NUVOTON NK-NUC98R
=

ARM® ARM926EL-S Based

32-bit Microprocessor

NK-NUC98R
User Manual
NUC98RDF61YC

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system
design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

MAR. 12, 2019 Page 1 of 57 Rev 1.0


http://www.nuvoton.com/

NUVOTON NK-NUC98R
=

Table of Contents

1 L@ T = P 4
2 Introduction to NK-NUCO98R BOard.......c.cueieiinieiiie e e e eeaneens 5
2.1 NUCO98RDFGLYC MPU FEAMUIES ...ttt et et e e e e aeeens 5
2.2 NK-NUCO98R B0oard FEATUIES ... ...ttt ettt e e e e e e et e e e e e e eneeens 6
2.3 NK-NUCO98R Board - Front VIEW ...ttt e et e e e e e e e aneeens 7
2.4 NK-NUCO98R Board - REAI VIBW ...ttt et e e e 24
2.5 NK-NUC98R Ethernet Daughter Board - Front View ..........cooiiiiiiiiiiiiiiiiiieens. 25
2.6 NK-NUC98R Ethernet Daughter Board - Rear VieW.....ccoieiiiiiiiiii i eeeeeeeeans 26
2.7 NK-NUCO98R PCB PlaCcement. . .. ...t ettt et e e e e eneees 27
3 Quick Starting to Use NK-NUCO8R ... 30
4 NK-NUCO98R SCREMALICS .. ..t nees 39
4.1 NK-NUC98R - System Block Schematic .........ccooiiiiiiiiiiiiii i 39
4.2 NK-NUC98R - Power SChematiC .........ooiii i e 40
4.3 NK-NUC98R - NUC98RDF SChematiC .....couiiiii e 41
4.4 NK-NUC98R - Power Filter, Reset SChematiC......cvuiiiiiiiiie e eenns 42
4.5 NK-NUC98R - Setting, ICE, Debug SchematiC.......ccccevviiiiiiiiiiii e 43
4.6 NK-NUC98R - GPIO SChemMALIC - ...t eeee i 44
4.7 NK-NUC98R - CAN SChemMaALiC .. ...t e 45
4.8 NK-NUC98R - CMOS Sensor SChematiC .......couieiiiiii i eeaeee 46
4.9 NK-NUCO98R - EBI SChemMatiC ........eeiiiiiiiii e 47
4.10 NK-NUC98R - 12S,12C_0 SChematiC . ...ceeeeiiiiiiii e 48
4.11 NK-NUC98R - NAND SChEeMALIC . ...uueieieeiiiieii ittt eeaaaeaeens 49
412 NK-NUC98R - RS 232 SChEMALIC .. uueiieeeeiieiii ittt eeeeeeeaa 50
4.13 NK-NUC98R - RMII SCheMALIC .. ...t i 51
4.14 NK-NUC98R - SD/eMMC SChematiC .....coeeii e 52
4.15 NK-NUCO98R - SIM Card SChematiC ........cuiieiiiiii i 53

MAR. 12, 2019 Page 2 of 57 Rev 1.0



NUVOTON NK-NUC98R
=

4.16 NK-NUCO98R - SPI SChemMatiC ...t 54
4.17  NK-NUCO98R - USB SChEMALIC ... ..eeiiet et et e e anes 55
4,18 NK-NUC98R - Ethernet Daughter Board Schematic ..........ccoviiiiiiiiiiiiiiiiiinen. 56
5 Y ] (0] T o 150 o 57

MAR. 12, 2019 Page 3 of 57 Rev 1.0



NUvVOTON NK-NUC98R

J——

1 OVERVIEW

The user’s guide describes the operation and use of the NK-NUC98R development board.
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Figure 1-1 NK-NUC98R Board
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2 INTRODUCTION TO NK-NUC98R BOARD

The NK-NUC98R is a development board based on an ARM® ARM926EJ-S microprocessor
NUC98RDF61YC which has very rich peripherals to help users easily to design-in their products
or application systems.

The NK-NUC98R board uses NUC98RDF61YC microprocessor run up to 300 MHz with built-in
64MB DDR2 memory, 16 KB I-cache, 16 KB D-cache and MMU, 16 KB embedded SRAM and
16.5 KB IBR (Internal Boot ROM) for system booting from USB, NAND flash, SD/eMMC and SPI
Flash, All functions of the NUC98RDF61YC are placed on the board, including peripheral
interfaces such as memory (NAND, SPI, eMMC, SD), UART, IIS, Ethernet, USB (device, HOST),
CMOS sensor, SIM card, CAN, JTAG and EBI, Users can use it to develop and verify applications
to emulate the real behavior.

