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LC823450

Low Power & High-Resolution
Audio Processing System LSI
for Portable Sound Solution

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-funciton as described above and it realizes the
low power consumption. Therefore, it is applicable to porable 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

e 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-bit DAC, Class-D amp, etc.

® 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, I°C, etc.

Typical Applications
® Sound Recorders
® \Wearable Audio Players
® Bluetooth Headsets
® Smart Phone Accessories

© Semiconductor Components Industries, LLC, 2017 1
July 2017 - Rev. 4

ON Semiconductor®

www.onsemi.com

TQFP128 14x14 / TQFP128L
[LC823450TA-2H]

WLCSP154, 5.52x5.33
[LC823450XATBG, LC823450XBTBG,
LC823450XCTBG, LC823450XDTBG]

LFBGA240, 11x11
[LC823450RAH-2H]

ORDERING INFORMATION
See detailed ordering and shipping information in
the package dimensions section on page 55 of this
data sheet.
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LC823450

1 Abstract
1-1 Features
® Cortex-M3 Dual Core, AMBA® (AHB/APB) system
- 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 (8 ch)
- Interrupt Controller (External 90 ch, Internal 82 ch)
- SPI(1ch)
- Serial Flash I/F (1 ch)
Quad SPI, cache memory (16k-byte, 4way set associative, 128 line) function available
1.8 V dedicated power supply
- UART (3ch)
UART1 : wiflow control (CTS, RTS)
UARTO, UART2 : w/o flow control
- 12C (2ch) Single Master, Full/Standard
- GPIO (90 ch)
- Plain Timer w/ Watch Dog Timer (1 chx3)
- Multiple Timer (2 chx4)
- 10 bit ADC (6 ch)
- SD Card I/F (3 ch)
eSD/eMMC, UHS-I, w/io CPRM
- SDO : 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
- KeyInt 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 interface
Only one of Cortex-M3 Dual Core can be traced.

www.onsemi.com
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LC823450

1 Availability of features explained here depends on products.
® MP3" hard wired encoder/decoder
- MP3 MPEG1, MPEG2, MPEG2.5
Sampling rate : 8 kHz,11.025 kHz,12 kHz,16 kHz, 22.05 kHz, 24 kHz, 32 kHz, 44.1 kHz, 48 kH
Bit rate :8 Kbps to 320 Kbps (Decoder-VBR supported)
® | PDSP32 system
- Internal SRAM (120 kbyte)
- Internal ROM (220 kbyte)
- WMA? (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)
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 : 8Kbps to 320Kbps (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
® Bluetooth Protocol Stack available®
® Other audio functions available
- 6band Equalizer (EQ3)
- Volume, Mute
- Level Meter
- Audio Timer w/ interrupt generation
- 16/24/32 bit 192 kHz PCM I/F (2 ch x2). 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 (2 ch x1)
- 16 bit Audio DAC (2 ch)
w/ Class-D Amplifier for Head Phone (2 ch). Need external LC LPF
® 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), BCKO, BCK1
® Power supply
- Typical voltage
- LOGIC(Vdd1), XT1(VddXT1), PLL1(AVddPLL1), PLL2(AVddPLL2) = 1.0 V
PLL3(AVddPLL3) =3.3V
RTC(VddRTC) =1.0V
1/0(Vdd2) =1.8V or3.3V
SDO(VddSD0O) =1.8Vor 3.3V
SD1(vVddSD1) =18V or 3.3V
SD2(VddSD2) =18V or3.3V
S-Flash I/F(VddQSPI) = 1.8 Vor 3.3V
ADC(AVddADC) = 3.3V
USB PHY1(AVddUSBPHY1, DVddUSBPHY1) = 1.0 V (w/o USB connection) or 1.2 V (w/ USB connection)
USB PHY2(AVddUSBPHY?2) = 2.8 V (w/o USB connection) or 3.3 V (w/ USB connection)
Class-D Amplifier(AVddDAMPL,AVddDAMPR) = 1.2 V

1 MPEG Layer-3 audio coding technology licensed from Fraunhofer 1IS 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.

3 The product name for which Bluetooth Protocol Stack is available is determined. Refer to Page 4. Please contact our representative for
license fee for the Stack.
Copyright 1999-2014 OpenSynergy GmbH
All rights reserved. All unpublished rights reserved.

www.onsemi.com
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1-2 Device naming rule

LC82345

LC823450

LC82345 (Fixed)

Silicon version

. “07’ to “9”

Package Code

. “T” : TQFP

“A”, “B”,-+ : 1281, etc.
® “X” . WLP

“A”, “B”, ==+ : 154, etc.
® “‘R” : LFBGA

“A”, “B”, === 1240, etc.

2nd character(A—>B--++)
means different functions
using same type of package.

www.onsemi.com
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|
Eco code
Packing code
Thomson MP3 Royalty

® “K”:Thomson MP3 royalty included
in the price
® Blank:Not included

Bluetooth Protocol Stack

® “B”:Available and cost included in
the price

® Blank:Not Available

USB2.0 Host Function

©® “H”:Available and cost included in
the price
® Blank:Not Available
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1-3 Package Code and Functional Difference

The product of Package Code="RA” is under planning

Table of Functinal Difference

Eunction Package Code
TA XA, XC XB, XD RA
Package TQFP128L WLP154 LFBGA240
Cortex-M3 . .

Dual Core Single Single Dual Dual
SDRAM Controller Available
External Memory 8 bit I/F 8 bit I/F Available

Controller (LCD I/F, etc.) | (LCD I/F, etc.)
SD2 Available Available Available
10 bit ADC MAX 5 MHz MAX 20 MHz
conversion speed (*2) (*4)
eference voltage VRH = AVAADC R lower
_(*3) VRL = AVssADC
and higher
PCM1(PCM I/F chl) BCK1/LRCK1
share pins with Available Available Available
other function
MP3 hard wired encoder Available Available Available
16 bit Audio DAC, : . .
Class-D AMP Available Available Available
PLL2(1V PLL) ] .
PLL3(3V PLL) Only PLL2 Available Available Only PLL2
XTALINFO[1:0] input “0Q” ilabl ilabl ilabl
(24 MH2) Available Available Available
RTCMODE input “1” . . :
(General RTC mode) Available Available Available
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
[Note]

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

* (*1) Intentionally not used
- (*2) VR is open inside

* (*3) VRH = AVddADC, VRL = AVssADC inside
* (*4) Decoupling capacitor is required.
MAX 5 MHz in case of open

www.onsemi.com
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1-4 Block Diagram

1-4-1 Top

LC823450

1MHz™~
32.768kHz
SWD/SWV JTAG i(l)l'\ﬁ"'z 10
ICE ICE
7} X
XT1 XTRTC
A4 l Y
ARM Cortex- ARM Cortex- DMAC
M3 3 LPDSP32 (8ch)
Multilayer Bus |
A 4 Y ¢ A
EXT4 S-Flash I/F SRAM ROM
(1ch) APB (120k byte) (220k byte)
Bridge A |SOLATED-D 4
B SDRAM ISOLATED-G
h CTRL
| SRAM | SRAM
——— BASIC (512K byte) (512K byte)
Controller ISOLATED-E . ISOLATED-B  ISOLATED-C
v : isoLaTED-l 1
External BUF : v
vemay |1 5%0one | (o] {Lammna]
Controller H ( yte) ( yte)
USB2.0 USBZ0 | | 10bit ADC
< » PHY |« Host i (6ch)
USB2.
XT1 Device h
A 4
A 7}
Main Plain Multiple
Module Timer Timer \ 4 \ 4
Manager (1chx3) (2chx4) PORTO0~4 PORT5
A A A (80 1/0) (10 1/0)
v v EXT1
A ISOLATED:H UART 12C
A & (3ch) (2ch)
BUF A Yy
(512/512 bytex3) 0SC
¢ ¢ PLL A A
SD IF MS IF 4 s;| v
XT1 [ xtRTc | RC |
{seh) MS PB (1ch) RTC
EXT3 b
Audio Buffer ATM - ISOLATED
(64 Kbyte) Im Audio PLL
} I 3 L S S ;
’ FrE
VIFS
. (PCM IFF)
ISOLATED-A ISOLATED-F EXT2
not used not used
intentionally intentionally
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1-4-2 Bus Matrix

LC823450
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1-4-3 Audio

64KB SRAM divided into
A~ N Audio Buffers

LC823450

PCM input

PCM output

Interal Bus by register settings
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< > VOLUME
- o oot | o Ja—— b [ voume |
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Enara
N A
[ > HH o3 DWNMIX VOLUME MUTE
e o> 8 £ < ) ¢s0) (&)
2 |ram| |®
[E
N
< > METER
(P
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Ensia 2 X
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- — >
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Drea_ —
Ensa o
[ N H N e |
[ fo op Bl RAM [ | 2 Y
[ @
3 bufer
7
32Bit conv 41_/9_1 i u
- o
BIT1-0, MONO v
K bufer [— BITL0,MONO
Dt
[ >
Jusiet 8 RAM
[ @
< >
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L ]
< - RAM Bitconv }4—/:1-{ 32Bitconv_|—|
T BIT1.0,MONO 32
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Grareat 2
et o 8 RAM
Lsa @
< >
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L |
< | RAM Bit conv }4—/:1—{ 328itconv_|—|
T BiT1-0, MONO

8

PCM input

PCM output

DMCKOD
DMDINO

DMCKOL
DMDINL

(PCM input)

DouTo

(PCM output)

Lout
ROUT

MCLKO/
BCKO/
LRCKO

DINL
(PCM input)

(PCM output)

MCLK1/



LC823450

2 Terminal Functions

TA : Package Code="TA”

XA : Package Code="XA”

XB : Package Code="XB”

XC : Package Code="XC”

XD : Package Code="XD”

(A) JTAG/SWD
Terminal name Polarity [ Direction | Function Available(o)

10 XA, | XB

Multiplexed function POWER | TA %c | XD
TDO - (0] JTAG test data output o o o
SDWP1 Pos | SD I/F Ch1 write protect o o o
INS Neg I Memory Stick INS VddSD1 | o o o
GPIO21 - B GPIO o o o
EXTINT21 - | External Interrupt 2-bitl o o o
TDI - | JTAG test data input o o o
SDCD1 Neg | SD I/F Ch1 detect o o o
SWO - (0] serial wire view data VddSD1 | o o o
GPIO20 - B GPIO o o o
EXTINT20 - I External Interrupt 2-bit0 o o o
TMS - | JTAG test data select o o o
SDWP2 Pos I SD I/F Ch2 write protect o * o
GPIO28 - B GPIO Vadsb2 o o o
EXTINT28 - | External Interrupt 2-bit8 o o o
TCK Pos | JTAG test clock o o o
SDCD2 Neg | SD I/F Ch2 detect o * o
GPI1029 - B GPIO VadSb2 o o o
EXTINT29 - I External Interrupt 2-bit9 o o o
SWDCLK Pos | Serial wire clock ) o o
DMCKO1 - 0] Digital MicCh1Clock Output Vdd2 o o o
GPIO58 — B GPIO o o o
EXTINT58 — | External Interrupt 5-bit8 o o o
SWDIO — B Serial wire Data o o o
DMDIN1 — | Digital MicChl Data Input Vdd2 o o o
GPIO59 - B GPIO o o o
EXTINT59 — | External Interrupt 5-bit9 o 0 o
Sum 6 6 6

(*) This function is not available

www.onsemi.com
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LC823450

(B) RTC
Terminal name Polarity | Direction | Function 10 Available(o)

. . XA, | XB,
Multiplexed function POWER TA <c | xp
XIN32K Pos | 32.768kHz XTAL Input (XTRTC) VddRTC o o o
XOUT32K - 0] 32.768kHz XTAL Output (XTRTC) VddRTC o o o
VDET Neg | RTC power detect Input VddRTC o o o

RTC Interrupt Output (Normal:Hiz,
RTCINT Neg 0 Interrupt enabled:Low Output ) VAdRTC ° ° °
BACKUPB Neg [ RTC backup mode input VAdRTC 0o o o
. RTC KEY input can be used when
KEYINT[2:0] - | Keylnt RTC mode VddRTC o o
RTC mode input(*1)
Set General RTC or KeyInt RTC mode
RTCMODE =
RTCMODE - | .%0" - Keylnt RTC mode VddRTC o o
- “1”: General RTC mode
Bonding internally for “TA” product
VAdRTC — P RTC power supply — o o o
VssRTC - P RTC ground - o o o
Sum 7 11 11

(*1) Set according to the General RTC mode or Keylnt RTC mode.
Bonding internally for “TA” product as described on Page 5

www.onsemi.com
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(C) External Interrupt/GPIO

Terminal name Polarity | Direction | Function 10 Available(o)
. . TA | XA, | XB,

Multiplexed function POWER xc | xp

SDRADDR12 - O SDRAM address

GPIO2A - B GPIO Vdd2

EXTINT2A — I External Interrupt 2-bit10

SCL1 - (0] I2C chl Clock (open drain output ) o o o

GPIO2B - B GPIO Vdd2

EXTINT2B — I External Interrupt 2-bit11

SDAl - B I2C chl Data (open drain output )

GPIO2C - B GPIO vdd2

EXTINT2C — I External Interrupt 2-bit12

SDRADDR11 - O SDRAM address

DMCKOO0 — (0] Digital Mic Clock Ch0 Output Vdd2

GPIO2D - B GPIO

EXTINT2D - I External Interrupt 2-bit13

EXTINT2E - I External Interrupt 2-bit14 o o o
N vdd2
AT .

GPIOZE B B te\:\r/nhilrl1ealI ?SteJQea(lj F;(sj 'le?eor(r)\ta’lltgl)swer © © ©
circuit enable signal.

EXTINT2F - External Interrupt 2-bit15 o o o
o vdd2
AT .

GPIO2F - B | erminal s used as boot montor ol o |
signal.

