LC823450

Low Power &
High-Resolution Audio
Processing System LSI

for Portable Sound Solution

Description

LC823450 is audio processing system LSI for record and playback,
and High—Resolution 32-bit & 192 kHz audio processing capable. It is
possible to cover the most of functions necessary for a portable audio
with only this LSI as follows.

It has Dual CPU and DSP with High processing capability, and
internal 1656K-Byte SRAM, which make it possible to implement
large scale program. And it has integrated analog functions so that
PCB space and cost is reduced, and it has various interface to make
extensibility high. Also it is provided with various function including
SBC/AAC codec by DSP and UART and ASRC for Bluetooth® audio.
It is very small chip size in spite of the multi—function as described
above and it realizes the low power consumption. Therefore, it is
applicable to portable audio markets such as Wireless headsets and
will show high performance.

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

Features
Ultra Low Power Consumption
ARM® Cortex®-M3 Dual Core
Proprietary 32—bit DSP Core (LPDSP32)
Internal Large Scale Size SRAM: 1656 kB (1.5 MB + 120 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-hit DAC, Class—D amp, etc.
e USB2.0 Device and USB2.0 Host with a Integrated PHY
eMMC and SD card I/F
Serial Flash I/F(Quad) with Cache Memory
SPI, UART, I2C, etc.

Typical Applications
Sound Recorders

® \Wearable Audio Players
o Bluetooth Headsets

® Smart Phone Accessories
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ABSTRACT

Features
e Cortex—M3 Dual Core, AMBA® (AHB/APB) System

¢
¢

* & o o

* & & o o o

Internal SRAM (1.5M-byte)
Internal ROM (256k-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 (8ch)
Interrupt Controller (External 90ch, Internal 82ch)
SPI (1ch)
Serial Flash I/F (1ch)
Quad SPI, cache memory (16k-byte, 4way set
associative, 128line) function available
1.8V dedicated power supply
UART (3ch)
UARTZ1: w/flow control (CTS, RTS)
UARTO, UART2: w/o flow control
12C (2ch) Single Master, Full/Standard
GPIO (90ch)
Plain Timer w/ Watch Dog Timer (1chx3)
Multiple Timer (2chx4)
10bit ADC (6ch)
SD Card I/F (3ch)
eSD/eMMC, UHS-1, w/o CPRM
— SDO0: eSD/eMMC boot supported (Internal ROM
Boot function) 1.8 V dedicated power supply
- SD1: Multiplexed w/ Memory Stick I/F
1.8 V dedicated power supply
- SD2: 1.8 V dedicated power supply
Memory Stick I/F (1ch)
Multiplexed w/ SD1
USB2.0 Host (HS/FS/LS) Controller, Device
(HS/FS) Controller. Integrated PHY
Xtal (XT1) is required for USB function.
48 MHz for Host, and 12,20,24,48 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

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

SWD (Serial Wire Debug) is supported as the debug

interface.

SWV (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.
e MP3! Hard Wired Encoder/Decoder

L

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 kHz

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

® | PDSP32 System

*
L4
L4

Internal SRAM (120 kbyte)

Internal ROM (220 kbyte)

WMAZ (Microsoft WMA Decoder Profile Level3)

- Sampling rate: 8 kHz, 11.025 kHz, 16 kHz,
22.05 kHz, 32 kHz, 44.1 kHz, 48 kHz

- Bit rate: 5 Kbps to 320 Kbps (VBR supported)

AAC (MPEG4 LC-AAC)

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

Variable Speed Control playback

(0.5 to 4.0 times speed)

- While WMA and AAC playback, up to 2.0 time
speed

- While PCM playback, up to 4.0 times speed

- While MP3 playback w/ hard wired decoder,
up to 4.0 times speed

Noise Canceller, 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—audio 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.
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LC823450

e Bluetooth Protocol Stack Available3
e Other Audio Functions Available:

*

* & o o

6band Equalizer (EQ3)

\Volume, Mute

Level Meter

Audio Timer w/ interrupt generation

16/24/32bit 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)
jitter reducing function supporting USB audio class
and Bluetooth streaming

+ Beep generator
+ Digital Microphone I/F (2chx1)
+ 16bit Audio DAC (2ch)

w/ Class—D Amplifier for Head Phone (2ch).
Need external LC LPF

e Audio Clock Generation

*

*

Dedicated PLL for audio(PLL2:1 V and PLL3:3 V
operation integrated)

Selectable PLL reference clock

XT1 (1 to 50 MHz Main xtal)

XTRTC (32.768 KHz RTC xtal)

PCM I/F MCLKO (/MCLK1), BCK0, BCK1

e Power Supply
+ Typical voltage:

LOGIC(Vddl), XT1(VddXT1),
PLL1(AVddPLL1), PLL2(AVddPLL2) = 1.0 V
PLL3(AVddPLL3)=3.3V
RTC(VddRTC)=1.0V

1/0(vdd2) =18V or3.3V

SDO(VddSD0) =18V or3.3V
SD1(vddsD1)=1.8Vor3.3V

SD2(VddSD2) =1.8V or 3.3V

S-Flash I/F(VddQSPI) =18V or 3.3V
ADC(AVddADC) =3.3V

USB PHY1(AvddUSBPHY1, DVddUSBPHY1)
= 1.0 V(w/o USB connection) or

1.2V (w/ USB connection)

USB PHY2(AVddUSBPHY?2) =

2.8 V (w/o USB connection) or

3.3V (w/ USB connection)

Class—D Amplifier(AVddDAMPL,AVddDAMPR)
=12V

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 DIFFERENCE

Function Package Code
TA XA, XC XB, XD RA
Package TQFP128L WLP154 LFBGA240
Cortex-M3 Single Single Dual Dual
Dual Core
SDRAM Controller Available
External Memory 8hit I/F 8hit I/F Available
Controller (LCD I/F, etc.) (LCD I/F, etc.)
SD2 Available Available Available
10bit ADC MAX 5 MHz MAX 20 MHz
Conversion Speed (Note 2) (Note 4)
10bit ADC VRH = AvddADC VRH = AVddADC
Reference Voltage VRL = AVssADC and lower
(Note 3) VRL = AVssADC
and higher
PCM1(PCM I/F chl) BCK1/LRCK1 Available Available Available
share pins with other function
MP3 Hard Wired Encoder Available Available Available
16bit Audio DAC, Available Available Available
Class-D AMP
PLL2(1V PLL) Only PLL2 Available Available Only PLL2
PLL3(3V PLL)
XTALINFQO[1:0] Input “00” Available Available Available
(24 MHz)
RTCMODE Input “1” Available Available Available
(General RTC mode)

KEYINT[2:0] Input Available Available Available
External Interrupt 45 ch 61 ch 61 ch 90 ch
GPIO 45 ch 61 ch 61 ch 90 ch

1. Pin shared for multiple function. Refer to Terminal Functions for details.

2. Intentionally not used.

3. VR s open inside.

4. VRH = AvddADC, VRL = AVssADC inside.

5. Decoupling capacitor is required MAX 5 MHz in case of open.

WWW.onsemi.com
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Block Diagram

LC823450

1Mhz~
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ICE ICE
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Multilayer Bus |
EXT4 4 4+ ¢ rA————————— n
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SDRAM ISOLATED-G Y A
<« —P CTRL 1 A A
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|| SRAM | | SRAM
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Reset A 4 BASIC v L (_ _ﬂ_) L (_ _Q J
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< » PHY [€p Host 1 (6ch)
USB 2.0
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XT1
v
- A A
Main Plain Multiple
Module Timer Timer Y Y
Manager (1chx3) (2chx4) PORTO-4 PORT5
A A (80 1/0) (10 1/0)
A4 vEXTL |
A ISOLATED-H A UART 12C
L 4 (3ch) (2ch)
BUF 7y X
(512/512 byte x 3) osc
X X
PLL 7y Y
o UF MS IF 3 v r__r___i
(3ch) XTRTC SPI |
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EXT3 v I I
r ! H — | Grmee] |
Audio Buffer ATM _ | “soraren |
| (64 Kbyte) == | Audio PLL ISOLATED |
| ¢ i i ¢ VOLUME I A A A ¢
| CoE
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Figure 1. Top
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Bus Matrix

LC823450

Figure 2. Bus Matrix
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Audio

Internal Bus

64KB SRAM divided into
A~ N Audio Buffers
by register settings

LC823450
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PCM output
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Figure 3. Audio
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Clock Hierarchy

FCLKCNT e
50MHz 32.768kHz
Osciltation System i i
SYSTEM PLL XT1 XTRT
(PLL1) i (XINL/XOUT1 pin)  (XIN32K/XOUT32K pin)
<]
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switch enabled by the execution of a dedicated operation. SCKO,
—O O LPDSRB2 VL (2~ 25604
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L o0 O DMAC OO PORT2
L 0~ 0O Cache L 00O PORT3
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o L O ¢ o
O S-Flash IF O PORT4
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14, 18 O
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o O External Memory
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’—O/O USE20 Host 34 USB PH XTL T G- 55 scLo
>—O/ USB20 Device
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SDo(Card Detecf) '
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refer to the SSRC and ASRC Programmer’ s Model documents.

'
VOLUME P9 OO0 4 | -encax frequency shouid be 192 * FS

MCLKCNTEXTL

' while FS is Sampling Frequency of MPEGL mode of MP3.
VOLUME SR O TO—4 | ) ENCOLK should be 8.4672Mz to make all of MP3 dta
»—O/O 44.1/22.05/11.025KHz (MPEG1/MPEG2IMPEG2.5).
50
SD1(Main Functiof) VOLUME Ps. O - DECCLK frequency should be 384 * FS
L~ s while FS is Sampling Frequency of MPEG1 mode of MP3.
METER DEC O ~O7—1 ex) DECCLK should be 16.9344MHz to make all of MP3 data
SD1(Card Detec) 44.1/22.05/11.025KHz (MPEG1/MPEG2/MPEG2.5).
DCLK2
socl METER SR . m
METER P$ O

MCLKCNTEXTL

-5 METER SR o~

'
SD2(Main Functio) METER P OO0t
1 MUTE DEC 'O+

SD2(Card Detect

MUTE P9 1 \O—‘

>_O/O MSVF ) T
UL 12, 14 scLk PCMPD) O~ O—

MCLKCNTEXT1 18 1/16. 1/33 i}
PCMS S~0—

L o0 O MS PageBuffer QO '
PCMPSL Q\Q—<

PCMSRL O\O'—<
AHB EXB '
AudioTimer0 O ~O+—
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SINGEN +O TO7—1 | Note]
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Figure 4. Clock Hierarchy

WWW.onsemi.com
8



http://www.onsemi.com/

LC823450

Memory Map

All Area (Cortex—M3)
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./
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0x0000 0000
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0x6400 0000
reserved
0x6200 0000
SD RAM
0x6000 0000 | _MemoryArea
System
Private peripheral bus — External
Private peripheral bus — Internal
reserved APB
AHB EXT 4peripherals peripherals
reserved
APB peripherals
AHB EXT 3peripherals
AHB EXT 1 peripherals
BASIC peripherals
SRAM memories AHB EXT3
external memory peripherals

N

r

N

r
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UART 2
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Figure 5. All Area (Cortex-M3)
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Code Area (Cortex—M3)

LC823450

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

Cortex—M3-0 Cortex—-M3-1 USB20HC
System System
Address Master/Slave - Bus I-Bus D-Bus - Bus I-Bus D-Bus DMAC EHCI OHCI
0x1C00 Reserved
0000
0x1A00 External Memory 1 5 5
0000
0x1800 External Memory 0 o o
0000
0x0600 Reserved
0000
0x0500 S-Flash I/F 5 5
0000 (Memory, Cache)
0x0224 Reserved
0000
0x0220 256 KB Internal 5 5
0000 ROM
0x0219 Reserved
EO000
0x0218 120 KB Internal
0000 SRAM o o
(seg 9)
0x0217 32 KB Internal
8000 SRAM o o
(seg 8)
0x0214 224 KB Internal
0000 SRAM o o
(seg 7)
0x0210 256 KB Internal
0000 SRAM o o
(seg 6)
0x020C 256 KB Internal
0000 SRAM o o
(seg 5)
0x020A 128 KB Internal
0000 SRAM o o
(seg 4)
0x0208 128KB Internal
0000 SRAM o o
(seg 3)
0x0204 256 KB Internal
0000 SRAM o o
(seg 2)
0x0202 128 KB Internal
0000 SRAM o o
(seg 1)
0x0200 128 KB Internal
0000 SRAM o o
(seg 0)
0x0004 Reserved
0000
0x0000 256 KB Internal
0000 ROM o o
Shadow Area
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Table 3. CODE AREA (CORTEX-M3) - REMAPPED (REMAP[1:0] = 2’'B01)

Cortex—-M3-0 Cortex—-M3-1 USB20HC
System System
Address Master/Slave - Bus I-Bus D-Bus - Bus I-Bus D-Bus DMAC EHCI OHCI
0x1C00 Reserved
0000
0x1A00 External Memory 1 5 5
0000
0x1800 External Memory 0 o °
0000
0x0600 Reserved
0000
0x0500 S-Flash I/F 5 5
0000 (Memory, Cache)
0x0224 Reserved
0000
0x0220 256 KB Internal o o
0000 ROM
0x0219 Reserved
EO000
0x0218 120 KB Internal
0000 SRAM o o
(seg 9)
0x0217 32 KB Internal
8000 SRAM o o
(seg 8)
0x0214 224 KB Internal
0000 SRAM o o
(seg 7)
0x0210 256 KB Internal
0000 SRAM o o
(seg 6)
0x020C 256 KB Internal
0000 SRAM o o
(seg 5)
0x020A 128 KB Internal
0000 SRAM o o
(seg 4)
0x0208 128 KB Internal
0000 SRAM o o
(seg 3)
0x0204 256 KB Internal
0000 SRAM o o
(seg 2)
0x0202 128 KB Internal
0000 SRAM o o
(seg 1)
0x0200 128 KB Internal
0000 SRAM o o
(seg 0)
0x0002 Reserved
0000
0x0000 128 KB Internal
0000 SRAM 5 5
(seg 0) Shadow
Area
0x1C00 Reserved
0000

WWW.onsemi.com
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Table 3. CODE AREA (CORTEX-M3) - REMAPPED (REMAP[1:0] = 2’B01) (continued)

Cortex—-M3-0 Cortex-M3-1 USB20HC
System System
Address Master/Slave - Bus I-Bus D-Bus - Bus 1-Bus D-Bus DMAC EHCI OHCI
0x1A00 External Memory 1
0000 © ©
0x1800 External Memory 0
0000 © ©
0x0600 Reserved
0000
0x0500 S-Flash I/F 5 5
0000 (Memory, Cache)
0x0224 Reserved
0000
0x0220 256 KB Internal 5 5
0000 ROM
0x0219 Reserved
EO000
0x0218 120 KB Internal
0000 SRAM o o
(seg 9)
0x0217 32 KB Internal
8000 SRAM o o
(seg 8)
0x0214 224 KB Internal
0000 SRAM o o
(seg 7)
0x0210 256 KB Internal
0000 SRAM o o
(seg 6)
0x020C 256 KB Internal
0000 SRAM o o
(seg 5)
0x020A 128 KB Internal
0000 SRAM o o
(seg 4)
0x0208 128 KB Internal
0000 SRAM o o
(seg 3)
0x0204 256 KB Internal
0000 SRAM o o
(seg 2)
0x0202 128 KB Internal
0000 SRAM o o
(seg 1)
0x0200 128 KB Internal
0000 SRAM o o
(seg 0)
0x0000 External Memory 0
0000 © ©

Shadow Area
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SRAM Area (Cortex—M3)

Table 4. SRAM AREA (CORTEX-M3)

LC823450

Cortex—M3-0 Cortex—-M3-1 USB20HC
System System
Address Master/Slave - Bus I-Bus D-Bus - Bus I-Bus D-Bus DMAC EHCI OHCI
0x2600 Reserved
0000
0x2500 S-Flash I/F o ° 5
0000 (Memory, Cache)
0x2400 S-Flash I/F
0000 (Memory, No o o o
Cache)
0x2019 Reserved
EO000
0x2018 120 KB Internal
0000 SRAM 5 5 5
(seg 9) Shadow
Area
0x2017 32 KB Internal
8000 SRAM o o o
(seg 8) Shadow
Area
0x2014 224 KB Internal
0000 SRAM 5 5 5
(seg 7) Shadow
Area
0x2010 256 KB Internal
0000 SRAM
o o o
(seg 6) Shadow
Area
0x200C 256 KB Internal
0000 SRAM 5 5 5
(seg 5) Shadow
Area
0x200A 128 KB Internal
0000 SRAM
(@) (@) O
(seg 4) Shadow
Area
0x2008 128 KB Internal
0000 SRAM o o o
(seg 3) Shadow
Area
0x2004 256 KB Internal
0000 SRAM 5 5 5
(seg 2) Shadow
Area
0x2002 128 KB Internal
0000 SRAM o o o
(seg 1) Shadow
Area
0x2000 128 KB Internal
0000 SRAM 5 5 5
(seg 0) Shadow
Area
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Other Area (Cortex—M3)

Table 5. OTHER AREA (CORTEX-M3)

LC823450

Cortex—M3-0 Cortex—-M3-1 USB20HC
System System
Address Master/Slave - Bus I-Bus D-Bus - Bus I-Bus D-Bus DMAC EHCI OHCI
0xEO010 Reserved
0000
OXEOQOF ROM Table o o
FO00 (Note 6) (Note 6)
OXEOQOF CORE REG o o
E000 (Note 6) (Note 6)
0xE004 Reserved
1000
0xE004 TPIU o o
0000 (Note 6) (Note 6)
0xEO00 Reserved
FO00
OxE000 NVIC o o
E000 (Note 6) (Note 6)
0xE000 Reserved
3000
OxE000 FPB o o
2000 (Note 6) (Note 6)
0xE000 DWT o o
1000 (Note 6) (Note 6)
0xE000 IT™M o o
0000 (Note 6) (Note 6)
0x6400 Reserved
1000
0x6400 SDRAM CTRL o o
0000
0x6200 Reserved
0000
0x6000 SDRAM Memory o o o
0000 Area
0x4008 Reserved
FO00
0x4008 RTC o o
E000
0x4008 UART2 o o S
D000
0x4008 UART1 o o o
C000
0x4008 UARTO o o S
B0O0O
0x4008 12C1 o o
A000
0x4008 12C0 o o
9000
0x4008 SPI o o o
8000
0x4008 ADC o o ©
7000
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Table 5. OTHER AREA (CORTEX-M3) (continued)

LC823450

Cortex—-M3-0 Cortex-M3-1 USB20HC
System System
Address Master/Slave - Bus |-Bus D-Bus - Bus |-Bus D-Bus DMAC EHCI OHCI
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 o
0000
0x4004 MS o o o
D000
0x4004 SD2 o o o
C000
0x4004 SD1 o o o
B000O
0x4004 SDO o o o
A000
0x4004 Plain Timer2 o o
9000
0x4004 Plain Timerl o o
8000
0x4004 Plain Timer0 o o
7000
0x4004 Multiple Timer3 o o
6000
0x4004 Multiple Timer2 o o
5000
0x4004 Multiple Timerl o o
4000
0x4004 Multiple TimerO o o
3000
0x4004 Audio PLL o o)
2000
0x4004 System PLL o o
1000
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LC823450

Table 5. OTHER AREA (CORTEX-M3) (continued)

Cortex—-M3-0 Cortex-M3-1 USB20HC
System System
Address Master/Slave - Bus 1-Bus D-Bus - Bus 1-Bus D-Bus DMAC EHCI OHCI
0x4004 OSC System o o
0000
0x4003 Reserved
0000
0x4002 USB2.0 o o o
0000 Device(DMAC)
0x4001 USB2.0 o o o
0000 Device(CPU)
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 Host o o o
2000
0x4000 S-Flash I/F o o
1000
0x4000 External MEM CTL o o
0000

6. Access from internal peripheral bus(AHB/APB).

LPDSP32

Table 6. LPDSP32 - DMA

LPDSP32

Address Master/Slave DMA
0x23 7000 Reserved

0x20 0000 220 KB LPDSP32 ROM o
0x18 0000 Reserved o
0x17 8000 32 KB Internal SRAM (seg 8) o
0x14 0000 224 KB Internal SRAM (seg 7) o
0x10 0000 256 KB Internal SRAM (seg 6) o
0x0C 0000 256 KB Internal SRAM (seg 5) o
0x0A 0000 128 KB Internal SRAM (seg 4) o
0x08 0000 128 KB Internal SRAM (seg 3) o
0x04 0000 256 KB Internal SRAM (seg 2) o
0x02 0000 128 KB Internal SRAM (seg 1) o
0x00 0000 128 KB Internal SRAM (seg 0) o
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Table 7. LPDSP32 - DMB

LC823450

LPDSP32
Address Master/Slave DMB
0x98 0000 reserved
32 KB Internal SRAM
0x97 8000 (seg 8) Shadow Area ©
224 KB Internal SRAM
0x94 0000 (seg 7) Shadow Area ©
256 KB Internal SRAM
0x90 0000 (seg 6) Shadow Area ©
256 KB Internal SRAM
0xBC 0000 (seg 5) Shadow Area ©
128 KB Internal SRAM
0x8A 0000 (seg 4) Shadow Area ©
128 KB Internal SRAM
0x88 0000 (seg 3) Shadow Area ©
256 KB Internal SRAM
0x84 0000 (seg 2) Shadow Area ©
128 KB Internal SRAM
0x82 0000 (seg 1) Shadow Area ©
128 KB Internal SRAM
0x80 0000 (seg 0) Shadow Area ©
Table 8. LPDSP32 - DMIO
LPDSP32
Address Master/Slave DMIO
0xFO0 1000 reserved
0xF0 0000 SDRAM CTRL o
0xDO0 0000 SDRAM Memory Area o
0xC6 5000 reserved
0xC6 4000 Audio Controls 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 Timerl ¢
0xC4 7000 Plain Timer0 o
0xC4 6000 Multiple Timer3 o
0xC4 5000 Multiple Timer2 o
0xC4 4000 Multiple Timerl o
0xC4 3000 Multiple Timer0 o
0xC4 2000 Audio PLL e}
0xC4 1000 System PLL o
0xC4 0000 OSC System o
0xCO0 7000 Reserved
0xC0 6000 DSP CMDIF o
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Table 8. LPDSP32 — DMIO (continued)

LC823450

LPDSP32
Address Master/Slave DMIO
0xCO0 5000 MUTEX REG o
0xCO0 4000 DMAC o
0xCO0 3000 INTC ©
0xCO0 0000 Reserved
Table 9. LPDSP32 - PM
LPDSP32

Address Master/Slave PM
0x48 3332 Reserved

0x48 0000 32 KB Internal SRAM (seg 8) O
0x41 6666 Reserved

0x40 0000 224 KB Internal SRAM (seg 7) O
0x39 9998 Reserved

0x38 0000 256 KB Internal SRAM (seg 6) O
0x31 9998 Reserved

0x30 0000 256 KB Internal SRAM (seg 5) O
0x28 CCCC Reserved

0x28 0000 128 KB Internal SRAM (seg 4) O
0x20 CCCC Reserved

0x20 0000 128 KB Internal SRAM (seg 3) O
0x19 9998 Reserved

0x18 0000 256 KB Internal SRAM (seg 2) O
0x10 CCCC Reserved

0x10 0000 128 KB Internal SRAM (seg 1) O
0x08 CCCC Reserved

0x08 0000 128 KB Internal SRAM (seg 0) O
0x00 C000 Reserved

0x00 0000 120 KB Internal SRAM (seg 9) O
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LC823450

TERMINAL FUNCTIONS

TA: Package Code = “TA” XC: Package Code = “XC”
XA: Package Code = “XA” XD: Package Code = “XD”
XB: Package Code = “XB” RA: Package Code = “RA”

Table 10. TERMINAL FUNCTIONS

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XA, XC XB,XD

JTAG/SWD
TDO - (0] JTAG test data outputSD VddsSD1 o o o
SDWP1 Pos | SD I/F Ch1 write protect o o o
INS Neg | Memory Stick INS o o o
GPI1021 - B GPIO o [¢) o
EXTINT21 - | External Interrupt 2-bitl o o o
TDI - | JTAG test data input VddsSD1 o o o
SDCD1 Neg | SD I/F Ch2 write protect o o o
SWO - (0] Serial wire view data o o o
GPI020 - B GPIO o o o
EXTINT20 - | External Interrupt 2-bit0 o o o
T™MS - | JTAG test data select VddsD2 o o o
SDWP2 Pos | SD I/F Ch2 write protect o (Note 7) o
GP1028 - B GPIO o o o
EXTINT28 - | External Interrupt 2-bit8 o o o
TCK Pos | JTAG test clock VddsSD2 o o o
SDCD2 Neg | SD I/F Ch2 detect o (Note 7) o
GPI1029 - B GPIO o o o
EXTINT29 - | External Interrupt 2-bit9 o o o
SWDCLK Pos | Serial wire clock vdd2 o o o
DMCKO1 - (0] Digital MicCh1Clock Output o o o
GPIO58 - B GPIO o [¢) o
EXTINT58 - | External Interrupt 5-bit8 o o o
SWDIO - B Serial wire Data vdd2 o o o
DMDIN1 - | Digital MicCh1 Data Input o o o
GPIO59 - B GPIO o [¢) o
EXTINT59 - | External Interrupt 5-bit9 o o o
Sum 6 6 6
RTC
XIN32K Pos | 32.768 kHz XTAL Input (XTRTC) VddRTC o [¢) o
XOUT32K - (0] 32.768 kHz XTAL Output o o o

(XTRTC)
VDET Neg | RTC power detect Input o [¢) o
RTCINT Neg O RTC Interrupt Output VddRTC o o o

