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1.0Power Input, Crystal
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1.0Configure, ICE, Reset

NHS-972-1-YS-1M51

Cfg2 =

0 : System clock is from 12 MHz crystal.

1 : System clock is from UPLL output.

Cfg1:0] =

00 : Boot from USB.

01 : Boor from eMMC.

10 : Boot from NANA Flash.

11 : Boot from SPI Flash.

Cfg3 =

0 : WDT is OFF after power-on.

1 : WDT is ON after power-on.

Cfg4 =

0 : Pin PJ[4:0] used as GPIO pin.

1 : Pin PJ[4:0] used as JTAG interface.

Cfg[9:8] =

00 : NAND Flash ECC type is BCH T12.

01 : NAND Flash ECC type is BCH T15.

10 : NAND Flash ECC type is BCH T24.

11 : Ignore Power-On Setting.

Cfg[7:6] =

00 : NAND Flash page size is 2KB.

01 : NAND Flash page size is 4KB.

10 : NAND Flash page size is 8KB.

11 : Ignore Power-On Setting.

Cfg5 =

0 : UART 0 debug message output ON.

1 : UART 0 debug message output OFF.

ICE I/F

System Reset

Note:

Normally, J4 is short.

RN3
N.C.

1
2

3
4

5
6

7
8

CT51
10uF

C6
1uF

CT52
10uF

JTAG ICE

CON1

3

9

21

8
5
7

4

10

6

11 12
13 14
15 16
17 18
19 20

SW6

ICE

1
2
3
4
5

10
9
8
7
6

R15
100K

SW31

Cfg[0:4]

1
2
3
4
5

10
9
8
7
6

RN8 10K
1 2
3 4
5 6
7 8

J4
ICERst

1
2

SW4
WDTRst

SW35

Cfg[5:9]

1
2
3
4
5

10
9
8
7
6

RN9 10K
1 2
3 4
5 6
7 8

R118 10K

R119 10K
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1.0P_Filter

NHS-972-1-YS-1M51

L14 1608-221T

CM2
0.22uF

CT81
10uF

CT83
10uF

CB24
0.1uF

CT73
10uF

CB15
0.1uF

CB23
0.1uF

CB19
0.1uF

RG2
0

CT84
10uF

CB22
0.1uF

CT94
10uF

CT89
10uF

R117
0

CB28
0.1uF

CB17
0.1uF

CM1
0.22uF

R112 0

R116 0

R113 0

CT71
10uF

CT79
10uF

CT88
10uF

CB33
0.1uF

CT72
10uF

CT77
10uF

R109
0

RG3 0
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0.1uF

R110
0
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10uF
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10uF
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0.22uF CT90

10uF

R114 0
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0.22uF
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10uF
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10uF
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10uF
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R111
0
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10uF
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0.22uF

CT69
10uF

R115 0

CT93
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CT70
10uF

CB12
0.1uF

CT95
10uF

CT86
10uF

CB21
0.1uF

RG1 0

L13 1608-221T
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1.0GPIO

NHS-972-1-YS-1M51

CT29
10uF

CT47
10uF

CON28

PG[0:3]

1
3
5
7

2
4
6
8

CON25

PH[4:15]

1
3
5
7
9
11
13
15

2
4
6
8
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12
14
16

CON17

PG[4:5]
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CON12

PD[0:7]

1
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2
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CT62
10uF

CT39
10uF

CON29

ADC[0:7]

1
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5
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10uF
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PB[0:15]
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PF[11:14]
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PG[10:14]
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10
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PH[0:3]
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PA[0:15]
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CON13

PC[0:14]
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S_D1
S_D3
S_D5
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S_nRst
S_Hsync
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Add2
Add4
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S_D0
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XMADC6

LD16

D11

PI15

LD7
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PI7

PI2
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D15
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LHsync
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PA15
D8
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D14
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1.0EBI, Keypads, LCD and CMOS sensor