Sum 5 5 5

www.onsemi.com
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(D) SPI(Serial I/F ChQ)/S-Flash I/F(Serial I/F Ch1)

LC823450

Terminal name Polarity | Direction | Function Available(o)
10 XA, | XB
Multiplexed function POWER TA xC | XD
SCKO Neg B Serial I/F ChO Clock o
GPIO1D - B GPIO vdd2 o
EXTINT1D - I External Interrupt 1-bit13 o o o
SDIO - I Serial I/F Ch0 Data Input
GPIO1E - B GPIO Vdd2
EXTINT1E — I External Interrupt 1-bit14
SDOO0 — (0] Serial I/F Ch0 Data Output
GPIO1F - B GPIO vdd2 o o o
EXTINT1F - I External Interrupt 1-bit15 o o o
SCK1 Neg (0] Serial I/F Ch1 Clock (QSPI Clock) o o o
GPIO0D - B GPIO VddQSPI | o o o
EXTINTOD - I External Interrupt 0-bit13 o o o
Serial I/F Ch1 Data Output
SDI1(QIO0) - O(B) (QSPI Data 0) o o o
GPIOOE - B GPIO VddQSPI | o o o
EXTINTOE - I External Interrupt 0-bit14 o o o
Serial I/F Ch1 Data Input
SDO1(QIO1) - I(B) (QSPI Data 1) o o o
GPIOOF - B GPIO VddQSPI | o o o
EXTINTOF - I External Interrupt 0-bit15 o o o
Serial I/F Ch1 write protect
SWP1(QIO2) Neg o(B) (QSPI Data 2) o o o
GPIO11 - B GPIO VddQSPI o o o
EXTINT11 - I External Interrupt 1-bitl o o o
SHOLD1(QIO3) Neg O(B) Serial I/F Ch1 hold (QSPI Data 3) o o o
GPIO12 - B GPIO VddQSPI o o o
EXTINT12 - | External Interrupt 1-bit2 o o o
Sum 8 8 8

www.onsemi.com
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(E) 12C
Terminal name Polarity | Direction | Function 10 Available(o)
Multiplexed function POWER | TA ;((’é ig
SCLO - (0] I12C chO Clock (open drain output ) o
GPI1007 — B GPIO Vdd2 0
EXTINTO7 - | External Interrupt 0-bit7 o
SDAO — B I12C ch0 Data (open drain output ) o o
GPI1008 - B GPIO Vdd2 o o
EXTINTO8 - | External Interrupt 0-bit8 o o o
Sum 2 2 2
(F) UART
Terminal name Polarity | Direction | Function 0 Available(o)
Multiplexed function POWER | TA ))ié ég
TXD1 - (0] UART Ch1 transmit Data o o o
SDAT20 - B SD I/F Ch2 Data 0 vddsD2 o * o
GPIO04 - B GPIO o o o
EXTINTO4 - | External Interrupt 0-bit4 o o o
RXD1 - | UART Ch1 receive Data o o o
SDAT21 - B SD I/[F Ch2 Data 1 vddSD2 o * o
GPIO05 - B GPIO o o o
EXTINTO5 - | External Interrupt 0-bit5 o o o
CTs1 Neg | UART Ch1 clear to send o o o
SDAT22 - B SD I/F Ch2 Data 2 o * o
RXDO - | UART ChO receive Data VddSp2 T TS
GPIO56 - B GPIO o o o
EXTINT56 - | External Interrupt 5-bit6 o o o
RTS1 Neg (0] UART Ch1 request to send o o o
SDAT23 - B SD I/F Ch2 Data 3 o * o
TXDO - O | UART ChO transmit Data RCC N IS R
GPIO57 - B GPIO o o o
EXTINT57 - | External Interrupt 5-bit7 o o o
TXD2 - O UART Ch2 transmit Data o o o
MTM1 ChOA
- target signal of
e rencnon | Va0QsPr | 7| |
- output of PWM output
GPIOOB - B GPIO o o o
EXTINTOB - | External Interrupt 0-bit11 o o o
RXD2 - | UART Ch2 receive Data o o o
MTM1 Ch1A
- target signal of
e rencnon | vaoQsPr | | |
- output of PWM output
GPIOOC - B GPIO o o o
EXTINTOC - | External Interrupt 0-bit12 o o o
Sum 6 6 6

(*)This function is not available

www.onsemi.com
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(G) Timer

LC823450

Terminal name Polarity | Direction | Function 10 Available(o)
. . XA, | XB
POWER ' '
Multiplexed function TA xc | xp
MTMO ChOA
- target signal of
TIOCAOQ0 - B pulse-length-reader function o o o
- output of sentinel-inform-function
- output of PWM output
VddsD2
SDCLK2 - o SD I/F Ch2 Clock Output o *) o
PHIO - (0] System Clock Output 0 o o o
GPIO09 - B GPIO o o o
EXTINTO09 - | External Interrupt 0-bit9 o o o
MTMO Ch1A
- target signal of
TIOCAO1 - B pulse-length-reader function o o o
- output of sentinel-inform-function
- output of PWM output
SDCMD2 - B SD I/F Ch2 command line vddsbz |, | % | o
PHI1 - (0] System Clock Output 1 o o o
GPIO0OA - B GPIO o o o
EXTINTOA - | External Interrupt 0-bit10 o o o
MTMO ChOB
TIOCBOO - B - target signal of . o | o | o
pulse-length-reader function
- output of sentinel-inform-function | v/qq2
DIN1 — | PCM1 Data Input o o o
DMDINO — | Digital Mic Data ChO Input o o o
GPIO02 - B GPIO o o o
EXTINTO02 — | External Interrupt 0-bit2 o o o
MTMO Ch1B
TIOCBO1 - B - target signal of . o | o | o
pulse-length-reader function
- output of sentinel-inform-function
DMCKOO0 - O Digital Mic _ Clock Ch0O Output VddQSPI o o o
Serial I/FCh1 QSPI chip select
QSCsS Neg (@] * While Serial Flash Boot, this is o o o
used as chip select of Serial Flash
GPIOO03 - B GPIO
EXTINTO3 - | External Interrupt 0-bit3 o o o
TCLKAO - | MTMO external Clock A o o o
BCK1 - B PCM1 bit Clock vdd?
GPIO00 - B GPIO
EXTINTOO - | External Interrupt 0-bit0 o o o
TCLKBO — | MTMO external Clock B o o o
LRCK1 - B PCML1 LR Clock vdd2 o o o
GPI1001 - B GPIO o o o
EXTINTO1 - | External Interrupt 0-bitl o o o
Sum 6 6 6

(*)This function is not available
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(H) PCM I/F

Terminal name Polarity Direction | Function 0 Available(o)
. . XA, | XB,

Multiplexed function POWER TA <c | xp
MCLKO Pos B PCMO maser Clock o o o
MCLK1 Pos B PCM1 master Clock o
GPIO18 - B GPIO vdd2 o o o
EXTINT18 - | External Interrupt 1-bit8 o o o
BCKO - B PCMO bit Clock
DMCKO1 — 0] Digital Mic Ch1 Clock Output
GPIO19 - B GPIO vdd2 N N -
EXTINT19 - | External Interrupt 1-bit9 o o o
LRCKO — B PCMO LR Clock o o o
DMDIN1 - | Digital Mic Ch1 Data Input o o o
GPIO1A - B GPIO vdd2 o o T o
EXTINT1A - | External Interrupt 1-bit10 o o o
DINO - | PCMO Data Input o o o
DMDINO - | Digital Mic Ch0 Data Input vdd2 o o o
GPIO1B — B GPIO o o o
EXTINT1B - | External Interrupt 1-bit11 o o o
DOUTO - O PCMO Data Output o o o
DMCKOO0 — (0] Digital Mic Ch0 Clock Output vdd2 o o o
GPIO1C - B GPIO o o o
EXTINT1C - | External Interrupt 1-bit12 o o o
BCK1 - B PCML1 bit Clock o o
GPIO13 - B GPIO vdd2 o o
EXTINT13 - | External Interrupt 1-bit3 o o
LRCK1 — B PCM1 LR Clock o o
GPIO14 - B GPIO vdd2
EXTINT14 - | External Interrupt 1-bit4 o o
DOUT1 - O PCM1 Data Output o o o
GPIO15 - B GPIO vdd2
EXTINT15 - | External Interrupt 1-bit5
Sum 6 8 8
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(I) SD IF/MS IF
Terminal name Polarity | Direction | Function 10 Available(o)

. . XA, | XB,
Multiplexed function POWER TA <c | xp
SDCLKO - o] SD I/F ChO Clock Output vddSDO o o )
SDCMDO — B SD I/F ChO command line vddSDO o ) o
SDATO[3:0] — B SD I/F ChO Data \VddSDO o o o
SDCLK1 - 0] SD I/F Ch1 Clock Output o o o
SCLK - 0] Memory Stick Clock Output o o o

VddsD1
GP1022 - B GPIO o o o
EXTINT22 - I External Interrupt 2-bit2 o o o
SDCMD1 - SD I/F Chl command line o o o
BS - o Memory Stick BS o o o
VddSD1
GPI023 - GPIO o o o
EXTINT23 - I External Interrupt 2-bit3 o o o
SDAT1[3:0] - B SD I/F Chl Data o o o
DATA[3:0] - B Memory Stick Data o o o
VddSD1
GPIO2[7:4] - B GPIO o o o
EXTINT2[7:4] - I External Interrupt 2-bit7 to bit4 o o o
Sum 12 12 12
(*)This function is not available
(J) SDRAM I/F
Terminal name Polarity Direction | Function 10 Available(o)

) ) XA, | XB,
Multiplexed function POWER TA %xC | XD
SDRCLK Neg ®] SDRAM Clock Output Vdd2
SDRCKE Pos (0] SDRAM Clock enable Output Vdd2
SDRCS Neg 0] SDRAM chip select Output Vdd2
SDRWE Neg_; (0] SDRAM write enable Output Vdd2
SDRCAS Neg ©] SDRAM CAS Output Vdd2
SDRRAS Neg (0] SDRAM RAS Output Vdd2
SDRDQM[1:0] Pos o SDRAM Data mask byte lane vdd?

select
SDRADDR[10:0] — 0] SDRAM address(*) Vdd2
SDRBAJ[1:0] — 0] SDRAM bank select Vdd2
SDRDATA[15:0] — B SDRAM Data Vdd2
Sum 0 0 0

(*) SDRAM address bit is 13bit including SDRADDR [12:11].

www.onsemi.com

16




(K) External Memory I/F

LC823450

Terminal name Polarity | Direction | Function 0 Available(o)
Multiplexed function POWER [ TA ;é ig
NCSO0 Neg (@) chip select0 o o
GPIO06 - B GPIO vdd2 o o
EXTINTO6 - | External Interrupt 0-bit6 o o
NCS1 Neg (@) chip selectl

RXDO - | UART ChO receive Data o o
GPIO10 - B GPIO Vdd2 o o
EXTINT10 - | External Interrupt 1-bit0 o o
NRD Neg (@) read enable o o
GPIO17 - B GPIO Vdd2

EXTINT17 - | External Interrupt 1-bit7 o o
NWRENWRL Neg (@] write enable, write enable low o o
GPIO30 - B GPIO Vdd2

EXTINT30 - [ External Interrupt 3-bit0

NHBNWRH Neg O high byte select, write enable high

TXDO - O UART ChO transmit Data o o
GPIO31 - B GPIO Vdd2 o o
EXTINT31 - | External Interrupt 3-bitl o o
NLBEXAO — (@) low byte select, address0 o o
GPIO16 - B GPIO vdd2 o o
EXTINT16 - | External Interrupt 1-bité o o
EXA[20:15] — (@) address

GPIO4[5:0] - B GPIO Vdd2

EXTINT4[5:0] - [ External Interrupt 4-bit5 to bit0

EXA[14:9] — (®) address

GPIO3[F:A] - B GPIO Vdd2

EXTINT3[F:A] - [ External Interrupt 3-bit15 to bit10

EXA[8:1] - (@) address

GPIO3[9:2] - B GPIO vdd2

EXTINT3[9:2] - | External Interrupt 3-bit9 to bit2

EXD[7:0] - B Data

GPIO4[D:6] - B GPIO Vvdd2

EXTINTA4[D:6] - [ External Interrupt 4-bit13 to bité

EXD[15:8] - B Data

gi:gi{igj - B GPIO vdd2

EXTINT5[5:0], _ | External Interrupt 5-b?t5 to bitQ,

EXTINTA[F:E] External Interrupt 4-bitl5 to bit14

Sum 0 14 14
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(L) Xtal, PLL
Terminal name Polarity Direction Function Available(o)
_ _ IO POWER XA, | XB,
Multiplexed function TA xCc | xD
XIN1 — [ XTAL input (XT1) VddXT1 o o o
XOUT1 - O XTAL output (XT1) VddXT1 o o o
XTAL power supply
VddXT1 - P (XT1) - o o o
VssXT1 — P XTAL ground (XT1) — o o o
XTAL frequency input
(*1)
XTALINFOI[1:0] =
- “00” : 24MHz
- “01" : 12MHz
- “10” : 20MHz
XTALINFO[1:0] - B - “11" : 48MHz Vvdd2 o o
Used for determining
clock frequency
setting while internal
ROM boot.
Bonding internally for
“TA” product
VCNT1 — O PLL1 VCO control AvVddPLL1 o o o
AVAdPLL1 3 = PLL1 analog power _ o ° °
supply
AVssPLL1 — P PLL1 analog ground - o o o
VCNT2 - o PLL2 VCO control AvVddPLL2 (*02) o o
AVAdPLL2 3 = PLL2 analog power _ o o o
supply (*2)
VCNT3 - o] PLL3 VCO control AVddPLL3 (*03) o o
AVAdPLL3 3 = PLL3 analog power 3 *o o o
supply (*3)
PLL2/3 analog
AVsSsPLL2 - P groun d(*4) _ o o o
Sum 10 14 14

