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1 Overview

The NuMaker-emWin-NK-N9H20 system includes boards NuMaker-emWin-NK-
N9H20 and NuMaker-TFT-LCDA4.3 that is a general development board for
N9H20K51N series by which users can develop and verify the application program
easily. The NuMaker-emWin-NK-N9H20 includes Audio controller, USB 2.0 HS
Device controller, SPI to UART controller, 24-bit LCD controller and integrated 32MB
DDR2 memory, SRAM and external device with DMA request and ack.
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2 NuMaker-emWin-NK-N9H20 Board Introduction

The following figures show the NuMaker-emWin-NK-N9H20 development board, in
which the front and back integrated 32-bit microcontroller embeds an outstanding
CPU core ARM926EJ-S, runs up to 192MHz, with 16KB I-cache, 16 KB D-cache and
MMU, 32KB embedded SRAM and 12KB IBR(Internal Boot ROM) for booting from
USB and SPI FLASH; Audio controller NAU8822A is a low power, high quality
CODEC for portable and general purpose audio applications, it includes drivers for
speaker, headphone, and differential or stereo line outputs, and integrates preamps
for stereo differential microphones, significantly reducing external component
requirements.

The board also supports several extended connections. Users can use it to develop
and verify applications to emulate the real behavior.
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Figure 2-1 NuMaker-emWin-NK-N9H20 PCB Board (Front)
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Figure 2-2 NuMaker-emWin-NK-N9H20 PCB Board (Back)
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Figure 2-3 NuMaker-TFT-LCD4.3 PCB Board (Front)
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Figure 2-4 NuMarer-TFT-LCD4.3 PCB Board (Back)
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Figure 2-5 NuMaker-SPI2UART(B) PCB Board (Front)

2.1 NuMaker-emWin-NK-N9H20 Jumper Description
2.1.1 Power Source

® CON3: 5V DC Adaptor input connector.
® CON4 & CONS5: External Battery connector.
® S3: Power ON/OFF Switch.

Source Power port VIN VD33
CON3 | Connect to 5V DC Adaptor 5V DC 3.3V
S3 VD33 & VD18 Power Enable PWREN of U2 & U3 DC 3.3V

Table 2-1 System Power Connectors
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2.1.2 LED Indicators

® LED1: 5V DC Adaptor Connecting CN3 and S3 Switching ON.

Pin Name Pin Functions

Power ON Indicator

Table 2-2 LED1 Power Indicator

2.1.3 Debug Connectors

® CONL11: Connector in target board NuMaker-emWin-NK-N9H20 (U1,
N9H20K51N) for connecting with JTAG adaptor.

Pin No Pin Name Pin Functions
1,2 VDD3 DC 3.3V
3 NTRST JTAG Interface Test Reset, Input, Active Low
5 TDI JTAG Interface Test Data In, Input.
7 TMS JTAG Interface Test Mode Select, Input.
9 TCK JTAG Interface Test Clock, Input.
13 TDO JTAG Interface Test Data Out, Output.
15 NRESET System Reset, Input, Active Low.
11,4~20(Even) | GND Power Ground

Table 2-3 CON11 Pin Assignment

® CN2: Connector in target board NuMaker-SPI2UART(B) (U2, MINIS8FDE)

for connecting with Nu-Link-Pro adaptor.

Pin No Pin Name Pin Functions
1 VD33 DC 3.3V
2 ITRST JTAG Reset, Active Low
3 TDI JTAG Test Data In
4 TMS JTAG Mode Select
5 TCK JTAG Clock
6 GND Power Ground
7 TDO JTAG Test Data Out
8 RESET System Reset, Active Low.
Table 2-4 CN2 Pin Assignment

Mar. 26, 2021
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2.1.4 USB Connectors

® CONG6: Mini USB Connector (USB 2.0 HS Device).

2.1.5 Extended Connectors

® CON1 and CONZ2: Show all extended pins in NuMaker-emWin-NK-N9H20.

2.1.6 Buttons and JUMPER

® K1~K6: Key pad button in NuMaker-emWin-NK-N9H20.
® SWa3: Reset button in NuMaker-emWin-NK-N9H20.
® JP1: System configuration setting in NuMaker-emWin-NK-N9H20.

