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12M OUT 12M OUT
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PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION
SD1 CMD
PAO [I2CO_SDA PBO |NC PCO [SX1308 RESETPD2 [QSPIO SSO PEO |RMIIO RXERR PFO  |eMMC1 CMD PGO |CFG[O]
SD1 CLK
PA1 [I2CO_SCL PB1 |[NC PC1 |GPS_RESET PD3 [QSPIO_CLK PE1 |[RMIIO_ CRSDV PFl |eMMC1 CLK PGl |CFG[1] A
SD1 DATAO
PA2 |NC b5 e PC2 |GPS_STANDBY [PD4 [QSPIO_DO PE2 |[RMIIO RXD1 PF2 |eMMC1 DATAO| [PG3 [CFG[3]
SD1 DATA1
PA3 |NC PB3 |NC PC3 [VCAPO CLKO| [PD5 [QSPIO DI PE3 [RMIIO RXDO PF3  |JemMMC1 DATA1| PG5 [CEG[5]
SD1 DATAZ2 INC
PA4 |NC PC4 |[VCAPO PCLK| [PD6 [QSPIO D2 PE4 |[RMIIO REFCLK| [PF4 |eMMC1 DATAZ2| |PG6 H
INC — — — —
PB4 SD1 DATA3
PAS5 |NC PC5 |VCAPO_HSYN( [PD7 [QSPIO_D3 PE5 |[RMIIO_ TXEN PF5 |eMMC1 DATA3 oG INC
PA6 |LED G 5 I2C2 SCL PC6 |[VCAPO VSYN(C [PD8 [SPIO SSO PE6 |[RMIIO TXD1 PF6  |SD1 nCD
_ PR _ _ _ _ _
PG8 |CFG[8]
PA7 |NC 6 INC PC7 |[VCAPO FIELD [PDS [SPIO CLK PE7 |[RMIIO TXDO PE7 [NC |
PB — — —
PG9 [CFG[9]
PA8 [UART2 RTS PC8 |VCAPO DATA( [PD10 |SPIO_DO PES |RMIIO_MDIO PF8 |UART1_RTS STAGO D0
I2C2 SDA UART1 RXD PG11 -
PA9 [UART2 RXD PB7 - PC9 |[VCAPO DATA] PE9 [RMIIO MDC PF9 -
— — PD11 |SPIO DI —
UART2 TXD - [UART1 TXD JTAGO TCK
PAL0 - PB8 [LED Y PC10 [VCAPO DATA2 PE10 [Keyl PF10 - PG12 - M
INC PD12 [UART4 TXD
PAll PB13 |[LED R PC11 [VCAPO DATA - PE11 [USBO_VBUSVLD | [PF11 [UARTO_RXD o613 JTAGO_TMS
INC
PAL12 PC12 [VCAPO DATA{ [PD13 [UART4 RXD PE12 [Key2 PF12 [UARTO_TXD
PC13 [VCAPO DATA JTAGO TDI N
— PD14 [I2C3 SCL PG1l4 -
PC1l4 [VCAPO DATA$
— PD15 [I2C3_SDA
PC15 [VCAPO DATAY JTAGO NTRST
— PG15 -
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SR

USBO_ID
PA.0/QSPI0_SS1/12C0_SDA/UART1_RXD/EINTO/TMO_ECNT/CAN3_RXD
PA.1/EBI_nCS2/EBI_MCLK/I12C0_SCL/UART1_TXD/EINT1/TM1_ECNT/CAN3_TXD
PA.2/UART6_CTS/I2S_LRCK/SCO_CDATAGT_TDO/TM2_ECNT
PA.3/UART6_RTS/I2S_BCLK/SCO_PWR/JTAG1_TCK/TM3_ECNT
PA.4/UART6_RXD/I2S_DI/SCO_DAT/JTAG1_TMS/TM4_ECNT
PA.5/UART6_TXD/I2S_DO/SCO_CLK/JTAGT_TDIITM5_ECNT
PA.6/EBI_nCS1/12S_MCLK/SCO_RST/JTAGT_nTRST

