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|
NUC501AD |
VPP CON. !
SPIOMO Boot Flash !
CPU Board Interface :

|
|
|
JTAG 20-Way CON. |
RC Resetft circuit !

USB VBUS in

5V Power adapter in
3.3V/1A LDO

1.5V Battery(AG13)

|
|
|
| Booting Mode Select

! LQFP48 ICE Mode Select
1 ICE Mode Select

| SPIMO Speed Select

AO_OuT

// NUC501 DEV Board Ver1.2 ///

NUC501 USB&UART
USB_DP
USB_DP DV USB_DP
@Ao_out USB_DM = USB_DM
1/0 Jumpers
USB_DET
USB_DET USB_DET
UART_TXD[0..1] e B UART_TXD[0..1]
GPAJ0..15] _ .. TR RO , ..
GPA[0..15] —gpgﬁ,_w @ GPA[..15] UART_RXDI0..1 - UART_RXDI0..1]
GPB[0..9] Qr==grefr=roy @ GPB[0.9] UART_RTS[0..1] - UART_RTS[0..1]
GPCI0..10]9 ® GPCI0..10] UART_CTS[0..1] - UART_CTS[0..1]
" USB&UART
F::wer—ON Settin SPI&I2C
@ GPA[0..15] 12C_DATA
® GPB[0..9] 12C_DATA, 12C_DATA
12C_CLK 12C_CLK
- . SPIMS_S: SPIMS_SS
Power-ON Sefting SPIMS_SI SPIMS_S|
SPIMS_SO SPIMS_SO
nRESET SPIMS_CLK SPIMS_CLK
LCD_A0 LCD_A0
nTRST SPIM1_SI SPIM1_SI
TDI SPIM1_S SPIM1_SO
T™S SPIM1_CLK SPIM1_CLK
TCK LCD_C! LCD_CS
TDO SD_PWR SD_PWR
SD_CD D_SF[T SD_CD
NuCs01 SD_SF[1..2] ® - ‘@ SD_SF[1..2]
SPl&I2C
HMI
JTAG&RESET nlIRQ[0..3]
nRESET nIRQ[O..3] o o nIRQ[0..3]
nRESE nRESET LED_CTRL[1..8] AV LED_CTRL[1..8]
nTRST AIN2 WM OUT AIN2
nTRST DI nTRST PWM_OUT PWM_OUT
el S DI
T™S CK T™S HMI
TCK DO TCK AUDIO
TDO DO MC+
MC+ on MC+
MC- MC-
JTAG&RESET LVD A0_0UT
!A070UT
1/0 JUMPERS
Power AUDIO
LVD
LvD
Power Parts

|
|
|
USB MiniB CON. |
UART Port 0/1 !

12c

|

|

|

'\ SPIMS/SPIM1
|

| SD Card Slot

l ‘
| |
| External INT |
| PWM Out !
' LED indicator !
1 Analog input ch.2 |

|

|
|
MIC In }
AUDIO out :

|
|
' GPIO Extension Slot |
| GPIO Jumpers ‘
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// Audio ///

AVDD33

CT1 cc1

T/C,4.7uF/10V| CIC,0.1uF

[

Gain=RF/RI R1

AMP_5.0V

]

-
|
|
| 160K
I

|

3.3K

RI
cc2 i
| !
[ |

VDD
SPO-

CC3
CT3

CIC,300pF
|(___mic+ | J—

I\
TIC.4.TuF/10V

CIC,0.22uF |
|
|

R5 OouT-

cc4

J2 +

[——

MICROPHONE -

AMP_5.0V SPO+

-
[

CIC,0.22uF

OUTL+

CT4 PWDN#

|(
AN

TIC,4.TuF/10V

MiC-

<Imc-

Amplifier Ground

CBY GND

|_.