(Normal:Hiz,

Interrupt enabled: Low Output )
BACKUPB Neg | RTC backup mode input o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC XB,XD RA

RTC
KEYINT[2:0] - | RTC KEY input can be used when VAdRTC o o o

Keylnt RTC mode
RTCMODE - | RTC mode input (Note 8) VddRTC o o o

Set General RTC or KeyInt RTC

mode

RTCMODE =

G “0": KeyInt RTC mode
G “1": General RTC mode

Bonding internally for “TA” product
VddRTC - RTC power supply - o o o o
VssRTC - RTC ground - o o o o
Sum 7 11 11 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 o o
GPI102B - B GPIO o o o o
EXTINT2B - | External Interrupt 2-bit11 o o o o
SDA1l - B 12C ch1 Clock (open drain output) vdd2 o o o o
GPlO2C - B GPIO o o o o
EXTINT2C - | External Interrupt 2—bit12 o o o o
SDRADDR11 - e} SDRAM address vdd2
DMCKOO0 - (0] Digital Mic Clock Ch0 Output o o o o
GP102D - B GPIO o o o o
EXTINT2D - | External Interrupt 2-bit13 o o o o
EXTINT2E - | External Interrupt 2-bit14 Vdd2 o o o o
GPIO2E - B GPIO o o o o

*While Internal ROM boot, this

terminal is used as boot monitor

signal.
EXTINT2F - | External Interrupt 2-bit14 Vdd2 o o o o
GPIO2F - B GPIO o o o o

*While Internal ROM boot, this

terminal is used as boot monitor

signal.
Sum 5 5 5 6
SPI (SERIAL I/F CHO0)/S-FLASH I/F (SERIAL I/F CH1)
SCKO Neg Serial I/F ChO Clock vdd2 o o o o
GPIO1D - GPIO o o o o
EXTINT1D - | External Interrupt 1-bit13 o o o o
SDIO - | Serial I/F ChO Data Input vdd2 o o o o
GPIO1E - B GPIO o o o o
EXTINT1E - | External Interrupt 1-bit14 o o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XA XC XB,XD RA
SPI (SERIAL I/F CHO)/S-FLASH I/F (SERIAL I/F CH1)
SDOO0 - (0] Serial I/F ChO Data Output vdd2 o o o o
GPIO1F - B GPIO o [¢) o o
EXTINT1F - | External Interrupt 1-bit15 o o o o
SCK1 Neg (0] Serial I/F Ch1 Clock (QSPI Clock) VddQSPI o
GPIO0D - B GPIO o [¢) o o
EXTINTOD - | External Interrupt O bit13 o o o o
SDI1(QIO0) - O(B) Serial I/F Ch1 Data Input VddQSPI o o o o
(QSPI Data 1)
GPIOOE - B GPIO o [¢) o o
EXTINTOE - | External Interrupt O-bit14 o o o o
SDO1(QIO1) - 1(B) Serial I/F Ch1 Data Input VddQSPI o o o o
(QSPI Data 1)
GPIOOF - B GPIO o [¢) o o
EXTINTOF - | External Interrupt 0—bit15 o o o o
SWP1(QIO2) Neg O(B) Serial I/F Ch1 write protect VddQSPI o o o o
(QSPI Data 2)
GPIO11 - B GPIO o [¢) o o
EXTINT11 - | External Interrupt 1-bitl o o o o
SHOLD1(QIO3) Neg o(B) Serial I/F Ch1 hold (QSPI VddQSPI o o o o
Data 3)
GPIO12 - B GPIO o [¢) o o
EXTINT12 - | External Interrupt 1-bit2 o o o o
Sum 8 8 8 8
12c
SCLO - o} 12C chO Clock (open drain output) vdd2 o o o o
GPIO07 - GPIO o o o o
EXTINTO7 - | External Interrupt 0—bit7 o o o o
SDAO - B 12C ch0 Data (open drain output) vdd2 o o o o
GPIO08 - B GPIO o o o o
EXTINTO8 - | External Interrupt 0-bit8 o o o o
Sum 2 2 2 2
UART
TXD1 - (6] UART Ch1l transmit Data VddsD2 o o o o
SDAT20 - B SD I/[F Ch2 Data 0 o (Note 7) o o
GPI1004 - B GPIO o [¢) o o
EXTINTO4 - | External Interrupt 0—bit4 o o o o
RXD1 - | UART Ch1 receive Data VddsSD2 o o o o
SDAT21 - B SD I/F Ch2 Data 1 [¢) (Note 7) o o
GPIO05 - B GPIO o o o o
EXTINTO5 - | External Interrupt 0—bit5 o o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XA,XC XB,XD

UART
CTs1 Neg | UART Chl clear to send VddSD2 o o o
SDAT22 - B SD I/[F Ch2 Data 2 o (Note 7) o
RXDO - [ UART ChO receive Data o o o
GPIO56 - B GPIO o [¢) o
EXTINT56 - | External Interrupt 5-hit6 o o o
RTS1 Neg (0] UART Ch1 request to send VddsSD2 o o o
SDAT23 - B SD I/[F Ch2 Data 3 o (Note 7) o
TXDO - (6] UART ChO transmit Data o o o
GPIO57 - B GPIO o [¢) o
EXTINT57 - | External Interrupt 5-hit7 o o o
TXD2 - (0] UART Ch2 transmit Data VddQSPI o o o
TIOCA10 - B MTM1 ChOA o [¢) o

- target signal of
pulse-length-reader function

- output of
sentinel-inform—function

- output of PWM output

GPIO0B - B GPIO o [¢) o
EXTINTOB - | External Interrupt O—bit11 o o o
RXD2 - | UART ch2 receive Data VddQSPI o o o
TIOCAll - 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 o
EXTINTOC - | External Interrupt 0—bit12 o o o
Sum 6 6 6
TIMER

TIOCAOQO - B MTMO ChOA VddSD2 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 (Note 7) o
PHIO - (0] System Clock Output 0 o o o
GPIO09 - B GPIO o o o
EXTINTO9 - | External Interrupt 0—bit9 o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC XB,XD RA
TIMER
TIOCAO1 - B MTMO Ch1A VddSD2 o (Note 7) 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 o o
PHI1 - (@) System Clock Output 1 o o o o
GPIO0A - B GPIO o o o o
EXTINTOA - | External Interrupt 0—-bit10 o (Note 7) o o
TIOCBOO - B MTMO ChOB vdd2 o o o o
- target signal of
pulse-length-reader function
- output of
sentinel-inform—function
DIN1 - | PCM1 Data Input o o o o
DMDINO - | Digital Mic Data ChO Input o o o o
GPIO02 - B GPIO o o o o
EXTINTO2 - | External Interrupt 0—bit2 o (Note 7) o o
TIOCBO1 - B MTMO Ch1B VddQSPI o o o o
- target signal of
pulse-length-reader function
- output of
sentinel-inform-function
DMCKOO0 - (0] Digital Mic Clock Ch0 Output o o o o
QscCs Neg (0] Serial I/Fchl QSPI chip select o o o o
*While Serial Flash Boot, this is
used as chip select of Serial Flash
GPIO03 - B GPIO o o o o
EXTINTO3 - | External Interrupt 0-bit3 o o o o
TCLKAO - | MTMO external Clock A Vdd2 o o o o
BCK1 - B PCM1 bit Clock o o o o
GPIO00 - B GPIO o o o o
EXTINTOO - | External Interrupt 0—bit0 o o o o
TCLKBO - | MTMO external Clock B Vdd2 o o o o
LRCK1 - B PCM1 LR Clock o o o o
GPIO01 - B GPIO o o o o
EXTINTO1 - | External Interrupt O—bitl o o o o
Sum 6 6 6 6
PCM I/F
MCLKO Pos B PCMO master Clock vdd2 o o o o
MCLK1 Pos B PCM1 master Clock o o o o
GPIO18 - B GPIO o o o o
EXTINT18 - | External Interrupt 1-bit8 o o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC | XB,XD RA

PCM I/F

BCKO - B PCMO bit Clock vdd2 o (Note 7) o o
DMCKO1 - (0] Digital Mic Ch1 Clock Output o o o o
GPIO19 - B GPIO o [¢) o o
EXTINT19 - | External Interrupt 1-bit9 o o o o
LRCKO - B PCMO LR Clock Vdd2 o o o o
DMDIN1 - | Digital Mic ch1 Data Input o (Note 7) o o
GPIO1A - B GPIO o [¢) o o
EXTINT1A - | External Interrupt 1-bit10 o o o o
DINO - | PCMO Data Input vdd2 o o o o
DMDINO - | Digital Mic ChO Data Input o o o o
GPIO1B - B GPIO o [¢) o o
EXTINT1B - | External Interrupt 1-bit11 o o o o
DOUTO - O PCMO Data Output vdd2 o o o o
DMCKOO0 - O Digital Mic ChO Data Input o o o o
GPIO1C - B GPIO o [¢) o o
EXTINT1C - | External Interrupt 1-bit12 o o o o
BCK1 - B PCM1 bit Clock Vdd2 [¢) ¢} o
GPIO13 - B GPIO o o o
EXTINT13 - | External Interrupt 1-bit3 o o o
LRCK1 - B PCML1 LR Clock Vdd2 o ¢} o
GPIO14 - B GPIO o o o
EXTINT14 - | External Interrupt 1-bit4 o o o
DOUT1 - O PCM1 Data Output vdd2 o o o o
GPIO15 - B GPIO o [¢) o o
EXTINT15 - | External Interrupt 1-bit5 o o o o
Sum 6 8 8 8
SD IF/IMS IF

SDCLKO - (@) SD I/F ChO Clock Output VddSDO o o o o
SDCMDO - B SD I/F ChO command line o o o o
SDATO[3:0] - B SD I/F ChO Data o o o o
SDCLK1 - (0] SD I/F Ch1l Clock Output VddSD1 o o o o
SCLK - (0] Memory Stick Clock Output o o o o
GP1022 - B GPIO o o o o
EXTINT22 - | External Interrupt 2-hbit2 o o o o
SDCMD1 - B SD I/F Chl command line VddsSD1 o o o o
BS - O Memory Stick BS o o o o
GP1023 - B GPIO o [¢) [} o
EXTINT23 - | External Interrupt 2-bit3 o o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10

Function POWER TA XA XC XB,XD RA
SD IF/IMS IF
SDAT1[3:0] - B SD I/[F Chl Data VddSD1 o [¢) o o
DATA[3:0] - B Memory Stick Data o o o o
GPIO2[7:4] - B GPIO o o o o
EXTINT2[7:4] - | External Interrupt 2-hit7 to bit4 o o o o
Sum 12 12 12 12
SDRAM I/F
SDRCLK Neg (0] SDRAM Clock Output Vvdd2 o
SDRCKE Pos (0] SDRAM Clock enable Output o
SDRCS Neg (@) SDRAM chip select Output o
SDRWE Neg (@) SDRAM write enable Output Vdd2 o)
SDRCAS Neg e} SDRAM CAS Output o
SDRRAS Neg (e} SDRAM RAS Output o
SDRDQM[1:0] Pos (@) SDRAM Data mask byte lane o

select

SDRADDR[10:0] - (0] SDRAM address (Note 9) Vvdd2 o
SDRBA[1:0] - (@) SDRAM bank select o
SDRDATA[15:0] - B SDRAM Data o
Sum 0 0 0 37
EXTERNAL MEMORY I/F
NCSO Neg (@) Chip select0 Vdd2 o o o
GPIO06 - B GPIO o o o
EXTINTO6 - | External Interrupt 0—bit6 o o o
NCS1 Neg (0] Chip selectl vdd2 o o o
RXDO - | UART ChO receive Data o o o
GPIO10 - B GPIO o o o
EXTINT10 - | External Interrupt 1-bit0 o o o
NRD Neg (@) Read enable vdd2 o o o
GPIO17 - B GPIO o [} o
EXTINT17 - | External Interrupt 1-bit7 o o o
NWRENWRL Neg (@) Write enable, write enable low vdd2 o o o
GPIO30 - B GPIO o o o
EXTINT30 - | External Interrupt 3—bit0 o o o
NHBNWRH - (0] High byte select, write enable high vdd2 o o o
TXDO - (0] UART ChO transmit Data o o o
GPIO31 - B GPIO ¢ (¢} o
EXTINT31 - | External Interrupt 3—-bitl o o o
NLBEXAO - (@) Low byte select, address0 Vdd2 o o o
GPIO16 - B GPIO o o o
EXTINT16 - | External Interrupt 1-bit6 o o o
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC XB,XD RA
EXTERNAL MEMORY I/F
EXA[20:15] - (0] Address vdd2 o
GPI104[5:0] - GPIO o
EXTINTA4[5:0] - | External Interrupt 4-bit5 to bit0 o
EXA[14:9] - (0] Address vdd2 o
GPIO3[F:A] - B GPIO o
EXTINT3[F:A] - | External Interrupt 3-bit15 to bit10 o
EXA[8:1] - (0] Address vdd2 o
GPI03[9:2] - B GPIO o
EXTINT3[9:2] - | External Interrupt 3-hit9 to bit2 o
EXD[7:0] - B Data vdd2 o o o
GPIOA4[D:6] - B GPIO o o o
EXTINT4[D:6] - | External Interrupt 4-hit13 to hit6 o o o
EXD[15:8] - B Data vdd2 o
GPIO5[5:0] - B GPIO o
GPIOA4[F:E]
EXTINT5[5:0] - | External Interrupt 5-bit5 to bitO, o
EXTINTA[F:E] External Interrupt 4-bit15 to bit14
Sum 0 14 14 42
Xtal, PLL
XIN1 - | XTAL input (XT1) VddXT1 o o o o
XOUT1 - o} XTAL output (XT1) VddXT1 o o o o
VddXT1 - P XTAL power supply (XT1) - o o o o)
VssXT1 - P XTAL ground (XT1) - o o o o
XTALINFOI1:0] - B XTAL frequency input (Note 10) vdd2 o o o
XTALINFOI[1:0] =
G “00": 24 MHz
G “01": 12 MHz
G “10": 20 MHz
G “11": 48 MHz
Used for determining clock
frequency setting while internal
ROM boot.
Bonding internally for “TA” product
VCNT1 - o PLL1 VCO control AvddPLL1 o o o o
AvddPLL1 - P PLL1 analog power supply - o o o o
AvssPLL1 - P PLL1 analog ground - o o o o
VCNT2 - e} PLL2 VCO control AvddPLL2 o o o o
(Note 11) (Note 11)
AvddPLL2 - P PLL2 analog power supply - o o o o
(Note 11) (Note 11)
VCNT3 - e} PLL3 VCO control AvddPLL3 o o o o
(Note 12) (Note 12)
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LC823450

Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC XB,XD RA
Xtal, PLL
AvddPLL3 - P PLL3 analog power supply - o o o o
(Note 12) (Note 12)
AvssPLL2 - P PLL2/3 analog ground (Note 13) - o o o o
Sum 10 14 14 12
USB-PHY
USBDP - B USB D+ AVddUSBPHY2 o o o o
or
AVddUSBPHY1
USBDM - B USB D- AVddUSBPHY?2 o o o o
or
AVddUSBPHY1
USBEXT12 - o USB-PHY reference resister AVddUSBPHY2 o o o o
AvddUSBPHY1 - P USB-PHY 1.0V analog power - o o o o
supply 2 2 2 2
DVddUSBPHY1 - P USB-PHY 1.0V digital power sup- - o
ply. Connected to AVddUSBPHY1 2
internally in case of no
DVddUSBPHY1 port available
AvddUSBPHY2 - P USB-PHY 3.3V analog power - o o o o
supply 2 2 2 2
AvddUSBPHY - P USB-PHY analog ground - o o o o
4 4 4 4
Sum 11 11 11 13
10BIT ADC
AN[5:0] - | ADC Input AVddADC o o o o
VRH - | ADC High reference AVddADC o
VRL - [ ADC Low reference AVddADC o
VR - (0] ADC reference voltage AVddADC o
AVddADC - P ADC analog power - o o o o
AVssADC - P ADC analog ground - o o o o
Sum 8 8 8 11
CLASS-D AMP
LOUT - (0] Lch Class D AMP Output Avdd-DAMPL o o o
GPLOUT - (@) Genereal purpose Output (GPO) o o o o
ROUT - (0] Rch Class D AMP OQutput Avdd-DAMPR o o o
GPROUT - (@) Genereal purpose Output (GPO) o o o o
AVddDAMPL - P Lch Class D AMP analog power - o o o o
supply
AVddDAMPR - P Rch Class D AMP analog power - o o o o
supply
AVssDAMPL - P Lch Class D AMP analog power - o o o o
supply
AVssDAMPR - P Rch Class D AMP analog power - o o o o
supply
Sum 6 6 6 6
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Table 10. TERMINAL FUNCTIONS (continued)

Terminal Name Polarity Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC XB,XD RA
OTHER, POWER
BMODE[1:0] - B Bootmodeselect Vdd2 o o o o
TEST Pos | Test mode (normally connect to vdd2 o o o o
ground)
NRES Neg | LSI reset Input vdd2 o o ¢} o
Vddl - P Digital core power - o o o o
7 7 7 8
Vdd2 - P Digital 10 power - o o o o
8 8 8 15
VddsDo - P Digital 10 power (SDI/F Ch0) - o @ o o
VddsSD1 - P Digital IO power (SD(MS)I/F Ch1) - o o o o
VvddsbD2 - P Digital IO power (SDI/F Ch2) - o @ o o
VddQSPI - P Digital 10 power (QSPI) - o o o o
12 14 14 23
Sum 35 37 37 54
All Sum 128 154 154 240

7. This function is not available
8. Set according to the General RTC mode or KeyInt RTC mode. Bonding internally for “TA” product as described on Page 7.
9. SDRAM address bit is 13bit including SDRADDR [12:11].
10. Set according to the frequency of XT1 (12/20/24/48 MHz).
Bonding internally for “TA” product as described on Page 5.
11. Audio clock is generated by one of PLL2 (1 V) or PLL3 (3 V).
One of PLL2 or PLL3 is available for “TA” and “RA” product. Please refer to Page 5 for more information.
Both of PLL2 and PLL3 are available for “XA”",“XB", “XC" and “XD” products.
12. Audio clock is generated by one of PLL2 (1 V) or PLL3 (3 V).
One of PLL2 or PLL3 is available for “TA” and “RA” product. Please refer to Page 5 for more information.
Both of PLL2 and PLL3 are available for “XA”",“XB", “XC" and “XD” products.
13. Analog ground is shared by PLL2 and PLL3.
14.Unused Input terminals and input state terminals of bidirectional should be set Pull-up/Down resister ON or connect to digital power supply or ground
(don't let open).
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Boot Mode
Boot modes available depend on BMODE[1:0] port status.

Table 11. BOOT MODE

IPL Mode BMODE1 BMODEO Explanation
Physical Boot PD PD Internal ROM boot(eMMC Physical Boot with USB download
UsB 470 kQ 470 kQ — SD card I/F ChO + USB Device + EXTINT2E + EXTINT2F)
By using Boot operation mode of eMMC, load IPL2(program) from
eMMC connected to SDO to internal SRAM and jump to IPL2.
IPL2 is written through USB.
Physical Boot PD PU Internal ROM boot (eMMC Physical Boot with SD Ch1 download
Sb 470 kQ 470 kQ — SD card I/F ChO + SD card I/F Ch1 + EXTINT2E + EXTINT2F)
By using Boot operation mode of eMMC, load IPL2(program) from
eMMC connected to SDO to internal SRAM and jump to IPL2.
IPL2 is written through SD1.
User Area Boot PD PU or PD Internal ROM boot(User Area Boot with USB download
usB 1kQ 470 kQ — SD card I/F ChO + USB Device + EXTINT2E + EXTINT2F)
Load IPL2(program) from user area of eMMC connected to SDO to
internal SRAM and jump to IPL2.
IPL2 is written through USB.
User Area Boot PU PD Internal ROM boot(User Area Boot with SD Ch1 download
Sb 470 kQ 1kQ — SD card I/F ChO + SD card I/F Ch1 + EXTINT2E + EXTINT2F)
Load IPL2(program) from user area of eMMC connected to SDO to
internal SRAM and jump to IPL2.
IPL2 is written through SD1.
SPI Boot PU PU Internal ROM boot(external Serial Flash SPI Boot with USB down-
USB 470 kQ 470 kQ load
— S-Flash I/F + USB Device + EXTINT2E + EXTINT2F + Tl-
OCBO01)
Load IPL2(program) from Serial Flash connected to S-Flash I/F to
internal SRAM and jump to IPL2.
IPL2 is written through USB.
SPI Boot PD PU Internal ROM boot(external Serial Flash SPI Boot with SD Ch1l
SD 470 kQ 1 kQ download
— S-Flash I/F + SD card I/F Chl + EXTINT2E + EXTINT2F +
TIOCBO01)
Load IPL2 (program) from Serial Flash connected to S-Flash I/F
to internal SRAM and jump to IPL2.
IPL2 is written through SD1.
QSPI Boot PU PU Internal ROM boot (external Serial Flash QSPI Boot with USB
usB 1kQ 470 kQ download
— S-Flash I/F(QSPI) + USB Device + EXTINT2E + EXTINT2F +
TIOCBO1)
Fetch IPL2 (program) from Serial Flash connected to S—Flash I/F.
IPL2 is written by using DO command directly through USB.
QSPI Boot PU PD Internal ROM boot (external Serial Flash QSPI Boot with SD Chl
SD 1kQ 470 kQ download
— S—Flash I/F(QSPI) + SD card I/F Chl + EXTINT2E + EXTINT2F
+ TIOCBO1)
Fetch IPL2 (program) from Serial Flash connected to S—Flash I/F.
IPL2 is written through SD1.
User Area Delete PD PU Internal ROM boot (User Area IPL2 delete
1kQ 1kQ — SD card I/F ChO + EXTINT2E + EXTINT2F)
After deleting IPL2 by using this mode, IPL2 can be written again
while User Area Boot mode.
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Table 11. BOOT MODE (continued)

IPL Mode BMODE1 BMODEO Explanation
Partition Delete PD PD Internal ROM boot (Partition Area IPL2 delete
470 kQ 1kQ — SD card I/F ChO + EXTINT2E + EXTINT2F)

After deleting IPL2 by using this mode, IPL2 can be written again
while eMMC Physical Boot mode.

SPI All Erase PU PU Internal ROM boot(external Serial Flash SPI all area delete
470 kQ 1kQ — S—Flash I/F + EXTINT2E + EXTINT2F + TIOCBO1)

Delete all content of Serial Flash. This mode should be used in
case of SPI mode operation of Serial Flash

SDCHO All Erase PD PD Internal ROM boot(all area delete
1kQ 1kQ — SD card I/F ChO + EXTINT2E + EXTINT2F)

Delete all content of eMMC including Partition area.
Take a lot of time to delete.

Trim also processed in case of eMMC supporting Trim function.

QSPI All Erase PU PD Internal ROM boot(external Serial Flash QSPI all area delete
1kQ 1kQ — S-Flash I/F(QSPI) + EXTINT2E + EXTINT2F + TIOCBO1)

Delete all content of Serial Flash. This mode should be used in
case of QSPI fetch mode operation of Serial Flash

External ROM Boot PU PD External memory boot(External—-0)

470 ke 470 ke Fetch from external memory(ExternalQ) connected to

XMC(external memory controller)

Hi-z PU PU External I/F ports below forced to Hi-z

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

- SDCLKO, SDCMDO, SDATO[3:0]

- CK1, SDI1(QIO0), SDO1(QIO1), SWP1(QIO2),
SHOLD1(QIO3), TIOCBO1

15.1In case of TQFP128L, WLP154, don’t use external memory boot (External-0)
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Boot Port

Some ports are used in internal ROM code while booting

as below.

o EXTINT2E(GPIO2E): OUT for power supply control
® EXTINT2F(GPIO2F): OUT for indicating status of

boot, start of USB connection and USB disconnection,
error status by Low/High of this port.

e Use SDCMD1, SDAT1[3:0], SDCLK1 as SD1. SDCD1
and SDWP1 are not used. Port function switch is

LC823450

® QSPI Boot/QSPI All Erase is processed by using
SCK1, QSCS, SDO1, SDI1, SHOLD1, SWP1.

® In case of External I/F ports Hi-z mode, external
memory interface ports such as NCS0, NCS1 and

used as input port.

processed during write from SD1.
® SPI Boot/SPI All Erase is processed by using 4 ports
SCK1, QSCS, SDO1,SDI1. SHOLD1 and SWP1 are

not used.

