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Table 1. FUNCTIONAL DIFFERENCE

Function Package Code
TA XA, XC XB, XD RA

Package TQFP128L WLP154 XBGA240
Cortex-M3 Single Single Dual Dual
Dual Core
SDRAM Controller Available
External Memory 8bit I'F 8bit 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(3 V 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

agrwNE

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

Intentionally not used.
VR is open inside.

VRH = AvddADC, VRL = AVssADC inside.
Decoupling capacitor is required MAX 5 MHz in case of open.
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Internal Bus
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i F I &E
TA: H AL ="TA” XC: #Fefhig="XC"
XA B ARG =X A" XD: FHFAG="XD"

XB: # 2L 00="XB"

Table 2. JTAG/SWD

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

TDO - (@) JTAG test data outputSD VddSD1 o o o
SDWP1 Pos | SD I/F Ch1 write protect o o o
INS Neg | Memory Stick INS o o o
GPIO21 - 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
GPIO20 - B GPIO 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 6) o
GPI1028 - B GPIO o ¢ o
EXTINT28 - | External Interrupt 2-bit8 o o o
TCK Pos | JTAG test clock VddSD2 o o o
SDCD2 Neg | SD I/F Ch2 detect o (Note 6) o
GPI1029 - B GPIO 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 Vvdd2 o o o
DMDIN1 - | Digital MicCh1 Data Input o o o
GPIO59 - B GPIO o o o
EXTINT59 - | External Interrupt 5-bit9 o o o
Sum 6 6 6
RTC
XIN32K Pos | 32.768 kHz XTAL Input (XTRTC) Vvdd2 ¢ o o
XOUT32K - O 32.768 kHz XTAL Output o o o

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

(Normal:Hiz,

Interrupt enabled: Low Output )
BACKUPB Neg | RTC backup mode input vdd2 o o o

WWww.onsemi.cn
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Table 2. ITAG/SWD (continued)

LC823450

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

RTC
KEYINT[2:0] - | RTC KEY input can be used when Vdd2 o o o

Keylnt RTC mode
RTCMODE - | RTC mode input (Note 7) Vdd2 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 vdd2 o o o
VssRTC - RTC ground vdd2 o o o
Sum 7 11 11
EXTERNAL INTERRUPT/GPIO
SDRADDR12 - e} SDRAM address vdd2
GPIO2A - B GPIO
EXTINT2A - | External Interrupt 2-bit10
SCL1 - o] I2C ch1 Clock (open drain output) vdd2 o ) o
GPI102B - B GPIO o o o
EXTINT2B - | External Interrupt 2-bit11 o o o
SDA1 - B I2C ch1 Clock (open drain output) Vvdd2 o o o
GPIO2C - B GPIO o o o
EXTINT2C - | External Interrupt 2-bit12 o o o
SDRADDR11 - e} SDRAM address vdd2
DMCKOO0 - (0] Digital Mic Clock Ch0 Output o o o
GPI102D - B GPIO o o o
EXTINT2D - | External Interrupt 2-bit13 o o o
EXTINT2E - | External Interrupt 2-bit14 Vdd2 o o o
GPIO2E - B GPIO o o o

*While Internal ROM boot, this

terminal is used as boot monitor

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

*While Internal ROM boot, this

terminal is used as boot monitor

signal.
Sum 5 5 5
SPI (SERIAL I/F CHO0)/S-FLASH I/F (SERIAL I/F CH1)
SCKO Neg B Serial I/F ChO Clock Vvdd2 o o o
GPI101D - B GPIO o o o
EXTINT1D - | External Interrupt 1-bit13 o o o
SDIO - | Serial I/F ChO Data Input Vvdd2 o o o
GPIO1E - B GPIO o o o
EXTINT1E - | External Interrupt 1-bit14 o o o

WWww.onsemi.cn
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Table 2. ITAG/SWD (continued)

LC823450

Terminal Name Polarity | Direction Function Available (0)
Multiplexed 10
Function POWER TA XA,XC XB,XD
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
GPIO1F - B GPIO o [¢) o
EXTINT1F - | External Interrupt 1-bit15 o o o
SCK1 Neg (6] Serial I/F Ch1 Clock (QSPI Clock) VddQSPI
GPIOOD - B GPIO o [¢) o
EXTINTOD - | External Interrupt O bit13 o o o
SDI1(QIO0) - O(B) Serial I/F Ch1 Data Input VddQSPI o o o
(QSPI Data 1)
GPIOOE - B GPIO o [¢) o
EXTINTOE - | External Interrupt O-bit14 o o o
SDO1(QIO01) - 1(B) Serial I/F Ch1 Data Input VddQSPI o o o
(QSPI Data 1)
GPIOOF - B GPIO o [¢) o
EXTINTOF - | External Interrupt 0-bit15 o o o
SWP1(QIO2) Neg O(B) Serial I/F Ch1 write protect VddQSPI o o o
(QSPI Data 2)
GPIO11 - B GPIO o [¢) o
EXTINT11 - | External Interrupt 1-bitl o o o
SHOLD1(QIO3) Neg o(B) Serial I/F Ch1 hold (QSPI VddQSPI o o o
Data 3)
GPIO12 - B GPIO o [¢) o
EXTINT12 - | External Interrupt 1-bit2 o o o
Sum 8 8 8
12c
SCLO - (0] 12C ch0 Clock (open drain output) vdd2 o o o
GPIO07 - GPIO o o o
EXTINTO7 - | External Interrupt 0-bit7 o o o
SDAO - B I2C ch0 Data (open drain output) vdd2 o o o
GPIO08 - B GPIO o o o
EXTINTO8 - | External Interrupt 0-bit8 o o o
Sum 2 2 2
UART
TXD1 - (0] UART Ch1l transmit Data VddsD2 o o o
SDAT20 - B SD I/F Ch2 Data 0 o (Note 6) o
GPI0O04 - B GPIO o [¢) [}
EXTINTO4 - | External Interrupt O-bit4 o o o
RXD1 - | UART Chl receive Data VddsD2 o o o
SDAT21 - B SD I/F Ch2 Data 1 o (Note 6) [}
GPIO05 - B GPIO o o o
EXTINTO5 - | External Interrupt 0-bit5 o o o