(*1) Set according to the frequency of XT1(12/20/24/48MHz).
Bonding internally for “TA” product as described on Page 5.
(*2),(*3) Audio clock is generated by one of PLL2(1V) or PLL3(3V).
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.
(*4) Analog ground is shared by PLL2 and PLL3.
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LC823450

(M) USB-PHY
Terminal name Polarity | Direction | Function Available(o)
. _ IO POWER XA, | XB,
Multiplexed function TA xc | xp
AVddUSBPHY2
USBDP - B USB D+ or o o o
AVddUSBPHY1
AVddUSBPHY2
USBDM - B USB D- or o o o
AVddUSBPHY1
USBEXT12 - 0 USB-PHY reference AVAdUSBPHY?2 o | o | o
resister
AVAdUSBPHY1 _ = USB-PHY 1.0V analog B o o o
power supply 2 2 2
USB-PHY 1.0V digital
power supply.
Connected to
DVddUSBPHY1 - P AVddUSBPHY1 -
internally in case of no
DVddUSBPHY1 port
available
AVAdUSBPHY?2 _ = USB-PHY 3.3V analog B o o o
power supply 2 2 2
USB-PHY analog o o o
AVssUSBPHY - P ground - 4 4 4
Sum 11 11 11
10bit ADC
Terminal name Polarity Direction | Function Available(o)
. . IO POWER XA, | XB,
Multiplexed function TA %c | xp
AN[5:0] - | ADC Input AVddADC o o o
VRH — [ ADC High reference AVddADC
VRL - | ADC Low reference AVddADC
VR — ©) ADC reference voltage AVddADC
AVddADC — P ADC analog power — o o o
AVssADC — P ADC analog ground —
Sum 8
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(O) Class-D AMP

(P)

LC823450

Terminal name Polarity | Direction | Function 10 Available(o)

. . XA, | XB,
Multiplexed function POWER TA <C | XD
LOUT - (0] Lch Class D AMP Output AVddDA o
GPLOUT - 0 General purpose Output (GPO) MPL o o
ROUT - (0] Rch Class D AMP Output AVddDA
GPROUT — 0] General purpose Output (GPO) MPR )
AVAdDAMPL _ = Lch Class D AMP analog power 3 o o o

supply
AVAdDAMPR 3 = Rch Class D AMP analog power _ o o o
supply
AVssDAMPL — P Lch Class D AMP analog ground — o o o
AVssDAMPR — P Rch Class D AMP analog ground —
Sum 6
Other, Power
. . N . 10 Available(o)
Terminal name Polarity | Direction | Function POWER

) . XA, | XB,
Multiplexed function TA xC | xD
BMODE[1:0] — B Boot mode select Vdd2 ) o o
TEST Pos | test mode(normally connect to vdd2 ° o o

ground)
NRES Neg | LSI reset Input Vdd2 ) o o
.. o O O
Vddi - P Digital core power - 7 7 7
.. o O O
Vdd2 - P Digital 10 power - 8 8 8
VddSDO - P Digital 10 power(SDI/F ChQ) — o o o
VddSD1 — P Digital 10 power (SD(MS)I/F Chl) — o) o o
VddSD2 — P Digital 10 power (SDI/F Ch2) — o o o
VddQSPI — P Digital 10 power (QSPI) - o o o
.. o] @]
Vss - P Digital ground - 12 14 014
Sum 35 37 37
[ All sum | 128 | 154 | 154 |

Note : 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 left open).
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2-1 Boot mode

LC823450

Boot modes available depend on BMODE[1:0] port status

IPL mode BMODE1 | BMODEO explanation

Physical Boot PD PD Internal ROM boot(eMMC Physical Boot with USB download

uUsSB 470kQ 470kQ —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

SD 470kQ 470kQ —SD card I/F Ch0 + SD card I/F Chl + 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 470kQ —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

SD 470kQ 1kQ —SD card I/F ChO + SD card I/F Chl + 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 download

USB 470kQ 470kQ —S-Flash I/F + USB Device + 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 USB.

SPI Boot PD PU Internal ROM boot(external Serial Flash SPI Boot with SD Ch1 download

SD 470kQ 1kQ —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 download

usB 1kQ 470kQ —S-Flash I/F(QSPI) + USB Device + EXTINT2E + EXTINT2F + TIOCBO01)
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 Ch1 download

SD 1kQ 470kQ —S-Flash I/F(QSPI) + SD card I/F Chl + EXTINT2E + EXTINT2F + TIOCBO01)
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.

www.onsemi.com
21




LC823450

Partition Delete PD PD Internal ROM boot(Partition Area IPL2 delete
470kQ 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
470kQ 1kQ —S-Flash I/F + EXTINT2E + EXTINT2F + TIOCBO01)
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 + TIOCBO01)
Delete all content of Serial Flash. This mode should be used in case of QSPI
fetch mode operation of Serial Flash
External ROM PU PD External memory boot(External-0)
Boot 470kQ 470kQ
Fetch from external memory(External0) connected to XMC(external memory
controller)
Hi-z PU PU External I/F ports below forced to Hiz
1kQ 1kQ - EXA[20:1],EXD[15:0],NCS[1:0], NRD,NWRENWRL,NHBNWRH,NLBEXAO

- SDCLK0,SDCMDO0,SDATO[3:0]
- CK1,SDI1(QI00),SDO1(QI01),SWP1(QI02),SHOLD1(QIO3), TIOCBO1

- In case of TQFP128L, WLP154, don't use external memory boot (External-0)
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2-2 Boot port

Some ports are used in internal ROM code while booting as below.

- 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.

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

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

- External ROM Boot is processed by using NCSO0 and external memory controller ports.
GPIOZE is not used.

- In case of External I/F ports Hiz mode, external memory interface ports such as NCS0O, NCS1 and external memory
controller ports is used. GPIO2E is used as input port.

Ports used during IPL

IPL mode Ports used(*)

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(SDDATA10) P25(SDDATA11) P26(SDDATA12)
P27(SDDATA13)

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

QSPI Boot SD P2E(power supply control), P2F(status monitoring)
POD(SCK1) PO0O3(QSCS) POF(SDO1) POE(SDI1) PO011(SWP1) P12(SHOLD1)
P22(SDCLK1) P23(SDCMD1) P24(SDDATA10) P25(SDDATA11) P26(SDDATA12)

P27(SDDATA13)
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(NCSO0) P17(NRD) P30(NWRENWRL) P31(NHBNWRH) P16(NLBEXAO)

P32(EXA01) P33(EXA02) P34(EXA03) P35(EXA06) P36(EXA05) P37(EXAOE)
P38(EXA07) P39(EXA08) P3A(EXA09) P3B(EXAL0) P3C(EXA1l) P3D(EXA12)
P3E(EXAL3) P3F(EXA14) P40(EXAL5) PA1(EXAL6) P42(EXA17) PA43(EXALS)
P44(EXA19) P45(EXA20) P46(EXD0O0) P47(EXDO1) P48(EXD02) P49(EXDO3)
P4A(EXDO04) PAB(EXD05) PAC(EXD06) PAD(EXD07) P4E(EXD08) PAF(EXD09)
P50(EXD10) P51(EXD11) P52(EXD12) PS53(EXD13) P54(EXD14) P55(EXD15)

Hl-z SDCLKO Hi-z state

(*) In this table, "Pxx” means "GPIOxx". For example "P2E” means "GPIO2E".
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2-3 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.

2-4 QSCS PullUp
In case of boot mode using QSCS, PullUp of GPIO03(QSCS) is active by the hard reset. After GPIOZ2E is set to high,

GPIO03 set to QSCS and PullUp set to inactive.
In case of Hi-z boot, PullUp is forced to inactive

2-5 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, GPIO2F 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.
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3 Pin Assignment

LC823450

3-1 Pin Assignment
I/0 Input Type Output Type
| .
Input CMOS CMOS Input 3-State Tristate Output
@) Qutput 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 1.0Vanalog 1A 1.0/1.2Vanalog
Drive (example) PU/PD 10 Circuit Type
4mA 3.3V 4mA Qutput PU pull-up resister Refer to Page 33 for circuit diagram
3.3V with
4/8mA 4mA, 8mA output | PD pull-down resister
drivability switch
0-3mA- 160\{3:?:;/3 PU/PD pull-up,
oD p pull-down resister
Qutput
LFBGA240 | TQFP128L WLP154 nout Outout o 0
npu utpu )
PIN NAME Ife} Drive PU/PD -
No. Ball No. No Ball Type Type " Pwr Grp Circuit Type
1 R16 - - SDRDATA2 B CMOS | 3-State | 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
2 N14 1 1 M1l | Vss G
3 P15 2 2 N12 | vdd2 P
TCLKAO/ I/
4 | P16 3 3 Hg | BOKV B/ | schmitt | 3-State | 1/24mA | PUPD vdd2 3ISUD/3T1(2)(4)
GPI000/ B/
EXTINTOO I
5 N15 - - SDRDATA3 B CMOS | 3-State | 2/4/8mA PD vdd2 3ICD/3T2(4)(8)
TCLKBO/ I/
LRCK1/ B/ .
6 N16 4 4 L10 | Gpioows B/ schmitt | 3-State | 1/2/4mA PU/PD Vdd2 3ISUD/3T1(2)(4)
EXTINTO1 |
NHBNWRH/ o/
TXDO/ o/ .
7 M16 - 5 K9 | Gpios1/ B/ schmitt | 3-State | 2/4/8mA PD vdd2 31SD/3T2(4)(8)
EXTINT31 |
NCS1/ o/
8 | mis ; 6 | N | RXDY V' | schmitt | 3-State | 2/4/8mA PU vdd2 3ISU/3T2(4)(8)
GPIO10/ B/
EXTINT10 I
9 M14 - - SDRDATA4 B CMOS | 3-State | 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
NCSO0/ o/
10 M13 - 7 M10 | GPIOO6/ B/ schmitt | 3-State | 2/4/8mA PU Vdd2 3ISU/3T2(4)(8)
EXTINTO6 |
GPIO2A/ B/
1 L16 - - EXTINT2A/ I/ schmitt | 3-State | 2/4/8mA PU/PD vdd2 3I1SUD/3T2(4)(8)
SDRADDR12 0
12 L15 - - Vdd2 P
13 L14 - - Vss G
14 L13 5 8 L9 vdd1 P
NRD/ o/
15 L12 - 9 N10 | GPIO17/ B/ schmitt | 3-State | 2/4/8mA PD vdd2 31SD/3T2(4)(8)
EXTINT17 |
16 K16 - - SDRADDR5 o] - 3-State | 2/4/8mA vdd2 3T2(4)(8)
17 K15 - - SDRADDR6 o] - 3-State | 2/4/8mA vdd2 3T2(4)(8)
NWRENWRL/ o/
18 K14 - 10 M9 | GPIO30/ B/ schmitt | 3-State | 2/4/8mA PD vdd2 31SD/3T2(4)(8)
EXTINT30 I
EXDO/ B/
19 K13 - 1 N9 | GPIO46/ B/ schmitt | 3-State | 2/4/8mA PD vdd2 31SD/3T2(4)(8)
EXTINT46 I
20 K12 - - SDRADDR? o] - 3-State | 2/4/8mA vdd2 3T2(4)(8)