Table 12. PORTS USED DURING IPL

IPL Mode

Ports Used (Note 16)

Physical Boot USB

P2E(power supply control), P2F(status monitoring)

Physical Boot SD

P2E(power supply control), P2F(status monitoring)
P22(SDCLK1) P23(SDCMD1) P24(SDDATA10) P25(SDDATA11) P26(SDDATA12)
P27(SDDATA13)

User Area Boot USB

P2E(power supply control), P2F(status monitoring)

User Area Boot SD

P2E(power supply control), P2F(status monitoring)
P22(SDCLK1) P23(SDCMD1) P24(SDDATA10) P25(SDDATA11) P26(SDDATA12)
P27(SDDATA13)

SPI Boot USB P2E(power supply control), P2F(status monitoring)
POD(SCK1) PO3(QSCS) POF(SDO1) POE(SDI1)
SPI Boot SD P2E(power supply control), P2F(status monitoring)

POD(SCK1) PO3(QSCS) POF(SDO1) POE(SDI1)
P22(SDCLK1) P23(SDCMD1) P24(SDDATAL0) P25(SDDATALL) P26(SDDATAL2)
P27(SDDATA13)

QSPI Boot USB

P2E(power supply control), P2F(status monitoring)

POD(SCK1) PO3(QSCS) POF(SDO1) POE(SDI1) PO11(SWP1) P12(SHOLD1)
P22(SDCLK1) P23(SDCMD1) P24(SDDATA10) P25(SDDATA11) P26(SDDATA12)
P27(SDDATAL3)

User Area Delete

P2E(power supply control), P2F(status monitoring)

Partition Delete

P2E(power supply control), P2F(status monitoring)

SPI Erase

P2E(power supply control), P2F(status monitoring)
POD(SCK1) PO3(QSCS) POF(SPIOUT) POE(SDI1)

SDCHO All Erase

P2E(power supply control), P2F(status monitoring)

QSPI All Erase

P2E(power supply control), P2F(status monitoring)
POD(SCK1) PO3(QSCS) POF(SDO1) POE(SDI1) P11(SWP1) P12(SHOLD1)

External ROM Boot

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(EXA09) P3B(EXAL0) P3C(EXAL1) P3D(EXAL2) P3E(EXAL3) P3F(EXAL4)
P40(EXAL5) P41(EXAL6) P42(EXAL7) PA3(EXALS) P44(EXA19) P45(EXA20) PA6(EXDOO)
P47(EXD01) PAS(EXD02) P49(EXD03) PAA(EXD04) PAB(EXDO5) PAC(EXD06) PAD(EXDO07)
P4E(EXD08) PAF(EXD09) P50(EXD10) P51(EXD11) P52(EXD12) P53(EXD13) P54(EXD14)
P55(EXD15)

Hi-z

SDCLKO Hi-z state

16.In this table “Pxx” means “GPIOxx". For example “P2E” means “GPIO2E".
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SDIF PullUp

In case of boot mode using SDIF port, internal PullUp
resistor is used (SDCMDO, SDATO0[3:0] / SDCMD1,
SDAT1][3:0]). So, external PullUp resistor is not required on
board.

QSCS Pullup

In case of boot mode using QSCS, PullUp of
GPIO03(QSCS) is active by the hard reset. After GPIO2E
is set to high, GPIO03 set to QSCS and PullUp set to
inactive.

In case of Hi-z boot, PullUp is forced to inactive.

PIN ASSIGNMENT

Table 13. PIN ASSIGNMENT

GPIO2F

During boot, GPIO2F is used as GPIO and indicates boot
status and error occurrence by output of Low/High.

When errors occur during boot sequences, for example
writing of IPL2, GPIOZ2F reports the sort of error. GPIOOF
can indicate the status of USB connection and the
completion of USB file transfer. And Delete Mode,
completion of Erase, and status of Erase can be reported by
sequence of Low/High.

For more detail about the behavior of ports used during
boot, refer to the document LC823450 Series IPL
specification.

I/O Input Type Output Type
| Input CMOS CMOS Input 3-State Tristate Output
(0] Output schmitt schmitt Input oD Open Drain Output
B Bidirectional X Xtal X Xtal
P Power 3A 3.3V analog 3A 3.3V analog
NC Non Connect 1A 1.0 V analog 1A 1.0/1.2 V analog
Drive (example) PU/PD 10 Circuit Type
4 mA 3.3V 4 mA Output PU Pull-up resister Refer to Page 30 for circuit diagram
3.3 V with
4/8 mA 4 mA, 8 mA output PD Pull-down resister
drivability switch
1.0V 0.3 mA
. Pull-up,
0.3 mA-OD open drain PU/PD pull-down resister
Output
Table 14.
LFBGA240 TQFP128L WLP154
Input Output 10 10
No. Ball No. No Ball Pin Name 1/0 Type Type Drive PU/PD Pwr Grp Circuit Type
1 R16 - - SDRDATA2 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)®)
2 N14 1 1 M11 Vss G
3 P15 2 2 N12 vdd2 P
4 P16 3 3 H8 TCLKAO/ I/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3I1SUD/3T1
BCK1/ B/ (24
GPIO00/ B/
EXTINTOO |
5 N15 - - SDRDATA3 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)®)
6 N16 4 4 L10 TCLKBO/ 1/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3I1SUD/3T1
LRCK1/ B/ (24
GPIO01/ B/
EXTINTOL I
7 M16 - 5 K9 NHBNWRH/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
TXDO/ o/ (4)(8)
GPI031/ B/
EXTINT31 |
8 M15 - 6 N11 NCS1/ o/ Schmitt 3-State 2/4/8 mA PU vdd2 3ISU/3T2
RXDO/ 1/ (4)(8)
GPIO10/ B/
EXTINT10 |
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Table 14.
LFBGA240 TQFP128L WLP154
Input Output 10 10
No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type
9 M14 - - SDRDATA4 B CMOS 3-State 2/4/8 mA PD Vdd2 3ICD/3T2
4)®)
10 M13 - 7 M10 NCSo0/ o/ Schmitt 3-State 2/4/8 mA PU Vvdd2 3ISU/3T2
GPIO06/ B/ (4)(8)
EXTINTO6 |
11 L16 - - GPIO2A/ B/ Schmitt 3-State 2/4/8 mA PU/PD Vvdd2 3ISUD/3T2
EXTINT2A/ I/ (4)(8)
SDRADDR12 [e]
12 L15 - - vdd2 P
13 L14 - - Vss G
14 L13 5 8 L9 vddi P
15 L12 - 9 N10 NRD/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO17/ B/ (4)(8)
EXTINT17 |
16 K16 - - SDRADDR5 (o] - 3-State 2/4/18 mA vdd2 3T2 (4)(8)
17 K15 - - SDRADDR6 (o] - 3-State 2/4/18 mA vdd2 3T2 (4)(8)
18 K14 - 10 M9 NWRENWRL/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO30/ B/ (4)(8)
EXTINT30 |
19 K13 - 11 N9 EXDO/ B/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO46/ B/ (4)(8)
EXTINT46 |
20 K12 - - SDRADDR7 o - 3-State 2/4/8 mA vdd2 372 (4)(8)
21 H13 - - SDRDATA5 B CMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
4)®)
22 J14 - - SDRDATA6 B CMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
4)®)
23 J13 - - vdd2 P
24 H10 - - Vss G
25 J12 - - SDRDATA7 B CMOS 3-State 2/4/8 mA PD Vvdd2 3ICD/3T2
(4)8)
26 J11 - - SDRDATAS8 B CMOS 3-State 2/4/8 mA PD Vvdd2 3ICD/3T2
4)8)
27 H11 - - SDRDATA9 B CMOS 3-State 2/4/18 mA PD Vvdd2 3ICD/3T2
(4)8)
28 H16 6 12 J8 SCK1/ o/ Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIOOD/ B/ (8)(10)
EXTINTOD |
29 H14 7 13 N8 TIOCBOY/ B/ Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
DMCKOO0/ o/ (8)(10)
Qscs/ ol
GPIO03/ B/
EXTINTO3 |
30 J16 8 14 M8 SDO1(QIO1)/ 1(B)/ Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIOOF/ B/ (8)(10)
EXTINTOF |
31 G14 9 15 L8 VddQSPI P
32 H15 10 16 K8 SDI1(QIO0)/ O(B) Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIOOE/ / (8)(10)
EXTINTOE B/
|
33 J15 11 17 N7 Vss G
34 G16 12 18 M7 SWP1(QIO2)/ o(B) Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIO11/ / (8)(10)
EXTINT11 B/
|
35 G15 13 19 L7 SHOLD1(QIO3)/ O(B) Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIO12/ / (8)(10)
EXTINT12 B/
|
36 H12 14 20 K7 TXD2/ o/ Schmitt 3-State 1/2/4 mA PU/PD VddQSPI 3ISUD/3T1
TIOCA10/ B/ (2@
GPIOO0B/ B/
EXTINTOB |
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Table 14.
LFBGA240 TQFP128L WLP154
Input Output 10 10
No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type
37 G13 15 21 37 RXD2/ I/ Schmitt 3-State 1/2/4 mA PU/PD VddQSPI 3ISUD/3T1
TIOCA11/ B/ (4
GPIOOC/ B/
EXTINTOC 1
38 G12 16 22 N6 TDI/ I/ Schmitt 3-State 2mA PU/PD vddsD1 3ISUD/3T2
SDCDY/ I/
SWo/ o/
GP1020/ B/
EXTINT20 1
39 G11 17 23 M6 TDO/ o/ Schmitt 3-State 2mA PU/PD VvddsD1 3ISUD/3T2
SDWP1/ I/
INS/ I/
GP1021/ B/
EXTINT21 1
40 F16 18 24 L6 SDCMDY/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddsD1 3ICUD/3T6
BS/ o/ (8)(10)
GP1023/ B/
EXTINT23 1
41 F15 19 25 K6 SDAT10/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddsD1 3ICUD/3T6
DATAO/ B/ (8)(10)
GP1024/ B/
EXTINT24 1
42 F14 20 26 N5 vddsD1 P
43 El4 21 27 M5 SDAT11/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddsD1 3ICUD/3T6
DATAL/ B/ (8)(10)
GPI025/ B/
EXTINT25 |
44 F13 22 28 L5 Vss G
45 E16 23 29 J6 SDAT12/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddsD1 3ICUD/3T6
DATA2/ B/ (8)(10)
GPIO26/ B/
EXTINT26 1
46 E15 24 30 N4 SDAT13/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddsD1 3ICUD/3T6
DATA3/ B/ (8)(10)
GPI027/ B/
EXTINT27 1
47 D16 25 31 M4 SDCLK1/ o/ CMOS 3-State 6/8/10 mA PU/PD vddsD1 3ICUD/3T6
SCLK/ o/ (8)(10)
GPI022/ B/
EXTINT22 1
48 F12 - - SDRADDRS8 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
49 E12 - - SDRADDR9 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
50 F11 - - SDRADDR10 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
51 E13 26 32 L4 vddi P
52 D13 27 33 N3 Vss G
53 D14 28 34 N2 vdd2 P
54 D15 - - SDRBAO o - 3-State 2/4/18 mA vdd2 372 (4)(8)
55 C16 - - SDRBA1 o - 3-State 2/4/18 mA vdd2 372 (4)(8)
56 C15 - - SDRCAS ¢} - 3-State 2/4/8 mA vdd2 372 (4)(8)
57 Cc14 - - SDRRAS o - 3-State 2/4/18 mA vdd2 372 (4)(8)
58 B16 - - vdd2 P
59 B15 - - Vss G
60 A16 - - SDRCKE o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
61 A15 - - SDRCLK o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
62 Al4 29 35 M3 SDCLKO o CMOS 3-State 6/8/10 mA vddsSDo 3IC/3T6
(8)(10)
63 Bl14 30 36 K5 SDCMDO B CMOS 3-State 6/8/10 mA PU/PD vddsSDo 3ICUD/3T6
(8)(10)
64 c12 31 37 N1 VvddSDO P
65 B13 32 38 L3 SDAT00 B CMOS 3-State 6/8/10 mA PU/PD vddsSDo 3ICUD/3T6
(8)(10)
66 C13 33 39 M2 Vss G
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Table 14.
LFBGA240 TQFP128L WLP154
Input Output 10 10
No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type
67 A13 34 40 K4 SDATO1 B CMOS 3-State 6/8/10 mA PU/PD vddsDo 3ICUD/3T6
(8)(10)
68 A12 35 41 M1 SDAT02 B CMOS 3-State 6/8/10 mA PU/PD VddSDo 3ICUD/3T6
(8)(10)
69 B12 36 42 J5 SDAT03 B CMOS 3-State 6/8/10 mA PU/PD vddsSDo 3ICUD/3T6
(8)(10)
70 c1u 37 43 K3 TIOCAO01/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddsD2 3ICUD/3T6
SDCMD2/ B/ (8)(10)
PHIL/ o/
GPIO0A/ B/
EXTINTOA 1
71 All 38 44 L2 TXD1/ o/ CMOS 3-State 6/8/10 mA PU/PD VvddsD2 3ICUD/3T6
SDAT20/ B/ (8)(10)
GPI004/ B/
EXTINTO4 1
72 B11 39 45 J4 RXD1/ I/ CMOS 3-State 6/8/10 mA PU/PD vddsD2 3ICUD/3T6
SDAT21/ B/ (8)(10)
GPIO05/ B/
EXTINTO5 1
73 D12 40 46 L1 vddsD2 P
74 c10 41 47 H6 CTSV/ I/ CMOS 3-State 6/8/10 mA PU/PD VvddsD2 3ICUD/3T6
SDAT22/ B/ (8)(10)
RXDO/ I/
GPI056/ B/
EXTINT56 1
75 E11 42 48 K2 Vss G
76 B10 43 49 K1 RTS1/ o/ CMOS 3-State 6/8/10 mA PU/PD VvddsD2 3ICUD/3T6
SDAT23/ B/ (8)(10)
TXDO/ o/
GPI0O57/ B/
EXTINT57 1
77 D11 44 50 J3 TCK/ I/ Schmitt 3-State 1/2/4mA PU/PD VvddsD2 3ISUD/3T1
sDcD2/ I/ 2)(4)
GP1029/ B/
EXTINT29 1
78 D10 45 51 H5 T™S/ I/ Schmitt 3-State 1/2/4mA PU/PD vddsD2 3ISUD/3T1
SDWP2/ I/ 2)(4)
GP1028/ B/
EXTINT28 1
79 A10 46 52 32 TIOCA00/ B/ Schmitt 3-State 6/8/10 mA PU/PD vddsD2 3ISUD/3T6
SDCLK2/ o/ (8)(10)
PHIO/ o/
GPI009/ B/
EXTINTO9 |
80 E10 - - SDRCS o - 3-State 2/4/8mA vdd2 372 (4)(8)
81 F10 - - SDRWE o - 3-State 2/4/8mA vdd2 3T2 (4)(8)
82 G10 - - SDRDQMO o - 3-State 2/4/8mA vdd2 3T2 (4)(8)
83 D9 - - SDRDQM1 o - 3-State 2/4/8mA vdd2 372 (4)(8)
84 E9 - - SDRDATA10 B CMOS 3-State 2/4/18mA PD vdd2 3ICD/3T2
4)®)
85 F9 - - SDRDATA11 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)(8)
86 A9 47 53 J1 vdd1 P
87 B9 48 54 H4 Vss G
88 G9 - 55 G5 XTALINFOO B Schmitt 3-State 2/4/8 mA PU vdd2 3ISU/3T2
(4)(8)
89 c9 49 56 H1 vdd2 P
90 H9 - - SDRDATA12 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)8)
91 G8 - - SDRDATA13 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)(8)
92 F8 - - SDRDATA14 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)(8)
93 E8 - - SDRDATA15 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)(8)
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Table 14.
LFBGA240 TQFP128L WLP154
Input Output 10 10

No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type

94 D8 50 57 H2 VddRTC P

95 A7 - 58 H3 RTCMODE | CMOS - - - VddRTC 1IC

96 B8 51 59 G2 VssRTC G

97 A8 52 60 G1 XIN32K | X - - - VddRTC X

98 Cc8 53 61 G3 XOUT32K [¢] - X - - VddRTC X

99 B7 54 62 F1 VDET | CMOS - - - VddRTC 1IC

100 (o74 55 63 G4 RTCINT(Note [¢] - oD 0.3 - VddRTC OoD3
17) mA-OD

101 D7 56 64 F2 BACKUPB | Schmitt - - - VddRTC 11S

102 E7 - 65 F3 KEYINTO | Schmitt - - PD VddRTC 11SD

103 F7 - 66 F4 KEYINT1 | Schmitt - - PD VddRTC 1ISD

104 G7 - 67 El KEYINT2 | Schmitt - - PD VddRTC 1ISD

105 A6 57 68 E2 AvddADC P

106 B6 - - VRH | 3A - - - AvddADC 3A

107 C6 - - VR [¢] - 3A - - AVddADC 3A

108 D6 - - VRL | 3A - - - AVddADC 3A

109 E6 58 69 D1 AVssADC G

110 C5 59 70 E3 AN5 | 3A - - - AVddADC 3A

111 B5 60 71 D2 AN4 | 3A - - - AvddADC 3A

112 A5 61 72 D3 AN3 | 3A - - - AvddADC 3A

113 C4 62 73 C1l AN2 | 3A - - - AVddADC 3A

114 B4 63 74 c2 AN1 | 3A - - - AVddADC 3A

115 A4 64 75 B1 ANO | 3A - - - AvddADC 3A

116 D5 - 76 F5 NLBEXAO/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO16/ B/ 4)®)
EXTINT16 |

117 F6 - 7 E4 EXD1/ B/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO47/ B/ (4)(8)
EXTINT47 |

118 A3 - - EXA1/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO32/ B/ (4)(8)
EXTINT32 |

119 B3 - - EXA2/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO33/ B/ (4)(8)
EXTINT33 |

120 A2 - - EXA3/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO34/ B/ (4)(8)
EXTINT34 |

121 Al - - Vss G

122 B2 - - Vdd2 P

123 B1 - - EXA4/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPI035/ B/ (4)8)
EXTINT35 |

124 C1 - - EXA5/ o/ Schmitt 3-State 2/4/8 mA PD Vdd2 3ISD/3T2
GPIO36/ B/ (4)(8)
EXTINT36 |

125 c2 - - EXA6/ o/ Schmitt 3-State 2/4/8 mA PD Vvdd2 3ISD/3T2
GPIO37/ B/ (4)(8)
EXTINT37 |

126 C3 65 78 Al SCLO/ o/ Schmitt 3-State 1/2/4 mA PU/PD Vvdd2 3ISUD/3T1
GPIO07/ B/ (2)(4)
EXTINTO7 |

127 D3 - - EXA7/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO38/ B/ (4)(8)
EXTINT38 |

128 D4 66 79 B2 SDAO0/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO08/ B/ (2)(4)
EXTINTO8 |
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LFBGA240 TQFP128L WLP154
Input Output 10 10

No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type

129 E4 - - EXA8/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO39/ B/ (4)(8)
EXTINT39 1

130 ES 67 80 c3 SDOO/ o/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO1F/ B/ @4
EXTINT1F 1

131 D1 68 81 D4 Vss G

132 D2 69 82 A2 vdd2 P

133 F4 - - EXA9/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO3A/ B/ (4)(8)
EXTINT3A 1

134 F5 - - EXA10/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GPIO3B/ B/ (4)(8)
EXTINT3B 1

135 G5 - - EXAL1/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO3C/ B/ 4)®)
EXTINT3C 1

136 G4 70 83 B3 SCKO/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO1D/ B/ (@IC]
EXTINT1D |

137 G6 - - EXA12/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO3D/ B/ 4)®)
EXTINT3D |

138 H4 71 84 A3 SWDCLK/ I/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO58/ B/ )4
EXTINT58/ I/
DMCKO1 o

139 H5 - - EXA13/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO3E/ B/ (4)(8)
EXTINT3E 1

140 H6 72 85 F6 SDIo/ I/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO1E/ B/ )4
EXTINT1E 1

141 J4 - - EXA14/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO3F/ B/ 4)®)
EXTINT3F 1

142 J5 73 86 c4 SWDIO/ B/ Schmitt 3-State 2mA PU vdd2 3ISU/3T2
GPIO59/ B/
EXTINT59/ I/
DMDIN1 1

143 H7 - 87 E5 EXD2/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO48/ B/ 4)(8)
EXTINT48 1

144 J6 - 88 Ad EXD3/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO49/ B/ 4)(8)
EXTINT49 1

145 E3 74 89 B4 vddi P

146 F3 - - vdd2 P

147 G3 - 90 D5 Vss

148 K6 - - EXA15/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
GP1040/ B/ (4)(8)
EXTINT40 1

149 K5 - - EXA16/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI1041/ B/ (4)(8)
EXTINT41 |

150 L5 - - EXA17/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GP1042/ B/ (4)(8)
EXTINT42 |

151 M4 - - EXA18/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI043/ B/ (4)(8)
EXTINT43 1

152 K4 - - Vss G

153 E2 - - DVddUSBPHY1 P

154 F2 75 91 A5 AVddUSBPHY1 P

155 G2 76 92 cs AVssUSBPHY G
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Input Output 10 10
No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type
156 E1 77 93 B5 USBDM B 3A 3A - - AVddUSB 3A
PHY2
157 F1 78 94 B6 USBDP B 3A 3A - - AVddUSB 3A
PHY2
158 G1 79 95 cé AVssUSBPHY G
159 H2 80 96 D6 AVddUSBPHY2 P
160 J1 81 97 E6 AVssUSBPHY G
161 H1 82 98 B7 USBEXT12 o - 3A - - AVddUSB 3A
PHY2
162 J2 83 99 c7 AVddUSBPHY2 P
163 H3 84 100 D7 AVddUSBPHY1 P
164 J3 85 101 E7 AVssUSBPHY G
165 K3 - - DVddUSBPHY1 P
166 L1 - - Vss G
167 K2 86 102 B8 VddXxT1 P
168 K1 87 103 A8 XIN1 1 X - - - VddXT1 X
169 L2 88 104 D8 VssXT1 G
170 L3 89 105 cs8 XOUT1 o - X - - VddXT1 X
171 L4 90 106 E8 vddi P
172 M3 - - Vss G
173 M2 91 107 A9 AVddPLL1 P
174 M1 92 108 B9 VCNT1 o - 1A - - AVddPLL1 1A
175 N1 93 109 c9 AVssPLL1 G
176 N3 - 110 A10 EXD4/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4A/ B/ 4)®)
EXTINT4A 1
177 N2 - - Vss G
178 P1 - - vdd2 P
179 P2 - 11 B10 EXD5/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI04B/ B/ (4)(8)
EXTINT4B 1
180 R1 - 112 D9 EXD6/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4C/ B/ (4)(8)
EXTINT4C 1
181 R2 - - EXA19/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO44/ B/ (4)(8)
EXTINT44 1
182 R3 - - EXA20/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI045/ B/ 4)(8)
EXTINT45 1
183 P3 - 113 All EXD7/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4D/ B/ 4)(8)
EXTINT4D 1
184 N4 94 114 F7 TIOCBOO/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
DMDINO/ I/ (AIC]
DIN1/ I/
GPI002/ B/
EXTINTO2 |
185 R4 - 115 B11 Vss G
186 P4 95 116 A12 vdd2 P
187 M6 96 117 c10 DOUT1/ o/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO15/ B/ [@IC]
EXTINT15 1
188 N5 - - EXD8/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4E/ B/ (4)(8)
EXTINT4E 1
189 M5 - - EXDY/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4F/ B/ (4)(8)
EXTINT4F |
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No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type
190 L6 - 118 G6 BCK1/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO13/ B/ (4
EXTINT13 1
191 M7 - - EXD10/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI050/ B/ 4)(8)
EXTINT50 1
192 N7 - 119 G7 LRCK1/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO14/ B/ (AIC]
EXTINT14 1
193 N6 97 120 B12 MCLKO/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
MCLK1/ B/ (AIC]
GPI018/ B/
EXTINT18 1
194 L7 - - EXD11/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI0O51/ B/ (4)(8)
EXTINT51 1
195 M8 98 121 H7 BCKO/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
DMCKO1/ o/ 2)(4)
GPI019/ B/
EXTINT19 |
196 K7 - - EXD12/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI052/ B/ 4)®)
EXTINT52 1
197 P5 99 122 cu vdd2 P
198 J7 - 123 D10 XTALINFO1 B Schmitt 3-State 2/4/8 mA PU vdd2 3ISU/3T2
4)(8)
199 P6 100 124 c12 Vss G
200 L8 - - EXD13/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO53/ B/ (4)(8)
EXTINT53 1
201 K8 101 125 E9 LRCKO/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
DMDIN1/ I/ )4
GPIO1A/ B/
EXTINT1A |
202 J8 - - EXD14/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI054/ B/ (4)(8)
EXTINT54 1
203 N9 102 126 F8 DINO/ I/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
DMDINO/ M @@
GPIO1B/ B/
EXTINT1B |
204 M9 - - EXD15/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO55/ B/ (4)(8)
EXTINT55 1
205 N8 103 127 E10 DOUTO/ o/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
DMCKOO0/ o/ 2)(4)
GPIO1C/ B/
EXTINT1C |
206 P7 104 128 D11 NRES | Schmitt - - - vdd2 3IS
207 L9 105 129 D12 BMODEO B Schmitt 3-State 2mA PU/PD vdd2 3ISUD/3T2
208 K9 106 130 F9 BMODE1 B Schmitt 3-State 2mA PU/PD vdd2 3ISUD/3T2
209 J9 107 131 F10 TEST 1 Schmitt - - vdd2 3IS
210 P8 108 132 El1 vdd2 P
211 H8 109 133 E12 Vss G
212 P9 110 134 G10 vdd1 P
213 R5 111 135 F11 AVssDAMPR
214 R6 112 136 F12 ROUT/ o/ - 1A - - AVddDAM 1A
GPROUT o PR
215 R7 113 137 G11 AVddDAMPR P
216 R8 114 138 G12 AVddDAMPL P
217 R9 115 139 H12 LouT/ o/ - 1A - - AVddDAM 1A
GPLOUT [¢] PL
218 R10 116 140 H11 AVssDAMPL G
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219 P10 - - Vvddi P
220 N11 117 141 H10 Vss G
(Note 19) (Note 18) 142 J12 AVddPLL3 P
143 J11 VCNT3 (o] - 3A - - AVddPLL3 3A
221 P12 118 144 J10 AVssPLL2 G
222 R12 119 145 K11 VCNT2 [¢] - 1A - - AVddPLL2 1A
223 R13 120 146 K12 AvddPLL2 P
224 P11 121 147 G9 vdd1i P
225 R11 - - Vss G
226 N12 - - vdd2 P
227 M10 122 148 H9 GPIO2D/ B/ Schmitt 3-State 2/4/18 mA PU/PD vdd2 3ISUD/3T
EXTINT2D/ I (4)(8)
DMCKOO0/ o/
SDRADDR11 (o]
228 L10 - - SDRADDRO (o] - 3-State 2/4/18 mA vdd2 3T2(4)(8)
229 K10 123 149 G8 GPIO2E/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
EXTINT2E | (2@
230 J10 - - SDRADDR1 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
231 N10 - - SDRADDR2 [¢] - 3-State 2/4/18 mA vdd2 3T2 (4)(8)
232 M1l 124 150 L12 GPIO2F/ B/ Schmitt 3-State 1/2/4 mA PU/PD Vvdd2 3ISUD/3T1
EXTINT2F 1 (2)(4)
233 P13 125 151 L11 Vss
234 L11 126 152 K10 SCLY/ o/ Schmitt 3-State 1/2/4 mA PU/PD Vvdd2 3ISUD/3T1
GPIO2B/ B/ 2)(4)
EXTINT2B |
235 R14 127 153 M12 Vvdd2 P
236 K11 128 154 J9 SDAL/ B/ Schmitt 3-State 1/2/4 mA PU/PD Vvdd2 3ISUD/3T1
GPIO2C/ B/ 2)(4)
EXTINT2C |
237 M12 - - SDRDATAO B CMOS 3-State 2/4/8 mA PD Vvdd2 3ICD/3T2
4)®)
238 N13 - - SDRDATA1 B CMOS 3-State 2/4/8 mA PD Vvdd2 3ICD/3T2
4)8)
239 P14 - - SDRADDR3 (o] - 3-State 2/4/18 mA vdd2 3T2 (4)(8)
240 R15 - - SDRADDR4 (o] - 3-State 2/4/18 mA vdd2 3T2 (4)(8)