WWww.onsemi.cn
10



http://www.onsemi.cn/

Table 2. ITAG/SWD (continued)

LC823450

Terminal Name Polarity | Direction Function Available (0)
Multiplexed 10
Function POWER TA XAXC | XB,XD
UART
CTS1 Neg | UART Chl1 clear to send VddSD2 o o o
SDAT22 - B SD I/[F Ch2 Data 2 o (Note 6) o
RXDO - | UART ChO receive Data o o o
GPIO56 - B GPIO ¢ [¢) o
EXTINT56 - | External Interrupt 5-bit6 o o o
RTS1 Neg (0] UART Chl request to send VddsD2 o o o
SDAT23 - B SD I/[F Ch2 Data 3 o (Note 6) o
TXDO - (0] UART ChO transmit Data o o o
GPIO57 - B GPIO o [¢) o
EXTINT57 - | External Interrupt 5-bit7 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
GPIO0OB - 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
- target signal of
pulse-length—-reader function
- output of
sentinel-inform—function
- output of PWM output
GPlOOC - B GPIO o o o
EXTINTOC - | External Interrupt 0-bit12 o o o
Sum 6 6 6
TIMER
TIOCAOO0 - B MTMO ChOA VddSD2 ¢ [¢) 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 6) o
PHIO - (0] System Clock Output O o o o
GPI009 - B GPIO o o o
EXTINTO9 - | External Interrupt 0-bit9 o o o

WWww.onsemi.cn
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Table 2. ITAG/SWD (continued)

LC823450

Terminal Name Polarity | Direction Function Available (0)
Multiplexed 10
Function POWER TA XA, XC XB,XD
TIMER
TIOCAO1 - B MTMO Ch1A VddSD2 o (Note 6) 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
PHI1 - (@) System Clock Output 1 o o o
GPIO0OA - B GPIO o o o
EXTINTOA - | External Interrupt 0-bit10 o (Note 6) o
TIOCBOO - B MTMO ChOB vdd2 o o o
- target signal of
pulse-length-reader function
- output of
sentinel-inform—function
DIN1 - | PCM1 Data Input o o o
DMDINO - | Digital Mic Data ChO Input o o o
GPIO02 - B GPIO o o o
EXTINTO2 - | External Interrupt 0-bit2 o (Note 6) o
TIOCBO1 - B MTMO Ch1B VddQSPI 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
QscCs Neg (0] Serial I/Fch1l QSPI chip select o o o
*While Serial Flash Boot, this is
used as chip select of Serial Flash
GPIO03 - B GPIO o o o
EXTINTO3 - | External Interrupt 0-bit3 o o o
TCLKAO - | MTMO external Clock A vdd2 o o o
BCK1 - B PCM1 bit Clock o o o
GPIO00 - B GPIO o o o
EXTINTOO - | External Interrupt 0-bit0 o o o
TCLKBO - | MTMO external Clock B Vdd2 o o o
LRCK1 - B PCML1 LR Clock o o o
GPIOO01 - B GPIO o o o
EXTINTO1 - | External Interrupt O-bitl o o o
Sum 6 6 6
PCM I/F
MCLKO Pos B PCMO master Clock vdd2 o o o
MCLK1 Pos B PCM1 master Clock o o o
GPIO18 - B GPIO o o o
EXTINT18 - | External Interrupt 1-bit8 o o o

WWww.onsemi.cn
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LC823450

Table 2. ITAG/SWD (continued)

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

PCM I/F

BCKO - B PCMO bit Clock vdd2 o (Note 6) o
DMCKO1 - (0] Digital Mic Ch1 Clock Output o o o
GPIO19 - B GPIO o [¢) o
EXTINT19 - | External Interrupt 1-bit9 o o o
LRCKO - B PCMO LR Clock Vdd2 o [¢) o
DMDIN1 - | Digital Mic ch1 Data Input o (Note 6) o
GPIO1A - B GPIO o [¢) o
EXTINT1A - | External Interrupt 1-bit10 o o o
DINO - | PCMO Data Input vdd2 o o o
DMDINO - | Digital Mic Ch0 Data Input o o o
GPIO1B - B GPIO o [¢) o
EXTINT1B - | External Interrupt 1-bit11 o o o
DOUTO - (@) PCMO Data Output vdd2 o o o
DMCKOO0 - (@) Digital Mic ChO Data Input o o o
GPIO1C - B GPIO o [¢) o
EXTINT1C - | External Interrupt 1-bit12 o o o
BCK1 - B PCM1 bit Clock vdd2 [¢) o
GPIO13 - B GPIO [¢) o
EXTINT13 - | External Interrupt 1-bit3 o o
LRCK1 - B PCM1 LR Clock vdd2 [¢) o
GPIO14 - B GPIO [¢) o
EXTINT14 - | External Interrupt 1-bit4 o o
DOUT1 - O PCM1 Data Output vdd2 o o o
GPIO15 - B GPIO o [¢) o
EXTINT15 - | External Interrupt 1-bit5 o o o
Sum 6 8 8
SD IFIMS IF