2.1 NUC98RDF61YC MPU Features

® NUC98RDF61YC: LQFP216 pin MCP package with DDR2 (64 MB), which can run up to
300MHz operating speed

Can choose system booting mode from USB, NAND Flash, SD, eMMC and SPI Flash
NAND Flash ECC 24bits
External Bus Interface (EBI)
SD/SDIO x2

Ethernet 10/100 MAC x2
USB2.0 HS HOST x2
USB2.0 HS Device x1
USB1.1 FS HOST x6
Real Time Clock (RTC)
Timer (32-bit) x6
Watchdog Timer

PWM x8

12bit ADC x8

UART x10

CAN BUS x4

IIC x4

SPI x3

ISO-7816-3(SIM card) x2
CMOS interface x2
GPIO x104

IS

Operating Temp. Range -40~85
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2.2 NK-NUC98R Board Features
() SOC CPU: NUC98RDF61YC
) Provides 2 sets of SPI Flash

B SPI Flash (QSPI0): quad mode system booting or data storage, use W25Q128 (16
MB)
B SPI Flash (SPIO): dual mode for data storage, use W25X80 (1 MB)

NAND Flash: System booting or data storage, use W29NO1HVS1NA (128 MB)
® Provides 2 sets of STD SD slot

B SD0/eMMCO: Use SD/eMMC memory card for system booting, data storage or SDIO
(Wi-Fi) device
B SD1/eMMC1: Use SD/eMMC memory card for system booting, data storage or SDIO
(Wi-Fi) device
® Provides 4 sets of COM ports

B UARTO: DB9 port with RS232 transceiver for system development, debug message
output
B UART2/UART3/UARTS: DB9 port with RS232 transceiver

JTAG interface provided for software development (JTAGO/JTAG1)
2 sets of terminal with CAN transceiver (CAN1/CAN2)
2 sets of pin headers with CMOS sensor (CMOS sensorO/CMOS sensorl)

1 set of RJ45 port with Ethernet 10/100 MAC (Ethernet0), 1 set of pin header with Ethernet
10/100 MAC (Ethernetl)

EBI interface with pin header
Mini SIM card (SIM1)

® Microphone input and Earphone/Speaker output with 24-bit stereo audio codec
(NAUB822L) for I12S interfaces

® USB port-0 that can be used as Device/HOST and USB port-1 that can be used as HOST
supports pen drives, keyboards, mouse and printers

All GPIO use pin headers

Provides over-voltage and over current protection

3.3V I/O power, 3.3V RTC power, 1.8V Memory power and 1.2V core power
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2.3 NK-NUC98R Board — Front View

Figure 2-1 shows the main components and connectors from the front view of NK-NUC98R
board

® +5Vin (CON1): Power adaptor 5V input
® SOC CPU: nuvoTon NUC98RDF61YC (U5)

®  Power supply switch (SW_POWER1): System will be power on if the SW_POWERZ1 button
is pressed

®  GPIO interface (CON5~CON13)

B GPAO-15 iCONSi

CONS.1 Power 3.3V
CON5.2 Power 3.3V
CON5.3 GPAO
CON5.4 GPA1
CON5.5 GPA2
CON5.6 GPA3
CON5.7 GPA4
CON5.8 GPA5
CON5.9 GPAG6
CON5.10 GPA7
CON5.11 GPAS8
CON5.12 GPA9
CON5.13 GPA10
CON5.14 GPA11
CON5.15 GPA12
CONb5.16 GPA13
CON5.17 GPA14
CON5.18 GPA15
CON5.19 VSS
CON5.20 VSS
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m  GPBO0-8 iCON8i

CON8.1 Power 3.3V
CONS8.2 Power 3.3V
CON8.3 GPBO
CON8.4 GPB1
CON8.5 GPB2
CON8.6 GPB3
CON8.7 GPB4
CON8.8 GPB5
CON8.9 GPA6
CON8.10 GPB7
CONS8.11 GPB8
CONB8.12 -
CON8.13 VSS
CONS8.14 VSS

B GPB9-13 iCONQi
CON9.1 Power 3.3V
CON9.2 Power 3.3V
CON9.3 GPB9
CON9.4 GPB10
CON9.5 GPB11
CON9.6 GPB12
CON9.7 GPB13
CON9.8 -
CON9.9 VSS
CON9.10 VSS
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B GPCO-15 iCONlli

CON11.1 Power 3.3V
CON11.2 Power 3.3V
CON11.3 GPCO
CON11.4 GPC1
CON11.5 GPC2
CON11.6 GPC3
CON11.7 GPC4
CON11.8 GPC5
CON11.9 GPC6
CON11.10 GPC7
CON11.11 GPC8
CON11.12 GPC9
CON11.13 GPC10
CON11.14 GPC11
CON11.15 GPC12
CON11.16 GPC13
CON11.17 GPC14
CON11.18 GPC15
CON11.19 VSS
CON11.20 VSS