17.RTCINT (open drain Output) 3.6 V tolerant
18.Pin assignment for PLL3 of package TQFP128L is as below

PLL3
118 AvddPLL3
119 VCNT3
120 AVssPLL2

19.PLL3 is unusable in package LFBGA240.
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Attribute : 3IS Attribute : 1IS
%Vddlo *1 %Vddlo *1
PAD[ > % l’> PAD[ > %
Attribute : 11C Attribute : 11SD
%Vddlo *1 VddiO * 1
PAD[ > % | PAD
-V — Vss
Attribute : 3T2(4)(8) Attribute : OD3
2/4/8mA—> PAD
PAD ° —>
Out/Hiz >
— Vss — Vss
Attribute : 3ICUD/3T6(8)(10) Attribute : 3ICD/3T2(4)(8)
VddIO * 1 Vddio* 1
ON/QEE
=
DRVcnt * 2 DRVcnt *
PAD P,
Out/Hiz Out/Hiz
< <}—0 < <}—"
ON/QEE l’> — ON/QEE_ N =
— Vss — Vss
Attribute : 3ISUD/3T1(2)(4) , /3T2(4)(8), /3T6(8)(10) | Attribute : 3ISUD/3T2
VddIO * 1 Vvddio* 1
ON/QEE ON/QEE_
1% =
PAD PAD
Out/Hiz E [’ ‘
< @'—0 < Q'—o
ON/QFE_ N — ON/QFF_ —
1%¢ 1%
— Vss — Vss

[> Level Shifter

Figure 6. Input/Output Circuit
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Attribute : 3ISD/3T2(4)(8)

Attribute : 3ISU/3T2

VvddIO (Note 20)

DRVcnt
(Note 21)

Out/Hiz

PAD

ON/QEE

4 @‘ )
\‘
N
Ve

—

— Vss

ON/OFF VvddlO (Note 20)

=

Out/Hiz E [’ ‘

< 4

PAD

— Vss

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

Attribute : 3A,1A

VvddIO (Note 20)
=

ON/QFEF
DRVcnt
(Note 21)

PAD
Out/Hiz

VAN

54

— Vss

}Avdd* }AVdd*
PAD(Output)

>
PAD(Input)

— AVss*

<

— AVss*

Attribute : X

VddXT1/VddRTC

>
<7

PAD(Outpu

— Vss

[> Level Shifter

20.Vdd2, VddSDO, VddSD1, VddSD2, VddQSPI (10 Pwr Grp of 3-1 Pin Assignment)
21.DRVent: 1/2/4 mA, 2/4/8 mA. 4/8/10 mA, etc. Drivability switch control signal

Figure 7. Input/Output Circuit (Continued)
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Table 15. PORT STATE TABLE

LC823450

LFBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 23)

Port Status
NRES=Low(i)
(Note 24)

Port Status
NRES=High(ii)
(Note 24)

TCLKAO/
BCK1/
GPI0O00/
EXTINTOO

GPIO00

Hiz

Hiz

TCLKBO/
LRCK1/
GPIO01/

EXTINTO1

GPIOO1

Hiz

Hiz

TIOCBOO/
DMDINO

DIN1/

GPI002/
EXTINTO2/

GPIO02

Hiz

Hiz

TIOCBOL/
DMCKOO0/
Qscs/
GPI003/
EXTINTO3

GPIOO03

PU

PU (Note 25)

TXD1/
SDAT20/
GPI1004/

EXTINTO4

GPIO04

Hiz

Hiz

RXD1/
SDAT21/
GPIO05/

EXTINTOS5

GPIO05

Hiz

Hiz

NCSo0/
GPIO06/
EXTINTO6

GPIO06

Hiz

Hiz

SCLO/
GPIOO07/
EXTINTO7

GPIO07

Hiz

Hiz

SDAO/
GPIO08/
EXTINTO8

GPIO08

Hiz

Hiz

TIOCAOQ0/
SDCLK2/
PHIO/
GPIO09/
EXTINTO9

GPIO09

Hiz

Hiz

TIOCAO0L/
SDCMD2/
PHI1/
GPIOO0A/
EXTINTOA

GPIOOA

Hiz

Hiz

TXD2/
TIOCA10/
GPI10O0B/
EXTINTOB

GPIOOB

Hiz

Hiz

RXD2/
TIOCA11/
GPlOOC/
EXTINTOC

GPIOOC

Hiz

Hiz

SCK1/
GPIO0D/
EXTINTOD

GPIOOD

Hiz

Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

LFBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 23)

Port Status
NRES=Low(i)
(Note 24)

Port Status
NRES=High(ii)
(Note 24)

SDIL(QIO0)/
GPIOOE/
EXTINTOE

GPIOOE

Hiz

Hiz

SDO1(QIOL)/
GPIOOF/
EXTINTOF

GPIOOF

Hiz

Hiz

NCS1/
RXDO/
GPI1010/
EXTINT10

GPIO10

Hiz

Hiz

SWP1(QI02)/
GPIO11/
EXTINT11

GPIO11

Hiz

Hiz

SHOLD1(QIO3)/
GPIO12/
EXTINT12

GPIO12

Hiz

Hiz

BCK1/
GPIO13/
EXTINT13

GPIO13

Hiz

Hiz

LRCK1/
GPl1014/
EXTINT14

GPIO14

Hiz

Hiz

DOUT1/
GPIO15/
EXTINT15

GPIO15

Hiz

Hiz

NLBEXAO/
GPIO16/
EXTINT16

GPIO16

Hiz

Hiz

NRD/
GPIO17/
EXTINT17

GPIO17

Hiz

Hiz

MCLKO/

MCLK1/

GPIO18/
EXTINT18

GPIO18

Hiz

Hiz

BCKO/
DMCKO1/
GPIO19/
EXTINT19

GPIO19

Hiz

Hiz

LRCKO/
DMDINY/
GPIO1A/

EXTINT1A

GPIO1A

Hiz

Hiz

DINO/
DMDINO/
GPI101B/

EXTINT1B

GPIO1B

Hiz

Hiz

DOUTO/
DMCKOO0/
GPIO1C/
EXTINT1C

GPIO1C

Hiz

Hiz

SCKO/
GPIO1D/
EXTINT1D

GPIO1D

Hiz

Hiz

SDIo/
GPIO1E/
EXTINT1E

GPIO1E

Hiz

Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

LFBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 23)

Port Status
NRES=Low(i)
(Note 24)

Port Status
NRES=High(ii)
(Note 24)

SDO0/
GPIO1F/
EXTINT1F

GPIO1F

Hiz

Hiz

TDI/
SDCDY1/
SWo/
GPI1020/
EXTINT20

GPIO20

Hiz

Hiz

TDO/
SDWP1/
INS/
GPl1O21/
EXTINT21

GPIO21

Hiz

Hiz

SDCLK1/
SCLK/
GPl1022/
EXTINT22

GPI1022

Hiz

Hiz

SDCMD1/
BS/
GPI1023/
EXTINT23

GPI1023

Hiz

Hiz

SDAT10/
DATAO/
GP1024/
EXTINT24

GPIO24

Hiz

Hiz

SDAT11/
DATA1/
GPI1025/
EXTINT25

GPIO25

Hiz

Hiz

SDAT12/
DATA2/
GP1026/
EXTINT26

GPIO26

Hiz

Hiz

SDAT13/
DATA3/
GPIO27/
EXTINT27

GPIO27

Hiz

Hiz

TMS/
SDWP2/
GPI1028/

EXTINT28

GP1028

Hiz

Hiz

TCK/
SDCD2/
GPI029/

EXTINT29

GPI1029

Hiz

Hiz

GPIO2A/
EXTINT2A/

SDRADDR12

GPIO2A

Hiz

Hiz

SCLY/
GP102B/
EXTINT2B

GPIO2B

Hiz

Hiz

SDA1/
GPIO2C/
EXTINT2C

GPIO2C

Hiz

Hiz

GP102D/
EXTINT2D/

DMCKOO0/
SDRADDRI11

GPIO2D

Hiz

Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

LFBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 23)

Port Status
NRES=Low(i)
(Note 24)

Port Status
NRES=High(ii)
(Note 24)

GPIO2E/
EXTINT2E

GPIO2E

Hiz

Hiz(Note 26)

GPIO2F/
EXTINT2F

GPIO2F

Hiz

Hiz(Note 27)

NWRENWRL/
GPI030/
EXTINT30

GPIO30

Hiz

Hiz

NHBNWRH/
TXDO/
GPIO31/
EXTINT31

GPIO31

Hiz

Hiz

EXA1/
GPI1032/
EXTINT32

GPIO32

Hiz

Hiz

EXA2/
GPIO33/
EXTINT33

GPIO33

Hiz

Hiz

EXA3/
GPIO34/
EXTINT34

GPI0O34

Hiz

Hiz

EXA4/
GPIO35/
EXTINT35

GPIO35

Hiz

Hiz

EXA5/
GPIO36/
EXTINT36

GPIO36

Hiz

Hiz

EXA6/
GPIO37/
EXTINT37

GPIO37

Hiz

Hiz

EXAT7/
GPIO38/
EXTINT38

GPIO38

Hiz

Hiz

EXA8/
GPIO39/
EXTINT39

GPIO39

Hiz

Hiz

EXA9/
GPIO3A/
EXTINT3A

GPIO3A

Hiz

Hiz

EXA10/
GPIO3B/
EXTINT3B

GPIO3B

Hiz

Hiz

EXA1l/
GPI1O3C/
EXTINT3C

GPIO3C

Hiz

Hiz

EXA12/
GPI0O3D/
EXTINT3D

GPIO3D

Hiz

Hiz

EXA13/
GPIO3E/
EXTINT3E

GPIO3E

Hiz

Hiz

EXA14/
GPIO3F/
EXTINT3F

GPIO3F

Hiz

Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

LFBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 23)

Port Status
NRES=Low(i)
(Note 24)

Port Status
NRES=High(ii)
(Note 24)

EXA15/
GPI1040/
EXTINT40

GPI1040

Hiz

Hiz

EXA16/
GPl041/
EXTINT41

GPIO41

Hiz

Hiz

EXA17/
GPl1042/
EXTINT42

GPIO42

Hiz

Hiz

EXA18/
GPI1043/
EXTINT43

GPIO43

Hiz

Hiz

EXA19/
GPI1044/
EXTINT44

GPIO44

Hiz

Hiz

EXA20/
GPI1045/
EXTINT45

GPIO45

Hiz

Hiz

EXDO/
GPIO46/
EXTINT46

GP1046

Hiz

Hiz

EXD1/
GPI047/
EXTINT47

GPI1047

Hiz

Hiz

EXD2/
GPI048/
EXTINT48

GP1048

Hiz

Hiz

EXD3/
GPI049/
EXTINT49

GPIO49

Hiz

Hiz

EXD4/
GPIO4A/
EXTINT4A

GPIO4A

Hiz

Hiz

EXD5/
GP104B/
EXTINT4B

GPIO4B

Hiz

Hiz

EXD6/
GPI104C/
EXTINT4C

GPIO4C

Hiz

Hiz

EXD7/
GP104D/
EXTINT4D

GPIO4D

Hiz

Hiz

EXD8/
GPIO4E/
EXTINT4E

GPIO4E

Hiz

Hiz

EXD9/
GPIO4F/
EXTINT4F

GPIO4F

Hiz

Hiz

EXD10/
GPIO50/
EXTINTS0

GPIO50

Hiz

Hiz

EXD11/
GPIO51/
EXTINT51

GPIO51

Hiz

Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

Default Function

Port Status

Port Status

(NRES=Low) NRES=Low(i) NRES=High(ii)
LFBGA240 TQFP128L WLP154 PIN NAME (Note 23) (Note 24) (Note 24)
EXD12/
. GPI052/ GPIO52 Hiz Hiz
EXTINT52
EXD13/
. GPIO53/ GPIO53 Hiz Hiz
EXTINT53
EXD14/
. GPI1054/ GPIO54 Hiz Hiz
EXTINT54
EXD15/
. GPIO55/ GPIO55 Hiz Hiz
EXTINT55
CTS1/
SDAT22/
. . . RXDO/ GPIO56 Hiz Hiz
GPI056/
EXTINT56
RTS1/
SDAT23/
. . . TXDO/ GPIO57 Hiz Hiz
GPIO57/
EXTINT57
. . . SDATO00 SDATO00 Hiz Hiz
. . . SDATO01 SDATO01 Hiz Hiz
. . . SDAT02 SDATO02 Hiz Hiz
. . . SDATO03 SDATO03 Hiz Hiz
. . . SDCLKO SDCLKO Low Low
. . . SDCMDO SDCMDO Hiz Hiz
. SDRADDRO SDRADDRO Low Low
. SDRADDR1 SDRADDR1 Low Low
. SDRADDRI10 SDRADDRI10 Low Low
. SDRADDR2 SDRADDR?2 Low Low
. SDRADDR3 SDRADDR3 Low Low
. SDRADDR4 SDRADDR4 Low Low
. SDRADDRS5 SDRADDRS5 Low Low
. SDRADDRG6 SDRADDRG6 Low Low
. SDRADDR7 SDRADDRY7 Low Low
. SDRADDRS8 SDRADDRS8 Low Low
. SDRADDR9 SDRADDR9 Low Low
. SDRBAO SDRBAO Low Low
. SDRBA1 SDRBA1 Low Low
. SDRCAS SDRCAS High High
. SDRCKE SDRCKE High High
. SDRCLK SDRCLK Low Low
. SDRCS SDRCS High High
. SDRDATAO SDRDATAO Hiz Hiz
. SDRDATA1 SDRDATA1 Hiz Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

Default Function Port Status Port Status
(NRES=Low) NRES=Low(i) NRES=High(ii)
LFBGA240 TQFP128L WLP154 PIN NAME (Note 23) (Note 24) (Note 24)

. 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 SDRDATAG Hiz Hiz
. SDRDATA7 SDRDATA7 Hiz Hiz
. SDRDATAS8 SDRDATAS8 Hiz Hiz
. SDRDATA9 SDRDATA9 Hiz Hiz
. SDRDQMO SDRDQMO High High
. SDRDQM1 SDRDQM1 High High
. SDRRAS SDRRAS High High
. SDRWE SDRWE High High

SWDCLK/

GPIO58/ . .
. . . EXTINT58/ SWDCLK Hiz Hiz

DMCKO1

SWDIO/

GPIO59/ . .
. . . EXTINT59/ SWDIO Hiz Hiz

DMDIN1
. . . NRES NRES Hiz Hiz
. . . TEST TEST Hiz Hiz
. . XTALINFOO XTALINFOO Hiz Hiz
. . XTALINFO1 XTALINFO1 Hiz Hiz
. . . BMODEO BMODEO Hiz Hiz
. . . BMODE1 BMODE1 Hiz Hiz
. . RTCMODE RTCMODE Hiz Hiz
. . KEYINTO KEYINTO PD PD
. . KEYINT1 KEYINT1 PD PD
. . KEYINT2 KEYINT2 PD PD
. . . BACKUPB BACKUPB Hiz Hiz
. . . RTCINT RTCINT (Not Determined) (Not Determined)
. . . VDET VDET Hiz Hiz
. . . GIID(I)_L(J)-IL—J/T LOUT Hiz Hiz
. . . GE’(I%LCJ)L/T ROUT Hiz Hiz
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Table 15. PORT STATE TABLE (continued)

LC823450

Default Function Port Status Port Status
(NRES=Low) NRES=Low(i) NRES=High(ii)
LFBGA240 TQFP128L WLP154 PIN NAME (Note 23) (Note 24) (Note 24)
. . . USBDM USBDM Hiz Hiz
. . . USBDP USBDP Hiz Hiz
. . . USBEXT12 USBEXT12 (Not Applicable) (Not Applicable)
. . . VCNT1 VCNT1 (Not Applicable) (Not Applicable)
. o . VCNT2 VCNT2 (Not Applicable) (Not Applicable)
(Note 28) (Note 28) . VCNT3 VCNT3 (Not Applicable) (Not Applicable)
. . . ANO ANO (Not Applicable) (Not Applicable)
. . . AN1 AN1 (Not Applicable) (Not Applicable)
. . . AN2 AN2 (Not Applicable) (Not Applicable)
. . . AN3 AN3 (Not Applicable) (Not Applicable)
. . . AN4 AN4 (Not Applicable) (Not Applicable)
. . . AN5 AN5 (Not Applicable) (Not Applicable)
. VR VR (Not Applicable) (Not Applicable)
. VRH VRH (Not Applicable) (Not Applicable)
. VRL VRL (Not Applicable) (Not Applicable)
. . . XIN1 XIN1 (Not Applicable) (Not Applicable)
. . . XIN32K XIN32K (Not Applicable) (Not Applicable)
. . . XOUT1 XOUT1 (Not Applicable) (Not Applicable)
. . . XOUT32K XOUT32K (Not Applicable) (Not Applicable)

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

23. Default function is port function set by NRES = Low
24.NRES = High (ii) occurs just after NRES = Low(i)

25.This port is set to output port and PU is disabled to be used as QSCS for SPI I/F chip select during serial flash boot mode.

26.This port is set to output port to be used as external power control during Internal ROM boot.

27.This port is set to output port to be used as boot monitor port during Internal ROM boot.
28.0ne of VCNT2 or VCNT3 is available
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LC823450

ELECTRICAL SPECIFICATION
indicated by the Electrical Characteristics if operated under

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

Table 16. MAXIMUM RATINGS (*Vss* = 0 V)
Item Symbol Condition Ratings Unit
Maximum Power Supply Voltage vddi -0.5t01.8 \%
VddRTC
VddXT1
AVddUSBPHY1
DvddUSBPHY1
AvddPLL1
AVddPLL2
AvddDAMPL -0.5t025 \Y
AVddDAMPR
vdd2 -0.5t04.6 \Y
VddSDO
VddsD1
VddSD2
VddQSPI
AvddPLL3
AvddADC
AVddUSBPHY2
Input Voltage \ —-0.5to *vdd* + 0.5 \%
Viuse USBDP, -0.5t0 \
USBDM Terminal AVddUSBPHY2 + 0.5 (< 4.6)
Operating Ambient Temperature Topr —20 to +65 °C
Ambient Ttemperature 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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LC823450

Table 17. RECOMMENDED OPERATING CONDITIONS (Ta = -20°C to +65°C)

Low Voltage Operation High Voltage Operation
(Note 29) (Note 29)
Item Symbol Condition Min Typ Max Min Typ Max Unit

Power Supply Vddi 0.93 1.0 1.27 11 1.2 1.27
Voltage VddXT1 (Note 30) 0.93 1.0 13 0.93 1.2 13

AvddPLL1 0.93 1.0 1.3 11 1.2 13 \%

AvddPLL2 0.9 1.0 1.3 0.9 1.2 13 \%

AvddPLL3 2.7 33 3.6 Same as left \

VddRTC 0.9 1.0 11 Same as left \

Vvdd2 2.7 33 3.6 Same as left \Y

1.7 1.8 1.95 Same as left \

VddSDO 2.7 33 3.6 Same as left \Y

1.7 1.8 1.95 Same as left \

VddsSD1 2.7 33 3.6 Same as left \

1.7 1.8 1.95 Same as left \

VddsD2 2.7 33 3.6 Same as left \Y

1.7 1.8 1.95 Same as left \

VddQSPI 2.7 3.3 3.6 Same as left \%

1.7 1.8 1.95 Same as left \

AVddADC 2.7 33 3.6 Same as left \

AVddUSBPHY1 (Note 31) 0.93 1.2 13 Same as left \

(Note 32) 1.08 1.2 1.3 Same as left \Y

DVddUSBPHY1 (Note 35) 0.93 1.2 13 Same as left \

(Note 32) 1.08 1.2 1.3 Same as left Y

AVddUSBPHY?2 (Note 31) 2.7 3.3 3.6 Same as left \Y

(Note 32) 3.0 3.3 3.6 Same as left Y

AVddDAMPL 0.93 1.2 1.65 Same as left \Y

(Note 33) 0.93 1.2 1.95 Same as left \%

AVddDAMPR 0.93 1.2 1.65 Same as left \

(Note 33) 0.93 1.2 1.95 Same as left \%

Input Range VIN 0 *Vdd* Same as left Y

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.

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

30.Regarding Xtal frequency range, refer to the detailed datasheet.

31.While USB is not used.

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

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

34.Power domains of Vdd1, AVddUSBPHY1 = DVddUSBPHY1, AVddPLL1, AVddPLL2, AVddPLL3, VddXT1 are divided, and different voltage
can be supplied.
Power domains of Vdd2, VddSDO, VddSD1, VddSD2, VddQSPI, AVddADC, AVddUSBPHY2, AVddPLL3, AvddDAMPL = AVddDAMPR are
divided, and difference voltage can be supplied.
If power is supplied to one of the power supply pins above, all of other power supply pins should be supplied.
VddRTC can be supplied if BACKUPB is set to low, while other power supply pins are not supplied.
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LC823450

Table 18. RECOMMENDED OPERATING CONDITIONS

Item Symbol Function Low Voltage Operation High Voltage Operation Unit
Xtal Input Fxinl System, 12 MHz or 20 MHz or -
Frequency Audio clock tol 12 Mﬂfz%rOZO MHz | 24 MHz or 48 MHz

(XT1 oscillator) 0 era_mce.. o ppm or [ess tolerance : £200 ppm or
Jitter : £50 ps or less less
(Note 38) Jitter : £50 ps or less
(Note 38)
FxinRTC RTC clock 32.768 kHz s left -
(XTRTC oscillator) Jitter : £500 ps or less ame as le
Frc RC 0.4 1 2 s left MHz
(RC oscillator) (Note 39) (Note 39) (Note 39) ame as [e
Time for Txinl 3 Same as left ms
Xtal Stable (Note 41)
TXinRTC 1000 Same as left ms
(Note 41)
Internal Clock Farm Cortex-M3 0 100 0 160 MHz
Frequency (Note 40)
Fahb AHB 0 100 0 160 MHz
(Note 40)
Fapb APB 0 100 0 160 MHz
(Note 40)
Fdsp DSP 0 100 0 160 MHz
(Note 40)
Faud AUDCLK(768fs) 0 33.8688 147.456 Same as left MHz
(Note 35)
Fdec DECCLK(Note 36) 0 16.9344 73.728 Same as left MHz
(MP3 Decoder)
Fenc ENCCLK(Note 37) 0 8.4672 36.864 Same as left MHz
(MP3 Encoder)

35. Audio blocks run on 256 * Fs (sampling frequency) clock.
However, Class—-D AMP, etc run on 384 * Fs (sampling frequency).
These clocks are generated from 768 * Fs (Base Clock) divided by 3 and 2 respectively.

36.MP3 Decoder runs on 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 MPEG 2 /2.5
mode (Fs =22.05/11.025 KHz as an example), please supplies 16.9344 MHz(= 384 * 44.1 kHz) clock which is the same clock frequency
as MPEG1 mode.

37.MP3 Encoder runs on 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 supplies 8.4672 Mhz (= 192 * 44.1 kHz) clock which is the same clock frequency
as MPEG1 mode.

38.Refer to the detailed datasheet. If USB function is not used, the specification required may be relaxed. Please contact our representative
in detail.

39.Vdd1 =0.93Vto 1.27 V, Ta=-20°C to 65°C.

40.When Farm, Fdsp are over 100 MHz, 1 * Wait is required for Cortex—M3 and LPDSP32 to access internal ROM by the register described
in the ProgrammersModel_SystemController as memory access control register4.