www.onsemi.com

25




LC823450

21 H13 - - SDRDATA5 B CMOS | 3-State 2/4/18mA PD Vvdd2 3ICD/3T2(4)(8)
22 J14 - - SDRDATAG B CMOS | 3-State 2/4/8mA PD vdd2 3ICD/3T2(4)(8)
23 Ji3 - - Vvdd2 P
24 H10 - - Vss G
25 Ji2 - - SDRDATA7 B CMOS | 3-State 2/4/8mA PD vdd2 3ICD/3T2(4)(8)
26 Jil - - SDRDATA8 B CMOS | 3-State 2/4/8mA PD Vvdd2 3ICD/3T2(4)(8)
27 H11 - - SDRDATA9 B CMOS | 3-State 2/4/18mA PD Vvdd2 3ICD/3T2(4)(8)
SCK1/ o/
28 H16 6 12 J8 GPIO0D/ B/ schmitt | 3-State | 6/8/10mA PU/PD VddQSPI 3ISUD/3T6(8)(10)
EXTINTOD |
TIOCBO1/ B/
DMCKOO0/ o/
29 H14 7 13 N8 Qscs/ o/ schmitt | 3-State | 6/8/10mA PU/PD VvddQSPI 3ISUD/3T6(8)(10)
GPI003/ B/
EXTINTO3 |
SDO1(QIO1)/ 1(B)/
30 J16 8 14 M8 GPIOOF/ B/ schmitt | 3-State | 6/8/10mA PU/PD VddQSPI 3ISUD/3T6(8)(10)
EXTINTOF |
31 Gl4 9 15 L8 VddQSPI P
SDI1(QIO0)/ Oo(B)/
32 H15 10 16 K8 GPIOOE/ B/ schmitt | 3-State | 6/8/10mA PU/PD VddQSPI 3ISUD/3T6(8)(10)
EXTINTOE |
33 J15 11 17 N7 Vss G
SWP1(QI02)/ o(B)/
34 G16 12 18 M7 GPIO11/ B/ schmitt | 3-State | 6/8/10mA PU/PD VddQSPI 3ISUD/3T6(8)(10)
EXTINT11 |
SHOLD1(QIO3)/ o(B)/
35 G15 13 19 L7 GPIO12/ B/ schmitt | 3-State | 6/8/10mA PU/PD VddQSPI 3ISUD/3T6(8)(10)
EXTINT12 |
TXD2/ o/
TIOCA10/ B/ .
36 H12 14 20 K7 GPIO0B/ B/ schmitt | 3-State 1/2/4mA PU/PD VddQSPI 3ISUD/3T1(2)(4)
EXTINTOB |
RXD2/ I/
TIOCA11/ B/ .
37 G13 15 21 J7 GPIO0C/ B/ schmitt | 3-State 1/2/4mA PU/PD VddQSPI 3ISUD/3T1(2)(4)
EXTINTOC |
TDI/ I/
SDCD1/ I/
38 G12 16 22 N6 SWO/ o/ schmitt | 3-State 2mA PU/PD VddsD1 3ISUD/3T2
GP1020/ B/
EXTINT20 |
TDO/ o/
SDWP1/ I/
39 G11 17 23 M6 INS/ I/ schmitt | 3-State 2mA PU/PD VddsD1 3ISUD/3T2
GPI021/ B/
EXTINT21 |
SDCMD1/ B/
BS/ o/
40 F16 18 24 L6 GPIO23/ B/ CMOS | 3-State | 6/8/10mA PU/PD VddsD1 3ICUD/3T6(8)(10)
EXTINT23 |
SDAT10/ B/
41 F15 19 25 K6 DATAO/ B/ CMOS | 3-State | 6/8/10mA PU/PD VddSD1 3ICUD/3T6(8)(10)
GP1024/ B/
EXTINT24 |
42 F14 20 26 N5 VddsD1 P
SDAT11/ B/
DATA1/ B/
43 E1l4 21 27 M5 GPIO25/ B/ CMOS | 3-State | 6/8/10mA PU/PD VddsSD1 3ICUD/3T6(8)(10)
EXTINT25 |
44 F13 22 28 L5 Vss G
SDAT12/ B/
DATA2/ B/
45 E16 23 29 J6 GPIO26/ B/ CMOS | 3-State | 6/8/10mA PU/PD VddsSD1 3ICUD/3T6(8)(10)
EXTINT26 |
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SDAT13/ B/
DATA3/ B/
46 | E15 24 0 | N4 | 288 2 | cmos | 3-sate | e/8/10mA | PUIPD VddsD1 3ICUD/3T6(8)(10)
EXTINT27 |
SDCLK1/ ol
47 | Dp16 25 31 | wma | SCK O | cmos | 3-state | 6/8/10mA | PUPD VddsD1 3ICUD/3T6(8)(10)
GPI022/ B/
EXTINT22 I
48 | F12 - - SDRADDRS o - 3-State | 2/4/8mA vdd2 3T2(4)(8)
49 | E2 - - SDRADDR9 o - 3State | 2/4/8mA Vvdd2 3T2(4)(8)
50 | F1u » - SDRADDR10 o » 3-State | 2/4/8mA vdd2 3T2(4)(8)
51 | E13 26 2 | w4 | vda P
52 | D13 27 33 | N3 | vss G
53 | D14 28 34 | N2 | vdd2 P
54 | D15 - - SDRBAO o - 3State | 2/4/8mA vdd2 3T2(4)(8)
55 | c16 - - SDRBAL o - 3State | 2/4/8mA vdd2 3T2(4)(8)
56 | C15 » - SDRCAS o » 3-State | 2/4/8mA vdd2 3T2(4)(8)
57 | cia - - SDRRAS o - 3State | 2/4/8mA vdd2 3T2(4)(8)
58 | B16 - - vdd2 P
50 | B15 » - Vss G
60 | AL6 - - SDRCKE o - 3State | 2/4/8mA vdd2 3T2(4)(8)
61 | A5 - - SDRCLK o - 3State | 2/4/8mA vdd2 3T2(4)(8)
62 | A4 29 35 | M3 | SDCLKO o | cmos | 3-state | 6/8i10ma VddsDo 3IC/3T6(8)(10)
63 | B14 30 36 | K5 | SDCMDO B | cMmos | 3-state | e8/10ma | PUPD VddSDO 3ICUD/3T6(8)(10)
64 | c12 31 37 | N1 | vddspo P
65 | B13 32 38 | L3 | SDATO0O B | cmos | 3-state | eg/10ma | PuPD VddsSDo 3ICUD/3T6(8)(10)
66 | C13 33 39 | M2 | vss G
67 | A13 34 40 | ka | sparor B | cmos | 3-state | e/ioma | PurD VddsDo 3ICUD/3T6(8)(10)
68 | AL2 35 41 | wm1 | spato2 B | cmos | 3-state | e/1i0ma | PuPD VddsDo 3ICUD/3T6(8)(10)
69 | BI2 36 42 | 5 | spatos B | cMmos | 3state | e8/10ma | PUPD vddsDo 3ICUD/3T6(8)(10)
TIOCAOL/ B/
SDCMD2/ B/
70 | cu 37 43 | K3 | PHIL/ o/ | cMos | 3-State | 6/8/10mA | PU/PD VddsD2 3ICUD/3T6(8)(10)
GPIO0A/ B/
EXTINTOA |
TXD1/ o)
71 | Aun 38 44 L2 2'3’%52// gf CMOS | 3-State | 6/8/10mA | PUIPD vddsD2 3ICUD/3T6(8)(L0)
EXTINTO4 I
RXD1/ 0
72 | B 39 45 | 94 | SDATZU B | cmos | a-state | e/snoma | PUPD vddsp2 3ICUD/3T6(8)(10)
EXTINTO5 I
73 | D12 40 46 | w1 | vddsp2 P
CTsU i
SDAT22/ B/
74 | c10 41 47 | He | RxDO/ I | cMos | 3-State | 6/8/10mA | PU/PD VddsD2 3ICUD/3T6(8)(10)
GPIO56/ B/
EXTINT56 |
75 | En 42 48 | k2 | vss G
RTS1/ ol
SDAT23/ B/
76 | B10 43 4 | k1 | TxDO/ o/ | cMos | 3-State | 6/8/10mA | PUPD VddsD2 3ICUD/3T6(8)(10)
GPIO57/ B/
EXTINTS57 I
TCK/ I
77 | bu 44 50 J3 | SpCDZ V' | schmitt | 3-State | 1/24mA | PUPD vddsD2 3ISUD/3TL(2)(4)
GPI029/ B/
EXTINT29 |
™S/ I
78 | D10 45 51 Hs | SDWP2/ V| schmitt | 3-State | 1/24mA | PUPD vddsD2 3ISUD/3TL(2)(4)
GPIO28/ B/
EXTINT28 I
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TIOCAO00/ B/
SDCLK2/ o/
79 A10 46 52 J2 PHIO/ o/ schmitt | 3-State | 6/8/10mA | PU/PD VddSD2 3ISUD/3T6(8)(10)
GPI009/ B/
EXTINTO9
80 E10 - - SDRCS o - 3-State | 2/4/8mA vdd2 3T2(4)(8)
81 F10 - - SDRWE o - 3-State | 2/4/8mA Vvdd2 3T2(4)(8)
82 G10 - - SDRDQMO le) - 3-State | 2/4/8mA Vdd2 3T2(4)(8)
83 D9 - - SDRDQM1 o - 3-State | 2/4/8mA vdd2 3T2(4)(8)
84 E9 - - SDRDATA10 B CMOS | 3-State | 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
85 F9 - - SDRDATA11l B CMOS 3-State 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
86 A9 47 53 J1 Vvddl P
87 B9 48 54 H4 Vss G
88 G9 - 55 G5 XTALINFOO B schmitt | 3-State 2/4/8mA PU vdd2 3ISU/3T2(4)(8)
89 Cc9 49 56 H1 Vvdd2 P
90 H9 - - SDRDATA12 B CMOS | 3-State | 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
91 G8 - - SDRDATA13 B CMOS 3-State 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
92 F8 - - SDRDATA14 B CMOS | 3-State | 2/4/8mA PD Vvdd2 3ICD/3T2(4)(8)
93 ES - - SDRDATA15 B CMOS | 3-State | 2/4/8mA PD Vdd2 3ICD/3T2(4)(8)
94 D8 50 57 H2 VddRTC P
95 A7 - 58 H3 RTCMODE | CMOS - - - VddRTC 11C
96 B8 51 59 G2 VssRTC G
97 A8 52 60 Gl XIN32K | X - - - VddRTC X
98 Cc8 53 61 G3 XOUT32K o - X - - VddRTC X
99 B7 54 62 F1 VDET | CMOS - - - VddRTC 1lIC
100 Cc7 55 63 G4 RTCINT(*1) O - oD 0.3mA-OD - VddRTC OoD3
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 11SD
104 G7 - 67 El KEYINT2 | schmitt - - PD VddRTC 11SD
105 A6 57 68 E2 AVddADC P
106 B6 - - VRH | 3A - - - AVddADC 3A
107 C6 - - VR o - 3A - - AvVddADC 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 C1 AN2 | 3A - - - AVddADC 3A
114 B4 63 74 Cc2 AN1 | 3A - - - AVddADC 3A
115 A4 64 75 B1 ANO | 3A - - - AVddADC 3A
NLBEXAO/ o/
116 D5 - 76 F5 GPIO16/ B/ schmitt | 3-State 2/4/18mA PD vdd2 3ISD/3T2(4)(8)
EXTINT16 |
EXD1/ B/
117 F6 - 77 E4 GPI1047/ B/ schmitt | 3-State 2/4/18mA PD vdd2 3ISD/3T2(4)(8)
EXTINT47 |
EXA1/ o/
118 A3 - - GPIO32/ B/ schmitt | 3-State | 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT32 |
EXA2/ o/
119 B3 - - GPIO33/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT33 |
EXA3/ o/
120 A2 - - GPIO34/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT34 |
121 Al - - Vss G
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122 B2 - - Vdd2 P
EXA4/ o/