NHS-972-1-YS-1M51

2x3 Keypads

RGB888 LCD Port

EBI port

CMOS sensor

Port

SW20

LCDCtrl

1
2
3
4
5
6

12
11
10
9
8
7

SW24

CMOSCtrl/D[0:1]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

SW26

KPI

1
2
3
4
5

10
9
8
7
6

SW32

EBID[0:7]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

K1 Left

CON15

CMOS Sensor

1
3
5
7
9
11
13
15
17
19
21
23

2
4
6
8

10
12
14
16
18
20
22
24

K6 Enter

SW27

EBIAdd[8:9]/Ctrl

1
2
3
4

8
7
6
5

CT60
10uF

SW33

EBIAdd[0:7]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

CT91
10uF

K2 Up

SW39

EBID[8:15]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

SW29

LCDD[0:7]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

CON26

EBI

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

SW25

LCDD[8:15]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

K4 Exit

CON23

LCD

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64

CT61
10uF

SW23

LCDD[16:23]

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

K3 Right

SW22

CMOSD[2:7]/IIC

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

K5 Dwn

SW18

PWM

1
2
3
4

8
7
6
5

CT64
10uF

SW28

EBICtrl

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

SW36

LCD Touch

1
2
3
4
5

10
9
8
7
6



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PC4

PC6
PC7

PC5

PC3

PC0

PC2
PC1

PC8
PC9

PC10
PC11
PC12
PC13
PC14

PB6
PB7

PD0

PB8

PD1

PB9

PD2
PD3
PD4
PD5
PD6
PD7

SPICLK

SPIDi/D1
SPIDo/D0

SPICS

N_D0
N_D1
N_D2
N_D3

N_D4
N_D5
N_D6
N_D7

N_CS0
N_ALE
N_CLE
N_WE

N_RE
N_R/B0
N_WP

PB10
PB11

SPIWp/D2
SPIHld/D3

SPIDo/D0
SPICLK

SPICS

SPICLK
SPIDi/D1

SPIDo/D0

N_RE
N_CS0
N_CLE
N_ALE
N_WE

N_CS1
N_R/B1

SPICS
SPIDi/D1

PSL

N_R/B1
N_CS1

N_R/B0

SDWP

SPIWp/D2

SPIHld/D3

N_WP

SDD1
SDCLK

SDPwr

N_D3

N_D6

N_D0

N_D7

N_D1

N_D4
N_D5

N_D2

SDD3

SDCd
SDPwr

SDCLK
SDCmd

SDD1

SDD0

SDCd

SDD3

SDD0

SDD2
SDD3

SDD0

SDD2

SDD2

SDCmd

SDCmd

SDD1

SDWP

PB[6:11]

PC[0:14]

PD[0:7]

VD33

VS

VS

VS

VS

VD33

VD33

NVD33

VS VS

VS

VD33

SDVD33

NVD33

VS

VS
VS

VS

SDVD33

VS

SDVD33

VD33

VD33

VD33

VS
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1.0Memory

NHS-972-1-YS-1M51

Only one SPI

Flash is used.

Note:

SPI Falsh

NAND Flash

SD card

PAD3
N_Pre

CB5
0.1uF

U7

W25Q128BV

Hld/D3 1

VCC 2

/Rst 3

NC 4

NC 5

NC 6

CS 7

Do/D1 8Wp/D29
GND10
NC11
NC12
NC13
NC14
Di/D015
CLK16

LED6
SD_Ind

R34
10K

SW7
NANDD[5:7]/Ctrl

1
2
3
4
5

10
9
8
7
6

C12
N.C.