41.These are just reference values under Ta = 25°C, and need to be adjusted to customer board situation.
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Table 19. DC CHARACTERISTICS

LC823450

(Vdd2=2.7 Vto 3.6V, VddRTC = 0.9 Vto 1.1V, VddSD0 = 2.7 V t0 3.6 V, VddSD1 = 2.7 V to 3.6V, VddSD2 =2.7Vto 3.6 V,
VddQSPI=2.7Vto 3.6V, Ta=-20°C to +65°C)

Iltem Symbol Pin Condition Min Typ Max Unit

Input H Voltage Vi (1) CMOS 0.7 x Vdd2
2) 0.7 x VddSDO
?) 0.7 x VddSD1 Y
(@) 0.7 x VddSD2 Y
5) Schmitt 0.75 x Vdd2 \%
(21) 0.75 x VddSD1 v
(6) 0.75 x VddSD2 v
) 0.75 x VddQSP!I v
8) CMOS 0.7 x VAdRTC \Y
9) Schmitt 0.7 x VAdRTC \%

Input L Voltage VL (1) CMOS 0.3 x Vvdd2 \%
@ 0.3 x VddSDO v
©) 0.3 x VddSD1 v
@ 0.3 x VddSD2 v
(5) Schmitt 0.25 x Vdd2 \Y
(21) 0.25 x VddSD1 \Y
(6) 0.25 x VddSD2 \Y
(7) 0.25 x VddQSPI Y
(8) CMOS 0.2 x VddRTC \Y
9) Schmitt 0.2 x VddRTC \%
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LC823450

Table 19. DC CHARACTERISTICS (continued)
(Vdd2= 2.7 V t0 3.6V, VAdRTC = 0.9 V to 1.1V, VddSDO = 2.7 V t0 3.6 V, VddSD1 = 2.7 V to 3.6V, VddSD2 = 2.7 V10 3.6 V,
VddQSPI = 2.7 V 10 3.6 V, Ta = —20°C to +65°C)

Item Symbol Pin Condition Min Typ Max Unit
Output H Voltage VoH (10)(12) lon =-1mA Vdd2 - 0.4 \Y
(11) VddQSPI - 0.4 \Y
(10)(13)(14) loy=—-2mA Vdd2-0.4 \Y
(11) VddQSPI - 0.4 Y
(15) VddSD1 - 0.4 Y
(12) VddSD2 - 0.4 Y
(10)(13) loy =—4 mA Vdd2-0.4 \
(11) VddQSPI - 0.4 v
(12) VddSD2 - 0.4 v
(16) loy =—-6 MA VddQSPI - 0.4 \
a7 VddSDO - 0.4 v
(18) VddSD1 - 0.4 v
(19) VddSD2 - 0.4 v
(13) loy =-8 mA Vvdd2 - 0.4 \
(16) VddQSPI - 0.4 v
17) VddSDO - 0.4 \Y
(18) VddSD1 - 0.4 \Y
(19) VddSD2 - 0.4 \Y
(16) loy =-10 mA VddQSP - 0.4 \
a7 VddSDO - 0.4 Y
(18) VddSD1 - 0.4 Y
(19) VddSD2 - 0.4 v
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LC823450

Table 19. DC CHARACTERISTICS (continued)
(Vdd2= 2.7 V t0 3.6V, VAdRTC = 0.9 V to 1.1V, VddSDO = 2.7 V t0 3.6 V, VddSD1 = 2.7 V to 3.6V, VddSD2 = 2.7 V10 3.6 V,
VddQSPI = 2.7 V 10 3.6 V, Ta = —20°C to +65°C)

Item Symbol Pin Condition Min Typ Max Unit

Output L Voltage VoL (10)(12) loL=1mA 0.4 \Y

(11) 0.4 Vv

(10)(13)(14) loL =2 mA 0.4 \Y

(12) 0.4 v

(15) 0.4 Vv

(12) 0.4 Y

(10)(13) loL =4 mA 0.4 \

(11) 0.4 v

(12) 0.4 v

(16) loL =6 mA 0.4 v

a7 0.4 v

(18) 0.4 v

(19) 0.4 v

(13) loL =8 mA 0.4 \Y

(16) 0.4 v

17) 0.4 \Y

(18) 0.4 Vv

(19) 0.4 \Y

(16) loL = 10 mA 0.4 v

17 0.4 Vv

(18) 0.4 v

(19) 0.4 v

(20) loL =0.3mA 0.3 \Y

Pull-up Resister Rup (28) 25 75 kQ

(29) 10 100 kQ

(30) 18 50 kQ

Pull-down Resister Rdn (25) 25 75 kQ

(26) 10 100 kQ

(27) 10 100 kQ

Input Leak Current m 1)(2)(3)(4) VI = vdd* -10 10 uA

(B)6)(7)(®) =Vss

(9(21)

Output Leak loz (10)(11)(12)(13) HiZ output -10 10 uA

Current (14)(15)(16)(17)

(18)(19)

(23)(24) -10 10 A

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.
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Table 20. DC CHARACTERISTICS

LC823450

(Vdd2=1.7Vt01.95V,VddSDO=1.7Vt01.95V, VddSD1=1.7 Vto 1.95V, VddSD2 = 1.7 Vt0 1.95 V, VddQSPI = 1.7 Vto 1.95 V,
AVddDAMPL =0.93 V to 1.95 V, AVddDAMPR = 0.93 V to 1.95 V, Ta = —20°C to +65°C)

Iltem Symbol Pin Condition Min Typ Max Unit

Input H Voltage Vi (1) CMOS 0.7 x Vdd2
2) 0.7 x VddSDO
?) 0.7 x VddSD1 Y
(@) 0.7 x VddSD2 Y
5) Schmitt 0.75 x Vdd2 \%
(21) 0.75 x VddSD1 v
(6) 0.75 x VddSD2 v
) 0.75 x VddQSP!I v

Input L Voltage VL (1) CMOS 0.3 x Vvdd2 \%
@ 0.3 x VddSDO v
(3) 0.3 x VddSD1 v
4 0.3 x VddSD2 v
(5) Schmitt 0.25 x Vdd2 Y
(21) 0.25 x VddSD1 v
(6) 0.25 x VddSD2 \Y
(7) 0.25 x VddQSPI Y
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Table 20. DC CHARACTERISTICS (continued)
(Vdd2=1.7Vto 1.95V,VvddSD0 =1.7 Vto 1.95V, VddSD1 = 1.7 Vto 1.95V, VddSD2 = 1.7 Vto 1.95 V, VddQSPI = 1.7 V t0 1.95 V,
AVddDAMPL =0.93 V to 1.95 V, AVddDAMPR = 0.93 V to 1.95 V, Ta = -20°C to +65°C)

LC823450

Item Symbol Pin Condition Min Typ Max Unit
Output H Voltage VoH (10)(12) loy =-0.5mA Vdd2-0.4 \Y
(11) VddQSPI - 0.4 \Y
(10)(13)(14) loy=-1mA Vdd2-0.4 \Y
(11) VddQSPI - 0.4 Y
(15) VddSD1 - 0.4 Y
(12) VddSD2 - 0.4 Y
(10)(13) loy=—-2mA Vdd2-0.4 \
(11) VddQSPI - 0.4 v
(12) VvddSD2 - 0.4 v
(16) loy =-3mA VddQSPI - 0.4 \
a7 VvddSDO - 0.4 v
(18) vddSD1 - 0.4 v
(19) vddSD2 - 0.4 v
(13) loy =—4 mA Vdd2-0.4 \Y
(16) VddQSPI - 0.4 v
17) VddSDO - 0.4 \Y
(18) VddSD1 -0.4 \Y
(19) VddSD2 - 0.4 \Y
(23) lon = —8 MA AvddDAMPL - 0.4 Y
(Note 46)
(24) loy = -8 mA AvddDAMPR - 0.4 \%
(Note 46)
(16) loy =-5mA VddQSPI - 0.4 \
a7) VvddSDO - 0.4 v
(18) vddSD1 - 0.4 v
(19) VvddSD2 - 0.4 v
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Table 20. DC CHARACTERISTICS (continued)
(Vdd2=1.7Vto 1.95V,VvddSD0 =1.7 Vto 1.95V, VddSD1 = 1.7 Vto 1.95V, VddSD2 = 1.7 Vto 1.95 V, VddQSPI = 1.7 V t0 1.95 V,
AVddDAMPL =0.93 V to 1.95 V, AVddDAMPR = 0.93 V to 1.95 V, Ta = -20°C to +65°C)

Item Symbol Pin Condition Min Typ Max Unit
Output L Voltage VoL (10)(11)(12) loL =0.5mA 0.4 \Y
(10)(13)(14) loL =1 mA 0.4 \Y
(11) 0.4 \Y
(15) 0.4 Vv
(12) 0.4 Vv
(10)(13) loL =2 mA 0.4 \Y
(1) 0.4 v
(12) 0.4 v
(16) loL =3 mA 0.4 v
17 0.4 v
(18) 0.4 v
(19) 0.4 v
(13) loL =4 mA 0.4 v
(16) 0.4 v
17) 0.4 v
(18) 0.4 Vv
(19) 0.4 Vv
(23) loL =8 mA 0.4 \Y
(Note 42)
(24) loL = 8 MA 0.4 v
(Note 42)
(16) loL =5mA 0.4 v
a7 0.4 v
(18) 0.4 v
(19) 0.4 v
Pull-up Resister Rup (28) 25 75 ke
(29) 30 200 kQ
(30) 18 50 kQ
Pull-down Resister Rdn (25) 25 75 kQ
(26) 30 200 kQ
Input Leak Current e 1)(2)(3)(4) VI = Vvdd* -10 10 uA
(B)6)(7)(8) =Vss

(9(21)

Output Leak loz (10)(11)(12)(13) HiZ output -10 10 uA
Current (14)(15)(16)(17)

(18)(19)

(23)(24) -10 10 A

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.
42.Set DAMPCTL register as below.

— DZCTL: DSLEEP=1. (don't care DSL value)

— G DZINP: DZINP14=1, other DZINPx=0

This DC characteristics can be applied while Class-D AMP used as GPO.
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(1) SDRDATA15, SDRDATA14, SDRDATA13, SDRDATA12, SDRDATA11l, SDRDATA10, SDRDATA9, SDRDATA8, SDRDATA7,
SDRDATAG, SDRDATAS, SDRDATA4, SDRDATA3, SDRDATA2, SDRDATAL, SDRDATAO

(2) SDCMDO, SDAT03, SDAT02, SDATO01, SDATO00

(3) SDCLK1(GPIO22), SDCMD1(GPI023), SDAT10(GPI024), SDAT11(GPIO25), SDAT12(GPI026), SDAT13(GPI027)

(4) TXD1(GPIO04), RXD1(GPIOO05), TIOCA01(GPIO0A), CTS1(GPIO56), RTS1(GPIO57)

(5) TEST, NRES, BMODE1, BMODEO, TCLKAO(GPIO00), TCLKBO(GPIO01), TIOCB0OO(GPIO02), NCSO(GPIO06), SCLO(GPIOO07),
SDAO(GPIO08), NCS1(GPI0O10), BCK1(GPIO13), LRCK1(GPI0O14), DOUT1(GPIO15), NLBEXAO(GPIO16), NRD(GPIO17),
MCLKO(GPI018), BCKO(GPI1019), LRCKO(GPIO1A), DINO(GPIO1B), DOUTO(GPIO1C), SCKO(GPIO1D), SDIO(GPIO1E),
SDOO(GPIO1F), SDRADDR12(GPIO2A), SCL1(GPIO2B), SDA1(GPIO2C), SDRADDR11(GPI02D), EXTINT2E(GPIOZ2E),
EXTINT2F(GPIO2F), NWRENWRL(GPIO30), NHBNWRH(GPIO31), EXA1(GPI032), EXA2(GPI033), EXA3(GPI034), EXA4(GPIO35),
EXA5(GP1036), EXAB(GP1037), EXA7(GP1038), EXA8(GPI039), EXA9(GPIO3A), EXA10(GPIO3B), EXA11(GPI0O3C),
EXA12(GPIO3D), EXA13(GPIO3E), EXA14(GPIO3F), EXA15(GPI040), EXA16(GPI041), EXA17(GPI042), EXA18(GP1043),
EXA19(GP1044), EXA20(GP1045), EXDO(GPI046), EXD1(GPI047), EXD2(GP1048), EXD3(GP1049), EXD4(GPIO4A),
EXD5(GPIO4B), EXD6(GPI04C), EXD7(GP104D), EXD8(GPIO4E), EXD9(GPIO4F), EXD10(GPI1050), EXD11(GPI0O51),
EXD12(GPIO52), EXD13(GPIO53), EXD14(GP1054), EXD15(GPI0O55), SWDCLK(GPIO58), SWDIO(GPIO59), XTALINFO1,
XTALINFOO

(6) TIOCAOO(GPIO09), TMS(GPI028), TCK(GPI029)

(7) SCK1(GPIOOD), SDI1(GPIOOE), SDO1(GPIOOF), SWP1(GPIO11), SHOLD1(GPIO12), TIOCB01(GP1003), TXD2(GPIOOB),
RXD2(GPIOO0C)

(8) VDET, RTCMODE

(9) BACKUPB, KEYINT2, KEYINT1, KEYINTO

(10) TCLKAO(GPI000), TCLKBO(GPIO01), TIOCBOO(GPIO02), SCLO(GPIO07), SDAO(GPIO08), BCK1(GPI013), LRCK1(GPIO14),
DOUT1(GPIO15), MCLKO(GPI1018), BCKO(GPIO19), LRCKO(GPIO1A), DINO(GPIO1B), DOUTO(GPIO1C), SCKO(GPIO1D),
SDIO(GPIO1E), SDOO(GPIO1F), SCL1(GPIO2B), SDA1(GPIO2C), EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), SWDCLK(GPIO58)

(11) TXD2(GPIOO0B), RXD2(GPIO0C)

(12) TMS(GP1028), TCK(GPI029)

(13) SDRWE, SDRRAS, SDRDQM1, SDRDQMO, SDRDATA9, SDRDATA8, SDRDATA7, SDRDATA6, SDRDATAS, SDRDATA4,
SDRDATA3, SDRDATA2, SDRDATA15, SDRDATA14, SDRDATA13, SDRDATA12, SDRDATA11l, SDRDATA10, SDRDATA1,
SDRDATAO, SDRCS, SDRCLK, SDRCKE, SDRCAS, SDRBA1, SDRBAO, SDRADDR9, SDRADDRS8, SDRADDR7, SDRADDRSG,
SDRADDRS5, SDRADDR4, SDRADDR3, SDRADDR2, SDRADDR10, SDRADDR1, SDRADDRO, NCSO(GPIO06), NCS1(GPI1010),
NLBEXAO(GPI016), NRD(GPIO17), SDRADDR12(GPIO2A), SDRADDR11(GPIO2D), NWRENWRL(GPIO30), NHBNWRH(GPIO31),
EXA1(GPI032), EXA2(GPIO33), EXA3(GPI034), EXA4(GPIO35), EXA5(GPIO36), EXA6(GPIO37), EXA7(GPIO38), EXA8(GPIO39),
EXA9(GPIO3A), EXA10(GPIO3B), EXA11(GPIO3C), EXA12(GPIO3D), EXA13(GPIO3E), EXA14(GPIO3F), EXA15(GP1040),
EXA16(GPI0O41), EXA17(GPI042), EXA18(GPI1043), EXA19(GPI044), EXA20(GPI045), EXDO(GP1046), EXD1(GPIO47),
EXD2(GP1048), EXD3(GP1049), EXD4(GPIO4A), EXD5(GPIO4B), EXD6(GPIO4C), EXD7(GPI04D), EXD8(GPIO4E), EXD9(GPIO4F),
EXD10(GPIO50), EXD11(GPIO51), EXD12(GPIO52), EXD13(GPIO53), EXD14(GPIO54), EXD15(GPIO55), XTALINFO1, XTALINFOO

(14) BMODEZ1, BMODEO, SWDIO(GPIO59)

(15) TDI(GPI020), TDO(GPI021)

(16) TIOCBO1(GPIO03), SCK1(GPIOOD), SDI1(GPIOOE), SDO1(GPIO0F), SWP1(GPI011), SHOLD1(GPIO12)

(17) SDCMDO, SDCLKO, SDAT03, SDAT02, SDAT01, SDATO00

(18) SDCLK1(GP1022), SDCMD1(GPI023), SDAT10(GP1024), SDAT11(GP1025), SDAT12(GPI026), SDAT13(GP1027)

(19) TXD1(GPI0O04), RXD1(GPIO05), TIOCA00(GPIO09), TIOCA01(GPIO0A), CTS1(GPIO56), RTS1(GPIO57)

(20) RTCINT

(21) TDI(GP1020), TDO(GPI021)

(22) LOUT(used as GPLOUT)

(23) ROUT(used as GPROUT)

(24) BMODE1, BMODEO

(25) SDRDATA9, SDRDATAS8, SDRDATA7, SDRDATAG6, SDRDATAS, SDRDATA4, SDRDATAS3, SDRDATA2, SDRDATAL5, SDRDATA14,
SDRDATAL13, SDRDATA12, SDRDATA11, SDRDATA10, SDRDATA1, SDRDATAO, SDCMDO, SDAT03, SDAT02, SDATO01, SDATO00,
TCLKAO(GPI000), TCLKBO(GPIOO01), TIOCBOO(GPIO02), TIOCBO1(GPIO03), TXD1(GPI004), RXD1(GPIO05), SCLO(GPIO07),
SDAO(GPIO08), TIOCAOO(GPIO09), TIOCA0L(GPIO0A), TXD2(GPIOOB), RXD2(GPIOOC), SCK1(GPIO0D), SDI1(QIO0)(GPIOOE),
SDO1(QI01)(GPIOOF), SWP1(QI02)(GPI011), SHOLD1(QIO3)(GPIO12), BCK1(GPIO13), LRCK1(GPI014), DOUT1(GPIO15),
NLBEXAO(GPI016), NRD(GPIO17), MCLKO(GPI1018), BCKO(GPI019), LRCKO(GPIO1A), DINO(GPIO1B), DOUTO(GPIO1C),
SCKO(GPIO1D), SDIO(GPIO1E), SDOO(GPIO1F), TDI(GPIO20), TDO(GPIO21), SDCLK1(GPIO22), SDCMD1(GPI023),
SDAT10(GPI024), SDAT11(GPI025), SDAT12(GPIO26), SDAT13(GPI027), TMS(GPI028), TCK(GPI029), SDRADDR12(GPIO2A),
SCL1(GPIO2B), SDA1(GPIO2C), SDRADDR11(GPIO2D), EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), NWRENWRL(GPI1030),
NHBNWRH(GPI1031), EXA1(GPI0O32), EXA2(GPI1033), EXA3(GPI0O34), EXA4(GPIO35), EXA5(GPI0O36), EXA6(GPIO37),
EXA7(GP1038), EXA8(GP1039), EXA9(GPIO3A), EXA10(GPIO3B), EXA11(GPIO3C), EXA12(GPIO3D), EXA13(GPIO3E),
EXA14(GPIO3F), EXA15(GPIO40), EXA16(GPIO41), EXA17(GPI042), EXA18(GPI043), EXA19(GPI044), EXA20(GP1045),
EXDO(GPI046), EXD1(GPIO47), EXD2(GPI048), EXD3(GPI049), EXD4(GPIO4A), EXD5(GPIO4B), EXD6(GPIOAC), EXD7(GPIO4D),
EXD8(GPIO4E), EXD9(GPIO4F), EXD10(GPIO50), EXD11(GPI051), EXD12(GPI052), EXD13(GPIO53), EXD14(GPI1054),
EXD15(GPIO55), CTS1(GPI056), RTS1(GPIO57), SWDCLK(GPIO58)

(26) KEYINT2, KEYINT1, KEYINTO

(27) SDCMDO0, SDATO03, SDAT02, SDATO01, SDAT00, BMODE1, BMODEO, TXD1(GPIO04), RXD1(GPIO05), TIOCAOO(GPIO09),
TIOCAO01(GPIO0OA), SDCLK1(GPIO22), SDCMD1(GP1023), SDAT10(GPI024), SDAT11(GPI0O25), SDAT12(GPI026),
SDAT13(GPI027), CTS1(GPIO56), RTS1(GPIO57)

(28) TCLKAO(GPIO00), TCLKBO(GPIO01), TIOCBOO(GPIO02), TIOCBO1(GPIO03), NCSO(GPIO06), SCLO(GPIO07), SDAO(GPIO08),
TXD2(GPIO0B), RXD2(GPIO0C), SCK1(GPIOOD), SDI1(QIO0)(GPIOOE), SDO1(QIO1)(GPIOOF), NCS1(GPI010),
SWP1(QI02)(GPI011), SHOLD1(QIO3)(GPI012), BCK1(GPI013), LRCK1(GPI014), DOUT1(GPI015), MCLKO(GPIO18),
BCKO(GPI019), LRCKO(GPIO1A), DINO(GPIO1B), DOUTO(GPIO1C), SCKO(GPIO1D), SDIO(GPIO1E), SDOO(GPIO1F), TDI(GPIO20),
TDO(GPIO21), TMS(GPI028), TCK(GPIO29), SDRADDR12(GPIO2A), SCL1(GPIO2B), SDA1(GPIO2C), SDRADDR11(GPIO2D),
EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), SWDCLK(GPIO58), SWDIO(GPI059), XTALINFO1, XTALINFOO

(29) SDCMDO, SDAT03, SDAT02, SDAT01, SDAT00

(30) DC characteristics for these pins are not included: VR, VRH, VRL, USBDM, USBDP, USBEXT12, VCNT1, VCNT2, VCNT3, ANO, AN1,
AN2, AN3, AN4, AN5, XIN1, XIN32K, XOUT1, XOUT32K, LOUT (Class-D AMP), ROUT (Class-D AMP)
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PLL1 (System)
Table 21. PLL1 (SYSTEM) (Vppl (Note 31) = 0.93 to 1.27 V, Tp = —20°C to +65°C)
AVppPLL1=0.93t01.1V AVppPLL1=1.1t01.3V
ltem Symbol condition Min Typ Max Min ’ Typ ‘ Max Unit
VCO Voltage VCNT1 0 AVpp same as left \
PLL1
The VCO Fmax 200 360 MHz
Highest Oscillation
Frequency
The VCO Fmin 90 180 MHz
Lowest Oscillation
Frequency
Phase Comparison Fref 48 same as left MHz
Frequency
PLL Lock Time Tlockl Fref >= 38 52 same as left ms
(Note 33) 32.768
KHz
Tlock2 Fref>=1 35 5 same as left ms
(Note 33) MHz
Jitter (Note 32) Jitter +3.19 15.42 ‘ +4.28 +7.28 %
31.Power up and power down timing of AVppPLL1 and Vdd1 should be as close as possible.
32.Result of simulation
33.PLL lock time and appropriate LPF circuit depend on Phase comparison frequency (Fref).
Refer to 5-2 PLL1(System) for appropriate LPF circuit
PLL2 (Audio)
Table 22. PLL2 (AUDIO) (Vppl (Note 34) = 0.93 to 1.27 V, Tp = —20°C to +65°C)
AVppPLL1=0.93t0 1.1V
Item Symbol Condition Min Typ Max Unit
VCO voltage VCNT2 0 AVppPLL2 \Y
The VCO Fmax 150 MHz
Highest Oscillation Frequency
The VCO Fmin 95 MHz
Lowest Oscillation Frequency
Phase Comparison Fref 1 MHz
Frequency
PLL Lock Time Tlockl (Note Fref >= 37 50 ms
36) 6.4 KHz
Tlock2 (Note Fref >= 14 20 ms
36) 38.4 KHz
Jitter (Note 35) Jitter +3.28 +5.58 %

34.Power up and power down timing of AVppPLL2 and Vdd1 should be as close as possible

35. Result of simulation

36.Phase comparison frequency(Fref) depends on frequency of xtal oscillation as described in the table below.

PLL lock time and appropriate LPF circuit depend on Fref.

— Tlockl is derived from the case when XT1 is one of 12, 20, 24, 48 MHz.

— Tlock2 is derived from the case when XT1 is 24 MHz.
Referto 5 — 3 PLL2(Audio) for appropriate LPF circuit
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Table 23.
Phase
Comparison
XT1 Frequency VCO Frequency Sampling Frequency
[MHz] [MHz] (Note 37) Frequency Fg PLL2 Divide PLL2 Multiply Fref [KHz]
12 147.456 48 KHz 125 1536 96
135.4752 44.1 KHz 625 7056 19.2
98.304 32 KHz 125 1024 96
20 147.456 48 KHz 625 4608 32
135.4752 44.1 KHz 3125 21168 6.4
98.304 32 KHz 625 3072 32
24 147.456 48 KHz 125 768 192
135.4752 44.1 KHz 625 3528 384
98.304 32 KHz 125 512 192
48 147.456 48 KHz 125 384 384
135.4752 44.1 KHz 625 1764 76.8
98.304 32 KHz 125 256 384
37.VCO frequency = 768 x Fg x 4
PLL3 (Audio)
Table 24. PLL3 (AUDIO) (Vppl =0.93to 1.27 V, Tp = —20°C to +65°C)
AVppPLL1=0.93t0 1.1V
Item Symbol Condition Min Typ Max Unit
VCO Voltage VCNT3 0 AVppPLL3 \
The VCO Fmax 150 MHz
Highest Oscillation Frequency
The VCO Fmin 95 MHz
Lowest Oscillation Frequency
Phase Comparison Fref 1 MHz
Frequency
PLL Lock Time Tlock 32 42 ms
Jitter (Note 38) Jitter +3.37 +4.38 %
38.Result of simulation.
Class-D AMP
Table 25. CLASS-D AMP (Vppl =0.93t0 1.27 V, Tp = -20°C to +65°C)
AVppDAMPL = AVppDAMPR =
0.93t0 1.65V
Item Symbol Condition Min Typ Max Unit
On Resistance Ron On resistance is set to 0.5 15 4.0 Q
minimum by register.
(Note 39)

39. Set 0x3ff00 to Drivability set register ZINP of ProgrammersModel_DAMPCTL.
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Table 26. XTAL CHARACTERISTICS (Vppl (Note 40) = 0.93 to 1.27 V, Tp = —20°C to +65°C)

Item Symbol

condition

VddXT1

=0.93to 1.1V

VddXT1 =1.1to 1.3V

Min

- Unit
Typ Max Min Typ Max

Frequency Fmax

1

20 1 50 MHz

40.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 function used. Please refer to the following table.
For example, only 48 MHz is available for USB Host function.

Table 27.
. Available frequency of XT1 (P means available)
Function to be
used 12MHz 20MHz 24MHz 48MHz Other than the left
USB Device X X X X
USB Host X
ROM boot X X X X (Note 41)

41.During ROM boot, some clock frequencies are determined based on the XTALINFO[1:0] input and the frequency of XT1 other than
12/20/24/48 MHz may cause functional error.