VDDIO

VDD

MVDD

MVDD

PA.7/EBI_nWE/UART2_CTS/TM3_EXT

PA8/EBI_nRE/UART2_RTS/TM3_TGL

PA.9/EBI_nCSO/UART2_RXD/TM2_EXT

PA.10/EBI_ADDR10/UART2_TXD/TM2_TGL

PA.11/EBI_ADDRY/UART8_RXD/TM4_EXT

PA.12/EBI_ADDR8/UART8_TXD/TM4_TGL

VDDIO

PG.9/EBI_ADDR7/UART8_CTS/PWM13/CFG.9_PwrOnSet9
PG.8/EBI_ADDR6/UART8_RTS/PWM12/CFG.8_PwrOnSet8
PG.7/EBI_ADDRS5/UART5_TXD/PWM11/CFG.7_PwrOnSet7
PG.6/EBI_ADDR4/UART5_RXD/PWM10/CFG.6_PwrOnSet6
PG.5/EBI_ADDR12/UART5_RTS/CFG.5_PwrOnSet5
PG.3/EBI_ADDR3/UART2_RTS/PWMO3/CFG.3_PwrOnSet3
PG.1/EBI_ADDR1/UART2_TXD/PWMO01/CFG.1_PwrOnSet1
PG.0/EBI_ADDRO/UART2_RXD/CLK_OUT/PWMOO0/CFG.0_PwrOnSet0
PB.0/EBI_ADDR12/UART2_CTS/ADC_AINO
PB.6/EBI_ADDR13/12C1_SDA/I2S_LRCK/USBHLO_DM/UART7_TXD/SPI1_SS0/ADC_AIN6
PB.4/EBI_ADDR14/12C1_SCL/I2S_BCLK/USBHLO_DP/UART7_RXD/SPI1_CLK/ADC_AIN4
AVSSADC

AVDDADC
PB.7/EBI_ADDR15/12C2_SDA/I2S_DI/USBHLO_DM/UART7_CTS/SPI1_MOSI/ADC_AIN7
PB.5/EBI_ADDR16/I12C2_SCL/I2S_DO/USBHLO_DP/UART7_RTS/SPI1_MISO/ADC_AINS

PB.1/EBI_ADDR17/12C3_SDA/I2S_MCLK/CANZ_RXD/TM0_EXT/SPI1_SS1/UART9_TXD/ADC_AIN1

PB.3/EBI_ADDR18/12C3_SCL/EINT2/CAN2_TXD/TM0_TGL/SPI0_SS1/UART9_RXD/ADC_AIN3
PB.2/EBI_ADDR2/UART9_RTS/ADC_AIN2

USBO_REXT
USBO_VDD33
USBO_DP
USB0_DM
USBO_VDD
USB1_REXT
USB1_VDD33

PE.12/USBH_PWREN/CAN3_TXD/UARTS_TXD/PWM13/EINT3/12C0_SCLVCAP1 CLKO
PE11/USB0_VBUSVLD
PE.10/USB_OVC/CAN3_RXD/UART9_RXD/PWM12/EINT2/12C0_SDANCAP1_FIELD
PE.9/RMII0_MDC/UART6_TXD/USBHL5_DP/VCAP1_DATA7
PE.8/RMII0_MDIO/UART6_RXD/USBHL5_DM/VCAP1_DATAG
PE.7/RMII0_TXDO/CAN3_TXD/UARTS_TXD/USBHL4_DP/VCAP1_DATA5
PE.6/RMII0_TXD1/CAN3_RXD/UART9_RXD/USBHL4_DM/VCAP1_DATA4
PE.5/RMII0_TXEN/CAN2_TXD/UART9_RTS/USBHL3_DP/VCAP1_DATA3
PE.4/RMII0_REFCLK/CAN2_RXD/UART9_CTS/USBHL3 DM/VCAP1_DATA2
PE.3/RMII0_RXDO/CANT_TXD/UARTA_TXD/USBHL2_DP/VCAP1_DATA1
PE.2/RMII0_RXD1/CAN1_RXD/UART4_RXD/USBHL2_DM/NCAP1_DATAO
PE.1/RMII0_CRSDV/CANO_TXD/UART4_RTS/USBHL1_DP/VCAP1_VSYNC
PE.O/RMII0O_RXERR/CANO_RXD/UART4_CTS/USBHL1_DMN/CAP1 HSYNC
T_ouT