123 B1 - - GPIO35/ B/ schmitt | 3-State 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT35 |
EXA5/ o/

124 Cl - - GPIO36/ B/ schmitt | 3-State 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT36 |
EXA6/ o/

125 Cc2 - - GPIO37/ B/ schmitt | 3-State 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT37 |
SCLO/ o/

126 C3 65 78 Al GPI1007/ B/ schmitt | 3-State 1/2/4mA PU/PD Vvdd2 3ISUD/3T1(2)(4)
EXTINTO7 |
EXA7/ o/

127 D3 - - GPIO38/ B/ schmitt | 3-State 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT38 |
SDAO/ B/

128 D4 66 79 B2 GPI1008/ B/ schmitt | 3-State 1/2/4mA PU/PD vdd2 3ISUD/3T1(2)(4)
EXTINTO8 |
EXA8/ o/

129 E4 - - GPIO39/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT39 |
SDO0/ o/

130 E5 67 80 C3 GPIO1F/ B/ schmitt | 3-State 1/2/4mA PU/PD Vdd2 3ISUD/3T1(2)(4)
EXTINT1F |

131 D1 68 81 D4 Vss G

132 D2 69 82 A2 vdd2 P
EXA9/ o/

133 F4 - - GPIO3A/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT3A |
EXA10/ o/

134 F5 - - GPIO3B/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT3B |
EXA11/ o/

135 G5 - - GPI10O3C/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT3C |
SCKO0/ B/

136 G4 70 83 B3 GPIO1D/ B/ schmitt | 3-State 1/2/4mA PU/PD vdd2 3ISUD/3T1(2)(4)
EXTINT1D |
EXA12/ o/

137 G6 - - GPI03D/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT3D |
SWDCLK/ I/
GPI058/ B/ .

138 H4 71 84 A3 EXTINTSS/ I/ schmitt | 3-State 1/2/4mA PU/PD vdd2 3ISUD/3T1(2)(4)
DMCKO1 O
EXA13/ o/

139 H5 - - GPIO3E/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT3E |
SDI0/ 1/

140 H6 72 85 F6 | GPIO1E/ B/ schmitt | 3-State | 1/2/4mA | PU/PD Vdd2 3ISUD/3T1(2)(4)
EXTINT1E |
EXA14/ o/

141 J4 - - GPIO3F/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT3F |
SWDIO/ B/
GPIO59/ B/ .

142 J5 73 86 Cc4 EXTINT59/ I/ schmitt | 3-State 2mA PU vdd2 3ISU/3T2
DMDIN1 |
EXD2/ B/

143 H7 - 87 E5 | GPIO48/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT48 |
EXD3/ B/

144 J6 - 88 A4 | GPIO49/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT49 |

145 E3 74 89 B4 Vddi P

146 F3 - - Vdd2 P

147 G3 - 90 D5 Vss G
EXA15/ o/

148 K6 - - GPI040/ B/ schmitt | 3-State | 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT40 |
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EXA16/ o/
149 K5 - - GP1041/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT41 |
EXA17/ o/
150 L5 - - GP1042/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT42 |
EXA18/ o/
151 M4 - - GP1043/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT43 |
152 K4 - - Vss G
153 E2 - - DVddUSBPHY1 P
154 F2 75 91 A5 AVddUSBPHY1 P
155 G2 76 92 C5 AVssUSBPHY G
156 E1 77 93 B5 USBDM B 3A 3A - - AVddUSBPHY2 3A
157 F1 78 94 B6 USBDP B 3A 3A - - AVddUSBPHY2 3A
158 Gl 79 95 Cc6 AVssUSBPHY G
159 H2 80 96 D6 AVddUSBPHY2 P
160 J1i 81 97 E6 AVssUSBPHY G
161 H1 82 98 B7 USBEXT12 o - 3A - - AVddUSBPHY2 3A
162 J2 83 99 Cc7 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 VddXT1 P
168 K1 87 103 A8 XIN1 | X - - - VddXT1 X
169 L2 88 104 D8 VssXT1 G
170 L3 89 105 c8 XOUT1 o - X - - VddXT1 X
171 L4 90 106 E8 vdd1 P
172 M3 - - Vss G
173 M2 91 107 A9 AVddPLL1 P
174 M1 92 108 B9 VCNT1 (0] - 1A - - AvddPLL1 1A
175 N1 93 109 Cc9 AVssPLL1 G
EXD4/ B/
176 N3 - 110 A10 GPIO4A/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT4A |
177 N2 - - Vss G
178 P1 - - Vdd2 P
EXD5/ B/
179 P2 - 111 B10 GPI104B/ B/ schmitt | 3-State 2/4/18mA PD Vvdd2 3ISD/3T2(4)(8)
EXTINT4B |
EXD6/ B/
180 R1 - 112 D9 GPI104C/ B/ schmitt | 3-State 2/4/8mA PD Vvdd2 3ISD/3T2(4)(8)
EXTINT4C |
EXA19/ o/
181 R2 - - GP1044/ B/ schmitt | 3-State 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT44 |
EXA20/ o/
182 R3 - - GP1045/ B/ schmitt | 3-State 2/4/8mA PD Vvdd2 3ISD/3T2(4)(8)
EXTINT45 |
EXD7/ B/
183 P3 - 113 All GPI104D/ B/ schmitt | 3-State 2/4/8mA PD Vdd2 31SD/3T2(4)(8)
EXTINT4D |
TIOCBOO/ B/
DMDINO/ I/
184 N4 94 114 F7 DINY/ I/ schmitt | 3-State 1/2/4mA PU/PD vdd2 3ISUD/3T1(2)(4)
GPIO02/ B/
EXTINTO2 |
185 R4 - 115 B11 Vss
186 P4 95 116 Al2 Vvdd2 P
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DOUTY/ ol
187 | M6 96 17 | ci0 | GPios/ B/ | schmitt | 3-State | 1/2/4mA | PUPD vdd2 3ISUDI3T1(2)(4)
EXTINT15 |
EXD8/ B/
188 | N5 ; - GPIO4E/ B/ | schmitt | 3-State | 2/4/8mA PD vdd2 3ISDI3T2(4)(8)
EXTINT4E |
EXD9/ B/
189 | M5 ; - GPIO4F/ B/ | schmitt | 3-State | 2/4/8mA PD Vvdd2 3ISDI3T2(4)(8)
EXTINT4F |
BCK1/ B/
190 | L6 ; 18 | G6 | GPIO13/ B/ | schmitt | 3-State | 1/2/4mA | PUPD vdd2 3ISUD/3T1(2)(4)
EXTINT13 |
EXD10/ B/
191 | w7 ; - GPIO50/ B/ | schmitt | 3-State | 2/4/8mA PD vdd2 3ISDI3T2(4)(8)
EXTINTS0 |
LRCK1/ B/
192 | N7 ; 19 | &7 | GPIo14/ B/ | schmitt | 3-State | 1/2/4mA | PUPD vdd2 3ISUDI3T1(2)(4)
EXTINT14 I
MCLKO/ B/
193 | N6 97 120 | B12 | MCLKV B/ | schmitt | 3-State | 1/2/4mA | PUPD vdd2 3ISUD/3T1(2)(4)
GPIO18/ B/
EXTINT18 |
EXD11/ B/
194 | L7 ; . GPIO51/ B/ | schmitt | 3-State | 2/4/8mA PD vdd2 3ISD/3T2(4)(8)
EXTINT51 |
BCKO/ B/
195 | M8 98 121 | H7 gg’%‘lg/” g// schmitt | 3-State | 1/2/4mA | PU/PD vdd2 3ISUD/3TL(2)(4)
EXTINTL9 I
EXD12/ B/
196 | K7 ; - GPIO52/ B/ | schmitt | 3-State | 2/4/8mA PD Vvdd2 3ISDI3T2(4)(8)
EXTINT52 |
197 | ps 99 122 | cu | vda2 P
198 | J7 - 123 | D10 | XTALINFOL B | schmitt | 3-State | 2/4/8mA PU vdd2 3ISU/3T2(4)(8)
199 | Pe 100 124 | c12 | vss G
EXD13/ B/
200 | L8 ; - GPIO53/ B/ | schmitt | 3-State | 2/4/8mA PD vdd2 3ISDI3T2(4)(8)
EXTINT53 |
LRCKO/ B/
201 | K8 101 125 | g9 | DMDINL/ Vo | schmitt | 3-State | 1/2/4mA | PU/PD vdd2 3ISUD/3T1(2)(4)
GPIO1A/ B/
EXTINTLA |
EXD14/ B/
202 | 38 ; - GPIO54/ B/ | schmitt | 3-State | 2/4/8mA PD vdd2 3ISDI3T2(4)(8)
EXTINT54 I
DINO/ i
203 | N9 102 126 | Fg | DMDINO/ V' | schmitt | 3-State | 1/24mA | PUPD vdd2 3ISUD/3T1(2)(4)
GPIO1B/ B/
EXTINT1B I
EXD15/ B/
204 | Mo ; - GPIOSS/ B/ | schmitt | 3-State | 2/4/8mA PD vdd2 3ISDI3T2(4)(8)
EXTINT55 |
DOUTO/ ol
DMCKOO/ ol .
205 | N8 103 127 | E10 | 2K O | schmitt | 3-state | 1/2i4mA | PUIPD vdd2 3ISUD/3T1(2)(4)
EXTINTLC |
206 | P7 104 128 | D11 | NRES 1| schmit - - - Vvdd2 3Is
207 | L9 105 129 | p12 | BMODEO B | schmit | 3-State | 2mA PU/PD Vvdd2 3ISUD/3T2
208 | K9 106 130 | Fo | BMODE1 B | schmitt | 3-State | 2mA PU/PD vdd2 3I1SUD/3T2
209 | J9 107 131 | Fl0 | TEST 1| schmit - - Vvdd2 3Is
210 | P8 108 132 | E1 | vdd2 P
211 | Hs 109 133 | E12 | vss G
212 | P9 110 134 | G10 | vddi P
213 | Rs 11 135 | F1l | AVsSDAMPR G
ROUT/ ol
214 | R6 112 136 | F12 | ROUT 2 ; 1A ; ; AVAdDAMPR 1A
215 | R7 113 137 | G11 | AvddDAMPR P
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216 | Rs 114 138 | G12 | AvddpAmPL P
217 | Ro 115 130 | miz | VT e ; 1A ; ; AVAdDAMPL 1A
218 | R10 116 140 | Hil | AVssDAMPL G
219 | P10 - - vdd1 P
220 | N11 117 141 | H10 | Vss G
142 | J12 | AvddPLL3 P
(*3) (*2)
143 | i1 | venTs o - 3A - - AVAdPLL3 3A
221 | P12 118 144 | 310 | AvssPLL2 G
222 | R12 119 145 | Ki1 | VCNT2 o - 1A ] ] AVAdPLL2 1A
23 | R13 120 146 | K12 | AvddPLL2 P
224 | P11 121 147 | Go | vdd1 P
225 R11 - - Vss G
26 | N12 - - vdd2 P
GPIO2D/ B/
227 | w10 122 148 | Ho Eﬁg%%?/ g/ schmitt | 3-State | 2/4/8mA | PU/PD vdd2 3ISUD/3T2(4)(8)
SDRADDR1L 0
228 | L10 - - SDRADDRO o - 3-State | 2/4/8mA vdd2 3T2(4)(8)
229 | K10 123 149 | c8 E)TlT?r\?TEéE EI” schmitt | 3-State | 1/2/4mA | PU/PD vdd2 3ISUD/3TL(2)(4)
230 | J10 ] - SDRADDR1 o ] 3-State | 2/4/18mA vdd2 3T2(4)(8)
231 | N10 - - SDRADDR2 o - 3-State | 2/4/8mA vdd2 3T2(4)(8)
232 | mu 124 150 | L12 E)F("T?,\fTFéF EI” schmitt | 3-State | 1/2/4mA | PU/PD vdd2 3ISUD/3T1(2)(4)
233 | P13 125 151 | L11 | Vss G
scLy ol
234 | L1 126 152 | K10 | GPIO2B/ B/ | schmitt | 3-State | 1/2/4mA | PU/PD vdd2 3ISUD/3T1(2)(4)
EXTINT2B |
235 | R14 127 153 | M12 | vdd2
SDAL/ B/
236 | Kil 128 154 | J9 | GPlo2c/ B/ | schmitt | 3-State | 1/2/4mA | PU/PD vdd2 3ISUD/3T1(2)(4)
EXTINT2C |
237 | M12 ; - SDRDATAQ B | cMOS | 3-State | 2/4/8mA PD vdd2 3ICDI3T2(4)(8)
238 | N13 - - SDRDATAL B | cmos | 3-state | 2/4/8mA PD vdd2 3ICD/3T2(4)(8)
239 | P14 - - SDRADDR3 o - 3-State | 2/4/8mA vdd2 3T2(4)(8)
240 | R15 - - SDRADDR4 o - 3-State | 2/4/18mA vdd2 3T2(4)(8)

(*1) RTCINT (open drain Output) 3.6V tolerant
(*2) Pin assignment for PLL3 of package TQFP128L is as below

PLL3
118 AVddPLL3
119 VCNT3
120 AVssPLL2

(*3) PLL3 is unusable in package LFBGA240.
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3-2 Input/Output Circuit

LC823450

Attribute : 3IS

Attribute : 11S

%Vddlo *q
PAD[ > ’/} >

— Vss

VddIO * 1

Lk
I

Attribute : 1IC

Attribute : 1ISD

%Vddlo *1 VddIO * 1
PAD[ > % I PAD
— Vss — Vss
Attribute : 3T2(4)(8) Attribute : OD3
VvddIO * 1
2/4/8mA > PAD
PAD ° —
Out/Hiz
— Vss — Vss
Attribute : 3ICUD/3T6(8)(10) Attribute : 3ICD/3T2(4)(8)
VvddIO * 1 VddIO * 1
ON/OFEE N
1% =
DRVcent * 2, DRVent * 2,
PAD PAD
Out/Hiz Out/Hiz
q <—1 < <—
ON/OFE N = ON/OFF N —
vV Vv
— Vss — Vss
Attribote - 3tSUDrS TR 73T2(4)(8T; - -
IATE(R)(10) Attribute : 3ISUD/3T2
VvddIO * 1 VvddIO * 1
ON/OFF__ N ON/OFF__n,
1% = v =
DRVent * 2,
PAD PAD
Out/Hiz Out/Hiz E ‘ ‘
q Z—1 < <4—+
ON/QFE l’> — ON/OFE N, —
— Vss — Vss

[> Level Shifter

www.onsemi.com
33




LC823450

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

Attribute : 3I1SU/3T2

VddlOo * 1

DRVent * 2
PAD

Out/Hiz

G—

ON/OFE =

Y &

= Vss

VddiO * 1

ON/OEE__ N
g =

Out/Hiz E [’ ‘

< 4

PAD

—= Vss

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

Attribute : 3A,1A

VddIO * 1
ON/OFE_ N

|2
DRVent * 2

|
PAD

Out/Hiz

A
A

— Vss

;AVdd* ;AVdd*
PAD(Output)

>
PAD(Input)

<

— AVss* — AVss*

Attribute : X

i VAdXT1/VAdRTC
PAD(Input) \%DD_‘
—————>
>

<

PAD(Output)—— —

— Vss

[> Level shifter

*1:Vdd2, vddSDO, VddSD1, VddSD2, VddQSPI (10 Pwr Grp of 3-1 Pin Assignment)
* 2 :DRVcent : 1/2/4mA, 2/4/8mA. 4/8/10mA, etc. Drivability switch control signal
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3-3 Port state table

LC823450

LFBGA240

TQFP128L

WLP154

PIN NAME

(*1)
Default Function
(NRES=Low)

(*2)
Port status
NRES=Low(i)

(*2)
Port status
NRES=High(ii)

TCLKAO/
BCK1/
GPIO00/
EXTINTOO

GPIO00

Hiz

Hiz

TCLKBO/
LRCK1/
GPI001/
EXTINTO1

GPIO01

Hiz

Hiz

TIOCBOO/
DMDINO
DIN1/
GPI1002/
EXTINTO2/

GPI1002

Hiz

Hiz

TIOCBO1/
DMCKOO/
Qscs/
GPI003/
EXTINTO3

GPIO03

PU

PU(*3)

TXD1/
SDAT20/
GPIlO04/
EXTINTO4

GPI0O04

Hiz

Hiz

RXD1/
SDAT21/
GPIO05/
EXTINTOS

GPIO05

Hiz

Hiz

NCSO0/
GPI1006/
EXTINTO6

GPI006

Hiz

Hiz

SCLo/
GPIO07/
EXTINTO7

GPIO07

Hiz

Hiz

SDAO/
GPI0O08/
EXTINTO8

GPIO08

Hiz

Hiz

TIOCA00/
SDCLK2/
PHIO/
GPI009/
EXTINTO9

GPIO09

Hiz

Hiz

TIOCAO01/
SDCMD2/
PHI1/
GPIO0A/
EXTINTOA

GPIOOA

Hiz

Hiz

TXD2/
TIOCA10/
GPIO0B/
EXTINTOB

GPIO0OB

Hiz

Hiz

RXD2/
TIOCA1l/
GPIOOC/
EXTINTOC

GPIOOC

Hiz

Hiz

SCK1/
GPIO0D/
EXTINTOD

GPIOOD

Hiz

Hiz

SDI1(QIO0)/
GPIOOE/
EXTINTOE

GPIOOE

Hiz

Hiz

SDO1(QIOL)/
GPIOOF/
EXTINTOF

GPIOOF

Hiz

Hiz
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NCS1/
RXDO/
GPlO10/
EXTINT10

LC823450

GPIO10

Hiz

Hiz

SWP1(QIO2)/
GPIO11/
EXTINT11

GPIO11

Hiz

Hiz

SHOLD1(QIO3)/
GPIO12/
EXTINT12

GPIO12

Hiz

Hiz

BCK1/
GPIO13/
EXTINT13

GPIO13

Hiz

Hiz

LRCK1/
GPI1014/
EXTINT14

GPIO14

Hiz

Hiz

DOUTL/
GPI015/
EXTINT15

GPIO15

Hiz

Hiz

NLBEXAO/
GPlO16/
EXTINT16

GPIO16

Hiz

Hiz

NRD/
GPI017/
EXTINT17

GPIO17

Hiz

Hiz

MCLKoO/
MCLK1/
GPIO18/
EXTINT18

GPIO18

Hiz

Hiz

BCKO/
DMCKO1/
GPI1019/
EXTINT19

GPI019

Hiz

Hiz

LRCKO/
DMDIN1/
GPIO1A/
EXTINT1A

GPIO1A

Hiz

Hiz

DINO/
DMDINO/
GPlO1B/
EXTINT1B

GPIO1B

Hiz

Hiz

DOUTO/
DMCKOO0/
GPlO1C/
EXTINT1C

GPIO1C

Hiz

Hiz

SCKo/
GPIO1D/
EXTINT1D

GPIO1D

Hiz

Hiz

SDIO/
GPIO1E/
EXTINT1E

GPIO1E

Hiz

Hiz

SDO0/
GPIO1F/
EXTINT1F

GPIO1F

Hiz

Hiz

TDI/
SDCD1/
SwWo/
GPI1020/
EXTINT20

GPI1020

Hiz

Hiz

TDO/
SDWP1/
INS/
GPl1021/
EXTINT21

GPI021

Hiz

Hiz
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SDCLK1/
SCLK/
GPl1022/
EXTINT22