However, because there is a possibility that the difference of the frequency is acceptable in some extent, please contact our representative

if needed.

The requirements of XT1 are below to use USB Host or

USB Device function.

® Frequency deviation: 200 ppm or less

Some products which don’t have XTALINFO[1:0] port,
select the appropriate products which set XTALINFO[1:0]
internally in accordance with the frequency of XT1.

o Jitter: +50 ps or less (Regarding. the product name, please contact our
representative).
XTALINFO[1:0] port should be set in accordance with
the frequency of XT1.
10bit ADC Converter Characteristic
Table 28. 10BIT ADC CONVERTER CHARACTERISTIC
(Ta = 25°C, Vppl = 1.2V, AVppADC = 3.0 V, FVIN = 1 kHz (Note 42))
Pin
Iltem Symbol Condition Min Typ Max Unit Applied
ADC Power-supply Voltage AVDH 2.7 - 3.6 \% AVppADC
ADC GND Voltage AVDL 0 - - v AVgsADC
ADC Reference Voltage High VRH Avsll;r X - AVDH \% VRH
ADC Reference Voltage Low VRL AVssADC - Ale/zT X \% VRL
Decoupling Capacity CREF 0.047 - - uF VR
Analog Input Voltage AN VRL - VRH \% AN[5:0]
ADC Resolution BIT - - 10 Bit AN[5:0]
Reference Resistance RR (Note 44) 7.3 9 10.7 kQ VRH, VRL
ADC Conversion Frequency Fs - - 1000 KS/s
(Note 49)
ADC Operation Clock Frequency Fc (Note 45) - 20 MHz
(Note 49) (Note 46) 5 MHz
Number of ADC Conversion Nc 12 - - 1/Fc
Clocks (Note 49)
Number of ADC Sample Holding Ns 2 - - 1/Fc
Clocks (Note 49)
ADC Sample Holding Time Tstc 1 - - us
(Sampling Time) (Note 8)
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Table 28. 10BIT ADC CONVERTER CHARACTERISTIC (continued)
(Ta = 25°C, Vppl = 1.2 V, AVppADC = 3.0 V, FVIN = 1 kHz (Note 42))

Pin
Item Symbol Condition Min Typ Max Unit Applied
While it Stabilizes of Ladder Tstr - - (Note 2)
(Resumption Time)
0 Scale Offset Voltage (Transit VZT (Note 47) Typ—-20 VRL + Typ +20 mV AN[5:0]
Voltage from 0 to 1) (VRH-VRL)/
1024
Full-scale Offset Voltage (Transit VFST (Note 47) Typ-20 VRH - Typ +20 mV AN[5:0]
Voltage from 1022 to 1023) (VRH-VRL)/
1024
Differential Linearity Error DNL (Note 48) -15 - +1.5 LSB AN[5:0]
Linearity Error INL (Note 48) -2.0 - +2.0 LSB AN[5:0]

*Each electrical specification is the results of simulation.

42.Each electrical characteristic is specified under the condition which VR terminal is connected with analog ground through 0.1 uF decoupling
capacitor and the voltage is independently supplied to VRH and VRL.

43. A normal conversion result is not obtained immediately after the power supply turning on and immediately after the return from the state of
the power down. The time to get a normal performance depends on the state of the terminal VR as shown in the following table.
For example, it takes about 2 ms until a normal conversion result can be obtained when VR terminal is connected with analog ground through
0.1 uF decoupling capacitor.

Terminal VR TstR
Decoupled 1.0 ms x CREF x 0.047 uF
Not Decoupled lus
(Include no VR Terminal)

44.Between VRH and VRL

45.The terminal VR is decoupled.

46.The terminal VR is not decoupled (include no VR terminal)

47.VZT, VFST depend on analog driver output impedance(Rimp) of AN[5:0]

Rimp(Q) vZT VFST
Min Typ Max Min Typ Max
1000 typ - 20 VRL+(VRH-VRL)/1024 typ + 20 typ - 20 VRH-(VRH-VRL)/1024 typ + 20
10000 typ - 32 VRL+(VRH-VRL)/1024 typ + 20 typ — 20 VRH-(VRH-VRL)/1024 typ + 25
100000 typ - 125 VRL+(VRH-VRL)/1024 typ + 20 typ - 35 VRH-(VRH-VRL)/1024 typ + 65

48.1LSB = (VFST-VZT)/1022 , INLn = ((1LSB x n+VZT)-Vn)/1LSB , DNLn = (Vn+1-Vn)/1LSB-1
INL depends on analog driver output impedance(Rimp) of AN[5:0]
49. Tstc(ADC sample holding time) must satisfy following formula, too.
Tstc > tA ( Tstc = (1/Fc) x Ns)
+ Fc: Frequency of reference clock of ADC(AD_CLK).
Refer to ADC specifications for the method of generating AD_CLK.
¢ Ns: Fadcsmpl + 1.
fADCSMPL can be set by the register. Refer to ADC specifications.
+ tA: Time decided by output impedance (Rimp) of analog input driver of AN[5:0] (value of tA)
— In case of VR terminal is decoupled

Rimp ta
1 117 15000
3.3 118 12500
10 118 10000
33 119 £ 7500
100 124 | %
330 141 5000
1000 199 2500
3300 433 0
10000 1150 1 10 100 1000 10000 100000
33000) 3600 Rimp(ohm)
100000 10785

Figure 8.

www.onsemi.com
64



http://www.onsemi.com/

LC823450

— In case of VR terminal is not decoupled(include the products w/o VR terminal)

Rimp ta
i 332 15000
3.3 335 12500
33 335 B 2500
100 336 E
330| 348 5000
1000 380 2500
3300 540 o
10000 1183 1 10 100 1000 10000 100000
33000) 3600 Rimp{ohm]
100000 106822
Figure 9.
¢ Fc=Fsx (Ns+ Nc)
USB2.0 PHY Characteristics
Table 29. USB2.0 PHY CHARACTERISTICS
(Ta=25°C, Vppl =1.2V, AVppUSBPHY1 = DVppUSBPHY1 = 1.2 V, AVppUSBPHY2 = 3.3 V)
Item Symbol Condition Min Max Unit
INPUT LEVELS FOR FULL-SPEED:
High-level Input Voltage (Drive) ViH 2.0 \%
High-level Input Voltage (Floating) Viuz 2.7 3.6
Low-level Input Voltage VL 0.8 \%
Differential Input Sensitivity Vpi |(D+) - (D-)] 0.2 \%
Differential Common Mode Range Vem Includes Vp, range 0.8 25 Y
Figure 10
OUTPUT LEVELS FOR FULL-SPEED:
High-level Output Voltage VoH R, of 14.25 kQ to 2.8 3.6 Y
Vss
Low-level Output Voltage VoL R of 1.425 kQ to 0.0 0.3 \%
3.6V
SE1 Vose1 0.8 \
Output Signal Crossover Paoint Voltage VcRs Figure 10 1.3 2.0 \%
INPUT CAPACITANCE FOR FULL-SPEED:
Downstream Facing Port (beginning shared with CiNnD 100 pF
Upstream Facing Port at Device mode, so the less (Vinug)
value is selected as the maximum spec)
Transceiver Edge Rate Control Capacitance CepGE 75 pF
TERMINATION IN FULL-SPEED:
Bus Pull-Up Resistor on Upstream Port (Idle Bus) Rpui 0.9 1.575 kQ
(This is Used only for the Device Mode
(RPUENXEN = ‘0’ Setting))
Bus Pull-Up Resistor on Upstream Port Rpua 1.425 3.090 kQ
(Upstream Port Receiving)
(This is Used Only for the Device Mode
(RPUENXEN = ‘0’ Setting))
Input Impedance Exclusive of pullup/pulldown ZiNp 300 kQ
Termination Voltage on Upstream Port Pull-Up VTERM 3.0 3.6 Y
DRIVER CHARACTERISTICS IN FULL-SPEED:
Rise Time (10% - 90%) TER 4 20 ns
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Table 29. USB2.0 PHY CHARACTERISTICS (continued)
(Ta = 25°C, Vppl = 1.2 V, AVppUSBPHY1 = DVppUSBPHY1 = 1.2 V, AVppUSBPHY2 = 3.3 V)

Item Symbol Condition Min Max Unit
DRIVER CHARACTERISTICS IN FULL-SPEED:
Fall Time(10% - 90%) Ter 4 20 ns
Difference Rise and Fall Time Matching TEREM 90 111.11 %
CLOCK TIMING IN FULL-SPEED(INTERNAL SIGNAL FSSEL='0"):
Full-speed Data Rate for hubs and Devices which TEDRATHS 11.994 12.006 Mb/s
are High—-speed Capable
FULL-SPEED DATA TIMINGS(INTERNAL SIGNAL FSSEL="0’):
Source Jitter Total
(Including Frequency Tolerance):
To Next Transition Too -35 3.5 ns
For Paired Transitions Tpoi2 -4 4 ns
Source Jitter for Differential Transition to SEO TeDEOP -2 ns
Transition
Receiver Jitter:
To Next Transitions Tir1 -18.5 18.5 ns
For Paired Transitions Tir2 -9 9 ns
Source SEO Interval of EOP TeeoPT 160 175 ns
Receiver SEO Interval of EOP TFEOPR 82 ns
Width of SEO Interval During Differential Transition TEsT 14 ns
INPUT LEVELS FOR HIGH-SPEED:
High-speed Squelch Detection Threshold VHssQ 100 200 mV
(Differential Signal)
High—speed Disconnect Detection Threshold VHsbpsc 525 625 mV
(Differential Signal)
High-speed Data Signaling Common VHscMm -50 500 mv
Mode Voltage Range
High—speed Differential Input Signaling Level Figure 11
(This Spec is Based on ‘Template 6)
OUTPUT LEVELS FOR HIGH-SPEED:
High-speed Idle State VHsol -10.0 10 mV
High-speed Data Signaling High VHSOH 360 440 mV
High-speed Data Signaling Low VHsoL -10.0 10 mV
Chirp J Level (Different Signal) VCHIRPJ 700 1100 mVv
Chirp K Level (Different Signal) VCHIRPK -900 -500 mV
TERMINATION IN HIGH-SPEED:
Termination Voltage in High—speed VHSTERM -10.0 10 | mV I
DRIVER CHARACTERISTICS IN HIGH-SPEED:
Rise Time(10% — 90%) VHsr 500 ps
Fall Time(10% — 90%) Vysk 500 ps
Driver Waveform Requirement Complying with USB2.0 Specification (section 7.1.2)
Driver Output Resistance ZHSDRV 40.5 49.5 Q
(which also serves as high—speed termination)
CLOCK TIMING IN HIGH-SPEED:
| High-Speed Data Rate | Thsorar 479.76 | 48024 | Mbis |

HIGH-SPEED DATA TIMINGS:

Data Source Jitter

Receiver Jitter Tolerance

Complying with USB2.0 Specification (section 7.1.2)

INPUT LEVELS FOR LOW-SPEED:SAME AS FULL-SPEED

OUTPUT LEVELS FOR LOW-SPEED: SAME AS FULL-SPEED
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Table 29. USB2.0 PHY CHARACTERISTICS (continued)
(Ta = 25°C, Vppl = 1.2 V, AVppUSBPHY1 = DVppUSBPHY1 = 1.2 V, AVppUSBPHY2 = 3.3 V)

Item Symbol Condition Min Max Unit
HIGH-SPEED DATA TIMINGS:
INPUT CAPACITANCE FOR LOW-SPEED: SAME AS FULL-SPEED
TERMINATIONS IN LOW-SPEED: SAME AS FULL-SPEED
DRIVER CHARACTERISTICS IN LOW-SPEED:
Rise Time (10% - 90%) TR 75 300 ns
Fall Time (10% - 90%) T 75 300 ns
Difference Rise and Fall Time Matching TLREM 80 125 %
TERMINATIONS USED AS HOST SIDE (INTERNAL SIGNAL RPDPEN = 1, RPDMEN = 1):
Bus Pull-down Resistor on Downstream Facing Rpp 14.25 24.80 kQ
Port
*Each electrical specification is the results of simulation.
Differential Input Voltage
>
Differential Output
Crossover
Voltage Range
1 1 1 1 1 1 1 | 1 1 1 | 1 1 1 1 1 1
| | | | | | | | | | | | | | | |
-1.0 e 0.0 02 04 06 08 10 12 14 16 18 20 22 24 26 28 3.0 3.2 4.6
Figure 10. Differential Input Sensitivity Range for Full-speed
Levell +400 mV
Differential
0 Volts
Differential
Level2 -400 mV
Differential

0%

Unit Interval

WWW.onsemi.com
67

Figure 11. Differential Input Sensitivity Range for High-speed

100%



http://www.onsemi.com/

AC Characteristics

Reset
e [condition]

LC823450

Vppl=0.93Vt01.27 V, Vpp2 = 1.7t0 1.95 V or 2.7

Vto3.6V

External load 15 pF to 40 pF

NRES | 'RESW1
—>
1
Figure 12. AC Characteristic — Reset
Table 30.
Iltem Symbol Condition Min Typ Max Unit
Resetting active period | tRESW1 | Time after Vdd* reaches to recommended op- 10 - - us
erating voltage
*Refer to the interrupt controller (INTC) specification ProgrammersModel_INTC us for more detail in case of using noise filter, etc.
External Interrupt
® [condition]
Vppl=0.93Vto1.27V, Vpp2, VppSD1, VppSD2,
VppQSPI=1.7t01.95Vor2.7V1t0 3.6V
External load 15 pF to 40 pF
tEXINTW
< L
EXTINTxxX
Figure 13. AC Characteristic — External Interrupt
Table 31.
Item Symbol Condition Min Typ Max | Unit
Pulse width of External Interrupt tEXINTW Set of Interruption Factor not Use Noise 2 - - T

Filter Function

50.T: BASICCLK clock rate (frequency = Farm)
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12C
® [condition]

Vppl =0.93V t01.27 V, Vpp2 =

27Vio36V
External load 15 pF to 40 pF

LC823450

1.7V1t01.95Vor

SDA /

tf

N\

tSU;DAT

D S i

» . tHD;STA tr > «tBUF
4-@ E J<— tSU;STO» &

SDA \
> tHD;STA -’I
tHD;DAT  tHIGH
Figure 14. AC Characteristics - 12C
Table 32.
Standard Mode Full Mode
Item Symbol Min Max Min Max Unit
SCLK Frequency fSCL 0 100 0 400 kHz
Holding 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 Holding 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 tBUF 4.7 - 1.3 - us
Condition
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SPI Interface
® [condition]

LC823450

Vppl=0.93V1t01.27 V, Vpp2 = 1.7 V10 1.95 V or

27Vio36V
External load 15 pF to 40 pF

ScKo \—/—\—/—\
[

SDIO —V—X L

' [

SDOO0 X )
, tddo ,
—
51.Polarity of SCK is changed, SCK of figure is inversed.
Figure 15. AC Characteristics — SPI Interface
Table 33.
Item Symbol Condition Min 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

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

Serial Flash Interface
® [condition]

Vppl=0.93V t01.27 V, VppQSPI = 1.7 V t0 1.95 V/

or2.7Vto 36V
External load 10 to 30 pF

Clock
(from LSI)

Input
(to LSI)

Out put
(from LSI)

tIsu

tiH

tODLY (max)

tODLY (min)

Figure 16. AC Characteristics — Serial Flash Interface
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o [applied pin]

LC823450

+ Output: SDI1, SDO1, SWP1, SHOLD1, QSCS

+ Clock: SCK1 output
¢ Input: SDI1, SDO1, SWP1, SHOLDL1 input
Table 34.
1/0 voltage (VAdQSPI) 27Vto36V 1.7Vto 195V
External Load 10 pF to 30 pF 10 pF to 30 pF
1/O Drivability 8 mA 6 mA 10 mA
Iltem Symbol Min Max Min Max Min Max Unit

SFIFSEL2 = 0 (Note 53)

Clock Frequency foik - 41 - 40 - 40 MHz
Input Set-up Time tisu 34 - 4.3 - 4.5 - ns
Input Hold-up Time tin 7.5 - 7.1 - 6.9 - ns
Output Delay Time topLy 0.3 5.1 1.2 5.2 0.6 5.4 ns

SFIFSEL2 = 1 (Note 53)

Clock frequency fok - 42 - 40 - 40 MHz

Input set-up time tisu 4.5 - 5.4 - 5.3 - ns
Input hold-up time tiH 3.3 - 2.9 - 3.7 - ns
Output Delay time tobLy 0.3 5.1 1.2 5.2 0.6 5.4 ns

53.SFIFSEL2 is the value of S-Flash I/F select register (SFIFSEL) bit2 SFIFSEL2 described in the SystemController

ProgrammersModel_SystemController.

XMC External Memory Bus Timing
e [condition]
Vppl=0.93t01.27 V, Vpp2 =2.7 V10 3.6 V
External load 15 pF to 40 pF
External Memory Bus Read
TEXCYC
PHI ﬁ_}
(BASIC clock)
k| TEXACC1
EXA[20:1] X
NCSO0, NCS1, K—| TExacc2
NHBNWRH.
NLBEXAO
NRD ﬁgEXACCS TEXRSW ;I(
TEXRDS
TEXRDH
EXD[15:0]

Figure 17. AC Characteristics — External Memory Bus Read Timing
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External Memory Bus Write

PHI

(ARM AHB clock) m
T EXWSSA T EXWSH
EXA[20:1]
NCSO, NCS1 —— 4
NHBNWRH, N ¥
NLBEXAO TEXwsscs T TEXwsH
EXWSW
NWRENWRL XR 7!
TEXwDS TEXWDH
K
EXD[15:0]
Figure 18. AC Characteristics — External Memory Bus Write
Timing
Table 35.
Item Symbol Min Typ Max Unit
CPUclock Cycle Time Texcyc - 1T - ns
Read Data Access Time Texaccl - - 13 ns
Texacc? - - Tacs + 13 ns
Texaccs - - Tacs + Tcos + 12 ns
Read Data Setup Time TeEXRDS 20 - - ns
Read Data Hold Time TEXRDH 0 - - ns
Read Strobe Pulse Width TeEXrRSW Tpgwt +1 Tgyp —12 - - ns
Write Strobe Pulse Width TEXW?AV) (Note Tpgwt + 1 Tgyp=5 - - ns
Write Address Setup Time TEXWSSA Tacs+Tcos + 0.5 Tgyp—10 - - ns
Write Strobe Setup Time Texwsscs Tcos +0.5 Tgyp =5 - - ns
Write Strobe Hold Time TEXWSH Tcoh + 0.5 Tgyp—5 - - ns
Write Data Setup Time Texwps (Note 54) Tcos+ Tpgwt +1 Ty, —10 - - ns
Write Data Hold Time TEXWDH Tcoh + 0.5 Tgp—10 - Tcoh + 0.5 Tgyp ns

54.T: BASIC clock rate (frequency = Farm)

Regarding Tacs, Tcos, Tpgwt, Tcoh, refer to the external
memory controller (XMC) specification Programmers
Model XMC.

Even when Tpgwt (programmable wait register) = 1,
equivalent to Tpgwt = 0.
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SDRAM Interface

® [condition]
Vppl=0.93V1t01.27V,Vpp2=17Vto1l95Vor
27Vio36V
External load 5 to 15 pF

Clock I \
t t
«—"Y plg"y
Input
(to LSI)
Output Address
(from LSI)
tabLy
et L
Output Others
(from LSI)
P
topLy
Figure 19. AC Characteristics — SDRAM Interface
® [applied pin] ¢ Input : SDRDATA[15:0] input

¢ Clock :SDRCLK

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

Table 36.
I/0 Voltage (Vpp2) 27Vto3.6V 1.7Vto 195V
External Load 5 pFto 15 pF
1/O Drivability 4 mA 8 mA
Iltem Symbol Min Max Min Max Unit
Clock frequency folk - 65 - 54 MHz
Input set-up time tisu 8.3 - 9.9 - ns
Input hold-up time tiH -1.9 - 2.7 - ns
Address Delay time taDLY 1.0 21.7 0.7 27.3 ns
Output Delay time tobLy -2.9 3.2 -3.3 4.9 ns

55. Address becomes valid 1 cycle before the timing when CS becomes active. Address is stable while CS is active.
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Memory Stick Interface

e [condition]
Vppl=0.93V1to1l.27V,VppSD1=17V1t01.95V
or2.7Vto 36V
External load 10 pF to 40 pF

Serial Clock Timing

tSCLKc :
tSCLKwh tSCLKwI g
g
__________________________ 'V ___.9%%
sck N 50%
__________________________________________ 10%
tSCLKr
Figure 20. Serial Clock Timing
Table 37.
Item Symbol min max unit
Clock Period tSCLKc 50 - ns
Clock High Level Width tSCLKwh 15 - ns
Clock Low Level Width tSCLKwlI 15 - ns
Clock Rise Time tSCLKr - 10 ns
Clock Fall Time tSCLKf - 10 ns
Parallel Clock Timing
tSCLKc
tSCLKwh I tSCLKwI
________________________________________ 90%
_________________________________________ 50%
__________________________________________ 10%
{SCLKr
Figure 21. Parallel Clock Timing
Table 38.
Item Symbol min max unit
Clock Period tSCLKc 25 - ns
Clock High Level Width tSCLKwh - ns
Clock Low Level Width tSCLKwlI - ns
Clock Rise Time tSCLKr - 10 ns
Clock Fall Time tSCLKf - 10 ns
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Serial Interface

SCLK
tds0 tdh0 |
|
Input DATAQ . \|
(REI= 0) | |
| tds 1 tdh1 |
Input DATA 0 | | AN
(REI = 1) ! | | |
p
s | / N\

DATAOQ —‘—'<

Figure 22. Serial Interface

Table 39.
1/0 Voltage 27Vto36V 1.7Vto1.95V
External Load 10 pF to 40 pF 10 pF to 30 pF
1/0O Drivability 8 mA 10 mA 8 mA
Iltem Symbol Min Max Min Max Min Max Unit
Input setup time tds0 9.0 - 9.3 - 9.3 - ns
(REI=0)
Input hold time tdhO -0.2 - -0.2 - -0.4 - ns
(REI=0)
Input setup time tds1 1.7 - 14 - 14 - ns
(REI=1)
Input hold time tdhl 7.0 - 7.1 - 7.2 - ns
(REI=1)
BS Output delay time thsd 1.7 5.1 1.7 5.2 2.2 5.3 ns
DATA Output delay time tdd 1.7 5.1 1.7 5.2 2.2 5.3 ns

WWW.onsemi.com
75



http://www.onsemi.com/

Parallel Interface

SCLK

Input DATA[3:0]

LC823450

|
T

(REI = 0) | |
tbsdO I
BS
(REO = 0) \
| tddO
Output DATA[3:0]
|
(REO = 0) | .
I( thsd1 )I
BS
(REO =1) | /( \
tdd1
Output DATAJ[3:0]
|
(REO = 1) | l\
Figure 23. Parallel Interface
Table 40.
1/0 Voltage 27Vto36V 1.7Vto1.95V
External Load 10 pF to 40 pF 10 pF to 30 pF
1/0O Drivability 8 mA 10 mA 8 mA
Item Symbol Min Max Min Max Min Max Unit
Input setup time tds0 9.3 - 9.7 - 9.7 - ns
(REI=0)
Input hold time tdh0 -0.1 - -0.4 - -0.4 - ns
(REI=0)
BS Output delay time tbsd0 1.2 16.4 1.2 16.5 1.2 16.6 ns
(REO=0)
DATA Output delay time tddo 1.2 16.4 1.2 16.5 1.2 16.6 ns
(REO=0)
BS Output delay time tbsd1 2.1 4.2 21 4.3 2.6 4.4 ns
(REO=1)
DATA Output delay time tdd1 2.1 4.2 2.1 4.3 2.6 4.4 ns
(REO=1)
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PCM Timing
® [condition]

LC823450

Vppl=0.93V1t01.27 V, Vpp2 = 1.7 V10 1.95 V or

27Vio36V
External load 5 pF to 15 pF

Master mode

tBCKIL tBCKIH
BCK
tDIN tDINH
| >|
= X ' X
| |
| tLRCKO |
D d |
T T
LRCK | |
| tDOUT |
DOUT | | ><
Figure 24. Master Mode
o [Applied pin] + Output : LRCKO, LRCK1, DOUTO0, DOUT1
¢ Clock :BCKO, BCK1 output
¢ Input : DINO, DINZ1 input
Table 41.
I/0 Voltage (Vpp2) 1.7Vt01.95V/27Vt03.6V
External Load 5 pF to 15 pF
I/O Drivability 4 mA 2mA 1mA
Item Symbol Min Max Min Max Min Mix Unit
BCKI Low Period tBCKIL 38 - 38 - 38 - ns
BCKI High Period tBCKIH 38 - 38 - 38 - ns
DIN setup Time tDINS 8 - 8 - 8 - ns
DIN Hold Time tDINH 8 - 8 - 8 - ns
LRCK Delay Time tLRCKO -10 10 -10 10 -10 10 ns
DOUT Delay Time tDOUT -10 10 -10 10 -10 10 ns
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Slave Mode

r

tBCKIL

LC823450

tBCKIH

7

tDINS

tDINH

%

X

tLRCKIS

X

tLRCKIH

X

|
|
|
LRCK |
|

tDOUT | >’< :
X_T X
|
Figure 25. Slave Mode
o [Applied pin] + Output : DOUTO, DOUT1 output
s Clock :BCKO, BCK1 ¢ Input :LRCKO, LRCK1, DINO, DIN1 input
Table 42.
I/0 Voltage (Vpp2) 1.7Vt01.95V/27Vto3.6V
External 5 pF to 15 pF
1/O Drivability 4 mA 2mA 1 mA
Iltem Symbol Min Max Min Max Min Mix Unit
BCKI Low Period tBCKIL 30 - 30 30 - ns
BCKI High Period tBCKIH 30 - 30 30 - ns
DIN Setup Time tDINS 8 - 8 8 - ns
DIN Hold Time tDINH 8 - 8 8 - ns
LRCK Setup Time tLRCKIS 8 - 8 8 - ns
LRCK Hold Time tLRCKIH 8 - 8 8 - ns
I/O VOLTAGE(Vpp2) =1.7VTO 1.95V
| DOUT Delay Time | woutr | -10 [ 122 [ -10 | 146 | -10 | 197 ns
I/O VOLTAGE(Vpp2) =2.7VTO 3.6 V
| DOUT Delay Time | wour | -10 | 10 | -10 | m2 [ -10 | 147 ns
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SD Card Interface Timing