R30
100K

SW13
NANDCtrl

1
2
3
4
5

10
9
8
7
6

RN7 10K
1 2
3 4
5 6
7 8

R27 47K

SW14

SD

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

RN2 33
1 2
3 4
5 6
7 8

CON7

NANDMLC

1
2

R18
10K

CT20
10uF

R40

10K

R32 1K

R28 33

RN5 33

1 2
3 4
5 6
7 8

U6
W55X16

/CS1

Do/D12

Wp/D23

GND4 Di/D0 5
CLK 6

Hld/D3 7
VCC 8

R37 33

U9
NAND Flash

R/B17

RE8

CE19

CLE16

ALE17

WE18

N.C.19

I/O0 29

I/O1 30

I/O2 31

I/O3 32

I/O4 41

I/O5 42

I/O6 43

I/O7 44

R/B26

/CE210

V
C

C
1

2

V
C

C
3

7
V

S
S

3
6

V
S

S
2

5

PRE38

V
C

C
1

V
C

C
2

4

V
C

C
3

4

V
S

S
2

V
S

S
1

3

V
S

S
2

3

V
S

S
4

8

PSL39

R35 10K

CT19
10uF

SW3
NANDD[0:4]

1
2
3
4
5

10
9
8
7
6

CB6
0.1uF

RN4 33

1 2
3 4
5 6
7 8

SW8

SPI

1
2
3
4
5
6

12
11
10
9
8
7

Q3
SI2303CDS

D

G

S

SW5
PSL

1
2

3

R31 10K

RV1 0

PAD2
SDWP

CON4
SD Card

DAT18
DAT07
VSS6
CLK5
VDD4
VSS3
CMD2
DAT31
DAT29

WP11

GND12

CD#10

H
O

L
D

1
4

H
O

L
D

1
3

R39 33

R16
10K

CT15
10uF

R29 10K
R99 10K

CB2
0.1uF

RN6 33
1 2
3 4
5 6
7 8

R38

10K



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PF0
PF1
PF2
PF3
PF4

RMii0RefClk

RMii0TxEn

PF5
PF6
PF7
PF8
PF9

RMii0MDC
RMii0MDio
RMii0TxD0
RMii0TxD1

RMii0RxD0
RMii0RxD1
RMii0CRSDV
RMiiRxErr

TX-

RX+

RX-

nRst

MDI_TP

MDI_TN

TX+

PhyTest

PhyAD3

CRS

RMii0CRSDV

Col

Col

CRS

PhyAD3

MDI_RN

MDI_RP

RMii0MDC

RMii0TxD0
RMii0TxD1

RMii0RxD0
RMii0RxD1

RMii0CRSDV

RMiiRxErr

RMii0MDio

RMii0TxEn

MDI_TP
MDI_TN

MDI_RN
MDI_RP

EthX1 EthX0

EthX1
EthX0

PhyTest

PhyAD0
PhyAD3

50MClki

RMii0RefClk

50MClki

PhyAD0

PhyAD0

PF[0:9]

nRst

PhyAVD33

VS

PhyIOVD33

VS

VS

VS

VS

VS

VS

VS

VS

VS

VS

VSVS

RegOut

RegOut

VS

VS
VS

VSVS

VS

VD33

VS

PhyIOVD33

PhyAVD33

PhyIOVD33

VS

VD33

VS

VS

VS

VD33

VD33
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1.0Ethernet

NHS-972-1-YS-1M51

X1

25MHz
SOT-143

XIN1

GND2

GND 4

XOUT 3

C64 0.01uF
R106 75

CON18
RJ-45 8P8C_LED R/A

TX+ 1

TX- 2

RX+ 3

NC 4

NC 5

RX- 6

NC 7

NC 8
Shield13

Shield14

LED-9
LED+10

LED-11
LED+12

CT33
10uF

R68
N.C.

R78
330

SW38

Ethernet

1
2
3
4
5

10
9
8
7
6

R65
N.C.

R67
10K

CT66
10uF

C31
7pF

R66
N.C.

U13

TS8121C

TX+16

TX-14

NC13

TD- 3

TD+ 1

RD+ 6

RD- 8

NC 5

RX-9

RX+11

CT 2

NC 4

CT 7CT10

NC12

CT15

R73 5.1K

CB13
0.1uF

CT32
10uF

R10775

SW21

Ethernet

1
2
3
4
5

10
9
8
7
6

R62 1K

C29
N.C.