JP1 Connection Mode
1-2 Open Normal Mode
1-2 Shorted USB Booting

Table 2-5 JP1 Connection Setting Assignment

2.1.7 Audio Connectors

® CON9: Headphone Positive Output or Line Output Right and Headphone
Negative Output or Line Output Left.
® JP4: Audio Codec Speaker Out

Pin No | Pin Name Pin Functions

1 RSPKOUT | U1, NAU8822A BTL Speaker Positive Output or Right high
current output.

2 LSPKOUT | U1, NAU8822A BTL Speaker Negative Output or Left high
current output.

Table 2-6 JP4 Pin Assignment

® JP2 and JP3: Auxiliary Input and Output
Pin No = Pin Name Pin Functions
JP2.2 AUXOUT1 Headphone / Mono Mixed Output / Line Output
JP2.1 AUXOUT2 Headphone / Line Output
JP3.1 RAUXIN Right Auxiliary Input
JP3.2 LAUXIN Left Auxiliary Input
Table 2-7 JP2 and JP3 Pin Assignment

Mar. 26, 2021
10 of 36 Rev. 2.01



NUVYOTON

NuMaker-emWin-NK-N9H20

e;e;§$:-.—— e e,e,—,—,—e—e—_—e—eeee——— ]l

2.2 Pin Assignment for Extended Connectors

The NuMaker-emWin-NK-N9H20 provides the N9H20K5DN target chip functions on
board and several extended connectors (NU1, NU2, NU3, NU4, NU5 and NUG6) for
user applications. The following table is the pin assignment for NuMaker-emWin-NK-

N9H?20.
1 NC Unused.
2 TX UARTO TXD, Control by SPIO Chip 1 Selected
3 RX UARTO RXD, Control by SPI0 Chip 1 Selected
4 NC Unused.
5 GND Power Ground
6 NC Unused.
7 NC Unused.
8 NC Unused.
9 NC Unused.
Table 2-8 CON1 (NuMaker-SPI2UART(B)) Pin Assignment
1 NC Unused.
2 TX UART1 TXD, Control by SPIO Chip 1 Selected
3 RX UART1 RXD, Control by SPI0 Chip 1 Selected
4 NC Unused.
5 GND Power Ground
6 NC Unused.
7 NC Unused.
8 NC Unused.
9 NC Unused.
Table 2-9 CON2 (NuMaker-SPI2UART(B)) Pin Assignment
Pin No Pin Name Pin Functions
1 NC Unused.
2 TX UARTO TXD, GPIO Port A Bit 10
3 RX UARTO RXD, GPIO Port A Bit 11
4 NC Unused.
5 GND Power Ground
6 NC Unused.
7 NC Unused.
8 NC Unused.
9 NC Unused.
T

Mar. 26, 2021
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Pin Function

1 VD33 DC 3.3V

2 VD33 DC 3.3V

3 GPA1l GPIO Port Abit 1.

4 GPAG6 GPIO Port A bit 6.

5 GPD11 GPIO Port D bit 11; LCD Data Enable
6 GPD10 GPIO Port D bit 10; LCD Vertical Sync.
7 GPD9 GPIO Port D bit 9; LCD Horizontal Sync.
8 GPB15 GPIO Port B bit 15; LCD Pixel Clock
9 GPB12 GPIO Port B bit 12; LCD Data Bit 23
10 GPB11 GPIO Port B bit 11; LCD Data Bit 22
11 GPB10 GPIO Port B bit 10; LCD Data Bit 21
12 GPB9 GPIO Port B bit 9; LCD Data Bit 20
13 GPB8 GPIO Port B bit 8; LCD Data Bit 19
14 GPB7 GPIO Port B bit 7; LCD Data Bit 18
15 GPE1 GPIO Port E bit 1; LCD Data Bit 17
16 GPEO GPIO Port E bit 0; LCD Data Bit 16
17 GPC15 GPIO Port C bit 15; LCD Data Bit 15
18 GPC14 GPIO Port C bit 14; LCD Data Bit 14
19 GPC13 GPIO Port C bit 13; LCD Data Bit 13
20 GPC12 GPIO Port C bit 12; LCD Data Bit 12
21 GPC11 GPIO Port C bit 11; LCD Data Bit 11
22 GPC10 GPIO Port C bit 10; LCD Data Bit 10
23 GPC9 GPIO Port C bit 9; LCD Data Bit 9
24 GPC8 GPIO Port C bit 8; LCD Data Bit 8
25 GPC7 GPIO Port C bit 7; LCD Data Bit 7
26 GPC6 GPIO Port C bit 6; LCD Data Bit 6
27 GPC5 GPIO Port C bit 5; LCD Data Bit 5
28 GPC4 GPIO Port C bit 4; LCD Data Bit 4
29 GPC3 GPIO Port C bit 3; LCD Data Bit 3
30 GPC2 GPIO Port C bit 2; LCD Data Bit 2
31 GPC1 GPIO Port C bit 1; LCD Data Bit 1
32 GPCO GPIO Port C bit 0; LCD Data Bit 0
33 NC Unused.