® [condition]
Vppl =0.93Vto 1.27 V, VppSDO, VppSD1,
VppSD2=1.7Vt01.95Vor2.7Vto 3.6V
External load 10 to 40 pF

Normal(Default) Mode

twi twH

Clock
(from LSI)

|<_>|tTHL r_>| tTLH
| | tisu tH |

-

Input i\ |
(to LSI) <| ! i/ |
Out put |

(from LSI) | |

tODLY (max tODLY(m’n)F’
Figure 26. Normal (Default) Mode
o [Applied pin] ¢ Input :SDCMDO, SDCMD1, SDCMD?2,
s Clock :SDCLKO, SDCLK1, SDCLK?2 SDATO[3:0], SDAT1[3:0], SDAT2[3:0] input

+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

Table 43.
I/0 Voltage (VppSDO, VppSD1, VppSD2) 27Vto3.6V
External Load 10 pF to 40 pF
1/O Drivability 8 mA
Item Symbol Min Max Unit
Clock Frequency fpp 0 25 MHz
Clock Low Time twi 10 - ns
Clock High Time twH 10 - ns
Clock Rise Time tTLH - 10 ns
Clock Fall Time tTHL - 10 ns
Input Set-up Time tisu 5.9 - ns
(from SD to LSI)
Input Hold-up Time tiH 0 - ns
(from SD to LSI)
Output Delay Time During tobLy 5.1 27.8 ns
Data Transfer Mode
(from LSl to SD)
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High—Speed Mode

|A tPP L|
| | twi | twH |
Clock |
(from LSI) | |
|<_>|tTHL r_>| tTLH | |
|t|su tiH |
|y |
Input N
(to LSI) <| ! i/ |
| |
Out put |
(from LSI) | |
r—» F» tODLY (min)
ODLY (max)
Figure 27. High—-Speed Mode
o [Applied pin] ¢ Input :SDCMDO, SDCMD1, SDCMD?2,
+ Clock :SDCLKO, SDCLK1, SDCLK2 SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] input

+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

Table 44.
I/0 Voltage (VppSDO, VppSD1, VppSD2) 27Vto3.6V
External Load 10 pF to 40 pF
I/O Drivability 8 mA
Item Symbol Min Max Unit
Clock Frequency fep 0 45 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 LSI)
Input Hold-up Time tiH 21 - ns
(from SD to LSI)
Output Delay Time tobLy 21 15.9 ns
(from LSl to SD)
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SDR25 Made
| | |
Clock |
(from LSI) | |
|<_>|tTHL r_>| tTLH | |
|t|su tiH |
| e |
Input N
(to LSI) <| ! i/ |
| |
Out put | ——
(from LSI) | |
tODLY (max tODLY(m'n)F’
Figure 28. SDR25 Mode
o [Applied pin] ¢ Input :SDCMDO, SDCMD1, SDCMD?2,
+ Clock :SDCLKO, SDCLK1, SDCLK2 SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] input

+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

Table 45.
1/0 Voltage (VppSDO, VppSD1, VppSD2) 1.7Vtol195V
External Load 10 pF to 30 pF 10 pF to 23 pF
1/O Drivability 10 mA 8 mA 6 mA
Item Symbol Min Max Min Max Min Mix Unit
Clock Frequency fpp 0 47 0 47 0 44 MHz
Clock Rise Time tTLH - 2.9 - 2.9 - 2.9 ns
Clock Fall Time tTHL - 2.9 - 2.9 - 2.9 ns
Input Set-up Time tisu 6.7 - 6.9 - 8.2 - ns
(from SD to LSI)
Input Hold-up Time tiH 0.9 - 0.9 - 0.4 - ns
(from SD to LSI)
Output Delay Time tobLy 0.9 114 0.9 12.6 0.9 16.2 ns
(from LSl to SD)
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SDR50 Made
|A tPP L|
| | |
Clock |
(from LSI) | |
|<_>|tTHL r_>| tTLH | |
|t|su tiH |
| e |
Input N
(to LSI) <| ! i/ |
| | ||
Out put
(frli)rguLSI) | N |
tODLY(maxl tODLY(m'n)m
Figure 29. SDR50 Mode
o [Applied pin] ¢ Input :SDCMDO, SDCMD1, SDCMD2,
+ Clock :SDCLKO, SDCLK1, SDCLK2 SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] input

+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

Table 46.
1/0 Voltage (VppSDO, VppSD1, VppSD2) 1.7Vtol195V
External Load 10 pF to 30 pF 10 pF to 23 pF
1/O Drivability 10 mA 8 mA 6 mA
Item Symbol Min Max Min Max Min Mix Unit
Clock Frequency fpp 0 68 0 63 0 52 MHz
Clock Rise time trLH - 2.9 - 2.9 - 29 ns
Clock Fall Time tTHL - 2.9 - 2.9 - 2.9 ns
Input Set-up Time tisu 6.6 - 6.7 - 8.1 - ns
(from SD to LSI)
Input Hold-up Time tiH 0.9 - 0.9 - 0.4 - ns
(from SD to LSI)
Output Delay Time tobLy 0.9 11.2 0.9 12.4 0.9 16.1 ns
(from LSl to SD)
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DDR50 Mode
| | |<.>|tT|_H |
Clock
(from LSI) | |
s | ] |
| tisu | tiH | | tisu_ ti
Input < | I i ! I\
(to LSI) i ;><; I V
|tOI1Y(rrin) tODLY (min)
Out put l l T |
(from LSI) | |><4| | N
l—> l—»
tODLY(max) tODLY(max)
Figure 30. DDR50 Mode
e [Applied pin] ¢ Input :SDCMDO, SDCMD1, SDCMI?Z,
s Clock :SDCLKO, SDCLK1, SDCLK2 SDATO0[3:0], SDAT1[3:0], SDATZ2[3:0] input
+ Output : SDCMDO, SDCMD1, SDCMD?2, + Input :SDCMDO, SDCMD1, SDCMD2,
SDATO[3:0], SDAT1[3:0], SDAT2[3:0] output SDATO[3:0], SDAT1[3:0], SDAT2[3:0] input
Table 47.
I/0 Voltage (VppSDO, VppSD1, VppSD2) 1.7Vto1.95V
External Load 10 pF to 30 pF 10 pF to 23 pF
1/O Drivability 10 mA 8 mA 6 mA
Item Symbol Min Max Min Max Min Mix Unit
Clock Frequency fpp 0 31 0 29 0 25 MHz
Clock Rise Time tTLH - 2.9 - 2.9 - 2.9 ns
Clock Fall Time tTHL - 2.9 - 2.9 - 2.9 ns
Input Set-up Time tisu 7.1 - 7.4 - 9.1 - ns
(from SD to LSI)
Input Hold-up Time tiH 14 - 14 - 11 - ns
(from SD to LSI)
Output Delay Time tobLy 0.9 11.8 0.9 13.2 0.9 16.6 ns
(from LSI to SD)
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eMMC Interface Timing

e [condition]
Vppl=0.93Vto 1.27 V, VppSDO, VppSD1,
VppSD2=1.7V1t01.95Vor2.7Vto 3.6 V
External load 10 to 40pF

Normal(Default) Mode

Clock
(from LSI)

|<_>|tTHL r_>| tTLH
| | tisu tiH |

|

Input i\
(to LSI) <| ! i/
Out put ! ] |
(from LSI) | \J |/
tOIIl_Y(maxl tOIZLY(m'n)m
Figure 31. Normal (Default) Mode
o [Applied pin] ¢ Input :SDCMDO, SDCMD1, SDCMD?2,

¢ Clock :SDCLKO, SDCLK1, SDCLK2
+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] input

Table 48.
1/0 Voltage
(VppSDO, VppSD1, VppSD2) 27Vto3.6V 1.7Vto195V
External Load 10 pF to 40 pF 10 pF to 30 pF 10 pF to 23 pF
1/O Drivability 8 mA 10 mA 8 mA 6 mA
Item Symbol Min Max Min Max Min Max Min Max Unit
Clock Frequency fpp 0 26 0 26 0 26 0 26 MHz
Clock Low Time twi 10 - 10 - 10 - 10 - ns
Clock High Time twH 10 - 10 - 10 - 10 - ns
Clock Rise Time trLH - 3 - 3 - 3 - 3 ns
Clock Fall Time tTHL - 3 - 3 - 3 - 3 ns
Input Set-up Time tisu 6.9 - 8.3 - 8.7 - 10.3 - ns
(from SD to LSI)
Input Hold-up Time tiy 0.7 - 0 - 0 - 0 - ns
(from SD to LSI)
Output Delay Time topLy 3.1 20.1 3.1 20.1 3.1 20.9 3.1 23.2 ns
(from LSI to SD)
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High—Speed SDR Mode

Out put

| Ll
| | twi | twH |
Clock | |
(from LSI) | |
t t
|<_>| THL r_>| TLH | |
tisu |
ey |
Input < N
(to LSI) i/ |
|
|

|
| | |
| D

(from LSI) N
tOD_Y(max] tOIlY(m'n)m
Figure 32. High—-Speed SDR Mode
o [Applied pin] + Input :SDCMDO, SDCMD1, SDCMD2,
+ Clock :SDCLKO, SDCLK1, SDCLK2 SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] input

+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

Table 49.
1/0 Voltage
(VpbpSDO, VppSD1, VppSD2) 27Vto36V 1.7Vto1.95V
External Load 10 pF to 40 pF 10 pF to 30 pF 10 pF to 23 pF
1/O Drivability 8 mA 10 mA 8 mA 6 mA
Item Symbol Min Max Min Max Min Max Min Max Unit
Clock Frequency fpp 0 43 0 43 0 43 0 37 MHz
Clock Low Time twi 7 - 7 - 7 - 7 ns
Clock High Time twH 7 - 7 - 7 - 7 - ns
Clock Rise Time tTLH - 3 - 3 - 3 - 3 ns
Clock Fall Time tTHL - 3 - 3 - 3 - 3 ns
Input Set-up Time tisu 55 - 6.2 - 6.7 - 8.6 - ns
(from SD to LSI)
Input Hold—up Time tiy 2.1 - 12 - 11 - 0 - ns
(from SD to LSI)
Output Delay Time topLy 3.1 19.7 3.1 19.9 3.1 20.2 3.1 23.0 ns
(from LSl to SD)
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High—Speed DDR Mode

-+

tOIZLY§n'<n!)

PR |
< »|
| | | tTLH |
Clock
(from LSI) | |
s
| tisu | tm | | tisu_ tH
Input I i i !
(to LSI) i | i I
Itou|_\((mn)
Out put I '
(from LSI) | |

le—>» l—!

tODLY(max)

toDLY(max)

Figure 33. High—-Speed DDR Mode

e [Applied pin]
¢ Clock :SDCLKO, SDCLK1, SDCLK2
+ Output : SDCMDO, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] output

+ Input

: SDCMDO0, SDCMD1, SDCMD2,
SDATO0[3:0], SDAT1[3:0], SDAT2[3:0] input

Table 50.
1/0 Voltage
(VpbpSDO, VppSD1, VppSD2) 27Vto36V 1.7Vto195V
External Load 10 pF to 40 pF 10 pF to 30 pF 10 pF to 23 pF
1/O Drivability 8 mA 10 mA 8 mA 6 mA
Item Symbol Min Max Min Max Min Max Min Max Unit
Clock Frequency fpp 0 24 0 24 0 23 0 20 MHz
Clock rise time tTLH - - - - ns
Clock fall time tTHL - - - - ns
INPUT CMD
Input set-up time tisu 7.0 - 7.4 - 7.7 - 10.2 - ns
(from SD to LSI)
Input hold-up time tiH 0.7 - 0.6 - 0.8 - 0 - ns
(from SD to LSI)
OUTPUT CMD
Output Delay time topLy 3.1 20.5 3.1 20.5 3.1 21.1 3.1 24.1 ns
(from LSI to SD)
INPUT DAT
Input set-up time tisu 7.1 - 7.4 - 7.7 - 10.7 - ns
(from SD to LSI)
Input hold-up time tiH 1.3 - 14 - 14 - 0 - ns
(from SD to LSI)
OUTPUT DAT
Output Delay time topLy 2.6 17.8 2.6 17.6 2.6 18.5 2.6 22.2 ns
(from LSl to SD)
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Digital Mic Timing

e [condition]
Vppl=0.93Vto1.27V, Vpp2, VppQSPI=1.7 V to
195Vor2.7Vto3.6V
External load 15 pF to 40 pF

|< tCY >|

tSU tHLD tSU tHLD

| | | |

Figure 34. Digital Mic Timing

® [applied pin] ¢ Input : DMDINO, DMDIN1
+ Clock :DMCKOO0, DMCKO1
Table 51.
Item Symbol Min Typ Max Unit
Period of clock cycle (Note tCY - 3.25 MHz
56)
Clock duty 60: 40 40:60
Data setup time tSU 40 - ns
Data hold time tHLD 0 - ns

56. Internal clock and register setting.

UART Timing

e [condition]
Vppl=0.93V1t01.27V, VppSD2=1.7V t0 1.95V or
27Vto3.6V

CTS Timing

External load 10 pF to 30 Pf (VppSD2 =1.7 Vt0 1.95
V), 10 pF to 40 pF (VppSD2 =27V t0 3.6 V)

Endod the last Stop Bit

Tdlycts Tsetupctls

e T
TXD1 | }\Sg?t“/ DOX D1 X sz D3X D4X D5X D6X D7 X Q{t'tzsgfgl J%Jti(t)ﬁ11

5} 06 {_o7 XF’S{JWF&? |

Figure 35. CTS Timing
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® [applied pin] ¢ Output : TXD1
¢ Input :CTS1
Table 52.
Item Condition Symbol min max unit
Delay Time Completing preparation to trans- Tdlycts - 6T+20 ns
mit the current TXD data by set-
ting 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)

57.T: UART functional clock rate

58.In 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
1.5 Bit |
start art stop i stoj
RXD1 \ it /DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 pbi[y e ooy |
start I H
\ bit/DOXDlXDZXDSXD4XD5XD6XD7XpriItty; Séﬁ”!
Tdlyrts
RTS1 |
| |
RTS timing
Figure 36. RTS Timing
e [applied pin] ¢ Output :RTS1
¢ Input :RXD1
Table 53.
Item Condition Symbol min max unit
Delay Time Receiving the current RXD data with 15 data Tdlyrts - 4T+20 ns

existing in Reception FIFO or Receiving the cur-
rent RXD data without using Reception FIFO

From 1.5 Bit before end of the last StopBit

59.T: UART functional clock rate
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APPLICATION

XTAL

For Oscillation

LC823450

O
XIN R1 XOouT
R2
—— ]
o c2
Figure 37. For
Oscillation
Table 54.
Value
XT1 XTRTC
XIN1/XOUT1 XIN32K/XOUT32K
Symbol 20 MHz 48 MHz 32.768 KHz
R1 1 MQ 1 MQ 10 MQ
R2 0Q 0Q 0Q
C1l 3 pF 3 pF 10 pF
Cc2 3 pF 3 pF 10 pF

60. Optimize the circuit constant for each product when you use this oscillation cell and ask to the manufacturer of the crystal oscillator to
investigate (matching investigation) because the best circuit constant changes depending on the specification of the crystal oscillator used

and the ambient surrounding (parasitic capacitance etc. of an external substrate).
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.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 LS| and the crystal oscillator.
— 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.

WWW.onsemi.com
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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

\J

Left open

Input H

Figure 38. For Input from External Clock Source (XT1)

o Input the signal of full amplitude to XIN (external
clock input)

Table 55. (FOR YOUR REFERENCE)

Item Symbol Min Max Unit
H Level Input Voltage Viy VppXT1x 0.7 VppXT1+0.3 \%
(Note 63)
L Level Input Voltage ViL -0.3 VppXT1x0.3 \%
(Note 63)
Hysteresis (Note 63) Vuys VppXT1x0.1 VppXT1 x 0.4 \Y
63.No VIH/VIL available to input cell of xtal oscillator.
The schmitt input of xtal oscillator is compliant with e The xtal oscillator is supposed to be used with quartz
(JEDEC Standard JESD8-12A.01 [Normal Range]). resonator or ceramic resonator, we have no plan to
o There is a possibility of influencing the signal quality evaluate this LSI in case of external input to xtal

when there is a long wire pattern on a circuit board of oscillator.
XOUT (The terminal opens). Therefore, recommend to
cut the wire pattern on a circuit board or no wire pattern
on it.

XTAL not Used

XIN XOouT

S

Left open

Input H

Do as follows when not use the oscillation cell.

64. Supply the voltage of recommended operating range of VppXT1/VgsXT1 (XIN1/XOUT1) even though XT1 is not used.
65. Supply the voltage of recommended operating range of VppRTC/VggRTC (XIN32K/XOUT32K), or recommended operating

range of Vdd1 even though XTRTC is not used.

Figure 39. XTAL not Used
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PLL1 (System) board, and keep low noise by apart from other power supply
The figure below shows the PLL1 circuit. Place the lines.
decoupling capacitor in the terminal neighborhood on the

AVssPLL1  AVppPLL1 VCNT1
L_I [ []
— c4
+
) .
1
c3 Rz |
1
R1
| |
1 g
c2_1 Cc1
AVppPLL1 —_ —|—
1
&
/7T7 AVggPLL1

Figure 40. PLL1 (System)

Table 56. PLL1 (SYSTEM)

Symbol Valuel (Note 67) Value2 (Note 68) Serial Number or Accuracy

R1 100 Q 100 Q +5%

R2 *M Q *M Q +5%

C1 4.7 uF 0.1 uF capacitor :+10%

c2 0.047 uF 0.001 pF temperature:£15%
(-20°C to +65°C)

c3 0.1uF 0.1uF

Cc4 33 uF 33 uF 16CV33BS

66.C4: refers to the part of mounting on the catalog of our company (CV-B S Series).
67.appropriate value for Fref > 32.768 kHz.
68. appropriate value for Fref > 1 Mhz.
69.Use R2 basically by unmounting.
The characteristic of PLL might be improved by mounting R2. Prepare the wire pattern.
70.The values of parts are for reference. There is a possibility that the adjustment is needed according to the situation of the set.
71.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) board, and keep low noise by apart from other power supply

The figure below shows the PLL2 circuit. Place the lines.
decoupling capacitor in the terminal neighborhood on the
AVssPLL2  AVppPLL2 VCNT2
|__| [
— c4
+
) .
C3 R2 :
! R1
| |
+— S |
c2 _1 c1
AVppPLL2 a
1
AVggPLL2

Figure 41. PLL2 (Audio)

Table 57. PLL2 (AUDIO)

Symbol Valuel (Note 73) Value2 (Note 74) Serial Number or Accuracy
R1 120 Q 560 Q +5%
R2 *M Q *M Q +5%
C1 4.7 uF 0.33 uF Capacitor : £10%
c2 0.047 uF 0.015 pF Temperature : £15%
c3 0.1pF 0.1pF (-20°C 10 +65°C)
C4 33 uF 33 uF 16CV33BS

72.C4 : refers to the part of mounting on the catalog of our company (CV-B S Series).
73.appropriate value for Fre > 6.4 kHz
74.appropriate value for Fref > 38.4 kHz
75.Use R2 basically by unmounting.
The characteristic of PLL might be improved by mounting R2. Prepare the wire pattern.
76.The values of parts are for reference. There is a possibility that the adjustment is needed according to the situation of the set.
77.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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PLL3 (Audio) board, and keep low noise by apart from other power supply
The figure below shows the PLL3 circuit. Place the lines.
decoupling capacitor in the terminal neighborhood on the

AVgsPLL2  AVppPLL2 VCNT2
l__l [] []
— ca
+
. -
c3 R2 :
' R1
— i :
c2_| Cc1
AVppPLL2 - —|—
&
AVggPLL2
Figure 42. PLL3 (Audio)
Table 58. PLL3 (AUDIO)
Symbol Value Serial Number or Accuracy
R1 120 Q +5%
R2 *M Q +5%
C1 4.7 uF Capacitor : £10%
c2 0.047 uF Temperature : £15%
c3 01uF (-20°C to +65°C)
C4 33 uF 16CV33BS

78.C4 : refers to the part of mounting on the catalog of our company (CV-B S Series).
79.Use R2 basically by unmounting.
The characteristic of PLL might be improved by mounting R2.
Place the wire pattern.
80.The values of parts are for reference. There is a possibility that the adjustment is needed according to the situation of the set.
81.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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10Bit AD Converter

This LSI
ADC Analog Power Supply

1 AVppADC

1

2= (Note 82) {1 VRH (Note 84)
»[ | AN5-0
L] VR (Note 83, 3)
(Note 83)

] VRL (Note 84)

| AVgsADC

[1

ADC Analog Ground

82.1t is important to get the correct ADC conversion result that the wiring resistance is accurate. Pay attention to keeping low noise.
It is recommended that the ceramic capacitor of the high frequency type to be used as a decoupling capacitor between AVppADC and
AVssADC.
Place the capacitor close to the terminal of LSI as much as possible so that the wiring length may be short as much as possible.
83.When the terminal VR is prepared (Package Code = “RA”, etc), the ADC conversion speed (operation clock frequency) is different
depending on the value of the capacitor used. Confirm specs of ADC.
84.VRH and AVddADC, VRL and AVssADC are connected in the package (Package Code = “TA", “XA”, “XB”, “XC”, “XD”, etc). VR terminal
is open in the package.

Figure 43. 10Bit AD Converter
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USB2.0 PHY
Refer to the LC823450-USB20PCB design guideline.
USB Device
Power IC
Power Supply to system <«—
Power
(USB3.3V) This LSI
——
¢—1{1 AVppUSBPHY2
¢—1{1 AVgSUSBPHY Voltage Driver
7’/7' GPIOX [¥ Detect attach and detach
A
Interrupt <—‘
Common Mode
Choke Coil
USBDM i _—
Power
(USB 1.2 V) UseBDP LK
——
¢ AVppUSBPHY1
] DVppUSBPHY1 L USBRXT12
DE 100 kQ
¢—11 AVgUSBPHY 12 kQ or more §
7/7 (1% tolerance)
Indicate USB Device

/17

85.DVppUSBPHY1 Port not Available for some Products

Figure 44. USB Device
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6_-_-_-

500 mA Max

USB Host
Required for USB Host System
Power IC Over Current Detect IC
Power
(UsB3.3V) This LSI
——
1] AVppUSBPHY2 Power ON/OFF
J— Control
—11 AVgsUSBPHY GPIox T Voltage Driver
7'/7' GPIOXX [k Over Current Detect
Interrupt <—1
Common Mode
Choke Caoil
USBDM ﬁ _
Power -
(USB 1.2 V) usebp LK
——
< AVppUSBPHY1
¢ DVppUSBPHY1 L USBRXT12
¢—11 AVgUSBPHY 12 kQ
77 (1% tolerance) Indicate USB Host

VBUS

GND

/17

86.DVppUSBPHY1 Port not Available for some Products

Figure 45. USB Host
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Class-D AMP
Power L 4 I .
— 220 uF or
0.1uF more
This LSI 7777 7777
Rd L
0~-10Q 220 uH 220 uF Headphone L—-ch
16 Q
c 0/ 10 kQ Ipp(Irms)
0.22 uF Mut e
Nch Power
FET
Rd L
0~10Q 220uH 220 uF Headphone R-ch

AVssDAMPR

/777

0.22 uF

16 Q

10 kO Ipp(Irms)

:
:

7777

87.Add the bypass condenser (0.1 puF) between AVppDAMPL and AVgsDAMPL, AVppDAMPR and AVgsDAMPR as

close as possible to terminals

88.Add the large electrolyte capacitor (220 uF or more recommended) to AVppDAMPL, AVppDAMPR terminal to reject
the noise and reduce the pumping phenomenon of Class-D AMP.

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

90.Add the bypass condenser (0.1 uF) between AVppDAMPL and AVgsDAMPL, AVppDAMPR and AVgsDAMPR as

close as possible to terminals

91.Add the large electrolyte capacitor (220 uF or more recommended) to AVppDAMPL, AVppDAMPR terminal to reject
the noise and reduce the pumping phenomenon of Class-D AMP.

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

Figure 46. Class-D AMP

Output power calculation
[ condition ]

e The DC resistance element of the coil, capacitor is
small

o Maximum output amplitude = 90% (Theoretical Value
of Delta—sigma Circuit) to power supply of PWM

® Class—D AMP power supply (AvppDAMPL,
AVppDAMPR) =1.2V

® Class—D AMP Turning on resistance of internal
transistor(Ron) =2 Q

e Headphone load resistance(RL) = 15 Q

® Series resistance(Rd) =0 Q

Assume the current that flows to the headphone to be Ipp:
Ipp =(1200/2) x 0.9/ (15 + 2) =31.7 (mA)
Irms = Ipp / SQRT(2) = 22.4 (mA)

Prms = Irms ~ 2 x 15 = 7.53 (mW)

Power Supply

Class-D AMP power supply to (AVppDAMPL,
AVppDAMPR) 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
recommended operating range when the pumping
phenomenon occurs.