B GPDO-15 iCON13i

CON13.1 Power 3.3V
CON13.2 Power 3.3V
CON13.3 GPDO
CON13.4 GPD1
CON13.5 GPD2
CON13.6 GPD3
CON13.7 GPD4
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CON13.8 GPD5
CON13.9 GPD6
CON13.10 GPD7
CON13.11 GPD8
CON13.12 GPD9
CON13.13 GPD10
CON13.14 GPD11
CON13.15 GPD12
CON13.16 GPD13
CON13.17 GPD14
CON13.18 GPD15
CON13.19 VSS
CON13.20 VSS
B GPEO0-12 iCON6i
CONG6.1 Power 3.3V
CONG.2 Power 3.3V
CON®6.3 GPEO
CON6.4 GPE1
CON®6.5 GPE2
CONG6.6 GPE3
CON®6.7 GPE4
CON®6.8 GPES5
CON®6.9 GPE6
CON®6.10 GPE7
CONG6.11 GPES8
CONG6.12 GPE9
CONG6.13 GPE10
CONG6.14 GPE11
CONG6.15 GPE12
CONG6.16 -
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CONG6.17

VSS

NK-NUC98R

CONG6.18

VSS

B GPFO~12 iCON?i

CON7.1 Power 3.3V
CON7.2 Power 3.3V
CON?7.3 GPFO
CON7.4 GPF1
CON7.5 GPF2
CON?7.6 GPF3
CON?7.7 GPF4
CON?7.8 GPF5
CON7.9 GPF6
CON7.10 GPF7
CON7.11 GPF8
CON7.12 GPF9
CON?7.13 GPF10
CON7.14 GPF11
CON7.15 GPF12
CON7.16 -
CON7.17 VSS
CON?7.18 VSS

B GPGO0~10 iCONlOi

CON10.1 Power 3.3V
CON10.2 Power 3.3V
CON10.3 GPGO
CON10.4 GPG1
CON10.5 GPG2
CON10.6 GPG3
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CON10.7 GPG4
CON10.8 GPG5
CON10.9 GPG6
CON10.10 GPG7
CON10.11 GPGS8
CON10.12 GPG9
CON10.13 GPG10
CON10.14 -
CON10.15 VSS
CON10.16 VSS

B GPG11~15 iCONlZi

CON12.1 Power 3.3V
CON12.2 Power 3.3V
CON12.3 GPG11
CON12.4 GPG12
CON12.5 GPG13
CON12.6 GPG14
CON12.7 GPG15
CON12.8 -
CON12.9 VSS
CON12.10 VSS

® EBlinterface (CON18)

CON18.1 - Power 3.3V

CON18.2 - Power 3.3V

CON18.3 GPCO EBI_DO

CON18.4 GPD12 EBI_D1 S15 need open

CON18.5 GPD13 EBI_D2 S16 need open

CON18.6 GPD14 EBI_D3 S13 need open
MAR. 12, 2019 Page 12 of 57
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CON18.7 GPD15 EBI_D4 S14 need open
CON18.8 GPEO EBI_D5 | CON26/CON29/CON30
cannot be used
CON18.9 GPE1 EBI_D6 CON26/CON29/CON30
cannot be used
CON18.10 GPE?2 EBI_D7 CON26/CON29/CON30
cannot be used
CON18.11 GPE3 EBI_D8 CON26/CON29/CON30
cannot be used
CON18.12 GPE4 EBI_D9 CON26/CON29/CON30
cannot be used
CON18.13 GPE5 EBI_D10 | CON26/CON29 cannot
be used
CON18.14 GPE6 EBI_D11 | CON26/CON29 cannot
be used
CON18.15 GPF7 EBI_D12 |CON26 cannot be used
CON18.16 GPF8 EBI_D13 |CON26 cannot be used
CON18.17 GPF9 EBI_D14 |CON26 cannot be used
CON18.18 GPF10 EBI_D15 | CON17 cannot be used
CON18.19 - VSS
CON18.20 - VSS
EBI_NCS2 |1.S19 need open
CON18.21 GPA1
2.518(1-2) need short
EBI_MCLK |1.519 need open
CON18.22 GPA1
2.518(2-3) need short
CON18.23 GPA6 EBI_NCS1 |S11(2-3) and S21 needs
open
CON18.24 GPA7 EBI_NWE S27 need open
CON18.25 GPA8 EBI_NRE S28 need open
CON18.26 GPA9 EBI_NCSO S29 need open
CON18.27 - VSS
CON18.28 - VSS
CON18.29 GPGO EBI_AO
CON18.30 GPG1 EBI_A1
CON18.31 GPG2 EBI_A2
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CON18.32 GPG3 EBI_A3

CON18.33 GPG6 EBI_A4

CON18.34 GPG7 EBI_A5

CON18.35 GPG8 EBI_A6 S36 need open
CON18.36 GPG9 EBI_A7 S35 need open
CON18.37 GPA12 EBI_A8 S38 need open
CON18.38 GPAll EBI_A9 S37 need open
CON18.39 GPA10 EBI_A10 S30 need open
CON18.40 GPB8 EBI_A11

CON18.41 GPBO EBI_A12

CON18.42 GPA13 EBI_A13

CON18.43 GPA14 EBI_A14

CON18.44 GPB7 EBI_A15 | CON16 cannot be used
CON18.45 GPB5 EBI_A16 | CON16 cannot be used
CON18.46 GPB1 EBI_A17