LC823450

GP1022

Hiz

Hiz

SDCMD1/
BS/
GPI1023/
EXTINT23

GPI1023

Hiz

Hiz

SDAT10/
DATAOQ/
GP1024/
EXTINT24

GPI1024

Hiz

Hiz

SDAT11/
DATAL/
GPI025/
EXTINT25

GPI1025

Hiz

Hiz

SDAT12/
DATA2/
GPl1026/
EXTINT26

GPI1026

Hiz

Hiz

SDAT13/
DATA3/
GPI1027/
EXTINT27

GPI1027

Hiz

Hiz

T™MS/
SDWP2/
GPl1028/
EXTINT28

GPI1028

Hiz

Hiz

TCK/
SDCD2/
GPI1029/
EXTINT29

GPI1029

Hiz

Hiz

GPIO2A/
EXTINT2A/
SDRADDR12

GPIO2A

Hiz

Hiz

SCL1/
GPlO2B/
EXTINT2B

GPIO2B

Hiz

Hiz

SDAL/
GPlO2C/
EXTINT2C

GPIO2C

Hiz

Hiz

GPIO2D/
EXTINT2D/
DMCKOO0/
SDRADDR11

GPIO2D

Hiz

Hiz

GPIO2E/
EXTINT2E

GPIO2E

Hiz

Hiz(*4)

GPIO2F/
EXTINT2F

GPIO2F

Hiz

Hiz(*5)

NWRENWRL/
GPIO30/
EXTINT30

GPIO30

Hiz

Hiz

NHBNWRH/
TXDO/
GPIO31/
EXTINT31

GPIO31

Hiz

Hiz

EXAL/
GPI1032/
EXTINT32

GP1032

Hiz

Hiz

EXA2/
GPIO33/
EXTINT33

GPIO33

Hiz

Hiz

EXA3/
GPIO34/
EXTINT34

GPI034

Hiz

Hiz

EXA4/
GPIO35/
EXTINT35

GPIO35

Hiz

Hiz
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EXA5/
GPI1036/
EXTINT36

LC823450

GPI036

Hiz

Hiz

EXA6/
GPIO37/
EXTINT37

GPIO37

Hiz

Hiz

EXA7/
GPIO38/
EXTINT38

GPIO38

Hiz

Hiz

EXA8/
GPI1039/
EXTINT39

GPIO39

Hiz

Hiz

EXA9/
GPIO3A/
EXTINT3A

GPIO3A

Hiz

Hiz

EXA10/
GPIO3B/
EXTINT3B

GPIO3B

Hiz

Hiz

EXAl11/
GPIO3C/
EXTINT3C

GPIO3C

Hiz

Hiz

EXA12/
GPIO3D/
EXTINT3D

GPIO3D

Hiz

Hiz

EXA13/
GPIO3E/
EXTINT3E

GPIO3E

Hiz

Hiz

EXA14/
GPIO3F/
EXTINT3F

GPIO3F

Hiz

Hiz

EXA15/
GPlO40/
EXTINT40

GPIO40

Hiz

Hiz

EXA16/
GPlO41/
EXTINT41

GPI1041

Hiz

Hiz

EXA17/
GPl1042/
EXTINT42

GP1042

Hiz

Hiz

EXA18/
GPI1043/
EXTINT43

GPIO43

Hiz

Hiz

EXA19/
GPl044/
EXTINT44

GPI1044

Hiz

Hiz

EXA20/
GP1045/
EXTINT45

GPI1045

Hiz

Hiz

EXDO/
GPlO46/
EXTINT46

GPIO46

Hiz

Hiz

EXD1/
GPI1047/
EXTINT47

GPI1047

Hiz

Hiz

EXD2/
GPl1048/
EXTINT48

GPI1048

Hiz

Hiz

EXD3/
GPI1049/
EXTINT49

GPIO49

Hiz

Hiz

EXD4/
GPIO4A/
EXTINT4A

GPIO4A

Hiz

Hiz

EXD5/
GPl104B/
EXTINT4B

GP104B

Hiz

Hiz
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EXD6/
] [ GPIOAC/ GPIO4C Hiz Hiz
EXTINTAC
EXD7/
@ o GPIO4D/ GPI104D Hiz Hiz
EXTINT4D
EXD8/
@ GPIO4E/ GPIO4E Hiz Hiz
EXTINT4E
EXDY/
] GPIO4F/ GPIO4F Hiz Hiz
EXTINT4F
EXD10/
(] GPIO50/ GPIO50 Hiz Hiz
EXTINT50
EXD11/
@ GPIO51/ GPIO51 Hiz Hiz
EXTINT51
EXD12/
] GPIO52/ GPIO52 Hiz Hiz
EXTINT52
EXD13/
(] GPIO53/ GPIO53 Hiz Hiz
EXTINT53
EXD14/
o GPIO54/ GPIO54 Hiz Hiz
EXTINT54
EXD15/
] GPIO55/ GPIO55 Hiz Hiz
EXTINT55
CTS1/
SDAT22/
@ [ ] o RXDO/ GPI0O56 Hiz Hiz
GPIO56/
EXTINT56
RTS1/
SDAT23/
@ [ ] o TXDO/ GPIO57 Hiz Hiz
GPIO57/
EXTINT57
] o [ SDAT00 SDATO00 Hiz Hiz
@ [ ] o SDATO1 SDATO1 Hiz Hiz
@ o o SDAT02 SDAT02 Hiz Hiz
] o [ SDAT03 SDATO03 Hiz Hiz
@ [ ] o SDCLKO SDCLKO Low Low
@ o o SDCMDO SDCMDO Hiz Hiz
] SDRADDRO SDRADDRO Low Low
(] SDRADDR1 SDRADDR1 Low Low
o SDRADDR10 SDRADDR10 Low Low
] SDRADDR2 SDRADDR2 Low Low
(] SDRADDR3 SDRADDR3 Low Low
o SDRADDR4 SDRADDR4 Low Low
] SDRADDR5 SDRADDRS Low Low
(] SDRADDRG6 SDRADDRG Low Low
o SDRADDR7 SDRADDR? Low Low
] SDRADDRS SDRADDRS Low Low
(] SDRADDRY SDRADDR9 Low Low
@ SDRBAO SDRBAO Low Low
] SDRBA1 SDRBA1 Low Low
(] SDRCAS SDRCAS High High
@ SDRCKE SDRCKE High High
] SDRCLK SDRCLK Low Low
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@ SDRCS SDRCS High High

o SDRDATAO SDRDATAOQ Hiz Hiz

[ J SDRDATAL SDRDATA1 Hiz Hiz

o SDRDATA10 SDRDATA10 Hiz Hiz

o SDRDATA11 SDRDATA11 Hiz Hiz

[ J SDRDATA12 SDRDATA12 Hiz Hiz

o SDRDATA13 SDRDATA13 Hiz Hiz

o SDRDATA14 SDRDATA14 Hiz Hiz

[ J SDRDATA15 SDRDATA15 Hiz Hiz

o SDRDATA2 SDRDATA2 Hiz Hiz

o SDRDATA3 SDRDATA3 Hiz Hiz

[ J SDRDATA4 SDRDATA4 Hiz Hiz

o SDRDATA5 SDRDATA5 Hiz Hiz

o SDRDATA6 SDRDATA6 Hiz Hiz

[ J SDRDATA7 SDRDATA7 Hiz Hiz

o SDRDATAS SDRDATAS Hiz Hiz

o SDRDATA9 SDRDATA9 Hiz Hiz

@ SDRDQMO SDRDQMO High High

o SDRDQM1 SDRDQM1 High High

o SDRRAS SDRRAS High High

] SDRWE SDRWE High High
SWDCLK/

[ ] o o g‘fg'ﬁﬁ?& y SWDCLK Hiz Hiz
DMCKO1
SWDIO/

) ° ° o SWDIO Hiz Hiz
DMDIN1

[ J o [ ] NRES NRES Hiz Hiz

] o o TEST TEST Hiz Hiz

(] [ XTALINFOO XTALINFOO Hiz Hiz

[ J [ XTALINFO1 XTALINFO1 Hiz Hiz

] o [ ] BMODEO BMODEO Hiz Hiz

(] o [ ] BMODE1 BMODE1 Hiz Hiz

[ J [ RTCMODE RTCMODE Hiz Hiz

] [ ] KEYINTO KEYINTO PD PD

(] [ KEYINT1 KEYINT1 PD PD

[ J [ KEYINT2 KEYINT2 PD PD

] o [ ] BACKUPB BACKUPB Hiz Hiz

@ o [ ] RTCINT RTCINT -(Not Determined) -(Not Determined)

[ J o [ ] VDET VDET Hiz Hiz

() ) ° g LouT Hiz Hiz

(] o o gggg’m ROUT Hiz Hiz

[ ] o o USBDM USBDM Hiz Hiz

[ J o [ USBDP USBDP Hiz Hiz

] o ([ USBEXT12 USBEXT12 -(Not Applicable) -(Not Applicable)

] o [ VCNT1 VCNT1 -(Not Applicable) -(Not Applicable)

o VCNT2 VCNT2 -(Not Applicable) -(Not Applicable)
®(6) ®(5)
o VCNT3 VCNT3 -(Not Applicable) -(Not Applicable)

@ [ ] o ANO ANO -(Not Applicable) ~(Not Applicable)

@ o [ ] AN1 AN1 -(Not Applicable) ~(Not Applicable)

] o [ ] AN2 AN2 -(Not Applicable) -(Not Applicable)
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@ o [ ] AN3 AN3 -(Not Applicable) -(Not Applicable)
[ ) ([ J [ J AN4 AN4 -(Not Applicable) -(Not Applicable)
@ o o 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)
@ o o XIN32K XIN32K -(Not Applicable) -(Not Applicable)
@ o [ ] XOUT1 XOUT1 -(Not Applicable) -(Not Applicable)
@ o o XOUT32K XOUT32K -(Not Applicable) -(Not Applicable)

[Note]

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

(*1) Default function is port function set by NRES=Low
(*2) NRES=High(ii) occurs just after NRES=Low(i)

(*3) 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.
(*4) This port is set to output port to be used as external power control during Internal ROM boot.

(*5) This port is set to output port to be used as boot monitor port during Internal ROM boot.

(*6) One of VCNT2 or VCNT3 is available
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4 Electrical Specification

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.

4-1 Maximum Ratings (*1)
*Vss* =0V

Item Symbol Condition Ratings Unit

Maximum power vdd1 -0.5t0 +1.8 \%
supply voltage VddRTC
VddXT1
AvddUSBPH
Y1
DVddUSBPH
Y1
AvddPLL1
AvddPLL2
AVddDAMPL -0.5t0 +2.5 \
AVddDAMPR
vdd2 -0.5t0 +4.6 \
VddSDO
VddsD1
VddsD2
VddQSPI
AVddPLL3
AVddADC
AvddUSBPH
Y2

Input voltage V, -0.5 to *vVdd*+0.5 \
Viuss USBDPUSB | -0.5t0 vV
DM terminal AVddUSBPHY2+0.5(<4.6)

Operating ambient | Topr —20 to +65 °C
temperature

Ambient Tstg -55to +125 °C
temperature
of preservation

(*1) 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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4-2 Recommended Operating Conditions (*1)
Ta = -20°C to +65°C

Low voltage operation(*2)

High voltage operation(*2)

Item Symbol Condition Min Typ Max Nin Ty Max Unit
Power supply | Vddi 0.93 1.0 1.27 1.1 1.2 1.27 \Y
voltage VddXT1 (*3) 0.93 1.0 1.3 0.93 1.2 1.3 \%
AvddPLL1 0.93 1.0 1.3 1.1 1.2 1.3 \%
AvddPLL2 0.9 1.0 1.3 0.9 1.2 1.3 \%
AVddPLL3 2.7 3.3 3.6 same as left \%
VddRTC 0.9 1.0 1.1 same as left V
Vdd2 2.7 3.3 3.6 same as left \%
1.7 1.8 1.95 same as left \%
\VddSDO 2.7 3.3 3.6 same as left \%
1.7 1.8 1.95 same as left \%
VddsSD1 2.7 3.3 3.6 same as left \%
1.7 1.8 1.95 same as left \%
VddSD2 2.7 3.3 3.6 same as left \%
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 3.3 3.6 same as left \%
AVddUSB | (*4) 0.93 1.2 13 same as left \Y
PHY1 (*5) 1.08 1.2 13 same as left \Y
DVddUSB | (*4) 0.93 1.2 13 same as left \Y
PHY1 (*5) 1.08 1.2 13 same as left \Y
AVddUSB | (*4) 2.7 3.3 3.6 same as left \Y
PHY?2 (*5) 3.0 3.3 3.6 same as left \Y
AVddDAM 0.93 1.2 1.65 same as left \%
PL (*6) 0.93 1.2 1.95 same as left \Y
AVddDAM 0.93 1.2 1.65 same as left \%
PR (*6) 0.93 1.2 1.95 same as left \Y
Input range VIN 0 *Vdd* same as left V

(*1) 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.
(*2) Follow the operating frequency specifications because the operating frequency ranges are specified according to the operating voltage

ranges.