XUN

VDDIO

PF.12/UARTO_TXD

PF.11/UARTO_RXD
PF.10/UART1_TXD/TM5_TGL/PWM11/VCAP1_PCLK/EBI_DATA15
PF.9/RMII1_MDC/UART1_RXD/TM1_EXT/PWM10/USBHL5_DP/EBI_DATA14
PF.8/RMII1_MDIO/UART 1_RTS/TM1_TGL/PWMO3/USBHL5_DM/EBI_DATA13
PF.7/RMII1_TXDO/UART1_CTS/TM5_EXT/PWMO2/UART3_TXD/USBHL4_DP/EBI_DATA12
PLL_VSS

VDD
PB.13/EINT2/TM4_TGL/PWMO02/UART3_TXD/USBHL4_DP/EBI_DATAO
PF.6/RMII1_TXD1/SD1_nCD/TM4_EXT/PWMO01/UART3_RXD/USBHL4_DM/EBI_DATA11

PF.5/RMII1_TXEN/SD1_DATA3/TM5_ECNT/PWMOO/UART3_RTS/USBHL3_DP/eMMC1_DATA3/EBI_DATA10

VBAT33 PF.4/RMII1_REFCLK/SD1_DATA2/TM4_ECNT/SC1_CD/UART3_CTS/USBHL3_DM/eMMC1_DATA2/EBI_DATA9
X32_IN PF.3/RMII1_RXD0/SD1_DATA1/TM3_ECNT/SC1_PWR/UART7_TXD/USBHLZ_DP/eMMC1_DATA1/EBI_DATA8
X32_OUT PF.2/RMII_RXD1/SD1_DATAO/TM2_ECNT/SCT_DAT/UART7 RXD/USBHL2 DM/eMMC1_DATAO/EBI_DATA7

F‘B B/EBI |_ADDR11/12C2_SCL/CAN2_RXD/UART8_TXD/SD0O_nCD/TMO_EXT

PF.1/RMII1_CRSDV/SD1_CLK/TM1_ECNT/SC1_CLK/UART7_RTS/USBHL1_DP/eMMC1_CLK/EBI_DATA6

PF.O/RMII1_RXERR/SD1_CMD/TMO0_ECNT/SC1_RST/UART7_CTS/USBHL1_DM/eMMC1_CMD/EBI_DATA5

PC O/EBI |_DATAO0/I2C2_SDA/CAN2_TXD/UART8_RXD/SPI0_SS1/TMO_TGL
PC.1/EBI_DATA1/NAND_nCSO/UART7_TXD

PC.2/EBI_DATA2/NAND_nWP/UART7_RXD
PC.3/EBI_DATA3/VCAPO_CLKO/NAND_ALE/I2C1_SCL/UART3_TXD/CANO_RXD
PC.4/EBI_DATA4/VCAPO_PCLK/NAND_CLE/I2C1_SDA/UART3_RXD/SPI0_MOSI/CANO_TXD

PC.5/EBI_DATA5/VCAPO_HSYNC/NAND_nWE/SPI0_SS0/SDO_CMD/UART1_TXD/eMMCO_CMD
PC.6/EBI_DATAB/VCAPO_VSYNC/NAND_nRE/SC1_RST/SPI0_CLK/SD0O_CLK/UART1_RXD/eMMCO_CLK
PC.7/EBI_DATA7/VCAPQ_FIELDI/NAND_RDY0/SCT_CLK/SPI0_MOSI/SDO_DATAO/UART1_RTS/eMMCO_DATAOQ