34 NC Unused.

35 VD18 DC 1.8V

36 VD18 DC 1.8V

37 GPDO GPIO Port D bit 0

38 NC Unused.

39 GND Power Ground

Mar. 26, 2021
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40 GND Power Ground

41 TP3 Touch Panel, XP

42 NC Unused.

43 TP4 Touch Panel, XM

44 TP2 Touch Panel, YM

45 NC Unused.

46 TP1 Touch Panel, YP

47 GND Power Ground

48 GND Power Ground

49 NC Unused.

50 NRESET System Reset, Active Low.

51 NC U System Reset, Active Low.

52 NC Unused.

53 GPB14 GPIO Port B bit 14; 12C SDIO

54 GPB13 GPIO Port B bit 13; 12C SCLK

55 NC Unused.

56 NC Unused.

57 NC Unused.

58 GPB6 GPIO Port B bit 6; CMOS Sensor Bit 6
59 GPB5 GPIO Port B bit 5; CMOS Sensor Bit 5
60 GPB4 GPIO Port B bit 4; CMOS Sensor Bit 4
61 GPB3 GPIO Port B bit 3; CMOS Sensor Bit 3
62 GPB2 GPIO Port B bit 2; CMOS Sensor Bit 2
63 GPB1 GPIO Port B bit 1; CMOS Sensor Bit 1
64 GPBO GPIO Port B bit 0; CMOS Sensor Bit 0.

Table 2-11 CON1 (NuMaker-emWin-NK-N9H20) Pin Assignment

Pin Name Pin Function
1 VD33 DC 3.3V.
2 VD33 DC 3.3V.
3 GPAl GPIO Port A bit 1, LCD Back Light Control.
4 NC Unused.
5 GPD11 GPIO Port D bit 11; LCD Data Enable
6 GPD10 GPIO Port D bit 10; LCD Vertical Sync.
7 GPD9 GPIO Port D bit 9; LCD Horizontal Sync.
8 GPB15 GPIO Port B bit 15; LCD Pixel Clock.
9 GPB12 GPIO Port B bit 12; LCD Data Bit 23.
10 GPB11 GPIO Port B bit 11; LCD Data Bit 22.
11 GPB10 GPIO Port B bit 10; LCD Data Bit 21.
12 GPB9 GPIO Port B bit 9; LCD Data Bit 20.
Mar. 26, 2021
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13 GPB8 GPIO Port B bit 8; LCD Data Bit 19.
14 GPB7 GPIO Port B bit 7; LCD Data Bit 18.
15 GPE1 GPIO Port E bit 1; LCD Data Bit 17.
16 GPEO GPIO Port E bit 0; LCD Data Bit 16.
17 GPC15 GPIO Port C bit 15; LCD Data Bit 15.
18 GPC14 GPIO Port C bit 14; LCD Data Bit 14.
19 GPC13 GPIO Port C bit 13; LCD Data Bit 13.
20 GPC12 GPIO Port C bit 12; LCD Data Bit 12.
21 GPC11 GPIO Port C bit 11; LCD Data Bit 11.
22 GPC10 GPIO Port C bit 10; LCD Data Bit 10.
23 GPC9 GPIO Port C bit 9; LCD Data Bit 9.
24 GPC8 GPIO Port C bit 8; LCD Data Bit 8.
25 GPC7 GPIO Port C bit 7; LCD Data Bit 7.
26 GPC6 GPIO Port C bit 6; LCD Data Bit 6.
27 GPC5 GPIO Port C bit 5; LCD Data Bit 5.
28 GPC4 GPIO Port C bit 4; LCD Data Bit 4.
29 GPC3 GPIO Port C bit 3; LCD Data Bit 3.
30 GPC2 GPIO Port C bit 2; LCD Data Bit 2.
31 GPC1 GPIO Port C bit 1; LCD Data Bit 1.
32 GPCO GPIO Port C bit 0; LCD Data Bit 0.
33 NC Unused.