(*3) Regarding Xtal frequency range, refer to the detailed datasheet.
(*4) While USB is not used.
(*5) While USB is used (including USB suspend mode)
(*6) While used as GPO (general purpose output) the output of which can be controlled by registers
(*7) - Power domains of Vddl, AVddUSBPHY1 = DVddUSBPHY1, AVddPLL1, AVddPLL2, AVddPLL3, VddXT1 are divided, and different
voltage can be supplied.
- Power domains of Vdd2, vVddSDO, 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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Low voltage High voltage
Item Symbol Function operation operation Unit
Min [ Typ [ Max Min [ Typ | Max
Xtal Input Fxinl System, 12 MHz or 20 MHz 12 MHz or 20 MHz or -
frequency Audio clock 24 MHz or 48 MHz
(XT1 oscillator) tolerance : £200 ppm or less tolerance : £200 ppm or less
Jitter : +50 ps or less Jitter : £50 ps or less
(*4) (*4)
FXinRTC RTC clock 32.768 kHz same as |eft -
(XTRTC oscillator) Jitter : £500ps or less
Frc RC 0.4 1 2 same as |eft MHz
(RC oscillator) (*5) (*5) (*5)

Time for Txinl 3 same as left ms

Xtal stable (*7)

TXiNnRTC 1000 same as left ms
(*7)

Internal Farm Cortex-M3 0 100 0 160(*6) MHz
clock Fahb AHB 0 100 0 160(*6) | MHz
frequency =05 APB 0 100 0 160(*6) | MHz

Fdsp DSP 0 100 0 160(*6) MHz

Faud(*1) AUDCLK(768fs) 0 33.8688 147.456 same as left MHz

Fdec DECCLK(*2) 0 16.9344 73.728 same as left MHz
(MP3 Decoder)

Fenc ENCCLK(*3) 0 8.4672 36.864 same as left MHz
(MP3 Encoder)

(*1) 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.
(*2)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 MPEG2 /
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.
(*3) 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.
(*4) Refer to the detailed datasheet. If USB function is not used, the specification required may be relaxed. Please contact our representative
in detail.
(*5) Vdd1 =0.93 V to 1.27 V, Ta = -20 to +65°C
(*6) 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
(*7) These are just reference values under Ta = 25°C, and need to be adjusted to customer board situation.

as memory access control register4.
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4-3 DC Characteristics (*1)
Vdd2=2.7V1t03.6V,VddRTC=09Vto1l.1V,VvVddSD0=2.7V1t03.6V,VddSD1=27Vto3.6V
VddSD2 =27V t0 3.6V, VddQSPI=2.7Vt0o 3.6 V

Ta = —20°C to +65°C

ltem Symbol Pin Condition Min Typ Max Unit
Input H voltage | Vi (1) CMOSs 0.7xVdd2 V
2) 0.7xVddSDO Vv
(3) 0.7xVddSD1 Vv
(4) 0.7xVddSD2 V
(5) schmitt 0.75xVvdd2 V
(21) 0.75xVddSD1 Y;
(6) 0.75xVddSD2 Vv
(7) 0.75xVddQSPI V
(8) CMOS 0.7xVddRTC Vv
(9) schmitt 0.7xVddRTC \Y;
Input L voltage | Vi, (1) CMOSs 0.3xVvdd2 \Y;
(2) 0.3xvddSDO V
(3) 0.3xVddSD1 V
4) 0.3xVddSD2 v
(5) schmitt 0.25xVvdd2 \Y
(21) 0.25xVddSD1 v
(6) 0.25xVddSD2 V
(7) 0.25xVddQSPI Vv
(8) CMOS 0.2xVddRTC V
(9) schmitt 0.2xVddRTC \Y
Output H Von (10)(12) lon=—1mA | Vdd2-0.4 \Y
voltage (11) VddQSPI-0.4 v
(10)(13)(14) | loy=—2mA | Vdd2-0.4 \
(11) VddQSPI-0.4 Y
(15) VddSD1-0.4 V
(12) VddSD2-0.4 V
(10)(13) loy=—4mA | Vdd2-0.4 V
(11) VddQSPI-0.4 V
(12) VddSD2-0.4 V
(16) lon=—6mA | VddQSPI-0.4 Vv
(17) VddSD0-0.4 V
(18) VddSD1-0.4 V
(19) VvddSD2-0.4 V
(13) lov=—8mA | Vdd2-0.4 Y
(16) VddQSPI-0.4 Y,
(17) VvddSD0-0.4 v
(18) VddSD1-0.4 V
(19) VddSD2-0.4 V
(16) lonw= VddQSP-0.4 \%
(17) ~10mA  TVddsDo-0.4 v
(18) VvddSD1-0.4 V
(19) vddSD2-0.4 V
Output L voltage | VoL (10)(12) lo.=1mA 0.4 vV
(11) 0.4 V
(10)(13)(14) | lo,=2mA 0.4 Vv
(11) 0.4 V
(15) 0.4 V
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(12) 0.4 v

(11) 0.4 v

(12) 0.4 v

(16) lo,=6mA 0.4 V

(17 0.4 v

(18) 0.4 \Y

(19) 0.4 \Vi

(16) 0.4 v

(17 0.4 v

(18) 0.4 v

(19) 0.4 vV

(16) lo.=10mA 0.4 \VJ

an 04 v

(18) 0.4 v

(19) 0.4 Vv

(20) lo.=0.3mA 0.3 V
Pull-up Rup (28) 25 75 kQ
resister (29) 10 100 kQ

(30) 18 50 kQ
Pull-down Rdn (25) 25 75 kQ
resister (26) 10 100 kQ

(27) 10 100 kQ
Input N 1)(2) VI=vdd*= | -10 10 LA
leak current (3)(4) Vss

(5)(6)

(7)(8)

(9)(21)
Output loz (10)(12) HiZ output | -10 10 pA
leak current (12)(13)

(14)(15)

(16)(17)

(18)(19)

(20)
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Vdd2=1.7Vto1.95V,VddSDO=1.7Vt0 195V, VddSD1=1.7V1t0 195V
VddSD2 =1.7 Vto 1.95V, VddQSPI = 1.7 Vt0 1.95 V

AVddDAMPL = 0.93 V to 1.95 V, AVddDAMPR = 0.93V to 1.95 V

Ta = -20°C to +65°C

ltem Symbol Pin Condition Min Typ Max Unit
Input H voltage | V4 (1) CMOSs 0.7xVdd2 \Y
2 0.7xVddSDO v
(3) 0.7xVddSD1 \Y
@) 0.7xVddSD2 v
(5) schmitt 0.75xVvdd2 \
(21) 0.75xVddSD1 Vi
(6) 0.75xVddSD2 v
(7) 0.75xVddQSPI \Y
Input L voltage | V). (1) CMOS 0.3xvdd2 \Y
2 0.3xVddSDO v
(3) 0.3xVddSD1 v
(4) 0.3xvddSD2 Y;
(5) schmitt 0.25xvdd2 \
(21) 0.25xVddSD1 Y;
(6) 0.25xVddSD2 v
) 0.25xVddQSPI v
Output H Vou (10)(12) low= Vdd2-0.4 \%
voltage (11) -0.5mA | vddQSPI-0.4 v
(10)(13)(14) | loy=—1mA | Vdd2-0.4 \
(11) VddQSPI-0.4 v
(15) VddSD1-0.4 \%
(12) VddsD2-0.4 \%
(10)(13) lon=—2mA | Vdd2-0.4 \
(11) VddQSPI-0.4 Y
(12) VddSD2-0.4 \%
(16) lov=—3mMA | VddQSPI-0.4 \%
17) VddsSD0-0.4 \%
(18) VddSD1-0.4 \%
(29) VddSD2-0.4 \%
(13) loy=—4mA | Vdd2-0.4 V
(16) VddQSPI-0.4 Y
a7 VddSDO0-0.4 \%
(18) VddsSD1-0.4 \%
(29) VddSD2-0.4 \%
(23) lor=—8mA | AVddDAMPL- \%
(*1) 0.4
(24) lon=—8mA | AVddDAMPR- \%
(*1) 0.4
(16) los=—5mMA | VddQSPI-0.4 \%
a7 VddsSDO0-0.4 \%
(18) VddSD1-0.4 \%
(29) VddSD2-0.4 \%
Output L voltage | VoL (10)(11)(12) | 15, =0.5mA 0.4 V
(10)(13)(14) | lo,=1mA 0.4 V
(11) 0.4 Vv
(15) 0.4 Vv
(12) 0.4 V
(10)(13) lo.=2mA 0.4 vV
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(11) 0.4 v

(12) 0.4 v

(16) lo.=3mA 0.4 V

a7 0.4 V]

(18) 0.4 v

(19) 0.4 vV

(16) 0.4 vV

a7) 0.4 vV

(18) 0.4 vV

(29) 0.4 vV

(23) lo,=8mA 0.4 V

(*2)
(24) lo.=8mA 0.4 V
(*2)

(16) lo.=bmA 0.4 V

a7) 0.4 Vv

(18) 0.4 v

(19) 0.4 v
Pull-up Rup (28) 25 75 kQ
resister (29) 30 200 kQ

(30) 18 50 kQ
Pull-down Rdn (25) 25 75 kQ
resister (26) 30 200 kQ
Input |||_ (1)(2) VI=Vdd*= -10 10 |JA
leak current 3)4) Vss

(5)(6)

(7)(8)

(9)(21)
Output loz (10)(12) HiZ output | —10 10 uA
leak current (12)(13)

(14)(15)

(16)(17)

(18)(19)

(23)(24) -10 10 uA

(*1) 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.

(*2) Set DAMPCTL register as below.
- DZCTL : DSLEEP = 1. (don't care DSL value)
- 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, SDRDATA11, SDRDATA10,SDRDATA9, SDRDATA8, SDRDATA
7, SDRDATA6,SDRDATA5, SDRDATA4, SDRDATA3,SDRDATA2, SDRDATA1L, SDRDATAO

(2) SDCMDO0,SDAT03,SDAT02,SDAT01,SDAT00

(3) SDCLK1(GP1022),SDCMD1(GPI023),SDAT10(GP1024),SDAT11(GPI025), SDAT12(GP1026),SDAT13(GPI027)

(4) TXD1(GPI004),RXD1(GPIO05), TIOCA01(GPIO0A),CTS1(GPIO56),RTS1(GPIO57)

(5) TEST,NRES,BMODE1,BMODEO, TCLKAO(GPIO00), TCLKBO(GPIO01), TIOCBO0(GPI002),NCSO(GPIO06),SCLO(G
P1007),SDAO(GPI0O08),NCS1(GPI010),BCK1(GPI013),LRCK1(GPI014),DOUT1(GPIO15),NLBEXAO(GPIO16),N
RD(GPI017),MCLKO(GPI018),BCKO(GPI019),LRCKO(GPIO1A),DINO(GPIO1B),DOUTO(GPIO1C),SCKO(GPIO1D
),SDIO(GPIO1E),SDO0(GPIO1F),SDRADDR12(GPIO2A),SCL1(GPI02B),SDAL(GPIO2C), SDRADDR11(GPIO2D),
EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), NWRENWRL(GPI030),NHBNWRH(GPIO31), EXA1(GPI032),EXA2(GPI
033),EXA3(GPI034), EXA4(GPI035),EXA5(GPI036),EXA6(GPIO37), EXA7(GPIO38), EXA8(GPIO39), EXA9(GPIO
3A),EXA10(GPI03B),EXA11(GPIO3C),EXA12(GPIO3D),EXAL3(GPIO3E), EXA14(GPIO3F),EXA15(GPI040), EXAL
6(GPI041),EXA17(GPI042), EXA18(GPI043),EXA19(GPI044) EXA20(GP1045),EXDO(GPI046), EXD1(GPIO47),E
XD2(GP1048),EXD3(GPI049), EXD4(GPIO4A),EXD5(GPIO4B), EXD6(GPIOAC),EXD7(GPI04D), EXDS(GPIOAE),E
XD9(GPI0O4F),EXD10(GPI050),EXD11(GPIO51),EXD12(GPI052),EXD13(GPI053),EXD14(GP1054),EXD15(GPI
055),SWDCLK(GPIO58), SWDIO(GPI059), XTALINFO1,XTALINFOO

(6) TIOCAOO(GPI009), TMS(GPI028), TCK(GPIO29)

(7) SCK1(GPIO0D),SDI1(GPIOOE), SDO1(GPIOOF), SWP1(GPIO11),SHOLD1(GPI012), TIOCB01(GPI003), TXD2(GPIO
0B),RXD2(GPIO0C)

(8) VDET,RTCMODE

(9) BACKUPB,KEYINT2,KEYINT1,KEYINTO

(10) TCLKAO(GPIO00), TCLKBO(GPIO01), TIOCBOO(GPI002),SCLO(GPI007),SDAO(GPI008),BCK1(GPI013),LRCK1(
GPI014),DOUT1(GPIO15), MCLKO(GPIO18),BCKO(GPI019),LRCKO(GPIO1A),DINO(GPIO1B),DOUTO(GPIO1C),S
CKO(GPIO1D),SDIO(GPIO1E),SDOO(GPIO1F),SCL1(GPIO2B),SDAL(GPIO2C),EXTINT2E(GPIO2E) EXTINT2F(G
PIO2F),SWDCLK(GPIO58)

(11) TXD2(GPIO0B),RXD2(GPIO0C)

(12) TMS(GP1028), TCK(GP1029)