CON18.47 GPB3 EBI_A18

CON18.48 GPA15 EBI_A19

CON18.49 - VSS

CON18.50 - VSS

CON18.51 - Power 5V

CON18.52 - Power 5V

®  Power on setting (SW2)

SW2.2/Sw2.1 | ON/ON Boot from USB GPG1/GPGO
SW2.2/SwW2.1 | ON/OFF | Boot from SD/eMMC GPG1/GPGO
SW2.2/SW2.1 | OFF/ON |Boot from NAND Flash GPG1/GPGO
SW2.2/SW2.1 | OFF/OFF |Boot from QSPIO Flash GPG1/GPGO

SW2.3

ON

QSPIO_CLK is 30MHz

GPG2

SW2.3

OFF

QSPIO_CLK is 50MHz

GPG2
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SW2.4

ON

Watchdog Timer OFF

GPG3

SW2.4

OFF

Watchdog Timer ON

GPG3

JTAGO ICE interface

GPA[6:2] used as GPG4
SW2.5 ON JTAGL1 ICE interface
SW2.5 OFF GPG[15:11] used as GPG4

message OFF

SW2.6 ON UARTO debug GPG5
message ON
SW2.6 OFF UARTO debug GPG5

SW28/SW2.7 | ON/ON NAND FI:;sKthage size GPG7/GPG6

SW2.8/SW2.7 ON/OEE NAND Flash page size GPG7/GPG6
4KB

SW2.8/SW2.7 OFF/ON NAND Flash page size GPG7/GPG6
8KB

SW2.8/SW2.7 | OFF/OFF Ignore GPG7/GPG6

If SW2.2/SW2.1 status is ON/OFF

GPF group

SW2.10/SW2.9 | OEE/OFE SD0/eMMCO boot from GPG9/GPG8
GPC group
SW2.10/SW2.9 SD1/eMMC1 boot from GPG9/GPGS8
Others
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If SW2.2/SW2.1 status is OFF/ON

SW2.10/5w20 | onjon |NAND Flash ECCtype|  GPGOIGPGS
BCH T8

SW2.10/SW2.9 NAND Flash ECC type|  GPGO/GPGS
ON/OFF BCH T12

SW2.10/SW2.9 NAND Flash ECC type|  GPGO/GPGS
OFF/ON BCH T24

SW2.10/SW2.9 | OFF/OFF Ignore GPGY/GPGS

If SW2.2/SW2.1 status is OFF/OFF

SPI-NAND Flash boot GPG9/GPGS8

SW2.10/SW2.9 | ON/ON with 1-bit mode

SW2.10/SW2.9 ON/OFE SPI—NAND _Flash boot GPG9/GPGS8
with 4-bit mode

SW2.10/SW2.9 OFF/ON SPI-_NOR I_:Iash boot GPG9/GPGS8
with 4-bit mode

SW2.10/SW2.9 OFF/OFE SPI-NOR Flash boot GPG9/GPGS8

with 1-bit mode

B When using the SW2.10/SW2.9 function, need to open the S35/S36
® UART2 (CON23, S27~30):

UART2_TXD GPA10
UART2_RXD GPA9
UART2_RTS GPAS8
UART2_CTS GPA7

B S27-~30: need short for RS232 function and connected to DB9 female (CON23)
® UARTS8 (CON25, S35~38):

UARTS_TXD GPA12
UART8_RXD GPA11
UARTS_RTS GPG8
UARTS_CTS GPG9

B S35~38: need short for RS232 function and connected to DB9 female (CON25)
® NAND Flash (128 MB) with Winbond W29NO1HVS1NA (U10)
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[ | SW3/SW4 status is ON
[ | CON16/CON28 cannot be used
B S26(2-3) need short

® CMOS sensor0 interface (CON16)

CON16.1 - VSS
CON16.2 - VSS
CON16.3 - Power 3.3V
CON16.4 - Power 3.3V
CON16.5 - -
CON16.6 - -
CON16.7 GPC4 VCAPO_PCLK
CON16.8 GPC3 VCAPO_CLKO
CON16.9 GPC8 VCAPO_DATAO
CON16.10 GPC9 VCAPO_DATA1
CON16.11 GPC10 VCAPO_DATA2
CON16.12 GPC11 VCAPO_DATA3
CON16.13 GPC12 VCAPO_DATA4
CON16.14 GPC13 VCAPO_DATAS
CON16.15 GPC14 VCAPO_DATAG
CON16.16 GPC15 VCAPO_DATA7Y
CON16.17 GPC6 VCAPO_VSYNC
CON16.18 GPC5 VCAPO_HSYNC
CON16.19 GPB1 VCAPO_PWDN
CON16.20 GPC7 VCAPO_NRST
CON16.21 GPB5 VCAPO_I2C_SCL
CON16.22 GPB7 VCAPO_|2C_SDA
CON16.23 - VSS
CON16.24 - VSS