'DDIO

MVDD

MVDD

VDD

nRESET/WDT_nRST
PG.15/SPI0_SS1/SPI1_SS1/EINT3/JTAGO_nTRST
PG.14/SPI1_MISO/CAN1_TXD/UART5_TXD/PWM13/JTAGO_TDI
PG.13/SPI1_MOSI/CAN1_RXD/UART5_RXD/PWM12/JTAGO_TMS

PC.8/EBI_DATA8/VCAPO_DATAO/NAND_DATA0/SC1_DAT/SPI0_MISO/SDO_DATA1/UART1_CTS/eMMCO_DATAQ PG.12/SPI1_CLK/TM1_EXT/CANO_TXD/UART5_RTS/PWM11/JTAGO_TCK

PC.9/EBI_DATA9/VCAPO_DATA1/NAND_DATA1/SC1_PWR/SD0O_DATA2/UART4_TXD/eMMCO_DATA2
PC.10/EBI_DATA10/VCAPO_DATA2/NAND_DATA2/SC1_CD/SD0_DATA3/UART4_RXD/eMMCO_DATA3

PC.11/EBI_DATA11/VCAPO_DATA3/NAND_DATA3/SCO_RST
PC.12/EBI_DATA12/VCAPO_DATA4/NAND_DATA4/SCO_CLK/SDO_nCD/UART8_TXD
PC.13/EBI_DATA13/VCAPO_DATAS/NAND_DATAS/SCO_DAT/UART8_RXD
PC.14/EBI_DATA14/VCAPO_DATA6/NAND_DATA6/SCO_PWR/SPI0_MOSI/UART8_RTS
PC.15/EBI_DATA15/VCAPO_DATA7/NAND_DATA7/SCO_CD/UARTS8_CTS

VDDIO

PD.2/QSPI0_SSO/UART3_TXD/TM4_EXT

PD.3/QSPI0_CLK/UART3_RXD/TM4_TGL

PD.4/QSPI0_MOSIO/UART3_RTS/TM5_EXT

PG.11/SPI1_SSO/TM1_TGL/CANO_RXD/UART5_CTS/PWM10/JTAGO_TDO

o] e ] el el el el ]

SISsIk

<|<|<|

PD.15/UART4_CTS/TM3_EXT/I2C3_SDA/CAN1_TXD/USBHLO_DI |_DATA4
PD.14/UART4_RTS/TM3_TGL/I2C3_SCL/CAN1_RXD/USBHLO_DM/PWMO2/EBI_DATA3
PD.13/UART4_RXD/TM2_EXT/CAN2_TXD/PWMO01/EBI_DATA2
PD.12/UART4_TXD/TM2_TGL/CAN2_RXD/PWMOO/EBI_DATA1
PD.11/SPI0_MISOI/UART6_RXD/TM5_ECNT
PD.10/SPI0_MOSI/UART6_TXD/TM4_ECNT

PD.9/SPI0_CLK/UART6_RTS/TM3_ECNT

PD.8/SPI0_SS0/UART6_CTS/TM2_ECNT
PD.7/QSPI0_MISO1/UART2_RXD/TM1_ECNT/CANO_TXD
PD.6/QSPI0_MOSI1/UART2_TXD/TMO_ECNT/CANO_RXD
PD.5/QSPI0_MISO0/UART3_CTS/TM5_TGL

PA12:0] < Semball20l
PBIB0] < wmlSll
pB13 < > PB13

Pelis] PCl15:0)
PD[15:2] PO[15:2]
PE120] PE[12:0
Pi12:0) PF[12:0
PO[1:0] <m0
. Pa3
PGIOS] < wmmaloll
POI15:11] < oSl 1L