34 NC Unused.

35 NC Unused.

36 NC Unused.

37 GPDO GPIO Port D bit 0; LCD Back Light Dim Control.
38 NC Unused.

39 GND Power Ground.

40 GND Power Ground.

41 XP Touch Panel, XP.

42 NC Unused.

43 XM Touch Panel, XM.

44 YM Touch Panel, YM.

45 NC Unused.

46 YP Touch Panel, YP.

47 GND Power Ground.

48 GND Power Ground.

49 NC Unused.

50 NC Unused.

51 NC Unused.

52 NC Unused.

Mar. 26, 2021
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53 NC Unused.
54 NC Unused.
55 NC Unused.
56 NC Unused.
57 NC Unused.
58 NC Unused.
59 NC Unused.
60 NC Unused.
61 NC Unused.
62 NC Unused.
63 NC Unused.
64 NC Unused.

Table 2-12 CON2 (NuMaker-TFT-LCD4.3) Pin Assignment
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2.3 NuMaker-emWin-NK-N9H20/NuMaker-TFT-LCD4.3/NuMaker-
SPI2UART(B) PCB Placement

The following figure shows the NuMaker each PCB placement.
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Figure 2-3 NuMaker-emWin-NK-N9H20 PCB Placement (Front)
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Figure 2-7 NuMaker-SPI2UART(B) PCB Placement (Front)

2.4 NuMaker-emWin-NK-N9H20 N9H20K51N’s Control Pin Functions
The following table shows the NuMaker-emWin-NK-N9H20 Function Control Pins

Assignment.

Pin No. ‘ GPIO AUDIO ‘ CMOS 12C ‘ 125 ‘ JTAG ‘ LCM-80 Lcm NAND SD ‘ SPI SYSTEM UART
3 |[epBO SP_CLKO sb1 D1 UHL_DP1
4 GPB.14 SDA LMVSYNC
5 GPB.13 SCL WDT_RSTn
6 GPD.12 SPI0_CLK
7 GPD.13 SPI0_CSOn
8 GPD.14 SPI0_DI
9 GPD.15 SPI0_DO
10 |GPE.4 SDO_D2
11 |GPES SD0_D3
12 GPE.6 SDO_CMD
13 GPE.7 SDO_CLK
14 GPE.2 SDO_DO
15 |GPE3 SDO_D1
16 XIN
17 XouTt
18 VDD18
19 MVSSQ
20 MVDDQ
21 MVSSQ