[ ] SW3/SW4 status is OFF
[ | CON28 cannot be used

® Standard SD connector for SD0/eMMCO0 (CON28)

[ | SW3/SW4 status is OFF
| CON16 cannot be used

®  SPIO_ Flash (1 MB) with Winbond W25X80 (U19), only one (U18 or U19) SPI Flash can
MAR. 12, 2019 Page 17 of 57 Rev 1.0
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be used, support dual mode

® UARTS3 (CON24, S31~34):

UART3_TXD GPB9
UART3_RXD GPB10
UART3_RTS GPB11
UART3_CTS GPB12

B S31~34: need short for RS232 function and connected to DB9 female (CON24)

® |CE I/F interface (CON4, S7~11)
| swe  [oropnotNucR|  Fumcton |
S7: 1/2 short GPG11 JTAGO_TDO
S7: 2/3 short GPA2 JTAG1 TDO
S8: 1/2 short GPG14 JTAGO_TDI
S8: 2/3 short GPA5 JTAG1_TDI
S9: 1/2 short GPG12 JTAGO_TCK
S9: 2/3 short GPA3 JTAG1_TCK
S10: 1/2 short GPG13 JTAGO_TMS
S10: 2/3 short GPA4 JTAG1_TMS
S11: 1/2 short GPG15 JTAGO_TRST
S11: 2/3 short GPAG6 JTAG1 _TRST
| comector [ GPoOpinofNucSR | Function |
CON4.1 - Power 3.3V
CON4.2 - Power 3.3V
CON4.3 GPG15/GPA6 JTAGO/1_TRST
CON4 4 - VSS
CON4.5 GPG14/GPAS JTAGO/1_TDI
CON4.6 - VSS
CON4.7 GPG13/GPA4 JTAGO/1_TMS
CON4.8 - VSS
CON4.9 GPG12/GPA3 JTAGO/1_TCK
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CON4.10 - VSS
CON4.11 - VSS
CON4.12 - VSS
CON4.13 GPG11/GPA2 JTAGO/1_TDO
CON4.14 - VSS
CON4.15 NnRESET System Reset
CON4.16 - VSS
CON4.17 - -
CON4.18 - VSS
CON4.19 - -
CON4.20 - VSS

® QSPIO_ Flash (16 MB) with Winbond W25Q128 (U16), only one (U16 or U17) SPI Flash
can be used, support dual / quad mode

B S39(2-3) need short
® CAN_2 (CON15, S15~16):

S15: CAN2_RX GPD12

S16: CAN2_TX GPD13
B S15~16: need short for CAN bus function and connected to 2P terminal (CON15)
® CAN_1 (CON14, S13~14):

S13: CAN1_RX GPD14

S14: CAN1_TX GPD15
B S13~14: need short for CAN bus function and connected to 2P terminal (CON14)
®  Standard SD connector for SD1/eMMC1 (CON29, SW6, S51)

B CON26/CON30 cannot be used
B SW6 status is ON, SW7 status is OFF
B S51(2-3) short
®  System Reset (SW1): system will be reset if the SW1 button is pressed

Ethernetl_PF interface (CON26, SW5, SW7, S51):

CON26.1 - Power 3.3V
CONZ26.2 - Power 3.3V
CONZ26.3 - -
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CON26.4 - -
CON26.5 GPF9 RMII1_MDC
CONZ26.6 GPF8 RMII1_MDIO
CON26.7 GPF7 RMII1_TXDO
CON26.8 GPF6 RMII1_TXD1
CON26.9 GPF5 RMII1_TXEN
CONZ26.10 GPF4 RMII1_REFCLK
CON26.11 GPF3 RMII1_RXDO
CONZ26.12 GPF2 RMII1_RXD1
CON26.13 GPF1 RMII1_CRSDV
CON26.14 GPFO RMII1_RXERR
CONZ26.15 - -
CONZ26.16 NnRESET System Reset
CON26.17 - -
CONZ26.18 - -
CONZ26.19 - VSS
CONZ26.20 - VSS

| CONZ29/CON30 cannot be used
B SWG6/SWT7 status is OFF.
B S51(1-2) need short

®  Mini SIM card slot for SIM1 (CON30, SW7, S51)
B CON26/CON29 cannot be used

[ | SWY7 status is ON, SW6 status is OFF
B S51(2-3) need short

® CMOS sensorl interface (CON17, SW5):

CON17.1 - VSS
CON17.2 - VSS
CON17.3 - Power 3.3V
CON17.4 - Power 3.3V
CON17.5 - -
CON17.6 - -
CON17.7 GPF10 VCAP1_PCLK
CON17.8 GPE12 VCAP1_CLKO
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CON17.9 GPE2 VCAP1_DATAO
CON17.10 GPE3 VCAP1_DATAl
CON17.11 GPE4 VCAP1_DATA2
CON17.12 GPES5 VCAP1_DATA3
CON17.13 GPE6 VCAP1_DATA4
CON17.14 GPE7 VCAP1_DATAS5
CON17.15 GPES8 VCAP1_DATAG6
CON17.16 GPE9 VCAP1_DATA7
CON17.17 GPE1 VCAP1_VSYNC
CON17.18 GPEO VCAP1_HSYNC
CON17.19 GPCO VCAP1_PWDN
CON17.20 GPE10 VCAP1_NRST
CON17.21 GPB4 VCAP1_I2C_SCL
CON17.22 GPB6 VCAP1_I2C_SDA
CON17.23 - VSS
CON17.24 - VSS