R8 CC6 Amplifier ground must as large

o possible

3.3K C/C,300pF TPA6203A1DRB

FB

AMP_5.0V
Reserved Unmount 7
(

777)77777777i7—‘

|
AMP_5.0V ‘

Gain=2x 50000/5000+RI T/C,10uF/10V

CT7

|(

A
TIC,100uF/10V

R10 [eletc) |

AO_oUT
>——

AO_OuT ACIN vee

240 CIC,1uF
cc10 SPN

C/C,22nF

AMP_5.0V

SPP

CE

Amplifier Ground
Amplifier ground must as large

af possible
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INN
VREF

:n:s

GND
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7 HMI 71/

VDD3.3V
(o]
RP1
s . (nIRQ[0..3])
6 3
7 2
8 1
8P4R-4.7K
nIRQO
nIRQT
niR
nRQ3
SP1 SP2 SP3 O sp4
([sw Isw Isw osw
VDD5.0V
R23
220
BU1
(GPC3)
Buzzer
R25
o — < ]PwM_ouT
12K

(GPB/[1..8] High drive pins) VD33V
R14 R15 R16 R17 R18 R19 R20 R21
niRQ[0..3] 220 220 220 220 220 220 220 220
LED1 LED2 LED3 LED4 v LEDS v LED6 LED7 LEDS
{ CREENIED GREENTIED GREEN (D GREEN JED GREEN {ED GREEN| §D GREEN_IED GREEN_LED
N
LED_CTRL1
TED_CTRL3
TED_CTRLA
TED_CTRL5
TED CTRLG
TED_CTRLY
TED_CTRLE
LED CTRL[1.8] [ >
c
I_l VDD3.3V
5 (GPA2)
1 2
R22 0 VR1
I_| I_| AIN2 [ > — 20K
B E
cc13
(Top View) CIC.0.01uF Ra4
,0.01ul
SOT-23 100
VDD3.3V VDD3.3V
cTi7 cTi8
TIC22uF1OV | TIC,22uF/0V n Uvo o n
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/// 1/O Jumpers // |