Class—D AMP output is PWM. The power supply noise
affects the output of Class—D AMP.

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.
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Digital Mic
Digital
> O Mic
R-ch
Config
This LSI e
DMCKOO0 q Digital
(DMCKO1) [J > O Mic
L-ch
Config
DMDINO [ |
[]
(DMDIN1)
Figure 47. Digital Mic
12C
Power
This LSI
2kQ
; 2 kQ ; (Appropriate resistor value depends on the communication speed. Refer to the
I2C specification for the calculation for the calculation of resistor value)
12C-Device

SCLO [-ll ® sScL

(scLy T

SDA0 [ ] ® SDA

(SDA1)

12C-Device
SCL
SDA
Figure 48. 12C
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S-Flash I/F

This LSI
VppQSPI

Power

GPIO03(QSCS)

LC823450

SCK1

SDI1(QI00)

Serial flash memory Evgvﬂ
Cs
SCLK
SI(SI00)
WP(SI02) 7_77

SPW1(QIO2)

HOLD(SIO3)  SO(SIO1)

SHOLD1(QIO3)

SDO1(QIO1)

Vss

RTC (General RTC)

This LSI
VppRTC

VDET

BACKUPB

RTCINT

VgsRTC

93.QSCS is pull up internally after hard reset (the state of figure).

Pull up can be off by register setting.
94. Signals name in parenthesis is name during 4bit mode.

Figure 49. S-Flash I/F

VppRTC
Volt age det ect or
Det ect drop
of VppRTC Vppl
Volt age det ect or
Vpp2
Lk Det ect drop of
power Vppl and Vpp2
C Timer event out put

Usage) Release sleep and power on

Figure 50. RTC (General RTC)
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RTC (KeyInt RTC)

This LSI

VppRTC

VDET

BACKUPB [

KEYINT[2:0] [

RTCINT(PWRON ) [

LC823450

Vppl

Vpp2

VppRTC
Voltage detector
Detect drop
of VppRTC
Voltage detector
k Detect drop of
Vppl and Vpp2
¥ Wakeup
event input
power

Regulator

Connet to enable of

95.LPDSP32 reset is available by reset command
using debugger through JTAG. The connection of
reset signal between JTAG and LSl is not
mandatory.

96. Internal pull down resistor can be used if the pull
down resistors are enabled before the reset re-
lease of LPDSP32.

97.JTAG signals should be pull up or down for avoid-
ing being left open if JTAG function is not used

VssRTC
Figure 51. RTC (KeyInt RTC)
JTAG
This LSI
JTAG
Connector
TCK
T™MS ; ; ; ;
4[ TMS

TDI

TDI

TDO

TDO[

L

Figure 52. JTAG
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98.Regarding JTAG signal connection, refer to the
reference circuit from ICE tool vendor also.
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SWD
This LSI
SWD
Connect or
SVDCLK
— 1 SWDCK
SWDIO =
— T SWDIO
SWO

— [ Je— »fs00

NRES [ nSRST

NRESET
(Open Drain
C R, C Value should be determined based on the
% NRES input timing requirement
99. Pull up and pull down can be implemented by usgin internal registor.
100. Regarding SWD conneter signal, refer to the document about ICE tool
Figure 53. SWD
BMODE[1:0]
POWER Power or Ground
This LSI 1KO

or

Vo2 [ 470 kQ

BMODEO [}—— |

BMODEL [}—
1kQ
VSS I: ; or
470 kQ

7_ Power or Ground

101. Don't put capacitance on BMODE pin Don't use long pattern on
board. Otherwise these factors cause wrong BMODE level decision.

Figure 54. BMODE[1:0]
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APPLICATI

Digital 10

Analog Input

use

ON DIAGRAM

VAdSD1 VAdQSPl  VddXT
Veld8D0_Vdd8D2  AVddADC

TTITITL
il mmn

(M8 TCLKAVBCK1/GPIODUEXTINTOD
L18 1 61 KBO/LRCK1/GPIOO1/EXTINTO1
K| NHBNWRHIGRIOS1/EXTINT31TXD0

Nt} \cs1/6PI010/EXTINT1 0RXDD
W10 \csoiaPIOsa/EXTINTOE
N19 NRD/GPIOI ZIEXTINT17

NWRENWRL/GPIC3O/EXTINT30

N8 EXDOIGRIO4S/EXTINT A6

SCK1/GPICOD/EXTINTOD

T

SDO1(GIOTVGPIOOF/EXTINTOF

K& S DI1(QIOONGPIOOE/EXTINTOE

SWP1(QHO2VGPIOTI/EXTINT11

7| SHOLDA(QIO3YGRIO 2/EXTINTA2

TXD2ITIOCA10/GPIOOB/EXTINTOB

RXD2TIOCA11/GPIOOCIEXTINTOC

N8 10y DCD1ISWOIGRIC20/EXTINT20

TDO/SDWP/INS/GPIO24/EXTINT21

L8 spcMD1/BS/GRIO2UEXTINT23

K| S DAT10/DATANGPIO24/EXTINT24

SDAT11/DATA1/GPIO2S/EXTINT2S

('8 SDAT12/DATA2IGPIO2E/EXTINT26

b1l

NRES
D12

LTINIXI/LZTOIHOEVIVA/ELLYOS

TINLXIRZOIdOMTOS/INTOAS

=
= gg,
En
:n

o8,
En
En
—En
5|
2
H
=]
[y
~E

0Z1VAS/POLNILXIV0OID/LOXL

LC823450

1
Avd

LC823450 WLCSP154

LLX3/8 LOIdDAOVXIEIN
| IX2L¥OMSD/LaX3
1X/2001d9/0128
LIX3/800Id0/0VAS
1X2/41014©/0008
| LX3/QOIdOIONIS

ID00INTVLIX

0OXLATLVAS/LSINIIXLSOIdOI 8L
Z2000S/6ZINIIXAEZOIdONMIL
OIHA/Z2X 100 S/60.INILXI/6001dD/00VIO0IL

ODRIRTLVAS/I9INILX/S20IdO/ISLOD
ZAMOS/BZ INIIXIBZOIMD/SNL

+ZLVOS/S0INILXI/S001dD/ L OXY

Z0sol
9LIN
ZPINI
Z0INI

ZAHJESNPPAY [~

80.NI
dLINI
QLIN|

LOMONA/ES INILX/8SOIdONMTOOMS

JLINLIX3AL0IdO/0Ias

AVddPLL2 AVddPLL1

EXTINT2C/GPIO2C/SDA1
EXTINT2B/GPIO2B/SCL1
EXTINT2F/GPIO2F
EXTINT2E/GP102E

EXTINT
DOUTO/GPIO1G/EXTINT1C/DMCKO0
DINO/GPIO1B/EXTINT1B/DMDINO
LRCKO/GPIO1A/EXTINT1A/DMDINT
XTALINFO1IGPIOS03
BCKO/GPIO1S/EXTINT18/DMCKO1
MCLKO/MCLK1/GPIO1S/EXTINT18
LRCK1/GPIO14/EXTINT14/
BCK1/GPIO1EXTINT13
DOUT1/GPIO16/EXTINT15|

[ Jo—
| K10|
[L12
]
|H8
[Et0

Dightal 110

VddRTC

12, |
LGJTIGPLOUT‘iL A
AVssDAWPL

AVAdDAMPR

LIX3/VOIdDAaX3
11X3/8¥0IdO/SaX3
L1X3/0v0IdD/2aX3
LIX3/av0IdD/LaX3

LLX2/8¥0|dOZaX3
IX3/8¥01dO/EaXa

INIGNQ/GSLNLLX/6301dD/0IOMS

8¥INI
6¥INI

VEIN
2! avini

W4 K3 1.2 3 18 KT J9 HE J2 G F§ E4 A1 B2 cdl BY A3l Fg c4' E8l AJA10B1

»|

DelA11
J

Figure 55. Application Diagram
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INTERNAL POWER DOMAIN CONTROL

This LSI has eight 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 eight region ISOLATED A to I
ISOLATED F doesn’t exist) described in Figure 37. Power
ON / OFF for each power domain is controlled by the
appropriate bit of System Controller of power control

register (LSISTBY). However, to control the power control
register (LSISTBY), also control ISOLATION control
register (ISOCNT) as necessary. Please refer to the
ProgrammersModel_SystemController for details.

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

Table 59.

Name Content LSISTBY ISOCNT
ISOLATED-A Audio Block Bit0O STBYA Bit0 ISOCNTA
ISOLATED-B Internal SRAM(seg 3/4/5) Bit0O STBYB Bit0 ISOCNTB
ISOLATED-C Internal SRAM(seg 6/7/8) Bit0O STBYC Bit0 ISOCNTC
ISOLATED-D Internal SRAM(seg 9) Bit0O STBYD Bit0 ISOCNTD

220KB LPDSP32 ROM
ISOLATED-E USB 2.0 Holt Controller Bit0O STBYE Bit0 ISOCNTE
SRAM for USB
ISOLATED-G Cache for S—Flash I/F Bit0O STBYG Bit0 ISOCNTG
ISOLATED-H SD Card I/F Bit0 STBYH Bit0 ISOCNTH
Memory Stick I/F
ISOLATED-I Internal ROM 256KB Bit0 STBYI Bit0 ISOCNTI

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 on Vdd*(Internal) — Vdd*(10) — Vsig(Signal)

® Power off Vsig(Signal) — Vdd*(10) — Vdd*(Internal)

Power on of Vdd*(10) 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 (Simultaneous
power on/off is acceptable).
® Power on 1 — 2 — Vsig(signal)

® Power off Vsig(signal) -2 —> 1

NOTE: The sequence of 1(Internal) — 2(10) causes LSI
hard reset and prevent from making 10 glitch
3(RTC) has dedicated power supply and
sequence which is described on the following
section.

Power Supply Group

1. Internal core, analog power supply (1V power
supply)
Vdd1, VddXT1, AvVddPLL1, AVddPLL2,
AVddUSBPHY1, DVddUSBPHY1

2. External 10 power supply (3V power supply)
Vdd2, VddSDO, VddSD1, VddSD2, VddQSPI
AVddUSBPHY2, AVddADC, AVddPLL3
AVddDAMPL, AVddDAMPR

3. RTC power supply
VddRTC

(Dedicated power supply and sequence is dedicated
power on/off 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.
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General RTC Mode (RTCMODE = 1)

When only RTC operates, it is necessary to detect the drop
of the voltage of Vddl and Vdd2 power supply, and set
BACKUPB to Low which isolates VAddRTC Domain from
Vdd1 Domain.

Vpp2

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

Vpp2
_2'7 M L | 1 & 2 is a reset condition of the
Min O ns #» | internal logic circuit.
| Please refer to a chapter of Power
. |’_’ sunnly seauence during the
X period when vou should meet
, | These 2 conditions.
NRES
Vppl
0.93 V-
1
1
Min0ns ; ! e Min 0 ns
1
: - Lo
1 1
BACKUPB \ ! '
02XVppRTC - ¥ - - - - - =1- = - - - - -/~
X T
1
1
!
VDET !
02XVppRTC - - -\ -1- -/ - - -
1
!
0.7 xVppRTC - - - < - -
XIN32K PP
0.2xVppRTC - - - -t~ - -
1
1
102. Internal control logic for isolation.
Figure 56.
ALL OUTPUT
oUTPU ALL INPUT
VppRTC Domain Vppl Domain
ALL INPUT
ALL OUTPUT
BACKUPB

103. Vppl can be shut down while BACKUPB = Low

Figure 57.

WWW.onsemi.com

104


http://www.onsemi.com/

LC823450

KeyInt RTC Mode (RTCMODE = 0) BACKUPB is also available for activation of power off by
By the master command from Cortex—M3, internal external source.

sequencer of RTC controls BACKUPB signal for isolation it is necessary to detect the drop of the voltage of VppRTC

and power off. KEYINT input or internal RTCINT signal power supply, and set VDET to Low. (The RTC operation

can generate power on sequence. Power off sequence using stops).
SO S1 S2 S3 O
VDET INIT B
—B it for PWRON Vit for
Xtal NOP (RTCINT - HiZ, VDDl
oscillat ion Power ON
1) .
Vit for

Sequencer runs on XIN32K
KEYINT or and makes st at e t ransit ion ISOLATOR off

Int ernal RTCINT

if
S7 S6 RTCMASTER S5
PWROFF ISOLATOR | Rel Cort ex-M3 Core0 reset
(RTCINT = L) on Wait for RTC mast er command

«~ [ JUUL/ZIULZTH U U L/TL

STATE (Internal) SO | S1|S2|S3 / S4| S5 / S5|S6 | S7| S8 / S1

VDET

:

RTCINT
(PWRON)

1

1

1

!
ISOLATOR control .
(Internal 1: off 0: on) :
1

1

1

1

1

32 kH clk to
Vppl Power Area
(Internal)

1
UL/l
RESET to Vppl Power Area

(internal 1: release, O: reset) ) ) ) ) ) \

XIN32K

STATE
(Internal) ! ! ! ! : JAny Statg ' ' ' '

: 1 1 1 1 1 1
BACKUPB | N ¢ 7/

] ]
1 1
1 1
1 1
ISOLATOR control ! !
1 1
1 1
1 1
1 1

(Internal 1: off 0: on) | A\
)

32 kH clk to
Vppl Power Area
(Int ernal) . " o
1 1 1

RESET to Vppl Power Area
(internal 1: release, O: reset)

’

Figure 58.
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THE GUIDANCE OF POWER SUPPLY CONTROL (RECOMMENDATION)

Power supply control should keep at least one of the
guidances below, and make sure no problem for mass
production based on customer side evaluations.

0.6 Vor less

More than 600 us

The Guidence in Terms of Power on Wave Form
Power on wave form should keep the guidance below.

Power supply electric potential
-01V

No care

Figure 59.

When the voltage suddenly stands up at the time of power
supply injection, please make the voltage to arrive at it less
than 0.6 V. Please spend time beyond 600 s and increase the
voltage from the voltage which rose momentarily to the
power supply electric potential — 0.1 V. When the voltage
does not suddenly rise and stands up to power supply electric
potential linearly, please spend time beyond 600 us and
increase the voltage from 0 V to the power supply electric
potential.

The Guidence in Terms of the Placement of Bypass
Condenser

Place bypass condenser 0.1 uF or more at the nearest point
of each power supply pin, and place power circuit at the

nearest point of power supply pin.

Parasitic inductance L1 and L2 should be equal to or below
the value described in the table below. In addition, as for the
value of L1 of the WLP package, it becomes the value that
added 4nH to value of L1 of the table.

The inductance can be calculated from the width:W[mm],
thickness: H[mm] and length: L[mm] of wiring on board,
and affect layour of this LSI and bypass condenser.

Refer to “The formula to calculate parasitic inductance”
to calculate indactance.

L1 L2
ower
This LSI — U()U i U()U P
) circuit
j; Bypass capacitor
Figure 60.
Table 60.
TQFP WLP Bypass
(Pin No) (Ball) PIN NAME L1 L2 Capacitor Power Supply Range
69 A2 Vpp2 4nH 50 nH 0.1 uF under 2 V case
1.5nH 50 nH 0.1 uF equal 2 V or more case
75 A5 AVppUSBPHY1 4 nH 80 nH 0.1uF -
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Table 60. (continued)
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TQFP WLP Bypass
(Pin No) (Ball) PIN NAME L1 L2 Capacitor Power Supply Range
91 A9 AVppPLL1 4nH 80 nH 0.1uF -
120 K12 AVppPLL2 4 nH 80 nH 0.1 uF -
- J12 AVppPLL3 6 nH 80 nH 0.1uF -
113 G11 AVppDAMPR 8 nH 160 nH 0.1 uF -
114 G12 AVppDAMPL 8 nH 160 nH 0.1puF -
2 N12 Vpp2 8 nH 160 nH 0.01 uF under 2 V case
6 nH 80 nH 0.1uF equal 2 VV or more case
127 M12 Vpp2 8 nH 160 nH 0.01 uF under 2 V case
6 nH 80 nH 0.1puF equal 2 VV or more case
95 Al12 Vpp2 16 nH 160 nH 0.01 uF under 2 V case
6 nH 160 nH 0.01 uF equal 2 VV or more case
99 cnu Vpp2 16 nH 160 nH 0.01 uF under 2 V case
6 nH 160 nH 0.01 uF equal 2 VV or more case
108 E1l Vpp2 16 nH 160 nH 0.01 uF under 2 V case
6 nH 160 nH 0.01 uF equal 2 VV or more case
80 D6 AVppUSBPHY2 12 nH 160 nH 0.01 uF -
83 Cc7 AVppUSBPHY2 12 nH 160 nH 0.01 uF -
28 N2 Vpp2 16 nH 160 nH 0.01 uF -
49 H1 Vpp2 16 nH 160 nH 0.01 uF -
31 N1 VppSDO 32 nH 160 nH 0.01 uF -
50 H2 VppRTC 16 nH 160 nH 0.01 uF -
57 E2 AVppADC 32 nH 160 nH 0.01 uF -
L9 Vppl 40 nH 160 nH 0.01 uF -
L8 VppQSPI 40 nH 160 nH 0.01 uF -
20 N5 VppSD1 40 nH 160 nH 0.01 uF -
26 L4 Vppl 40 nH 160 nH 0.01 uF -
40 L1 VppSD2 40 nH 160 nH 0.01 uF -
47 J1 Vppl 40 nH 160 nH 0.01 uF -
74 B4 Vppl 40 nH 160 nH 0.01 uF -
84 D7 AVppUSBPHY1 40 nH 160 nH 0.01 uF -
86 B8 VppXT1 40 nH 160 nH 0.01 uF -
90 E8 Vppl 40 nH 160 nH 0.01 uF -
110 G10 Vppl 40 nH 160 nH 0.01 puF -
121 G9 Vppl 40 nH 160 nH 0.01 uF -
re;l(;?:ﬂiz;r:nula to calculate parasitic inductance (for your O.OOOZL[In(WZ_:_‘ H) N 0.2235(W + H) . 0.5] M (eq. 1)

i

/1

J

Figure 61.

WWW.onsemi.com

107

v
N



http://www.onsemi.com/

LC823450

Rush Current

This LSI has the circuits to protect from electrostatic
discharge. The rush current flows in accordance with the
steepness of rising curve of power supply.

ORDERING INFORMATION

Device Package Shipping (Qty / Packing)t

LC823450TA-2H TQFP128 14x14 /| TQFP128L 450 / Tray JEDEC
(Pb-Free / Halogen Free)

LC823450XATBG WLCSP154, 5.52x5.33 1000 / Tape & Reel
(Pb-Free / Halogen Free)

LC823450XBTBG WLCSP154, 5.52x5.33 1000 / Tape & Reel
(Pb—Free / Halogen Free)

LC823450XCTBG WLCSP154, 5.52x5.33 1000 / Tape & Reel
(Pb-Free / Halogen Free)

LC823450XDTBG WLCSP154, 5.52x5.33 1000 / Tape & Reel
(Pb-Free / Halogen Free)

LC823450RAH-2H LFBGA240 840/ Tray JEDEC
(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.
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2X 20 TIPS
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PACKAGE DIMENSIONS

TQFP128 14x14 / TQFP128L

LC823450

CASE 932BA
ISSUE A

E
AA A A
X % e | | ————

[&]0.20[H[A-B]D] EEEEEEEEEEEEEE] TEEEEEEEEREREER 2x 20 TIPS
PIN ONE S[olcla]]
INDICATOR

2%
[z R0 A A ?
]
TOP VIEW
DETAIL A_\ DETAIL A
o.n;__

SIDE VIEW

|——054

R

(0npO0oOC00CC00CNOOaNnoaonooo00

1

UUUDDUUUUDDUDUUWUUUUUUUUUU 000
oao—I |- 128X

PITCH —l—0z7

RECOMMENDED
MOUNTING FOOTPRINT
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NOTES:

1
2
3

1}

0 O NG

\

1
AZ 128X L F

DIMENSIONING AND TOLERANCING PER ASME Y14.5M, 1994,
CONTROLLING DIMENSION: MILLIMETERS

DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR
PROTRUSION SHALL BE 008 MAX. AT MMC. DAMBAR CANNOT BE
LOCATED ON THE LOWER RADIUS OF THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSION AND ADJACENT LEAD IS 007.

DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD FLASH, PROTRUSIONS,
OR GATE BURRS. MILD FLASH, PROTRUSIONS, OR GATE BURRS
SHALL NOT EXCEED 025 PER SIDE. DIMENSIONS Di AND Ei ARE
MAXIMUM PLASTIC BODY SIZE INCLUDING MOLD MISMATCH.

THE TOP PACKAGE BODY SIZE MAY BE SMALLER THAN THE BOTTOM
PACKAGE SIZE BY AS MUCH AS 045,

DIMENSIONS D1 AND E1 TO BE DETERMINED AT DATUM PLANE H
DATUMS A-B AND D ARE DETERMINED AT DATUM PLANE H.

Al IS DEFINED AS THE VERTICAL DISTANCE FROM THE SEATING
PLANE TO THE LOVEST POINT ON THE PACKAGE BODY.

DIMENSIONS D AND E TO BE DETERMINED AT DATUM PLANE C.

MILLIMETERS
DIM_| MIN_| Max.
A — [1e0
at_[005 [ o015
A2 1.00 REF
013 | 023

009 | 020
1600 BSC
14.00 BSC
1600 BSC
14.00 BSC
040 BSC

045 | 075
o [ 7

2

n

z|r (o |mm|g|a|n]|=
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PACKAGE DIMENSIONS

WLCSP154, 5.52x5.33

CASE 567LD
ISSUE A
-
PIN A1
REFERENCE AN L
' T BACK
COAT
4 + 1 o A3
. —A
4
2x || 0.03|C | l 4
T
_;_ . |
2 E TOP VIEW DETAIL A
DETAIL A A
2R Ny
——lemmununc&r'
Slos]o] =
C SEATING
NOTES A1 SIDE VIEW PLANE
(e}
N b
M 0 0.4
K- , f@ PITC
J X
H 0
F© .
E 0 _f
D
g ¢ !
A I N—154x D b
123456789101112 0.05|C A|B|
& 0.03|C
BOTTOM VIEW -

* The diameter of footprint of the solder ball is as follows.

NOTES:
1. DIMENSIONING AND TOLERANCING PER
ASME Y14.5M, 1994.

2. CONTROLLING DIMENSION: MILLIMETERS.
3. COPLANARITY APPLIES TO SPHERICAL
CROWNS OF THE SOLDER BALLS.
MILLIMETERS
DIM| MIN [ MAX
A — | 073
Al [ 018 | 024
A3 0.04 REF
b 023 [ 0.29
D 5.52 BSC
E 5.33 BSC
e 0.40 BSC
RECOMMENDED
SOLDERING FOOTPRINT*
| PACKAGE
Al| 96000 0009 OUTLINE
856560060606
09696606000
965500000 |
| 9666006660666 |
[ 565083650800 |
H 656665085606
[ RCRCRCICRO IORCHORORORO 154X
DOODOG olc) £0.22
0.20

H

0.
PITCH DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.

Table 61.

Package Code Size of the Footprint
XA, XB ¢ 0.20
XC, XD ¢ 0.22
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PACKAGE DIMENSIONS

LFBGA240, 11x11

CASE 566EY
ISSUE O
IEI E] NOTES:
1. DIMENSIONING AND TOLERANCING PER ASME
Y14.5M, 1994.
2. CONTROLLING DIMENSION: MILLIMETERS.

l

| 3. DIMENSION b IS MEASURED AT THE MAXIMUM
SOLDER BALL DIAMETER PARALLEL TO DATUM C.

' 4. COPLANARITY APPLIES TO SPHERICAL CROWNS
OF SOLDER BALLS.

5. DATUM C, THE SEATING PLANE, IS DEFINED BY

THE SPHERICAL CROWNS OF SOLDER BALLS.

'

MILLIMETERS

-____+_____ DIM| MIN MAX
A -— 1.31

Al 0.20 0.30

TOP VIEW
A2
A
sloa0]c] |
¥ |
o[ o0]c] NER I
A3 EATIN
NOTE4 Al ClBrAE
SIDE VIEW NOTE 5
el2 r
[
R OOOOOOO$|$OOOOOOO
P OOOOOOOO|OOOOOOOO
N|OOOOOOO0O 00000000
M| 0000000000000 000
L OOOOOOOO'OOOOOOOO
K|OOOOOOOOO0O0O0O0O0O0OO0 [‘:
J 00000000'00000000
H+-090660606 60906600t
G OOOOOOOO|OOOOOOO®
F|OOOOOOOOOOOO0O0O0OO0 +
E OOOOOOOO'OOOOOOOO
D OOOOOOOO'OOOOOOOO
C|0000000000000000
B[0000000000000008
Aloooocoooolooooooo00
| \—24ox®b

1234567 8I9 10111213141516

BOTTOM VIEW

0.15M|C
& 0.08(M|C

NOTE 3

Alg]
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>
=

111

A2 0.70 REF
A3 0.26 REF

b 030 [ 0.40

D 11.00 BSC

E 11.00 BSC

e 0.65 BSC
RECOMMENDED

SOLDERING FOOTPRINT*

0.65
PITCH
| —PACKAGE
OUTLINE

0000000 0000000
OOOOOOOdOOOOOOOO
0000000000000000
OOOOOOOdOOOOOOOO
|0000000ﬂ00000000 0.65
00000000/00000000 .
0000000000000000 PITCH
—06066606 ©-606-060—
OOOOOOOﬂgOOOOOOO
0000000000000000
OOOOOOOJOOOOOOOO
00000000/00000000
OOOOOOOJOOOOOOOO
0000000%0000000
0000000000000000 240X
| ©0.35

DIMENSIONS: MILLIMETERS

*For additional information on our Pb—Free strategy and soldering
details, please download the ON Semiconductor Soldering and
Mounting Techniques Reference Manual, SOLDERRM/D.
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