(13) SDRWE,SDRRAS,SDRDQM1,SDRDQMO0,SDRDATA9, SDRDATA8S, SDRDATA7, SDRDATAG, SDRDATA5, SDRDATA
4,SDRDATA3,SDRDATA2,SDRDATA15,SDRDATA14,SDRDATA13,SDRDATA12, SDRDATA11, SDRDATA10,SDRD
ATA1,SDRDATA0,SDRCS,SDRCLK,SDRCKE,SDRCAS,SDRBA1,SDRBA0,SDRADDRY,SDRADDRS,SDRADDR?
,SDRADDR6,SDRADDR5,SDRADDR4,SDRADDR3,SDRADDR2,SDRADDR10,SDRADDR1,SDRADDRO,NCS0(G
P1006),NCS1(GP1010),NLBEXAO(GPI016),NRD(GPI017),SDRADDR12(GPIO2A),SDRADDR11(GPIO2D),NWRE
NWRL(GPI030),NHBNWRH(GPI031),EXAL(GPI032), EXA2(GPIO33), EXA3(GPIO34), EXA4(GPIO35), EXA5(GPI
036),EXAB(GPI0O37),EXA7(GPI038),EXA8(GPI039),EXA9(GPIO3A),EXAL0(GPIO3B),EXA11(GPIO3C),EXA12(G
PI03D),EXA13(GPIO3E),EXA14(GPIO3F),EXA15(GPI040), EXA16(GPI041), EXA17(GPI042), EXA18(GPIO43) E
XA19(GP1044),EXA20(GPI045), EXDO(GPI046),EXD1(GPI047),EXD2(GPI048), EXD3(GPI049),EXD4(GPIO4A),
EXD5(GPI04B),EXD6(GPIO4C),EXD7(GPIO4D), EXD8(GPIOAE),EXDY(GPIO4F),EXD10(GPI050),EXD11(GPIO5
1),EXD12(GPI052),EXD13(GPI053),EXD14(GP1054),EXD15(GPI055),X TALINFO1, X TALINFOO

(14) BMODE1,BMODEO,SWDIO(GPIO59)

(15) TDI(GP1020), TDO(GPIO21)

(16) TIOCBO1(GPI003),SCK1(GPIO0D),SDI1(GPIOOE),SDO1(GPIOOF),SWP1(GPIO11), SHOLD1(GPIO12)

(17) SDCMDO,SDCLK0,SDAT03,SDAT02,SDAT01,SDATO00

(18) SDCLK1(GPI022),SDCMD1(GP1023),SDAT10(GPI024), SDAT 11(GPI025), SDAT12(GPI026), SDAT13(GP1027)

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

(20) RTCINT

(21) TDI(GP1020), TDO(GPIO21)

(23) LOUT(used as GPLOUT)
(24) ROUT(used as GPROUT)

(25) BMODE1,BMODEO
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(26) SDRDATA9,SDRDATA8, SDRDATA7, SDRDATAG, SDRDATA5, SDRDATA4, SDRDATA3, SDRDATA2, SDRDATA15,S
DRDATA14,SDRDATA13,SDRDATA12,SDRDATA11,SDRDATA10, SDRDATAL, SDRDATAQ,SDCMDO, SDAT03,SDA
T02,SDATO01,SDAT00, TCLKAO(GPIO00), TCLKBO(GPIO01), TIOCBO0(GPI002), TIOCB01(GPI003), TXD1(GPI004)
,RXD1(GPIO05),SCLO(GPI007),SDAO(GPIO08), TIOCA00(GPI009), TIOCA0L(GPIO0A), TXD2(GPIOOB),RXD2(GP
|00C),SCK1(GPIOOD),SDI1(QIO0)(GPIOOE),SDO1(QIO1)(GPIOOF),SWP1(QI02)(GPI011),SHOLD1(QIO3)(GPIO
12),BCK1(GPI013),LRCK1(GPI014),DOUT1(GPIO15),NLBEXAO(GPIO16),NRD(GPI017),MCLKO(GPIO18),BCKO
(GP1019),LRCKO(GPIO1A),DINO(GPIO1B),DOUTO(GPIO1C),SCKO(GPIO1D),SDIO(GPIO1E), SDOO(GPIOLF), TDI
(GP1020), TDO(GPI021),SDCLK1(GPI022),SDCMD1(GP1023), SDAT10(GPI024), SDAT11(GPI025), SDAT12(GP!
026),SDAT13(GP1027), TMS(GPI028), TCK(GP1029), SDRADDR12(GPIO2A),SCL1(GPI02B),SDAL(GPIO2C),SD
RADDR11(GPI02D),EXTINT2E(GPIO2E),EXTINT2F(GPIO2F), NWRENWRL(GPI030),NHBNWRH(GPIO31), EXA
1(GPI032), EXA2(GPI033),EXA3(GPI034), EXA4(GPI035),EXA5(GPI036), EXA6(GPIO37), EXA7(GPIO38), EXAS(
GPI039),EXA9(GPIO3A),EXAL0(GPIO3B),EXA11(GPIO3C),EXA12(GPIO3D), EXA13(GPIO3E),EXA14(GPIO3F),
EXA15(GP1040),EXA16(GPI041),EXA17(GPI042), EXA18(GP1043),EXA19(GPI044) EXA20(GPI045),EXDO(GPI
046),EXD1(GPI1047),EXD2(GP1048),EXD3(GPI049), EXD4(GPIO4A),EXD5(GPIO4B), EXD6(GPIOAC),EXD7(GPI
04D),EXD8(GPIO4E), EXDI(GPIO4F) EXD10(GPIO50),EXD11(GPI051),EXD12(GPI052),EXD13(GPI053),EXD1
4(GPI054),EXD15(GPI055),CTS1(GPI056),RTS1(GPI057),SWDCLK(GPIO58)

(27) KEYINT2,KEYINT1,KEYINTO

(28) SDCMDO,SDAT03,SDAT02,SDAT01,SDAT00,BMODE1,BMODEO, TXD1(GPI004), RXD1(GPIO05), TIOCA00(GPIO
09), TIOCA01(GPIO0A),SDCLK1(GPI022),SDCMD1(GPI023),SDAT10(GP1024), SDAT11(GPI025),SDAT12(GPIO
26),SDAT13(GPI027),CTS1(GPIO56),RTS1(GPIO57)

(29) TCLKAO(GPIO00), TCLKBO(GPIO01), TIOCBOO(GPI002), TIOCB01(GPI003),NCS0(GPI006),SCLO(GPIO07),SDAO
(GP1008), TXD2(GPIO0B),RXD2(GPIO0C),SCK1(GPIO0D),SDI1(QI00)(GPIOOE), SDO1(QIO1)(GPIOOF),NCS1(G
P1010),SWP1(QI02)(GPI011),SHOLD1(QIO3)(GPI012),BCK1(GPI013),LRCK1(GPIO14), DOUT1(GPIO15),MCL
KO(GPI018),BCKO(GPI019),LRCKO(GPIO1A),DINO(GPIO1B),DOUTO(GPIO1C),SCKO(GPIO1D),SDIO(GPIOLE),S
DOO(GPIO1F), TDI(GPI020), TDO(GP1021), TMS(GPIO28), TCK(GP1029), SDRADDR12(GPIO2A), SCL1(GPIO2B),
SDA1(GP102C),SDRADDR11(GPIO2D), EXTINT2E(GPIO2E), EXTINT2F(GPIO2F), SWDCLK(GPIO58), SWDIO(GP
1059), XTALINFO1,XTALINFOO

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

(Note)
DC characteristics for the pins below 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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5 Application Diagram
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PACKAGE DIMENSIONS
unit : mm

[LC823450TA-2H]

TQFP128 14x14 / TQFP128L

CASE 932BA
ISSUE A
ex 20 TIPS
AN A A
—|{|—128X b @

[$-]o.10[cTA-B[D]

LC823450

NOTES:

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

2 CONTROLLING DIMENSION: MILLIMETERS

3 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 0.07.

4. DIMENSIONS DL AND E1 DO NOT INCLUDE MOLD FLASH, PROTRUSIONS,
OR GATE BURRS. MOLD FLASH, PROTRUSIONS, OR GATE BURRS
SHALL NOT EXCEED 0.23 PER SIDE. DIMENSIONS D1 AND E1 ARE
MAXINUM PLASTIC BODY SIZE INCLUDING MOLD MISMATCH.

S. THE TOP PACKAGE BODY SIZE MAY BE SMALLER THAN THE BOTTOM
PACKAGE SIZE BY AS MUCH AS 013,

6. DIMENSIONS DL AND E1 TO BE DETERMINED AT DATUM PLANE H

7. DATUMS A-B AND D ARE DETERMINED AT DATUM PLANE H.

8.

E AL IS DEFINED AS THE VERTICAL DISTANCE FROM THE SEATING
A A PLANE TO THE LOVEST POINT ON THE PACKAGE BODY.
A A 5. DIMENSIONS D AND E TO BE DETERMINED AT DATUM PLANE C.

MILLIMETERS

DM [ MIN_ | Max.

A | — |10

ax al_| 005 | 015
P (0 ) ) B 1T T T T T -TETET T T T T X 20 TIPS A2 | L0 REF
PIN DNE c_ | o009 | 020
INDICATIR 0 1600 BSC

m 14,00 BSC

2x E 1600 BSC
E[E][:]E] % E1 14,00 BSC
A A | L] e 0.40 BSC

=1 L 045 [ 075

TOP VIEW AI.AJ e F v o T

[=Ioos]
DETALL A e DETAIL A GENERIC
N\ o MARKING DIAGRAM*

SIDE VIEW

|——0.54

(00ooooo0o0oCpoo0oo0oonoo0o

NN D

DDDDDDDDDDDDDDDWHHHHHHHHHHHHHHH

128X
]- :;41&_] - —ll—o27
RECOMMENDED
MOUNTING FOOTPRINT
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5| XXXXXXXXXXX (B
XXXXXXXXXXX

AWLYYWWG

O

A = Assembly Location
WL = Wafer Lot

YY = Year

WW = Work Week

G  =Pb-Free Package

*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “= 7,
may or may not be present.



PACKAGE DIMENSIONS
unit : mm

LC823450

[LC823450XATBG, LC823450XBTBG, LC823450XCTBG, LC823450XDTBG]

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

Package Code Size of the footprint
XA, XB ¢ 0.20
XC, XD $ 0.22
WLCSP154, 5.52x5.33
CASE 567LD
ISSUE A
NOTES:
< 1. DIMENSIONING AND TOLERANCING PER
PIN Al ASME Y14.5M, 1994.
REFERENCE 2. CONTROLLING DIMENSION: MILLIMETERS.
NN\ 3. COPLANARITY APPLIES TO SPHERICAL
Q CROWNS OF THE SOLDER BALLS.
EéﬁTK MILLIMETERS

[ o0s]c |

Q_F

DIM| MIN MAX

A - 0.73

Al 0.18 0.24

A3 0.04 REF

b 0.23 [ 0.29
T D 552 BSC
E 5.33 BSC
x[ofos[c]  1opyview DETAILA Lo LEOSL
DETAIL A A
~|010]C - hl RECOMMENDED
Slewle 1 'mmmmm&m'v)-rz SOLDERING FOOTPRINT*
005(C
NOTE 3 C| SEATING —| —_— PACKAGE
Al SIDE VIEW PLANE A1 OUTLINE
$5 ol 384 |‘
I
E'_> . | p i, 382 |
[el2} = i , |
\ ; p: ) S
M 0.40—+ | ) !, 9 |
K JL f@ PITCH !
H ! f 154X
¢ ! : - D00-D0D-0 0.22
Pe . 0.4
Ba | N—154x & b PITCH DIMENSIONS: MILLIMETERS
1,8,5.7.94, 005] ¢ A| B | *For additional information on our Pb-Free strategy and soldering
@ 003 C details, please download the ON Semiconductor Soldering and
BOTTOM VIEW . Mounting Techniques Reference Manual, SOLDERRM/D.

www.onsemi.

53

com



LC823450

PACKAGE DIMENSIONS
unit : mm

[LC823450RAH-2H]
LFBGA240, 11x11

CASE 566EY
ISSUE O
S =
PIN Al |
INDICATOR N\ ‘
S I

TOP VIEW

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

. CONTROLLING DIMENSION: MILLIMETERS.

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

. COPLANARITY APPLIES TO SPHERICAL CROWNS
OF SOLDER BALLS.

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

THE SPHERICAL CROWNS OF SOLDER BALLS.

AN

MILLIMETERS
DIM[ MIN | MAX
A —- 1.31
A1 | 020 | 030
A2 0.70 REF
A3 0.26 REF
b 0.30 | 0.40
D 11.00 BSC
E 11.00 BSC
e 0.65 BSC
GENERIC

MARKING DIAGRAM*

SIDE VIEW
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*This information is generic. Please refer to
device data sheet for actual part marking.
Pb-Free indicator, “G” or microdot “=”,

may or may not be present.
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NOTE 3

*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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LC823450

ORDERING INFORMATION
Device Package Shipping (Qty / Packing)

TQFP128 14x14 / TQFP128L
(Pb-Free / Halogen Free) 450 /Tray JEDEC

WLCSP154, 5.52x5.33

LC823450TA-2H

LC823450XATBG ot a9 1000 / Tape & Reel
WLCSP154, 5.52x5 33

LC823450XBTBG Pobt a9 1000 / Tape & Reel
WLCSP154, 5.52x5 33

LC823450XCTBG ot a9 1000 / Tape & Reel

LC823450XDTBG WLCSP154, 5.52x5.33 1000 / Tape & Reel

(Pb-Free / Halogen Free)

LFBGA240, 11x11
(Pb-Free / Halogen Free)

LC823450RAH-2H (Under Planning) TBD

1 For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel
Packaging Specifications Brochure, BRD8011/D. http://www.onsemi.com/pub_link/Collateral/BRD8011-D.PDF

ARM, the ARM logo, AMBA, and Cortex are registered trademarks of ARM Limited (or its subsidiaries) in the EU and/or elsewhere.

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries
in the United States and/or other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other
intellectual property. A listing of ON Semiconductor's product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON
Semiconductor reserves the right to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability arising out of the application or
use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is
responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or
standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters,
including “Typicals” must be validated for each customer application by customer’s technical experts. ON Semiconductor does not convey any license under its
patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support
systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for
implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized application, Buyer shall
indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an
Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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