<
X

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
1

|
|
GPCO g gul SPIM1_SO | SPIM1 |
GPCT s \UUTa SPIMT_S \
GPCZ SPIMT_SCR !
= |
GPA[0..15] SPA. 1] GPC3 8 v\} 7 PWNM_OUT I PWM Out |
o T |
GrE[0.9 —or e\ —Umreo | UART Port 1 ! oo nTRST
GPBI0..9] s W_ILUJJ—m ‘ | TDO
GPC[0..10] P e T\ e UARTRTS | ‘ T
GPC[0.10] < e GPAO 18 & 17 MC+ . mic [ TR
nRESET GPAT 19 MC- |
nRESET [ >—"—— CPAZ %"w 21 AINZ " AIN2 | MC+ e+
GPA3 20 [\ 23 nIRQ0 ! | Kg
GPAZ N4 nIRQT " IRQ | Me:
W—%w—‘ﬁé—nma— | ‘
GPAG 20 29 nRQ3 I
GPAT 3 \\Ij 31 D | Low Voltage Dectect | LED_CTRUN.8 —) o6 crRuit.8l
,,,,,,,,,,,,,,,,,,, .
OWPERI6 PWM_OU PWM_OUT
UART_TXDI0..1]
UART_TXDI0..1]
I UART_CTSI0..1]
UART_CTS[0..1]
‘ UART_RXD[0..1]
—— |UART_RXD[0..1]
P2 T T T T T T T T T T T T | UART_RTS(0..1]
e |UART_RTS[0..1]
GPA11 1 2 SPIMS_SI I
GPAT 3 \V n SPIMGS 50 ' SPIMS | nIRQ[0..3] RQI0.3
VDD3.3V VDD3.3V GPAT3 s T\ s SPIMS_SCK : | —_]nIRQ[0..3]
GPAT4 7 s SPIMS_SS_ USB_DET
" GPATS N USE_DET I USB Dectect : <_luss pET
—oPBT ] 13— TARTTXDD I AIN2
if 7o i —Ty :&;me .  UART Port 2 ! R 113
GPBO/PMT3_CO/U_DET__GPBO0 12 GPA15  GPA15/PWMO10_A/USB_DET/I2C_DAT A 15 | N\ 116 — | :
GPA14/SPIMS_SS/USB_DET__GPAT4 5 6 GPAT3  GPA13/SPIMS_SCK/PWMOO01_A 17 [\ 18 i 12C_DATA
GPA12/SPIMS_SO/PWMO00_A_GPATZ 215 g s GPATT GPA11/SPIMS_SI GPC10 20 12C_CLK : 12c | M7 :ggngIA
GPCO/SPIM1_SO/USB_DET __GPCO 9! 10 GPCZ__GPC2/SPIM1_SCK/USB_DET 21 22 12C DATA I .
GPC1/SPIM1_SI/USB_DET ~ GPCT ]9, 9% GPC4__GPC4/PWMO01_B/USB_DET GPB5 23 [\ 24 TCK ‘ | SPIMS_SI SPIMS S
GPC3/PWMO00_B/USB_DET GPC3 13 1; ﬁ 14 GPC5_ GPC5/PWMO10_B/UART1_TXD —__GPB6 25 [\ ] 126 Tl I JTAG | SPIMS_SO
GPC6/PWMO11_B/UART1_RXD_GPC6 I 16 GPC7_ GPC7/PWMO20_B/UART1_CTS GPE7 27 [\ 28 o X
GPC8/PWMO21_B/UART1_RTS_GPCB 17118 16 a - - GPB8 o9 0 D0 | : = gg:mg_ggK
GPAO/AI[0}/MIC+__GPAD 19|10 2520 GPA1_ GPA1/AIMJMIC- GPB9 Y o ATRST | ! _
GPA2 GPA3 SPIM1_SO
GPAUAL] —OPAT——21 21 22 [22——Com Gpasial) ~ il - SPIM1_SO
GPAGB/AI[6] __GPAS 25 | gg gg 26 GPA7_ GPAT7/AI[7)LVD JUMPER16 E SPIM1GLK
GPBY/PWMO01_C/USB_DET 27 28 -
GPB8/PWMO00_C/USB_DET, 29|27 28175 GPB7  GPB7/SPIM1_SCK/PWMO11_C ‘
GPB6/SPIM1_SO/PWMO10_C __GPB6 21129 301 % CPB5_ TCK/GPB5/SPIM1_SI LCD_A0 LCD A0
GPC10/PWMO31_B/I2C_CLK __GPC10 31 32 GPCY_  GPCY/PWMO30_B/I2C_DAT ! [CD CS 8 -
GPB3/PWMO30_A/UARTO_CTS/USB_DET GPB3 3| X Wi CPBZ__GPB4/PWMO31 A/UARTO_RTS/USB_DET Lcb_cs
GPB1/PWMO20_A/UARTO_TXD/USB_DET GPB1 3 3? 5 a8 GPBZ ___GPB2/PWMO21_A/UARTO_RXD/USB_DET JPS‘ ,,,,,,,,,,,,,,,,,,, ‘
RESE 29 20 GPB1 1 2 LED_CTRL1 ;
39_40 GPBZ N\ TED_CTRL |
e m— e——mcrs | LED Control |
CONN RECT 20x2 GPB4 :\‘\ 5 TED_CTRLA ! |
= GPB5 o [\ T 10 [ED_CTRL5 ! |
~GPBG 7 TED_CTRLB |
—oPE T\ TooRD !
15 16 | |
- -
JUMPERS
|
2] LCD_AQ o :
GPC9 1 ' 2 )/
GPC10 A\ T4 TCO_C : LCD Control |
GPBO 5\ |6 SD_PWR I
7 8 | ! |
GPCZ 2 \_/* 0 SD_SFT . SD Control |
GPBY 1 [\ SD_SF2 o ___ i
N
!
JUMPER
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// JTAG&RESET ///