32K IN

32K IN

32K 0UT é >>:32K OUT,
12M N

12MIN

our TN OUT

USBO_OM USBO DM
USB0_DP

USBO_REXT

USBO_ID

-~ USB1 DM
USBT 0P
UsB1_DP USB1_REXT
USB1_REXT
nRST < >—0RET___
VD33_ADG VD33 ADC

USBO_ID

vpas [ voss
vp1s [ 018
vtz [}z
vss ADc [ }VSSADC
vss es
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0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 0.1u 10uF 0.1uF 10uF
L - 1L
= R11 0 =
VSS VSS_ADC
V%irww VDT12
6 FB T T T T 1 T T T 1
CB9 CB10 CB11 CB12 CB13 CB14 CB15 CT9 CT10 CT11 CT12
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 10uF 10uFT10uF 10uF
_l_
vSs
VDD18 VD18
T_rvvw T USBO_REXT USB1_REXT
17 FB T T
R12 R13
CB16 CB17 CT13 CT14 121K 121K
0.1uF 0.1uF 10uF 10uF
L — =
= VSS VSS
VSS
R14 1M

12M IN

1

VDD31 4 VIN FreqOut g32K IN
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OutEn GND

32K_IN < >SN
12M IN

12M_IN

N S—rvour

USBO_REXT
USBO_REXT
USB1_REXT é >>:USB1 REXT

VD33 ADC VD33 ADC
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Vss s
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Eﬁ%o) B peeting frem Power On Setting PG3 PG5 PG8 PG9 Vo033
EE (D) OFF () | 0SPT Flash 0 ] PGO 1 [ =4 PG3 PG5 PG8 PG9
PG1 2 3
EG3 Watch Dog —
pN(0) [ oFF SMD HPS602-E R21
bEECD [ on R15 R16 R17 R18 R19 R20 10K
- SW2 R0603
G5 UARTO Message 10K 10K 10K 10K 10KINC ¢ 10K 3x6x5 2PIN SMD
N (0 ON PE10
L QL _ = —_ —_ e —_ SW-2P-SMD K7
Ecs Fes OSPI_Source if PGI1:01=11 VSS VSS Vss VSs Vss VSs
DN (0) [ON(0) SPI-NAND, 1-bit
DN (0) [oFF (1) | SPI-NAND, 4-bit
PFF (1) ION(0) SPI-NOR, 4-bit =
DEF (1) JOFF (1) | SPT-NOR_1-bit VDD33 VDD33 VDD33 Vss
VDD33
R22 R23 R24
330 330 330 Fozf
PAG : PA6 SW3 R0603
LEDT LED2 LED3 3x§§5 2PIN SMD
PBS > P88 PE12
PB13 < > PBI3 K| LDt | LED2 | LED3 SW-2P-SMD K2
. PG[1:0
PO[1:0] < el B8 PAG PB13
Pe3 < >PG3 LED_YELLOW LED_GREEN LED_RED Es
pes < > PG5
PG[9:8] O—PG@_
VDD33
PE10
PEI0. <> R%6 470 L8 FB = "7
PETl2 < > PE12 nRESET o ~~~~___ 0RST Vss
c10 RP1
10K-8P4R VDD33  J1/NC1
VDD33 1nF wlolla
1 33
Tae PG15 nTRST 2 TRST
. Vss PG14 TDI 3 7D/
. PG[15:11 R27 PG13 TMS 4 TMS
PG[15:11] VDD12 PG12 TCK 5 TCK
nRESET 100K PG11 DO 6 TDO
nRESET <__>—"——=22 NRESET 7 RES
RST c11 . NRESET 8 VSS
nRST < >—=l N
VDD33 :'M 1uF J_C12 =
Q1 Vss
VDD12 1uF Sw4
VDD12
vss R28 2N3904 _L 4 3x6x5 2PIN SMD
vss [ —>—— — = SW-2P-SMD
= Vss
00K o iy _ nuvoTon Technology Corp.
— itle
1 vss NK-LGNUC980
Vss [Size Document Number Rev
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ICE CLK
ICE DAT