Mar. 26, 2021
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2 MVDDQ

23 MVSSQ

24 MVREF

25 UD_VDD18
26 UD_VSS
27 DMO
28 DPO
29 UD_VDD33
30 UD_REXT
31 |GPE1 SP_VSYNC BLLEN |Lv_D17

32 |GPEO SP_HSYNC LCSB  |LV_D16

33 |GPC.15 SP_D7 LV_D15 |LV_D15

34 |epc.14 SP_D6 Lv_D14 |Lv_D14

35 |GpPc.a3 SP_DS LV_D13 |Lv_D13

36 |GPC.12 SP_D4 LV_D12 |Lv_D12

37 |Gpca1 SP_D3 LV_D11 |Lv_D11

38 |GPc.10 SP_D2 LV_D10 |LV_D10

39 |Gpco sP_D1 LV.D9 |Lv_D9

a0 |Gpcs SP_DO LV_D8 |Lv_DS

a1 |epc7 V_D7 |Lv_D7

2 |GPce LV._D6 |LV_D6

43 |GPCs LV.D5 |Lv_D5

a1 |GPca LV.D4 |Lv_D4

45 |GPC3 v.D3 |Lv_D3

46 |GPC.2 v.p2 |Lv_D2

47 |Gpca VD1 |Lv_D1

48 |GPCO LV_DO |LV_DO

49 |GPD.11 RS LVDEN WDT_RSTn

50 |GPD.10 RDn LVSYNC

51 Vss

52 |GPD.9 WRn  |LHSYNC

53 VDD18

54 |GPB.15 Csn LPCLK

55 VDD33

56 SAR_VS533

57 TP_YM

58 TP_XM

59 TP_XP

60 TP_YP

61 SAR_VDD33

62 AIN_2

63 AIN_3

64 AIN_4

65 RTC_XOUT

66 RTC_XIN

67 RTC_VDD18
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68 VDD33

69 GPA.6 SPI1_CS1n

70 GPA.5 SPIO_CS1n

71 GPA.4 UHL_DM1

72 GPA3 UHL_DP1

73 GPA.2 LMVSYNC

74 GPA.1

75 GPA.O

76 RESETn

77 GPD.O TCK SPI1_CS1n

78 GPD.1 ™S HUR_TXD

79 GPD.2 TDI HUR_RXD

80 GPD.3 TDO HUR_CTS

81 GPD.4 TRSTn SPIO_CS1n HUR_RTS

82 UD_CDET

83 VDD18

84 MVDD

85 MVSS

86 MVREF

87 MVSSQ

88 MVDDQ

920 HP_VSS33

91 HP_VDD33

92 LHP_OUT

93 RHP_OUT

94 ADAC_VSS33

95 ADAC_VREF

96 ADAC_VDD33

89 VDD33
97 VDD18

98 GPA.7 WDT_RSTn

99 NDO

100 ND1

101 ND2

102 ND3

103 ND4

104 ND5

105 ND6

106 ND7

107 |GPD.6 NBUSY1n |SD2_D2

108 |(GPD.5 NBUSYOn |SD2_D3

109 |[GPD.8 NWROn |SD2_CMD

110 |[GPD.7 NREn SD2_CLK

111 [GPE.11 NCLE

112 (GPE.10 NALE

113 (GPE.9 NCS1n sD2_Do
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114 VsS
115 |GPE.8 NCSOn  |SD2_D1
116 VDD33
117 |GPA.10 SPI1_CS1n TXDO
118 |GPA.11 LMVSYNC RXDO
119 |GPB.12 SP_D7 Lv_D23 SPI1_DO
120 |GPB.11 SP_D6 LV_D22 SPI1_DI
121 |GPB.10 SP_D5 LV_D21 SPI1_CSOn
122 |GPB.9 SP_D4 LV_D20 SPI1_CLK
123 |GPB.8 SP_D3 LV_D19
124 |GPB.7 SP_D2 Lv_D18
125 |GPB.6 SP_D1 125_DI
126 |GPB.5 SP_DO 125_DO SD1_D2
127 |GPB.4 PWR_DN 125_LRCLK sD1_D3
128 |GPB.3 SP_VSYNC 125_BCLK SD1_CMD
1 |GPB.2 SP_HSYNC 125_MCLK SD1_CLK
2 |GPB.1 SP_PCLK SD1_DO UHL_DM1

Table 2-13 N9H20K51N Pin Functions Assignment

2.5 NuMaker-emWin-NK-N9H20 BOM

Item ‘ Q'ty Reference Part Remark
1 1 c9 10p C0603
2 2 C4,C5 20p C0603
3 4 C2,C3,CX4,CX2 30p C0603
4 3 C6,CV1,CX5 0.01u C0603
5 41 |CX1,CB1,CB2,CX3,CB3,CB4, 0.1u C0603

CB5,CB6,CB7,C7,CB8,CB9,
CB10,CB11,CB12,CB13,
CB14,C14,CB15,C15,CB16,
CB17,C17,CB18,C18,CB19,
C19,CB20,C20,CB21,C21,
CB22,CB23,CB24,CB25,CB26,
CB28,CB29,CB30,CB31,

CB32
6 11 |C1,C22,C23,C24,C25, 1u C0603
C26,C27,C28,C29,C30,C31
7 1 CP26 4.7u C0603
26  |CP1,CP2,CP3,CP4,CP5,CP6, 10u CAP_A