C63
0.01uF

R74 1M

R1086.19K +/-1%

R63 75

R70
5.1K

R71 1K

L11 1608-221T

C66
0.1uF

C30
7pF

CT34
10uF

R69
N.C.

R77
N.C.

R72

0

L12 1608-221T

U14

IP101GR

TxEr/FxSD1

Xi2

Xo3

Col/RMII4

TxEn5

TxD36

TxD27

TxD18

TxD09

TxClk/50MClki10

LED0/PhyAD011

LED3/PhyAD312

IOVDD13

RxClk/50M_Clko14

RxD315

RxD216

TestOn 24

MDIO 23

MDC 22

RxEr/Int32 21

CRS/LEDMod 20

RxDV/CRS_DV 19

RxD0 18

RxD1 17

nRst 32

AVD33 31

MDiTp 30

MDiTn 29

RegOut 28

MDiRp 27

MDiRn 26

Iset 25

E
P

a
d

3
3

R75
1608-221T

C65 0.01uF

C28
0.01uF/2KV

R76
10K

C62 0.1uF

CT31
10uF

CB9
0.1uF

R105 75

R64 5.1K
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1

1

D D

C C

B B

A A

DAC0

DAC1

PG0
PG1

PG14

PG10
PG11
PG12
PG13

SCK
SDA
MCLK

BCLK
FS

CDCAVs

RSPKOUT
AUXo2
AUXo1

LAUXi

SDA

Mic01

Mic11

Mic00
Lin0
Mic11
Mic10
Lin1

Mic10

FS
BCLK

V
D

D
A

D
A

C
0

D
A

C
1

C
D

C
A

V
s

S
p

k
V

D
L

S
P

K
O

U
T

Lin0

Lin1

A
D

C
o

M
C

L
K

V
S

S
D

V
D

D
C

V
D

D
B

C
S

B

D
A

C
i

S
C

K

Mic00

Mic01

RAUXi

MODE

AUXo1

AUXo2

SpkVD
VREF

MODE

VDDA

CSB

VDDB

PE12

VDDC

RSPKOUT
LSPKOUT

LAUXi
RAUXi

SCK
SDA

DACi
ADCo

PG[0:1]

PG[10:14]

PE12

VS

VD33

SpkVD

CDAVs

VD33VDDA

CDAVs

VD33

VD18

VDDB

VD33

VD18

VDDC

CDCVs

CDCVs

CDCVs

CDCVs

CDCVs

CDCVs

CDCVs

C
D

C
V

s
C

D
C

V
s

CDCVs

MicBias

CDCAVs

CDCVs

MicBias

VS CDCVs

VS CDCAVs

VDDA

SpkVD

VDDB

VDDB

VDDC

VDDB

CDCVs

CDAVs

CDAVs

CDAVs

CDCVs

VDDB

Vin

CDAVs
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1.0IIS

NHS-972-1-YS-1M51

(EPAD = VSSA)

1

6

4

3

5

7

2

8

PJK-691

Mode

0

1

Description

2-wire IIC.

3-wire IIC.

NC: 23, 25 (NUA8520)

NC: 10, 19~23, 25 (NUA8501)

R60
10

J8
SpkVD

1
2
3

CT22
10uF

C17 1uF

CT16
10uF

CON9

AUXo

1
2

C16 1uF

L5
1608-221T

R47 R

CON6

AUXi

1
2

R50 100K

C19 1uF

CT27
10uF

L8
0

C26
1uF

CT23
10uF

R55
1.1K

C27
N.C.

SW15

IIS

1
2
3
4
5
6
7
8

16
15
14
13
12
11
10
9

L7
1608-221T

CT25
10uF

R56 0

C15 1uF

C14 1uF

R49 100K

R44 0

R53 R

M2 MIC

9.7D2.54mm

R42 33

CON11
EARPhone

6

7
3

4
8

5

1

2

R61
10

J7
VDDB

1
2
3

C22N.C.