VDD3.3V V%D3.3V
_ YL nTRST 1 8
L4 FB TDI 2 7
T™MS 3 8
cci4 TCK 2 5
R26
0 C/C,0.1uF RP2 8P4R-4.7K
c CON1 =
—2 1
nTRST
T = T
s TMS ™S
7 TCK
—1 10 9 TCK
—1 12 11
t— 14 13 F——gRsT———<_1TD0
VDD3.3V e e
—1 20 19 X
CT16 JTAG-20 R27
TIC,22uF/10V 0
) ) VDD3.3V
VDD3.3V VDDS.G!V
D1 R28 R29
B
1N4148 10K 10K M
nSRST 2 ‘w_l
1 & 4 nRESET <:|nRESET
74VHC1G08
el VDD3.3V
SP5 CT8
sw T/C,10uF/10V CC15
CIC,0.1uF
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/// NUCS501 71/

JR1
VDD3.3V T2 VDD3.3V
GPAQ 211 2% GPAT
GPAZ 5 g ‘é 5 GPA3
GPA[0..15] GPAZ 7 8 GPAS
Gg;é?af]] % GPAG o] Sl —oear
1 n 11 12 n
GPC[0..10] GPB9 13|11 12500
nRESET PBS 15|13 e DI
USB_DP —pe———— 17 18— TTEMRS
USB_DM —E zgg—;ﬁ’— 19 20 FAA————
" T G e
™S GPB 25|23 2156 cped
ToR GPB 27| % 25 GpB2
20|27 B3 G
TDO 2930
AO_OUT
CONN RECT 15x2
AO_VREF
VCC_CORE VPP VDD3.3V
[ [}
VDD3.3V w ccie
Source o = (]
_ 1 aleloleb kolo[B|0ERE| O CIC.0.1uF
Q2 4 VPP ON/OFE 2 cc17 ZEEBPEICRIEEOP [
Si2301ADS il 3 OB GGRIRRRER
(P-FET) Gate GPEY 2 CICAuF
5
Drain R30 = U4 33558 5
10K 528E38
B> >
(VDD can accept 3.3V or 5V) gwg 8‘§8 VPP
>
= GPA3 <o 8-~ GPC4
= —oPA———— GPAR) 2 = GPCl] H8——pe——
e — R LSO - m—
—GPAE | GPAIS X12M0 |-48—ropr—— co
—oPA—————2 GPAlg] X12Ml (-48—Fprr—— C/C,1uF
cc1e R31 —ARESET o GPAI7L_ GPC[2] 44— —pr—— '
— x1Mo —RTRST 2 nRESET IS e e 2 — =
I I — Shes Zd nTRST GPC[0] 42— —— :
[ —. O DVsS 4 —pep oyr—
doae || om oo NUCS501BD %= —
= — o191 cpai8l USB_DP 2 —Furpmr—— VBAT
—rs————— DI DVDD33 (38— ——
_GPBT 12| laz VBAT
coa 12wz L] oM &g wery 64 LQFP VBAT VEAT
_TIMS 43| las KO
1 T X12MI GPB6 TvS X32K0 cc21
b TCK SPIMO_SS(M) = SCK
: B 0.
CIC,20pF Sonis) Sl C/C,0.1uF
© — -
cc22 8 gg
1l X32KO g g gg
11
CIC,20pF JoTdd
R
] 276800z |
cc23
1 X32KI .
11 2l Lle Llelsfelale
CIC,20pF SRR ‘& <r<(<(<l<(§
= a UOOOOOUUOUUOFG
VCC_CORE
L5
LDOVDD VDD3.3V AO_VREF18 ~~~~__VCC_COR
cc24 cc25 FB
VDD3.3V VDD3.3V
C/C,0.1uF CICAUF L7
AGND 2228
C/C,0.1uF TIC,10uF/10V
R33 R34 VDD3.3V GND FB
47K 47K = DVDD33 VDD3.3V
U6 SPI-FLASH C|> l_\a’yﬁ_T
SPIMO_SS —
)_SS(1) ; s vee VDD3.3V DVDD33
3]BQ  HOLD ¢ SPIMO_SCK cc27 cc28 cc29 cc3o cc3i CC3FB
we CLK g SPIM0_SO cc34
GND ol C/C,0.1uF C/C,0.1uF CIC,0.1uF C/C,0.1uF CIC,0.1uF CICAuF
25X40L C/C,0.1uf_GND