CP7,CP8,CP9,CP10,C10,
CP11,C11,CP12,CP13,CP15,
CP16,C16,CP17,CP23,
CP24,CP27,CP28,CP29,CP30,
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CP31
9 5 CP14,CP18,CP19,CP20,CP21, 47u CAP_B
10 |2 CX7,CX6 NP
11 11 D1 RB161M
12 11 D2 IN4148 SOT23
13 1 LED1 Red LED LEDO603
14 |2 LX1,LX2 4.7uH
15 |20 |L1,L2,L3,L4,L5,L6,L7,L8, FB L0603
L9,L10,L11,L12,113,
L15,L16,L17,L18,L19,L20,
L21
16 |1 RN6 33R
17 |4 RN1,RN3,RN4,RN5 10KR
18 |19 |RS1,RS2,RS4,RS6, 0 R0O603
RS3,RS5,R42,R44,R73,R74,R75
R1,R2,R3,R6,R15,R16,R49,
R50,R9,R11,R13,R54
19 |2 R37,R36 4R7 R0O603
20 |2 R52,R51 10 R0O603
21 |6 R43,R61,R67,R69,R70, 33 R0O603
R76
22 |5 R20,R25,R28,R31,R33 1K R0O603
23 |2 R5,R4 1K+/-1% R0O603
24 14 R62,R65,R66,R68 2K2 R0O603
25 |1 R22 4K7 R0O603
26 (16 |R18,R21,R23,R24,R26,R27, 10K R0O603
R29,R30,R32,R34,R45,R46,
R47,R48,R55,R59
27 |1 R7 12.1K R0O603
28 |1 R60 47K R0O603
29 1 RX3 51K R0O603
30 |8 R10,R12,R14,R19, 100K R0O603
R53,R58,R4,R5
31 1 RX5 120K R0O603
32 |1 RX2 154K R0O603
33 1 R35 200K R0O603
34 11 RX4 240K R0O603
35 1 R38 390K R0O603
36 |1 RX1 680K R0O603
37 1 R17 1M R0O603
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NuMaker-emWin-NK-N9H20

38 |1 R8 10M R0O603

39 |4 R63,R64,R71,R72 NC R0O603

40 |2 M2,M1 MIC LF-6027-OPC-4
41 |2 Q1,Q2 1S2301 SOT23

42 |1 Q3 2N3906 SOT23

43 |1 Q4 2N3904 SOT23

44 |1 CON1 Header 32x2, 2.54mm, Male

45 |1 CON11 Header 10x2, w/ Box, Male

46 |1 CON2 Header 5x2, 90 degree, Female

47 |1 CONS5 Header 2, 2.54mm, Male

48 |1 JP2,IP3,I1P4 Header 6, 2.54mm, Male

49 |1 JP1 Header 2, 2.0mm, Male

50 |1 CON3 Power Jack, 3P

51 1 CONG6 MICRO_USB

52 |1 CON8 TF Socket TF Socket
53 |1 CON9 PJK-634M

54 |1 CON12 D-SUB-9, 90 degree, Female

55 |7 K1,K2,K3,K4,K5,K6,SW3 Push Button, SMD

56 |1 S3 SST-1200

57 |1 Ul N9H20K51N LQFP128
58 |2 u3,u2 ZT7104AS SOT23-5
59 |1 U4 XC6206P182MR SOT23

60 |1 us W55X16 SOIC-8 (208mil)
61 |1 U6 Toshiba NAND 4-8G TSOP-48
62 |1 u7 W25Q128BV SOIC-16 (300mil)
63 |1 U9 ICL-232E NOSIC-16L
64 |1 u10 NAU8822 32-QFN

65 |1 U1l SN74LVC1G79 SOT23-6
66 |1 X1 32.768KHz

67 |1 X2 12MHz

68 |1 D1 5V6

69 |4 S1(2/3),512(1/2),513(1/2),515(2/3) 0 R0O402

70 |1 S14(2/3) 1K R0402

71 |6 SW1,52,516,518,519,520 NC

72 |2 SW2,517 Short Pad

73 |3 J1,12,13 Pin Hole

74 |4 TP1,TP2,TP3,TP4 TEST Pad

75 |1 CON4 Header 3, 2.0mm, Male

Table 2-14 NuMaker-emWin-NK-N9H20 BOM
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2.6 NuMaker-TFT-LCD4.3 BOM