SDCLKO - (@) SD I/F ChO Clock Output VddSDO o o o
SDCMDO - B SD I/F ChO command line o o o
SDATO[3:0] - B SD I/F ChO Data o o o
SDCLK1 - (0] SD I/F Ch1 Clock Output o o o
SCLK - (0] Memory Stick Clock Output VddSDO o o o
GPI022 - B GPIO o o o
EXTINT22 - | External Interrupt 2-bit2 o o o
SDCMD1 - B SD I/F Chl command line VddsD1 o o o
BS - (0] Memory Stick BS o o o
GPI023 - B GPIO ¢ [¢) o
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Table 2. ITAG/SWD (continued)

LC823450

Terminal Name Polarity | Direction Function Available (0)
Multiplexed 10
Function POWER TA XA, XC XB,XD
SD IF/IMS IF
EXTINT23 - | External Interrupt 2-bit3 VddSD1 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
GPIO2[7:4] - B GPIO VvddsD1 o o o
EXTINT2[7:4] - | External Interrupt 2-bit7 to bit4 o o o
Sum 12 12 12
SDRAM I/F
SDRCLK Neg (0] SDRAM Clock Output vdd2
SDRCKE Pos (0] SDRAM Clock enable Output vdd2
SDRCS Neg (@) SDRAM chip select Output Vdd2
SDRWE Neg (@) SDRAM write enable Output Vdd2
SDRCAS Neg e} SDRAM CAS Output Vdd2
SDRRAS Neg (0] SDRAM RAS Output vdd2
SDRDQM[1:0] Pos (0] SDRAM Data mask byte lane vdd2
select
SDRADDR[10:0] - (0] SDRAM address (Note 8) vdd2
SDRBA[1:0] - (@) SDRAM bank select Vdd2
SDRDATA[15:0] - B SDRAM Data Vvdd2
Sum 0 0 0
EXTERNAL MEMORY I/F
NCSO Neg (0] Chip select0 vdd2 o o
GPIO06 - B GPIO o o
EXTINTO6 - | External Interrupt 0-bit6 o o
NCS1 Neg (0] Chip selectl vdd2 o o
RXDO - | UART ChO receive Data o o
GPIO10 - B GPIO [¢) o
EXTINT10 - | External Interrupt 1-bit0 o o
NRD Neg (0] Read enable vdd2 o o
GPIO17 - B GPIO [¢) o
EXTINT17 - | External Interrupt 1-bit7 o o
NWRENWRL Neg (@) Write enable, write enable low vdd2 o o
GPIO30 - B GPIO o o
EXTINT30 - | External Interrupt 3-bit0 o o
NHBNWRH - (0] High byte select, write enable high vdd2 o o
TXDO - o} UART ChO transmit Data o o
GPIO31 - B GPIO [¢) o
EXTINT31 - | External Interrupt 3-bitl o o
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Table 2. ITAG/SWD (continued)

LC823450

Terminal Name Polarity | Direction Function Available (o)
Multiplexed 10
Function POWER TA XA, XC XB,XD
EXTERNAL MEMORY I/F
NLBEXAO - (0] Low byte select, addressO vdd2 o o
GPIO16 - GPIO o o
EXTINT16 - | External Interrupt 1-bit6 o o
EXA[20:15] - (0] Address vdd2
GP104[5:0] - B GPIO
EXTINTA4[5:0] - | External Interrupt 4-bit5 to bit0
EXA[14:9] - (0] Address vdd2
GPIO3[F:A] - B GPIO
EXTINT3[F:A] - | External Interrupt 3-bit15 to bit10
EXA[8:1] - (0] Address vdd2
GPI103[9:2] - B GPIO
EXTINT3[9:2] - | External Interrupt 3-bit9 to bit2
EXD[7:0] - B Data vdd2 o o
GPI0O4[D:6] - B GPIO o o
EXTINT4[D:6] - | External Interrupt 4-bit13 to bit6 o o
EXD[15:8] - B Data vdd2
GPIO5[5:0] - B GPIO
GPIOA4[F:E]
EXTINT5[5:0] - | External Interrupt 5-bit5 to bitO,
EXTINT4[F:E] External Interrupt 4-bit15 to bit14
Sum 0 14 14
Xtal, PLL
XIN1 - | XTAL input (XT1) VddXT1 o o o
XOuUT1 - o XTAL output (XT1) VddXT1 o o o
VddXT1 - P XTAL power supply (XT1) - o o o
VssXT1 - P XTAL ground (XT1) - o o o
XTALINFO[1:0] - B XTAL frequency input (Note 9) vdd2 o o o
XTALINFO[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 - (e} PLL1 VCO control AvddPLL1 o o o
AvddPLL1 - P PLL1 analog power supply - o o o
AvssPLL1 - P PLL1 analog ground - o o o
VCNT2 - e} PLL2 VCO control AvddPLL2 o o o
(Note 10)
AvddPLL2 - P PLL2 analog power supply - o o o
(Note 10)
VCNT3 - e} PLL3 VCO control AvddPLL3 o o o
(Note 11)
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Table 2. ITAG/SWD (continued)