24

23
o

20

9

8

7

Us PF[12:11] il (P
é g 29 g < g S 123_USB5V 123 USBSV
VDD33 LSRR E VDD33
vDD33 BRSNS S= = vooss [
eBz T vss
25 0505 6 VSS oS
AVDD 22020 SPI0_CSOPCO |2
R29 cB1s % SPI2_CLK/PD.1 PPZZ2ZZ SPIO_CLKIPC.1 [
10K *—55| MIsO2_0/PD.2 MISO0_0/PC.2 [
04 »%—5 MOSI2_0/PD.3 MOSI0_0/PC.3 [
AUF 2M 0 29 2 D+
RES M1 30 | XT_OUT o D+ 7 D-
RES 31| XTIN =% D-T10 31
c1a — 35| RESET# <g USB_LDO_OUT 5 | l__l_
ves PVSS ST S 3 VBUS 123_USB5V =
p 0
TuF 33 VSS g"’.“’@i’owz\w c18
e e 28R5x88¢8 4T
ol NUC123ZD4ANO =
o] ((e] | ) [ o] VSS
R30 =
PF12 UR0_TX VSs
PF11 A UR0_RX
R0
J2 VDD33 VDD33
c16
7 1
2 ICE_DAT 1uF
3 ICE_CLK
1 RES s s
5 12M | 12M O
ae XN GND |2
Vss vCcom/Power
I_T_ GND XOUT
123_USOB5V cont 2 ® 15pF 12MHAz | c19
R32 27 1 ? ? 15pF
D- 2|1V O ?
D+ 33, =
4 |[E>+ O Vss
R33 27 5
) GND
1uF L9 ®| N
s e nuvoTon Technology Corp.
joone| " NK-LGNUC980
= [Size Document Number Rev
A X
vss NUC123ZD4AN0 10
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PO72] < ol
VDD33 I:'&
vss [ 5 —

VSS VDD33

us *
QSPI0_SS0 1 8
QSPI0_DI/D1 2% /CS @ VCC 9 qspio HiaiDs
QSPI0_Wp/D?2 3| Do/D1 HId/D3 50 5p|0 cLK
7| Wp/D2  CLK #5—Q5pI0_Do/D0
_[—|GND_ DiDo
= W25Q256FV
Vss
PD2 QSPI0_SS0 QSPI0_SS0
VD33 O 10K
R34 33
PD3 QSPI0_CLK QSPI0_HId/D3
VD33 O—pa T0K
R36 33
PD4 QSPI0_Do/D0 QSPI0_Wp/D2
VD33 O—pg3 0K
R38 33
PD5 QSPI0_Di/D1
R40 33
PD6 QSPI0_Wp/D2
R76 33
PD7 QSPI0_HId/D3
R77 33

VDD33 VDD33

s
o

CB19 CT15
0.1uF 10uF
VSS  Vss

a

nuvoTon Technology Corp.
" NK-LGNUC980
[Size Document Number Rev
A SPI Nand Flash 0
Date: Tuesda{, May 12, 2020 Sheet 8 of 13




PE[9:0]

PE[9:0] vss
NRESET nRESET m;
™
VDD33 VDD33 U7 “
1 - nRESET
vss E_ETH XI %_ TxErFxSD & MRS  eHy AVDD33
vss [} EETHX0 3% u AVD33 30 E T Tp_ O -
E_COL 7| Xo MDiTp ™55 MDI TN
E_TXEN 5 | CoURMI DT 728 € REG OUT
xXeEn egou E
S o3 MDIRp % = B: EE cB0 | | c22
E_TXD1 37| TxD2 MDiRn 55 0.1uF 10uF
L10 E_TXDO 9 | TxD1 Iset 5z ratT YAoK
VDD33 o OPHY DVDD33 E_RX CLK 0 | TxDO ) TestOn 53 £ mpIo =
N | E IV ADD T TXCIK/50MClki MDIO 55 Evbe R K Vs =
c23 CB21 E_PHY_AD3 2_| LEDO/PhyADO MDC ["51E RXERR VSs
| LED3/PhyAD3 RYEMING2 55 Ecrs—RaaY IR
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