[ | SWS5 status is OFF
® UARTO (CON2, CON3, S5~6) :

UARTO_TXD GPF12

UARTO_RXD GPF11

B S5-~6 needs short. When using RS232 function and connected to DB9 female for
debugging information output, connect serial cable directly to PC.
B GPF11/GPF12 connected to 3P terminal (CON3)

® EthernetO_PE (CON27, SW5): For Ethernet port, the NUC98R support RMII interface
which add one Ethernet PHY (IP101GR) to RJ45 (CON27)
H  SWS5 status is ON
B CONL17 cannot be used
® USB1HOST (CON34): USB1 for USB HOST with type-A connector (CON34)

®  USBO Device/HOST (CON33, J1): USBO Device/HOST Micro-B connector (CON33), By
J1 status or inserted USB cable

J1: Open Device
J1: Short Host
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®  Audio CODEC (U9, M1, CON19, CON20, S19~25): nuvoTon NAU8822L (U9) connects to
NUC98R using 12S interface

Microphone (M1): Through the NAU8822L chip sound input

Speaker output (CON19): Through the NAU8822L chip sound output
Earphone output (CON20): Through the NAU8822L chip sound output
S19~S25 need short
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Ethernetl PF interface CAN 1 CAN 2
(CON26) (CON14, S13~14) (CONI15, S15~16)

CMOS sensorl interface SD1/eMMCI1_PF
(CON17) Reset (CON29) SPI0 Flash  ICEI/F
SCON) (SW1) (U16, U17)  (CON4, S7~11)
UARTO
(CON2, $5~6, CON3 UARTS3
: \~ x - =l (CON24, S31~34)

SPI0_Flash

Ethernet0 PE (U18,U19)

—>
(CON27, SW5) 0 SD0/eMMCO_PC

USB1 HOST T ORE (CON28)
(CON34) —* iy ,
) L=l =g~ CMOS sensor( interface
USBO0 Device/HOST ;2 8 <«—— (CON16)
(CON33,11) §§ ;
CAES  NAND Flash
Audio CODEC ; (U10, SW3~4)
(U9, M1,
CON19, CON20)
5Vin _—Y i
(COND) " NCE S sk O
] | UARTS

NUC98RDF61YC

Power supply switch EBIl interface Power on setting (CON25, S35~38)

3) (SW_POWER1) (CON18) SW2) UART2
GPIO interface (CON23, S27~30)
(CONS ~ 13)

Figure 2-1 NK-NUC98R Board (Front View)
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2.4 NK-NUC98R Board — Rear View

Figure 2-2 shows the main components and connectors from the rear view of NK-NUC98R
board.
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Figure 2-2 NK-NUC98R Board (Rear View)
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2.5 NK-NUC98R Ethernet Daughter Board — Front View

Figure 2-3 shows the main components and connectors from the front view of Ethernet
daughter board.
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Figure 2-3 NK-NUC98R Ethernet Daughter Board (Front View)
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2.6 NK-NUC98R Ethernet Daughter Board — Rear View

Figure 2-4 shows the main components and connectors from the rear view of Ethernet daughter
board.
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Figure 2-4 NK-NUC98R Ethernet Daughter Board (Rear View)
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2.7 NK-NUC98R PCB Placement
The following figure shows NK-NUC98R PCB place
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Figure 2-6 NK-NUC98R Rear PCB Placement
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Figure 2-7 NK-NUC98R Ethernet Daughter Board Front PCB Placement
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Figure 2-8 NK-NUC98R Ethernet Daughter Board Rear PCB Placement
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3 QUICK STARTING TO USE NK-NUC98R

4. Plug in the USB to UART cable
(CON2)

Ll

3. Plug in the USB cable 5
(CON33)

486 DNN-AN

Y s micnd

2. Insert the 5V adaptor
(CON1D)

1. Select USB ISP mode
and turn on the UART 0 message
(SW2)

2. Press the power switch
(SW_POWER1)

1. Select USB ISP mode and turn on the UART_0 message

The NK-NUC98R provides jumpers (SW2) to select boot-up conditions. To select USB ISP
mode and turn on the UART_O message, PAO ~ PA1 and PA5 must be set to low (SW2.1 -

SW2.2 and SW2.6 status is ON).

2. Insert the 5V adaptor (CON1) and press the power switch (SW-
POWER1)

3. Install the NuWriter driver

The burning tool requires a NuWriter driver to be installed on PC first. Please follow the steps
below to install the driver.