LC823450

Terminal Name Polarity | Direction Function Available (0)
Multiplexed 10
Function POWER TA XA, XC XB,XD
Xtal, PLL
AvddPLL3 - P PLL3 analog power supply - o o o
(Note 11)
AvssPLL2 - P PLL2/3 analog ground (Note 12) - o o o
Sum 10 14 14
USB-PHY
USBDP - B USB D+ AVddUSBPHY2 o o o
or
AVddUSBPHY1
USBDM - B USB D- AVddUSBPHY2 o o o
or
AVddUSBPHY1
USBEXT12 - USB-PHY reference resister AVddUSBPHY2 o o o
AvddUSBPHY1 - P USB-PHY 1.0V analog power - o o o
supply 2 2 2
DVddUSBPHY1 - P USB-PHY 1.0V digital power sup- - o o o
ply. Connected to AVddUSBPHY1
internally in case of no
DVddUSBPHY1 port available
AvddUSBPHY?2 - P USB-PHY 3.3V analog power - o o o
supply 2 2 2
AvddUSBPHY - P USB-PHY analog ground - o o o
4 4 4
Sum 11 11 11
10BIT ADC
AN[5:0] - | ADC Input AVddADC o o o
VRH - | ADC High reference AVddADC
VRL - | ADC Low reference AVddADC
VR - (0] ADC reference voltage AVddADC
AVddADC - P ADC analog power - o o o
AVssADC - P ADC analog ground - o o o
Sum 8 8 8
CLASS-D AMP
LOUT - (@) Lch Class D AMP Output Avdd-DAMPL o o o
GPLOUT (@) Genereal purpose Output (GPO) o o
ROUT - O Rch Class D AMP Output Avdd-DAMPR o o o
GPROUT (@) Genereal purpose Output (GPO) o o
AVddDAMPL - P Lch Class D AMP analog power - o o o
supply
AVddDAMPR - P Rch Class D AMP analog power - o o o
supply
AVssDAMPL - P Lch Class D AMP analog power - o o o
supply
AVssDAMPR - P Rch Class D AMP analog power - o o o
supply
Sum 6 6 6
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LC823450

Table 2. ITAG/SWD (continued)

Terminal Name Polarity | Direction Function Available (0)
Multiplexed 10
Function POWER TA XA, XC XB,XD
OTHER, POWER
BMODEJ1:0] - B Bootmodeselect Vdd2 o o o
TEST Pos | Test mode (normally connect to Vvdd2 o o o
ground)
NRES Neg | LSl reset Input Vvdd2 o o o
Vddl - P Digital core power - o o o
7 7 7
Vdd2 - P Digital 10 power - o o o
8 8 8
VddSDO - P Digital 10 power (SDI/F Ch0) - o o o
VddsD1 - P Digital IO power (SD(MS)I/F Ch1) - o o ©
VddsD2 - P Digital 10 power (SDI/F Ch2) - o © S
VddQSPI - P Digital 10 power (QSPI) - o o o
12 14 14
Sum 35 37 37
All Sum 128 154 154
6. This function is not available
7. Set according to the General RTC mode or Keylnt RTC mode. Bonding internally for “TA” product as described on Page 7.
8. SDRAM address bit is 13bit including SDRADDR [12:11].
9. Set according to the frequency of XT1 (12/20/24/48 MHz).

Bonding internally for “TA” product as described on Page 5.
10. 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.
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.Analog ground is shared by PLL2 and PLL3.
13.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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Table 3. BOOT MODE

LC823450

IPL Mode

BMODE1

BMODEO

Explanation

Physical Boot
USB

PD
470 k2

PD
470 kQ2

Internal ROM boot(eMMC Physical Boot with USB download
— 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
SD

PD
470 k2

PU
470 kQ2

Internal ROM boot (eMMC Physical Boot with SD Ch1 download
— SD card I/F ChO + 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
USB

PD
1kQ

PU or PD
470 kQ

Internal ROM boot(User Area Boot with USB download
— 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
SD

PU
470 k2

PD
1 kQ

Internal ROM boot(User Area Boot with SD Ch1 download
— 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
USB

PU
470 k2

PU
470 kQ

Internal ROM boot(external Serial Flash SPI Boot with USB down-

load

— S-Flash I/F + USB Device + EXTINT2E + EXTINT2F + TlI-
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
SD

PD
470 k2

PU
1 kQ

Internal ROM boot(external Serial Flash SPI Boot with SD Ch1l

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
usB

PU
1 kQ

PU
470 kQ2

Internal ROM boot (external Serial Flash QSPI Boot with USB

download

— 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
SD

PU
1kQ

PD
470 kQ2

Internal ROM boot (external Serial Flash QSPI Boot with SD Chl
download

— 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
1kQ

PU
1 kQ

Internal ROM boot (User Area IPL2 delete
— SD card I/F ChO + EXTINT2E + EXTINT2F)

After deleting IPL2 by using this mode, IPL2 can be written again
while User Area Boot mode.

WWww.onsemi.cn
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LC823450

Table 3. 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

14.In case of TQFP128L, WLP154, don’t use external memory boot (External-0)
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Table 4. PORTS USED DURING IPL

IPL Mode

Ports Used (Note 15)

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(SDDATAL1) P26(SDDATA12)
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(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) P03(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(EXA10) P3C(EXA11) P3D(EXA12) P3E(EXAL3) P3F(EXAL4)
P40(EXAL5) P41(EXAL6) P42(EXAL7) PA3(EXALS) P44(EXAL9) PA5(EXA20) P46(EXDOO0)
P47(EXD01) P48(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