L9
0

R46
1.1K

CT28
10uF

C18 1uF

L3
1608-221T

C24
1uF

CB8
0.1uF

CT21
10uF

R41 33

CON8

Spko

1
2

R36
1.1K

R33
10K

R52
1K

Rx? 4.7K

CT26
10uF

C20 1uF

L100
R43 0

C21 1uF

EPAD

U10
NCU8822L

LMICP1

LMICN2

LLIN/GPIO23

RMICP4

RMICN5

RLIN/GPIO36

FS7

BCLK8

A
D

C
O

U
T

9

D
A

C
IN

1
0

M
C

L
K

1
1

V
S

S
D

1
2

V
D

D
C

1
3

V
D

D
B

1
4

C
S

B
/G

P
IO

1
1
5

S
C

L
K

1
6

SDIO 17
MODE 18

LAUXIN 19
RAUXIN 20

AUXOUT1 21
AUXOUT2 22

NC 23
VSSSPK 24

N
C

2
5

V
D

D
S

P
K

2
6

V
R

E
F

2
7

V
S

S
A

2
8

R
H

P
2
9

L
H

P
3
0

V
D

D
A

3
1

M
IC

B
IA

S
3
2

E
P

A
D

3
3

R58 680

M1 MIC

9.7D2.54mm

R48
1.1K

R51
1K

Rx? 4.7K

C25
N.C.

L6
1608-221T

R57 0

CON5

IIC Mode

1
2

R45 33

C23
4.7uF

J6
VDDC

1
2
3



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CAN0Rs
CAN0HVS

CAN0Rx
CAN0L

CAN0Tx

SC0Rst
SC0Clk

SC0Pwr
SC0Cd

SC0Dat

PG10
PG11

PG13
PG14

PG12

SC0Pwr

SC0Rst
SC0Clk

SC0Cd

SC0Dat

CAN0LCAN0H
CAN1LCAN1H

CAN0Rs

CAN1Rs
CAN1HVS
CAN1L

CAN1Rx

CAN1Tx

CAN1Rs

PH2
PH3
PH14
PH15

CAN0Tx
CAN0Rx

CAN1Tx
CAN1Rx

eMWP

eMWP

eMCmd

PC0
PC1
PC2
PC3
PC4
PC5

eMD0
eMD1
eMD2
eMD3
eMCmd
eMClk

eMD0
eMD1

eMD2
eMD3
eMCmd

eMClk

eMD0
eMD1
eMD2
eMD3

PG[10:14]

PH[14:15]
PH[2:3]

PC[0:5]

VSVS

VS

VS
VS

VD33

VD33

VS

VD33

VS

VD33

VS

VD33

VS VS

VS

VD33

VS VS
VS

VSSDVD33

VD33eMVD33

eMVD33
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1.0CAN Bus, SIM and eMC Card

NHS-972-1-YS-1M51

CAN bus0

CAN bus1

SIM card

eMMC card

R24 1K

U11

SN65HVD230

D1

GND2

VCC3

R4

Rs 8

CANH 7

CANL 6

Vref 5

CON3
eMMC Card

DAT18
DAT07
VSS6
CLK5
VDD4
VSS3
CMD2
DAT31
DAT29

WP11

GND12

CD#10

H
O

L
D

1
4

H
O

L
D

1
3

SW17

CAN Bus0/1

1
2
3
4

8
7
6
5

SW11

eMMC

1
2
3
4
5
6

12
11
10
9
8
7

R97
10K

R95
10K

R26 10K

R101 10K

PAD1
eMWP

R98

100K

R25 33

R122 33

CT97
10uF

R103 10K

SW37

SIM Card

1
2
3
4
5

10
9
8
7
6

R121
10K

R54 120

R102 100K

CT55
10uF

SW19

CAN 0/1 Cfg

1
2
3
4
5
6

12
11
10
9
8
7

R59 120

R104 100K

Q6 SI2303CDS
D

G

S

CB4
0.1uF

CB35
0.1uF

CON10

CAN0/1

1
3

2
4

R123
10K

C11
N.C.