Run the “WinUSB4NuVCOM.exe” before the USB cable is plugged in. The
“WinUSB4NuVCOM.exe” can be found in the BSP “Tool” directory. Power on the NK-NUC98R
board and plug the USB cable into PC, the Windows shall find a new device and then request
to install its driver.
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r b ]
i5) setup - WinUSE driver{Nuvoton VCOM) ESREERC X

Welcome to the WinUSB
driver(Nuvoton VCOM) Setup
Wizard

This will install WinUSB4MuYCOM 1.0 an your computer.,

It is recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

L

5] Setup - WinUSB driver(Nuvaton VCOM) EEREEE ™

Select Destination Location
Where should WinUSB driver(Nuvoton VCOM) be installed?

| Setup will install WinlJSE driver (Muvoton YCOM) into the following folder.

To continue, dick Next. If you would like to select a different folder, dlick Browse.

Browse...

At least 19.8 MB of free disk space is required.

< Back l Mext = I[ Cancel
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48 setup - WinUsB driver(Nuvc- ESREE

Select Start Menu Folder
Where should Setup place the program's shortcuts?

I Setup will create the program's shortcuts in the following Start Menu folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse. N

inUSE driver(Muvoton VCOM Browse...

[ < Back Next = [ Cancel ]
r - ——— ~
i5 Setup - WinUSB driver{Nuvoton VCOM) =8
Ready to Install
Setup is now ready to begin installing WinlJSE driver (Muveoton YCOM) on your
computer.

Clidk Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: -
C:'\Program Files \WinUSB4NUYCOM

Start Menu folder:
WinlUSE driver(Nuvoton VCOM)

< Back I Install i Cancel
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Device Dniver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Driver Name Status
»* Nuvoton NUVCOMDevic... Device Updated

< Back l Finish ][ Cancel ]

[

If the installation is successful, a virtual COM port named “WinUSB driver (Nuvoton VCOM)”
can be found by using “Device Manager” to check the ports devices.
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o SEEESR
BREFE BFA) @RV SEH)

e« @ HE B BX®

v & pepehome
=@ IDE ATA/ATAPI #2522
~ @ NuVCOMDeviceClass
[l WinUSB driver(Nuvoton VCOM) |
e AMEIET BEE
= FUEN{TH
Su THEEHIR
| =
im #2458
@ 1t
i B - WA R
i HAEA s
0 =22
[aL% P
i nmseE
§ ERFIIERGERIE
| EREE (COMFLPT)
¥ v
0 BREREMEEEE
P =
A &5y
O B
- LT B
@ ERNEE
0 &7
M ok

4. Connect the RS232_0to PC
Connect the RS232_0 DB9 female port (CON2) to the PC via USB to UART cable.
The PC will recognize the board as a USB composite device.

The USB serial port function is used to print some messages on PC API, such as SecureCRT,
through the standard UART protocol to help user to debug program.

5. Open the Serial Port Terminal

Use the serial port terminal, SecureCRT for example, to print out debug message.
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B8 serial-cOM3 - SecureCRT - O e
File Edit View Options Transfer Script Tools Help
DIV 2RrQ| TS TR 2B
| Serial-COM32 X
)
Session Options - Serial-COM3 >
Category:
3..chmcﬁJn Sﬂil.lo.ﬁm
I COM3 Flow Control
B Baud rate 115200 [IDTRDSR
— [JRTSCTS
Date. bats ] : DXOHH(DFF
Parit None
B  Appearance Stop bits 1
i b Window
- LogFile - _ ry
& Printing Serial break length:  |100 -5 milliseconds
i b Advanced
i Kmodem/Zmodem
IMPORTANT: Any changes you make will not take effect vntil the next
tome this session connects,
e
W
Ready Serial: COM3 1, 1 44 Rows, 78 Cols VT100 CAP
6. Reset chip
After pressing the reset button (SW1), the chip will reprogram application and print out debug
message.
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! [@ serial-COM3 - SecureCRT - O X

File Edit View Options Transfer Script Tools Help

DIRID 2R QQ|BESEFRHT|[¢ &

| Serial-COM3 B|

>

NUC980 IBR 20180813
{ Boot from USBE

Ready Serial: COM3 4 1 44 Rows, 78 Cols VT100 CAP

7. Run The NuWriter Tool

Double click “nuwriter.exe” on PC. NuWriter will start and a window appears. Select target chip
to NUC98RDF61YC and select DDR parameter to DDR initial files.