15.1n this table “Pxx” means “GPIOxx". For example “P2E” means “GPIO2E".
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Table 5. PIN ASSIGNMENT
1/0 Input Type Output Type
| Input CMOS CMOS Input 3-State Tristate Output
O 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
3.3V with
4/8 mA 4 mA, 8 mA output PD Pull-down resister
drivability switch
1.0V0.3mA
. Pull-up,
0.3 mA-0OD open drain PU/PD pull-down resister
Output
Table 6.
XBGA240 TQFP128L WLP154
Input Output 10 10
No. Ball No. No Ball Pin Name 110 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)(8)
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 3ISUD/3T1
BCK1/ B/ @4
GPIO00/ B/
EXTINTOO |
5 N15 - - SDRDATA3 B cMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
@)(®)
6 N16 4 4 L10 TCLKBO/ I/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
LRCK1/ B/ @&
GPI001/ B/
EXTINTOL |
7 M16 - 5 K9 NHBNWRH/ o/ Schmitt 3-State 2/4/18 mA PD vdd2 3ISD/3T2
TXDO/ o/ (4)®)
GPIO31/ B/
EXTINT31 |
8 M15 - 6 N1L NCS1/ ol Schmitt 3-State 2/4/18 mA PU vdd2 3ISU/3T2
RXDO/ 1/ (4)@®)
GPIO10/ B/
EXTINT10 |
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LC823450

Table 6.
XBGA240 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)(8)
10 M13 - 7 M10 NCSO0/ o/ Schmitt 3-State 2/4/8 mA PU vdd2 3ISU/3T2
GPI006/ B/ (4)(8)
EXTINTO6 1
1 L16 - - GPIO2A/ B/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T2
EXTINT2A/ I/ (4)(8)
SDRADDR12 o
12 L15 - - vdd2 P
13 L14 - - Vss G
14 L13 5 8 L9 vdd1i P
15 L12 - 9 N10 NRD/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI017/ B/ (4)(8)
EXTINT17 |
16 K16 - - SDRADDRS o - 3-State 2/4/8 mA vdd2 372 (4)(8)
17 K15 - - SDRADDR6 o - 3-State 2/4/8 mA vdd2 372 (4)(8)
18 K14 - 10 M9 NWRENWRL/ o/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI030/ B/ (4)(8)
EXTINT30 1
19 K13 - 1 N9 EXDO/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPI046/ B/ (4)(8)
EXTINT46 1
20 K12 - - SDRADDR7 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
21 H13 - - SDRDATA5 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)(8)
22 J14 - - SDRDATA6 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
(4)(8)
23 J13 - - vdd2 P
24 H10 - - Vss G
25 J12 - - SDRDATA7 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)®)
26 J1 - - SDRDATA8 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)®8)
27 H11 - - SDRDATA9 B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)®)
28 H16 6 12 J8 SCK1/ o/ Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIOOD/ B/ (8)(10)
EXTINTOD 1
29 H14 7 13 N8 TIOCBO1/ B/ Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
DMCKOO0/ o/ (8)(10)
Qscs/ or
GPI003/ 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 1
31 G14 9 15 L8 VddQSPI P
32 H15 10 16 K8 SDIL(QIO0)/ 0o(B) Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIOOE/ / (8)(10)
EXTINTOE B/
1
33 J15 1 17 N7 Vss G
34 G16 12 18 M7 SWP1(QIO2)/ 0o(B) Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIO11/ / (8)(10)
EXTINT11 B/
1
35 G15 13 19 L7 SHOLD1(QIO3)/ 0O(B) Schmitt 3-State 6/8/10 mA PU/PD VddQSPI 3ISUD/3T6
GPIO12/ / (8)(10)
EXTINT12 B/
1
36 H12 14 20 K7 TXD2/ o/ Schmitt 3-State 1/2/4 mA PU/PD VddQSPI 3ISUD/3T1
TIOCA10/ B/ )4
GPIO0B/ B/
EXTINTOB 1
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LC823450