AVDD33

JR2
GND =P GND
GPC7 31! 2% GPC8
GND 513 4% GPC6
AC_OUT 712 8% PP
GND 9|7 8[g _opcs
GPCa 119 195, —Gpcs
e 211 12 [Hi—per
GND 13 14 GPCO
T 15 16 18 T
T USB DP 1917 18 USB_DP
GND 1o 20 VBAT
—CPATT 4|21 2
23 24
GPAT4 o5 |23 24 GPAT3
GPBO 2% ggiﬁ—cms—
DD33 22— oosy—
29 29 30 30

CONN RECT 15x2

VDD3.3V
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/// Power parts //

GREEN_LED LED9 R36 220

2 X 1 —[—}—ovpDp33v
GREEN_LED _ LED10 R38 330

2 N¢——{—31—ovbDs0v

USB5.0V
D2 u7
RT9164A-3.3v
RBO60L-40 or| =
= z2 2
CON2  Power CON =00o| 0o
VDD5.0V Ay o VDD3.3V . 1
— D3 Q Q ! R35 100 I
1 ! — !
LN T 1 < LVD |
RBOBOL-40 | |
a [a) | |
z z | |
o _© _| cT19 cc3s | T _lcm2 CC36 cc37 _| cT13 | cc38
/ = T~ _/~ = = T~ = !
« o T/C,10uF/10V CIC0.1uF | T/CATuF/10V T/C,10uF/10V C/C,0.1uF C/C,0.1uf  T/C,22uF/10V : CIC,0.1uF !
|
! |
GND | |
! |
4 Lol O
VCC_CORE
100 BAT54C SOT-23
T T2 T3 T4 T5 T6 T7 T8 BT1
TPAD TPAD TPAD TPAD TPAD TPAD TPAD TPAD
AG13
Switch power source form BATTERY to
when system power ON.
VDD3.3V  VDD5.0V

CT14

T/C,10uF/10V

VCC_CORE (1.8V)

NUVOTON
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T T T T T T T T TS T TS T T e e e 1
|
|
GPA[..15] GPA[0..15] | :
GPBI0..9 |
o GPB[0..9] 10.9) | : b
|
| VDD3.3V !
| JP5 !
| R39 1 !
| GPB8 — 2 |
| — GPB8/GPB4 | SPI Speed |
47K 3 I
! = 3PX |
| (0,0 72MHz ‘
|
| (0,1) 36MHZ : -
|
| VDD3.3V (1,0) 18MHz |
| JP7 |
| R41 i (1,1) 50KHz |
GPB4 — |
| S 2 |
I 47K 3 ‘
| = 3PX1 |
|
L o e !
F T T T T T T - q
c | | c
| |
! |
! |
|
| VDD3.3V !
‘ 0 JP6 :
R40 High:normal mode
! GPB1 91 I
—
| T 2 |
g
: 47K 3:;)(1 Low:ICE mode enable and the disable the cipher function ! n
= ‘
! |
L o o o L L L _______ o
F T T T T T T - q
! |
! |
! |
| |
| VDD3.3V |
| 0 JP8 ‘
| R42 d1 High:48-pins package and GPB[9:5] use the normal function
B GPA13 — ! 8
| 1 2 |
g
: 4.7K 3;(1 Low:48-pins package and GPB[9:5] for ICE connection !
= ‘
! |
! |
L o o o L L L _______ o
T, R R A R e e N e ———.,.B H, q
|
|
! I
! VDD3.3V |
! Q JP9 | H
| R44
| GPA9 — g1 |
I — 2 I
‘ 47K 93 GPAIZ=1 !
| VDD3.3V = 3PXT GPA9/GPA8 Function !
|
! R43 I
I GPA12 — (0/0) Boot_from SRAM |
! I
| 4.7K VDD3.3V (0/1) Boot from USB |
| o JP10 ‘
A | R45 d (1/0) OTP program mode ‘ A
‘ GPA8 —
‘ T d2 (1/1) Boot from SPT I
4.7K |
! = 3PXT I
| | [Title
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5 4 3