After select DDR parameter, click “Continue” to use NuWriter tool.
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Nuwvoton NuWriter w1.01 X

NUVOTON Imms————

Selecttarget chip

MNLICY80 series ~
Select DDR parameter

HNUCI8RDFE1YC.ini ~
eP| Cluit £  Continue(d)

[v] Auto to countinue

& Nuvoton NuWriter v1.01 — X
NnuvoTonN g

20181115801

Choose type DDR/SRAM ~ | DDFR Init: |NUC'33RDFE|] YC.ini-v1.0 |Device Connected & FRe-Connect
DOR/SRAM
[] OTBfile: |C:\USerS\SChung\Desktop\nucS?Z—evb.dtb &  Browse
Choose file : |D:\Pr0ject‘\project‘\NUCQBD\pngram\SC\2D19011?\Diagnostic_NHS_QBD_1_YS_1M52.bm = Brawse

Execute address 0x 8000 OTE address: 0x 1400000

Option: (O Download only (@) Download and run

Status |

R 2 Download |
:

i  ExT |

For detailed NuWriter operation, please refer to “NUC980 NuWriter User Manual”.
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4 NK-NUC98R SCHEMATICS

4.1 NK-NUC98R — System Block Schematic

SCHEMATICOS
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., D _PC[15:3 v
—— Sl ) P15 VDD /o033
NUCSERDF vss—=2 D_PF4:0] VDD33
SCHEMATICO3 CMIOS Sensar Vas
SIM
SCHEMATICO8
P | D PO[15:12] SCHEMATIC15
1 HPD_PA1  D_PD[15:12] 4 D_PO{11:2] A
L 0, paris:s) b_PF100 @) D_PF[10:0] —— _PD[11:2] ~ VDD33
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4 D_PA[62] N UsE
N  D_PF[12:11] JERECE) . |
nuvoTon Technology Corp.
W D_PG[g:0]
i D PGI1511] NK-NUC98R
Sefting, ICE, Debug Size Document Number ev
NK-NUCSER . System Block R
Date:  Tuesday, February 26, 2018 Bhest 1 of 17

MAR. 12, 2019 Page 39 of 57 Rev 1.0



NUVOTON NK-NUC98R

4.2 NK-NUC98R — Power Schematic

L . L . L
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4.3 NK-NUC98R — NUC98RDF Schematic
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4.4 NK-NUC98R

Power Filter, Reset Schematic

NK-NUC98R

—

: : . :
RG 470 12 B
VDD33 ‘./'D33 ‘J"D33 ADC nRESET YL nRST
Lo
Ls AR nF
n
ce2 | cs3 | ces | ces | ces | ce7 | ces | ces | cam | c23 cat1 | ca
i 0AuF | 0AuF | OAuF | OAUF | OfuF | 0AuF 0AGF | OAuF | 10uF 0AuF | 10uF =
VSS
= R21 0 =
VSS VSS_ADC voD32
vDD12 vD12
L7 FB DD12 101§K
ce12 | cB13 | B4 | cB15 | cB16 | cB17 | cB1s | ©s19 | cao | cs21 | c25 | o6 | co | cos j
—_ c15 o NRESET
0.1uF uqu—f uurTmuFTomFTmuq’ 0.1uF—F 0.1uF—f u.mFTu1uFTmuFTmuFTmuFTmuFT
WF 16
| = I1uF
vss 2N3904 Reset
R16 =
= Vss
‘J'DD‘\B 100K VSS
T f 1.8V VD‘W —
vDD33 1 VSS
L8 VREF_ADC USBO_REXT USB1_REXT ‘JfSS
M T v cmzicazalcsz-tlcszs czglcsui
c31 R23
0.1uFTmuFTu1uFTu.1uF—rquT10uFT L‘:I: o 21K
I L
vSs VSS_ADC = =
VSS
NRESET NRESET
e e
THC-9H TS SMD 32 768KHz 30ppm KT IN
] i m o ioose 8:
X32N_ .I:I‘ X32_0U XT_IN ou N A
v D18 X32_IN i Al
L 1 4 ‘@:;3333 X3z_outr - H
| oo o |2 A i
o= ~uss UsB0_RexT <> =LRERT
15pF TRz
B TXC7m-3.2x2.5mm| ?SﬁF USB1_REXT : USB1_REXT
Vss ves =
Vss —
| Ves L nuvoTon Technology Corp. |
e
NK-NUC98R
Document  Number ev
A Power Filter, Reset 1
Daie._ Tuesday, February 26, 2018 Bheet 4 of 17
: : : ; : Y : -

MAR. 12, 2019

Page 42 of 57

Rev 1.0



NnuvoTonN

J——

4.5 NK-NUC98R — Setting, ICE, Debug Schematic
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46 NK-NUC98R — GPIO Schematic
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4.7 NK-NUC98R — CAN Schematic
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4.8 NK-NUC98R — CMOS Sensor Schematic
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4.9 NK-NUC98R — EBI Schematic
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4.10 NK-NUC98R — 12S, 12C_0 Schematic
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4.11 NK-NUC98R — NAND Schematic
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4.12 NK-NUC98R — RS 232 Schematic
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4.13 NK-NUC98R — RMII Schematic
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4.14 NK-NUC98R — SD/eMMC Schematic
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4.15 NK-NUC98R — SIM Card Schematic
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4.16 NK-NUC98R — SPI Schematic
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4.17 NK-NUC98R — USB Schematic
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4.18 NK-NUC98R — Ethernet Daughter Board Schematic
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5 REVISION HISTORY

Date Revision Description

2019.03.12 1.00 1. Initially issued.

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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