Table 6.
XBGA240 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 SDCMD1/ 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 Fl14 20 26 N5 VddsSD1 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)
GP1026/ 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)
GPIO27/ 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 ¢} - 3-State 2/4/8 mA vdd2 372 (4)(8)
55 C16 - - SDRBA1 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
56 C15 - - SDRCAS ¢} - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
57 Ccl4 - - SDRRAS o - 3-State 2/4/8 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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No. Ball No. No Ball Pin Name 110 Type Type Drive PU/PD Pwr Grp Circuit Type
67 Al13 34 40 K4 SDATO1 B CMOS 3-State 6/8/10 mA PU/PD VddSDO 3ICUD/3T6
(8)(10)
68 Al2 35 41 M1 SDATO02 B CMOS 3-State 6/8/10 mA PU/PD VddSDO 3ICUD/3T6
(8)(10)
69 B12 36 42 J5 SDATO03 B CMOS 3-State 6/8/10 mA PU/PD VddSDO 3ICUD/3T6
(8)(10)
70 Ci11 37 43 K3 TIOCAO0L/ B/ CMOS 3-State 6/8/10 mA PU/PD VvddSD2 3ICUD/3T6
SDCMD2/ B/ (8)(10)
PHI1/ o/
GPIOO0A/ B/
EXTINTOA |
71 All 38 44 L2 TXD1/ o/ CMOS 3-State 6/8/10 mA PU/PD VvddSD2 3ICUD/3T6
SDAT20/ B/ (8)(10)
GPIO04/ B/
EXTINTO4 |
72 B11 39 45 J4 RXD1/ I/ CMOS 3-State 6/8/10 mA PU/PD VvddSD2 3ICUD/3T6
SDAT21/ B/ (8)(10)
GPI1005/ B/
EXTINTO5 |
73 D12 40 46 L1 VddSD2 P
74 C10 41 47 H6 CTS1/ I/ CMOS 3-State 6/8/10 mA PU/PD VddSD2 3ICUD/3T6
SDAT22/ B/ (8)(10)
RXDO/ I
GPIO56/ B/
EXTINT56 |
75 Ell 42 48 K2 Vss G
76 B10 43 49 K1 RTS1/ o/ CMOS 3-State 6/8/10 mA PU/PD VddSD2 3ICUD/3T6
SDAT23/ B/ (8)(10)
TXDO/ o/
GPIO57/ B/
EXTINTS7 |
77 D11 44 50 J3 TCK/ I/ Schmitt 3-State 1/2/4mA PU/PD VddSD2 3ISUD/3T1
SDCD2/ I/ 2)(4)
GP1029/ B/
EXTINT29 |
78 D10 45 51 H5 T™S/ I/ Schmitt 3-State 1/2/4mA PU/PD vddSD2 3ISUD/3T1
SDWP2/ I/ (2)(4)
GPIO28/ B/
EXTINT28 |
79 Al0 46 52 J2 TIOCA00/ B/ Schmitt 3-State 6/8/10 mA PU/PD VvddsD2 3ISUD/3T6
SDCLK2/ o/ (8)(10)
PHIO/ o/
GPIO09/ B/
EXTINTO9 |
80 E10 - - SDRCS o - 3-State 2/4/18mA vdd2 3T2 (4)(8)
81 F10 - - SDRWE o - 3-State 2/4/18mA vdd2 3T2 (4)(8)
82 G10 - - SDRDQMO [¢] - 3-State 2/4/8mA Vdd2 3T2 (4)(8)
83 D9 - - SDRDQM1 o - 3-State 2/4/18mA vdd2 3T2 (4)(8)
84 E9 - - SDRDATA10 B CMOS 3-State 2/4/8mA PD Vvdd2 3ICD/3T2
4)8)
85 F9 - - SDRDATA11 B CMOS 3-State 2/4/8 mA PD Vvdd2 3ICD/3T2
(4)8)
86 A9 47 53 J1 vddi 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)®)
89 C9 49 56 H1 Vdd2 P
90 H9 - - SDRDATA12 B CMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
(4)®)
91 G8 - - SDRDATA13 B CMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
4)®)
92 F8 - - SDRDATA14 B CMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
4)®)
93 E8 - - SDRDATA15 B CMOS 3-State 2/4/18 mA PD vdd2 3ICD/3T2
(4)®)
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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
16) 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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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)(8)
EXTINT3C 1

136 G4 70 83 B3 SCKO/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPIO1D/ B/ 2)(4)
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
GP1048/ B/ 4)(8)
EXTINT48 1

144 J6 - 88 Ad EXD3/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GP1049/ 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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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 - - EXD9/ B/ Schmitt 3-State 2/4/8 mA PD vdd2 3ISD/3T2
GPIO4F/ B/ (4)(8)
EXTINT4F |
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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 1 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 - - vddi P
220 N11 17 141 H10 Vss G
(Note 18) (Note 17) 142 J12 AVddPLL3 P
143 Ji1 VCNT3 o - 3A - - AVddPLL3 3A
221 P12 118 144 J10 AVssPLL2 G
222 R12 119 145 K11 VCNT2 o - 1A - - AVddPLL2 1A
223 R13 120 146 K12 AVddPLL2 P
224 P11 121 147 G9 vdd1 P
225 R11 - - Vss G
226 N12 - - vdd2 P
227 M10 122 148 H9 GPI02D/ B/ Schmitt 3-State 2/4/8 mA PU/PD vdd2 3ISUD/3T
EXTINT2D/ I/ (4)(8)
DMCKOO/ o/
SDRADDR11 o
228 L10 - - SDRADDRO o - 3-State 2/4/8 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 | )4
230 J10 - - SDRADDR1 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
231 N10 - - SDRADDR2 o - 3-State 2/4/8 mA vdd2 3T2 (4)(8)
232 M11 124 150 L12 GPIO2F/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 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 vdd2 3ISUD/3T1
GPI02B/ B/ 2)(4)
EXTINT2B 1
235 R14 127 153 M12 vdd2 P
236 K11 128 154 J9 SDA1/ B/ Schmitt 3-State 1/2/4 mA PU/PD vdd2 3ISUD/3T1
GPI02C/ B/ (2)(4)
EXTINT2C 1
237 M12 - - SDRDATAO B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)(®)
238 N13 - - SDRDATAL B CMOS 3-State 2/4/8 mA PD vdd2 3ICD/3T2
4)(8)
239 P14 - - SDRADDR3 o - 3-State 2/4/8 mA vdd2 372 (4)(8)
240 R15 - - SDRADDR4 o - 3-State 2/4/8 mA vdd2 372 (4)(8)

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

PLL3
118 AvddPLL3
119 VCNT3
120 AVssPLL2

18.PLL3 is unusable in package XBGA240.
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[> Level Shifter ) o
Figure 4. Input/Output Circuit
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LC823450

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

Attribute : 3ISU/3T2

VvddIO (Note 19)

DRVcnt
(Note 20)

Out/Hiz

PAD

ON/QEE

4 @‘ )
\‘
N
Ve

—

— Vss

ON/OFF VvddlO (Note 19)

=

Out/Hiz E [’ ‘

< 4

PAD

— Vss

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

Attribute : 3A,1A

VvddIO (Note 19)
=

ON/QFEF
DRVcnt
(Note 20)

PAD
Out/Hiz

VAN

54

— Vss

}Avdd* }AVdd*
PAD(Output)

>
PAD(Input)

— AVss*

<

— AVss*

Attribute : X

VddXT1/VddRTC

>
<7

PAD(Outpu

— Vss

[> Level Shifter

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

Figure 5. Input/Output Circuit (Continued)
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Table 7. PORT STATE TABLE