2 1
D D
VDD3.3V
[}
EEPROM
VDD3.3V
ADDRESS : 0H RAG RA7
J5
VDD3.3V U8 I2C-EEPROM 22K 2.2K HEADER 2 1 —
; A0 vee & ~is 22 Lcp cs 5 VDD3.3V
cCc39 A1 wp —H; SPIM1_SI 3
A2 SCL 1 12C_CLK SPIMT_SO 2 cca0
CIC.0AUF 41 GND  SDA [ 12C_DATA SPIM1_CLK 5
24.C64 R49 22 LCD A0 — g CIC,1uF
) CON7 =
c Cc
SD_VDD33
o
SPIMS CLK 4 8
SPIMS_ST 2 7
PIMS SO 3 6
PIMS_SS 4 5
RP3 8PAR-4.7K
VDD3.3V
o 4|
Source vDD3.3v
N o
SD_PWR [ — 1 Si2301ADS SD_VDD33
_ Gate (P-FET) ° LED11 1
R50 33 Q3 SPIMS S8 SPIMS_S 5 VDD3.3V
i L1 ~~v~v~_FB — 1 N 2 SPIMS_SI 3
1 Drain — ANY SPIMS_SO 4
© J6 R51 220 SPIMS GLK 5 CC45
GREEN_LED - e
9 GND 11 C/C,1uF
B cca1 | cca2 | ccas 3 Y=g T L CON6 L B
- = = Rsv -8 SD_SF2 - -
7 X
DO SD_SF[1..2]
CIC,0.1uF |C/C,1uF [C/C,0.1uf 6 S
USS s . — SPIMS CLK ——— > SD_SF[1..2]
CLK [ 1
VDD
3 R52 22
VsS = SPIMS_SO cca4
oI SPIVS 55
cs SD_SFT
Rsv |2 — TED
[a} 12 — ™
<] GND sD_CD -
2 co# |13 —
< SDIMMC SOCKET
= /77 =
VDD3.3V
L12 FB SD_CD — ol e J— T .
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/I USB&UART ///

UART. TXD[0.1] UART_TXDI0..1]
UART_RXD[0..1] -
° UART CTS0..1] b
UART_RTSI0..1]
USB_DM
USB_DP UvpD33
CC46 _CIC,1uF CON3
It GND 5 (o
I 1o 9 [0 |
ccar ccas
== == RS232 RTSO 10
CC49 CIC,1uF U9 CIC,0.1uF C/C1uF RS232_RXDO 3 _OO
i How vee |18 RS2 TXO0 5 1-©
Soede AL 2|
| CC50 C/C,1uF, 3| T RS232 TXDO & —oo 10
VDD3.3V T ru i =00 [ RS232 RXDO = T aly
[ 1 516 R1 OUT |12 RXDO —
GREEN_LED LED12 R54 1K 6 - . UART_TXDO DB9_FEMALE //
UART_RXDO 5 1 RSZ32_RTS0 V- T1_IN e ——aprRTso—
RSB3ZCTS0 5 T2.0uT 12N Hl—prrorso—
RSZ2CTS0 4] o UART CTSO
GREEN_LED LED13  R55 1K R2_IN Rz OUT FeMale
UART_TXDO 5 \K 1 SP3232ECN
VDD3.3V
e}
USB5.0V
R56
|:| CON4 VDD3.3V
1.5K
RS7 27 VBUS
USB_DM — 5
D- VDD3.3V UART_RXD 1
USB_DP — a T UART.TXDT |2
— D+ 6 —UARTRTST |3
Shield —TUARTCIST 4
RS8 27 alp o 7 ccst — :
ccs2 ccs3 ield 78
1 | Shield 6
5 e 79 CICAuF
CIC15pF | CICA5pF GND__ Shield CONG
USB MINI-B RECEP. = =
/77
USB5.0V
(GPA15) R50
10K
R60
usB_DET [>—USB.DET , — USBS.0V
ccs4 10K R61 A
ccs5 CT15
C/C,15pF 20K
C/C,0.1uF TIC,10uF/ 10V
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