Item Q'ty Reference Remark
1 1 c5 5pF C0603

2 5 CB1,CB2,CB3,CB4,CB5S 0.1u C0603

3 1 Cc8 1u C0603

4 1 c7 4.7u C0603

5 5 CT1,CT2,CT3,CT4,CT5 10u C0603

6 5 C1,C2,C3,C4,C6 NC

7 1 L1 22uH/1.1MHZ SMTDR32
8 1 D1 RB521S-30 SOD-523
9 1 RN1 33R 8P4R

10 |1 R6 0 R0O603
11 1 R11 4R7 R0O603
12 |4 R1,R3,R4,R5 33 R0O603
13 1 R7 1K R0O603
14 |3 R2,R8,R9 10K R0O603
15 |1 R10 100K R0O603
16 |1 R12 220K R0O603
17 |1 Ul ZT7418 SOT23-6
18 |1 CON1 FPC-40/0.5mm, Upper Contacted.

19 |1 CON2 Header32x2, 2.54mm, Female.

Table 2-15 NuMaker-TFT-LCD4.3 BOM

2.7 NuMaker-SPI2UART(B) BOM

Item Q'ty Reference Part Remark

1 8 CB1,CB2,CB3,CB4, 0.1u C0603
C1,C2,Cc3,Cc4

2 3 CP1,CP3,CP4 10u C0603

3 1 CP2 10u CAP_A

4 2 L2,L1 FB L0603

5 2 R1,R2 10 R0O603

6 9 Pad 1/2 (51,52,53,54,55,56,57,58,59) |0 R0402

7 1 u2 MINI58FDE TSSOP_20L

8 1 u3 ICL-232E NOSIC-16L

9 1 CN3 ;eaa;:er 5x2, 2.54mm, 90 degree,

10 |1 CN2,CN1 Header 5, 2.54mm, Male

1 |2 CON1,CON2 D-SUB-9, 90 degree, Female

Table 2-16 NuMaker-SPI2UART(B) BOM
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3  NuMaker-emWin-NK-N9H20 Schematics

3.1 NuMaker-emWin-NK-N9H20 Function Blocks Schematic
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3.2 NuMaker-emWin-NK-N9H20 N9H20K51N MPU Schematic
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NuMaker-emWin-NK-N9H20

NuMaker-emWin-NK-N9H20 Power Supply Schematic
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3.4 NuMaker-emWin-NK-N9H20 Keys and Configuration Schematic
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3.5 NuMaker-emWin-NK-N9H20 USB2.0 and SDO Interface Schematic
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3.6 NuMaker-emWin-NK-N9H20 NAND and SPI Flash Memory Schematic
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3.7 NuMaker-emWin-NK-N9H20 Headphone Schematic
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3.8 NuMaker-emWin-NK-N9H20 JTAG and UART Schematic
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NuMaker-emWin-NK-N9H20

3.9 NuMaker-emWin-NK-N9H20 Audio Codec Controller Schematic

<
5

T |m
ul

o

]

N

>

VSSA 9 5
R62 < @l < [2[9 4.7u
Ola | aol¥]
K25 €23 2 gF =g [8lF ==
1u B B B B[54 g B B -
LMICN VSSA
I I I IR
3 <9
| u10
Lmice <
, 2 g5s3yesy
Mic c24 i Bg-=2g 3
RE5¢ 1u MICBIAS LmicP = | 24 vssp
2K2 LMICN e = > vesspe RSPKOUT
GPLO2 ! AUXOUT2
+| cpa7 RMICP 4| LLIN/GPIO2 AUXOUT2 AUXOUTL
“T~10u RMICN istd AUXOUTL RAUXIN
GPIO3 RMICN % RAUXIN LAUXIN
. £ RLIN/GPIO3 _, LAUXN O5E
s 3 MODE e
0.1u 1 BCLK IBCLK Bk 5 § w0 SDIO
VSSA R67 33 ggégéégf
RuICP <G§§>>U% (EPAD = VSSA)
NAUS822
RMICN
H |7 o
5 ¥
MIC_R c29 a2 lol=| |3
R68¢ 1u R69 ggumgggg R70
2K2 c30 3 <AalZ2ISISI 33
10u MCLK SCLK
MCLK A A LA ——SCLK
ROUT RHP
L1o
VSSA LouT LHP FB
VDDC. A~ VD33
ca1
R712 ¢ R72 10u
10 10K cB30 cp29
0.1u =iou
(GPB2) VSSA VssD L20
e @) 5
e (czei) VDDBO- ~~~_VD33
ADCOUT (GEB6)
(GPB5, NUA882x ONLY) CB31 CP30
pACING <> 0.1u =iou
SCLK 1GzEl3] R74
SDIO (GPB14)
R76 33
o< v
VD33 Vvssb
vs