LC823450

XBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 22)

Port Status
NRES=Low(i)
(Note 23)

Port Status
NRES=High(ii)
(Note 23)

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 24)

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 7. PORT STATE TABLE (continued)

LC823450

XBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 22)

Port Status
NRES=Low(i)
(Note 23)

Port Status
NRES=High(ii)
(Note 23)

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 7. PORT STATE TABLE (continued)

LC823450

XBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 22)

Port Status
NRES=Low(i)
(Note 23)

Port Status
NRES=High(ii)
(Note 23)

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 7. PORT STATE TABLE (continued)

LC823450

XBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 22)

Port Status
NRES=Low(i)
(Note 23)

Port Status
NRES=High(ii)
(Note 23)

GPIO2E/
EXTINT2E

GPIO2E

Hiz

Hiz(Note 25)

GPIO2F/
EXTINT2F

GPIO2F

Hiz

Hiz(Note 26)

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 7. PORT STATE TABLE (continued)

LC823450

XBGA240

TQFP128L

WLP154

PIN NAME

Default Function
(NRES=Low)
(Note 22)

Port Status
NRES=Low(i)
(Note 23)

Port Status
NRES=High(ii)
(Note 23)

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 7. PORT STATE TABLE (continued)

LC823450

Default Function

Port Status

Port Status

(NRES=Low) NRES=Low(i) NRES=High(ii)
XBGA240 TQFP128L WLP154 PIN NAME (Note 22) (Note 23) (Note 23)
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 7. PORT STATE TABLE (continued)

LC823450

Default Function Port Status Port Status
(NRES=Low) NRES=Low(i) NRES=High(ii)
XBGA240 TQFP128L WLP154 PIN NAME (Note 22) (Note 23) (Note 23)

. 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 7. PORT STATE TABLE (continued)

LC823450

Default Function Port Status Port Status
(NRES=Low) NRES=Low(i) NRES=High(ii)
XBGA240 TQFP128L WLP154 PIN NAME (Note 22) (Note 23) (Note 23)
. . . 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 27) (Note 27) . 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)

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

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

24.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.

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

26.This port is set to output port to be used as boot monitor port during Internal ROM boot.
27.0ne of VCNT2 or VCNT3 is available
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7/

SIS
BRAESIA UL BT, R R A Y A5 81 P PR RE VT BE -5 B AURF IR R AR R BT A MR RE S HOA —
WAL T SR S8 WRAE AR 5% N84T, o

Unit

Table 8. MAXIMUM RATINGS (*Vss* =0 V)
Symbol Condition Ratings

Item
Maximum Power Supply Voltage Vddi -05t01.8
VddRTC
VddXT1
AVddUSBPHY1
DvddUSBPHY1
AvddPLL1
AvddPLL2
\Y

AvddDAMPL -0.5t025
AVddDAMPR

Vdd2
VddSDO
vddsD1
VddsD2
VddQSPI

AvddPLL3
AvddADC
AVddUSBPHY?2

Input Voltage \
Viuse USBDP,
USBDM Terminal

-0.5t0 4.6

-0.5to *vdd* + 0.5

-0.5t0
AVddUSBPHY2 + 0.5 (< 4.6)

°C
°C

—-20 to +65

Topr
-551t0 +125

Operating Ambient Temperature

Ambient Ttemperature of Preservation Tstg
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.
IR, REBEERNXLIRE, FRERIESRFGIIGE, FTRSSBESEMHHRE, 2

(&%:E0)
tﬂ%%&ﬁﬂ%k?ﬁiﬁﬁqﬂﬂﬂjE’\ME?E@, BRI RES R
A,
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LC823450

Table 9. RECOMMENDED OPERATING CONDITIONS (Ta =-20°C to +65°C)

Low Voltage Operation High Voltage Operation
(Note 28) (Note 28)
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 29) 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 30) 0.93 1.2 13 Same as left \

(Note 31) 1.08 1.2 1.3 Same as left \Y

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

(Note 31) 1.08 1.2 1.3 Same as left Y

AVddUSBPHY?2 (Note 30) 2.7 3.3 3.6 Same as left \Y

(Note 31) 3.0 3.3 3.6 Same as left Y

AVddDAMPL 0.93 1.2 1.65 Same as left \Y

(Note 32) 0.93 1.2 1.95 Same as left \%

AVddDAMPR 0.93 1.2 1.65 Same as left \

(Note 32) 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.

HEER TIEEEE

%?#&ﬁlfﬁ?ﬁ@i‘%%qﬂﬁﬁ’ﬂfﬁ&ﬁ, MMRIEREBERTIT. KBEEHEETETEREPAETCEUIMIBETIET, ATESFIEREH

e,

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

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

30.While USB is not used.

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

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

33.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 10. 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 37) Jitter : £50 ps or less
(Note 37)
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 38) (Note 38) (Note 38) ame as [e
Time for Txinl 3 Same as left ms
Xtal Stable (Note 40)
TXinRTC 1000 Same as left ms
(Note 40)
Internal Clock Farm Cortex-M3 0 100 0 160 MHz
Frequency (Note 39)
Fahb AHB 0 100 0 160 MHz
(Note 39)
Fapb APB 0 100 0 160 MHz
(Note 39)
Fdsp DSP 0 100 0 160 MHz
(Note 39)
Faud AUDCLK(768fs) 0 33.8688 147.456 Same as left MHz
(Note 34)
Fdec DECCLK(Note 35) 0 16.9344 73.728 Same as left MHz
(MP3 Decoder)
Fenc ENCCLK(Note 36) 0 8.4672 36.864 Same as left MHz
(MP3 Encoder)

34. 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.