CT53
10uF

U12

SN65HVD230

D1

GND2

VCC3

R4

Rs 8

CANH 7

CANL 6

Vref 5

CON31

SIM CARD SLOT

C11

C22

C33

C44

C5 5

C6 6

C7 7

C8 8

CB34
0.1uF

R100
100K

LED5
SD_In

RN1 10K
1 2
3 4
5 6
7 8

Q7
SI2303CDS

D

G

S

R120
10K

CB3
0.1uF
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5
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4

3

3

2

2

1

1

D D

C C

B B

A A

UR1RTSi
UR1CTSo

UR1Txi
UR1Rxo

PE4
PE5

PE2
PE3

PF13
PF14

PF11
PF12

PB4
PB5

PB2
PB3

UR1RTSi
UR1CTSo

UR1Txi
UR1Rxo

UR0Tx

UR0Rx

UR2Txi
UR2Rxo

UR2RTSi
UR2CTSo

UR4Tx
UR4Rx

UR4RTS

UR1Tx

UR4CTS

UR1Rx

UR1RTS
UR1CTS

UR1RTS

UR1CTS
UR1Tx

UR1Rx

UR2RTS

UR2CTS
UR2Tx

UR2Rx

UR2RTS
UR2CTS

UR2Tx
UR2Rx

UR2Txi
UR2Rxo
UR2RTSi
UR2CTSo

UR3RTS

UR3CTS
UR3Tx

UR3Rx

UR4RTS

UR4CTS
UR4Tx

UR4Rx

UR0Txi

UR0Tx
UR0Rx
UR0Rxo

UR3RTS
UR3CTS

UR3Tx
UR3Rx

UR6Txi
UR6Rxo

UR6RTSi
UR6CTSo

PB14
PB15

PB12
PB13

UR6Txi
UR6Rxo
UR6RTSi
UR6CTSo

UR10Txi
UR10Rxo
UR10RTSi
UR10CTSo

UR10Txi
UR10Rxo

UR10RTSi
UR10CTSo

PE0
PE1 UR0Rxo

UR0Txi

PE[0:1]

PF[11:14]

PB[2:5]

PB[12:15]

PE[2:5]

VS

VS

VS

VS

VS

VS

VS

VS

VS

VD33

VS

VS

VD33

VS

VS

VD33

VS

VS

VD33

VS

VS

VD33

VS

VS

VS

VS

VS

VS

VS

VS
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1.0UART

NHS-972-1-YS-1M51

SW43

UART3

1
2
3
4

8
7
6
5

C51
0.47uF

C57
0.47uF

C60
0.47uF

C39
1uF

C44 0.47uF

SW40

UART1

1
2
3
4

8
7
6
5

C42 0.47uF

C52
0.47uF

C54
0.47uF

C40 0.47uF

CON40
UART3

1
6
2
7
3
8
4
9
5 10

11

C55
0.47uF

SW41

UART2

1
2
3
4

8
7
6
5

C53
0.47uF

CON37
UART1

1
6
2
7
3
8
4
9
5 10

11

C58
0.47uF

SW44

UART4

1
2
3
4

8
7
6
5

CON36

CON4A

1
3

2
4

C36 0.47uF

U20
TRS3232EC

C1+1

V+2

C1-3

C2+4

C2-5

V-6

T2o7

R2in8

VCC 16

GND 15

T1o 14

R1in 13

R1o 12

T1in 11

T2in 10

R2o 9

U22
TRS3232EC

C1+1

V+2

C1-3

C2+4

C2-5

V-6

T2o7

R2in8

VCC 16

GND 15

T1o 14

R1in 13

R1o 12

T1in 11

T2in 10

R2o 9
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