csB i GPIO2 i GPIO3 A

CSB CSB CsB
CSB GPIO2 GPIO3

1u

c22
AUXOUT2

Uo1
R63 10K
1
> | auxouT
AUXout
= R64 10K
VSSP uo2
AUXOUTL
C25 1u

NAU8822

Cc26 1u
AN || AL
1
LAUXIN AYTZ ° AUXIN
AUXIN
c27 1

RSPKOUT o,
LSPKOUT 4|, SPKOUT
SPKOUT
L18
FB

VDDA

A~____VD33
CB29 +l cP28
0.1u ~T~10u
R73
0

VSSA Vs

L21
B
7t

E
VDDP 6 A~~~ VD3
31

CB32 +1 CP

0.1u T~10u
R75

L

VSSP Vs

Mar. 26, 2021

33 of 36

Rev. 2.01



NuMaker-emWin-NK-N9H20
NUVYOTON

e;e;§$:-.—— e e,e,—,—,—e—e—_—e—eeee——— ]l

3.10 NuMaker-TFT-LCD4.3 LCD Controller Schematic

CTL CT2 CB2 s
Vb33 10UF 10uF 0.1uF CON1
o LED- FPC_40_0.5mm
Q VD33 cT3 ca3 LED~
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LDEN 4 6
LHSYNC 6 _L _I_ 7
LD23 8 = = = = LD.
D21 VS Vs Vs Vs I
D19
1017 = =
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D13 RN LD;
Io11 x° 8 RT
Do ™ 7 DN
07 X 5 LF D
105 i 5 0P
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[ gg LD Do 33R c1_I_cz c3 | ca LD
;‘: 3 34 1 ne | ne | ne | ne D 2
GPDO pwm "] 35 36
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. 43 4 —~p— Tovp 5
- A 2
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o b 48— >
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% 53 54 X LClk 33 | —29 ]
{55 56X 0
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VD330— 1QUE 0JUF .~~~ . 1 N’ 2 N& %f ElﬂF LED+
_L _L L1008
T T I T T
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3.11 NuMaker-SPI2UART(B) Controller Schematic

U1
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1 PWMO_CH1/UARTO_TXD/ADC_CH3/P1.3  P0.4/SPI0_SS/PWMO_( CHS 3 NOS 58 0 —0
TP1. PWMO CH4/UART1 RXD/ADC_ _CH4/P1.4 PO0.5/SPIO_! MOSI/PWMO CH4 MISO 58
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O
INT_58 1
_=1n
VDD33, Y UVvDD33
L1
_|_ FB _L CON1 CON2
cpP2 cB2 UARTO 2L UART1
o o
CP1~ CB1  10u ~T~—=0.1u o w61 o
10u 0.1u q uDDO o uDO1L 2 o
3
o o
URXD1 13 o 12 RXD1 URXDO URXD1
= = URXDO g |RIN 5 RIOUT 79 RXDO °° °°
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4 Revision History

Revision | Date Description
1.00 May. 10, 2018 | Preliminary version

- Removed SD1/2 Relative Components.
2.00 Oct. 02, 2019 | - Removed Audio Amplifier Relative Components.
- Repace LCD Module Board from 3.5 to 4.3 inch.

2.01 Mar. 03, 2021 | - Rename NuMaker-emWin-NK-N9H20

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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