35.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.

36.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.

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

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

39.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.

40.These are just reference values under Ta = 25°C, and need to be adjusted to customer board situation.
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Table 11. 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 11. 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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Table 11. 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.

(BEEN)

MRAEZHYA, “BSHN” REPIIHMEFRIINREGETH~RMESE. MREFEFGTIEIT, FREErES “"BEHFN" =18
AT RES A —H.
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Table 12. 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 12. 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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LC823450

Table 12. 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 41)
(24) loL = 8 MA 0.4 v
(Note 41)
(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.
(BEEN)
MRAEZHRA, “BEHN REPIIHNEFRIINREHETH~RMESE. MREFEFGTIEIT, FaEErES “"BEHFN" 1%
RS RES A — B,
41.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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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-xx (Under planning) XBGA240

Under planning
(Under planning)

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.

WWww.onsemi.cn
50



http://www.onsemi.cn/

LC823450

Rz R HE

AVddPLL2 AVddPLL1

VAdSD1 VAdQSPl  VddXT
Veld8D0_Vdd8D2  AVddADC

TTITITITITITL
mmmu

1
Avd

Lol 14 o1 B4 A5 E8 ¢ Dg cd
€ £ << > > 2> >
$55s 2
gagg fsgsis¢g
—H8) AR ER
TCLKAO/BCK1/GPIOOU/EXTINTOO ER-E-E RN
110 1 CLKBOLRCKA/GPIO0VEXTINTO1 2 § g E g g g EXTINTZC/GPIOZC/SDA1 4%
K| NHBNWRHIGRIOS1/EXTINT31TXD0 EXTINT2BIGPIOZBISCL1 K10
N1 INCS1/GPIQ 0/EXTINT10/RXD0 EXTINT2F/GPIO2F tL12
W10 \csoiaPIOsa/EXTINTOE EXTINT2E/GPIO2E [ §8
N19 NRD/GPIOI ZIEXTINT17 EXTINT He
NWRENWRL/GPIC3O/EXTINT30 DOUTO/GPIOICEXTINTICIDMCKOO [ E10
N8 EXDOIGRIO4S/EXTINT A6 DINO/GPIO1B/EXTINTB/DMDING - =
SCK1/GPICOD/EXTINTOD LRCKO/GPIO1A/EXTINTIAIDMDING E° © Digital 110
T XTALINFO1/GPIOS03 (210
Digital 10 SDO1(GIOTVGPIOOF/EXTINTOF BCKDIGPIO1SIEXTINT1DMCKO1 [H7
K8 511(QI0ONGPIOOE/EXTINTOE MCLKO/MCLK1/GPIO18/EXTINT18 | B12
SWP1(QHO2VGPIOTI/EXTINT11 LRCK1/GPIOEXTINT14{ &7
7| SHOLDA(QIO3YGRIO 2/EXTINTA2 BOK1/GPIOWEXTINT13 S8
KT} 1XD2/TIOCA10/GPIOOB/EXTINTOB DOUT1/GPIO1SEXTINT16 510
124
" RXD2TIOCA11/GPIOOC/EXTINTOC T ~vdd1  vdd2
TDU/SDCD1/SWO/GPIO20/EXTINT20
TDO/SDWP/INS/GPIO24/EXTINT21 sackups(F2 m
T dsiection ygdRTC
K' ‘SDCMD1/BS/GPIO2VEXTINT23 VAdRTC H2
SDATIO/DATAN/GPIO24/EXTINT24 voer [F1
SDAT11/DATA1/GPIO25/EXTINT25 H3
J§|
L sonrizmatazcpiosmiextias LC823450 WLCSP154 Keyinto |3
(2 ans
DzAm Keyint1 F4
Keyintz [E1
Analog Input 2w RTCINT (&4
nal In|
P9It ot anz - L—""> Digtal output
/8!
AN 1
LBt ano xouts2k | 83
F10 TesT =
XIN3ZK 1
sD SDCLKD i
xour1 S8
SDCNDO
"’sDAToo =
A8
K X1
SDATO1 AVAdDAMPLR =
SDATO02 1
5| spaT0s i *
a12
— 7 - -
uss
———————— i P LGJTIGPLOUT‘iL A
:" ! vsanw 33 2 AVssDAMPL d
‘ USBEXT12 62' 8 ] § g g 2 o, || 1
oW j§ 58—335'\' % 5 AVMDAMFF;T—' - +
- 3 I r4
yeld2 8283 3q g E g £ g g T T
5588 g_ 2 " a @ gfnmoooy F11
— " 2 EEEEE AR Egggiﬁﬁﬁ I
N ord §8388350535:9344§:5537¢8¢88¢8838 -
w1 g8 g§§§—§§E§es§§§§§§“gggg
10801 ER g 3§83 § [
I m
HOlHUIHHOIHE
R AR EBEEREEEREEEEEEEE] zZ Z ZZ
SSSSsSSssSssssss53 g 8555355535363 33333
==s:s=zzz=a:=:s§ ¥4 88R HEEEEEEEE LR EE RN KT
W NTT L8] N M2] K2 H4 D4 nsisqcﬂﬁiql.ﬂ‘ NaTM4 K3 L2 34 B8 KT J3 HE J2 8 F5 E4 A1 B2 CJ B3 A3 F8 c4 E8l AJA10B1d DITATT
L )

Dightal 1O

Figure 6. Application Diagram
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NOTES:

1
2
3

1}

0 O NG

\

1
AZ 128X L F

DETAIL A

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
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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 13.

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