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B 2 A8IEIE FL b R LI IE Sk E band-gap ) P E %
W T Ak A BN 5] R R S B
L SV ER e
B FHEEELLEE, HEL6RN S H R
B HNECRV (LK S5 HE)
&  TELISP (fE R G 4ifE). ICP (£ LR AE) 1 IAP (TE N H 9w AE) M 7

¢ BOD (RJEAi)
B ANAGRFESES . 4.4VI3.TVI2.7VI2.2V
B AR TS AL

&  96fuME—ID

¢ LVR (fRHEEN)
B EMIREE: 2.0V

& EiTE: -40C~105C
& A[EME: EFT >+ 4KV, ESD HBMA[1A4KV

L R
B A (ROHS)
B 485|JILQFP (7x7), 335] IQFN (5x5) , 335 JAIQFN (4x4), 205| ITSSOP
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3 #HER

L] R

ACMP Analog Comparator Controller

ADC Analog-to-Digital Converter

AHB Advanced High-Performance Bus

APB Advanced Peripheral Bus

BOD Brown-out Detection

DAP Debug Access Port

FIFO First In, First Out

FMC Flash Memory Controller

GPIO General-Purpose Input/Output

HCLK The Clock of Advanced High-Performance Bus
HIRC 22.1184 MHz Internal High Speed RC Oscillator
HXT 4~24 MHz External High Speed Crystal Oscillator
ICP In Circuit Programming

ISP In System Programming

ISR Interrupt Service Routine

LDO Low Dropout Regulator

LIRC 10 kHz internal low speed RC oscillator (LIRC)
LXT 32.768 kHz External Low Speed Crystal Oscillator
NVIC Nested Vectored Interrupt Controller

PCLK The Clock of Advanced Peripheral Bus

PLL Phase-Locked Loop

PWM Pulse Width Modulation

SPI Serial Peripheral Interface

SPS Samples per Second

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unigue Customer ID

WDT Watchdog Timer

WWDT Window Watchdog Timer

% 31455 %
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I
4 HWEERIIREEMEX

4.1 NuMicro® Mini58 &= fr & H N

ARM - Based

32-bit Microcontroller Ml ni S'X X X

CPU Core
Corte®-MO

Temperature

E: -40°C ~ +105°C
Flash ROM

58 :32 KB Flash ROM

Reserved

Package Type

L: LQFP 48 7x7mm
Z: QFN 33 5x5mm
T: QFN 33 4x4mm
F: TSSOP 20

& 4.1-1 NuMicro® Mini58 Z %17 i fir & H
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4.2 NuMicro® Mini58 &=k Bt 5

ISP Connectivity ISP IRC
Part Number | APROM | RAM | Data Flash [Loader| /O Timer Comp.|PWM| ADC ICP 22.1184| Package
ROM UART|SPI| I’C MHz
MINISSLDE | 32KB |4 kB |configurable] 2.5 kB |up to 30 Zﬁtz' 2 1|2 2 6 Sﬁto' v v LQFP48
MINIS8ZDE | 32KB |4 KB |Configurable| 2.5 KB |up to 29 2’;)3“2' 2 12| 2 6 8’;?' v v | OFN33(5x5)
MINISSTDE | 32KB |4 KB |Configurable| 2.5 KB |up to 29 2’;3“2' 2 1|2 2 6 8’&?' v v | oFN33(axa)
MINISSFDE | 32kB |4 KB |configurable| 2.5 KB |up to 17 anz' 2 1] 2| - 6 4)E)1it0- v | v | Tssop2

% 4.2-1 NuMicro® Mini58 Z41|7= fh ik #35 7e
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4.3 EHECE

4.3.1 LQFP 48-pin

< O © I~ ~N © o
9FFes9Fregss
100000000000

P0.1 [37 241 P24
P0.0 (|38 231 P23
NC [|39 2] P22
NC []40 211 NC
P53 [|41 20 ] P5.2
Voo [ 42 . 191 P55
AVep 43 LQFP 48-Pin 18] LDO _CAP
P1.0 |44 17 Vss
P12 []45 161 P5.0
P13 46 151 P5.1
P14 []47 141 P36
ne @) 131 NC
- & ™ % 1 © ~ 0o o 2 = ¥
Juouuuouuuun
QWEO g% -~ o <1 OO
figrzedegyg 2
o
c

K 4.3-1 NuMicro® Mini58 %1 LQFP 48-pin & &
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251 P2.5/UART1_TXD/PWMO0_CH3

331 P0.6/SPI0_MISO/PWMO_CH1

321 P0.7/SPI0O_CLK/PWMO0_CHO

311

301 P4.7/ICE_DAT/UART1_TXD

291 P4.6/ICE_CLK/UART1_RXD

28]

341 P0.5/SPI0_MOSI/ PWM0_CH4

NC
NC
NC
NC

271

351 P0.4/SPI0_SS/PWMO0_CH5
261 P2.6/PWMO0_CH4/ACMP1_O

361

UARTO_RXD / UARTO_nRTS / SPI0_SS /P0.1 [ 37 241 P2.4/UART1_RXD/PWMO_CH2
UARTO_TXD / UARTO_nCTS /P0.0 |38 23] P2.3/PWMO_CH1/12C1_SDA
NC 39 221 P2.2/PWMO_CHO/12C1_SCL
NC []40 21 NC
ADC_CHO/P5.3 [ 41 201 P5.2/INT1
Vpp |42 - 191 P55
AV |43 LQFP 48-Pin 181 LDO_CAP
ACMPO_P1/ADC_CH1/P1.0 |44 177 Vs
PWMO_CHO / ACMPO_P2 / UARTO_RXD / ADC_CH2/P1.2 [ 45 161 P5.0/XT1_IN/I2C1_SDA/UARTO_TXD
PWMO_CH1 / ACMPO_P3 / UARTO_TXD / ADC_CH3/P1.3 [ 46 151 P5.1/XT1_OUT/12C1_SCL/UARTO_RXD
PWMO_CH4 / ACMPO_N / UART1_RXD / ADC_CH4 /P1.4 [ 47 14— P3.6/ TM1_EXT / CLKO / ACMP0_O
ne @ 1B NC

NC 1

s

P54 6

7

ACMP1_P1/STADC/TMO_EXT/INTO/P3.2 |8

ACMPO_P0/ UART1_TXD/ADC_CH5/P15 []|2

NC 1
NC 12

nRESET []3
AVss

ADC_CH6/ACMP1_N/P3.0 [|4

ACMP1_P3/12C0_SCL/TM1_CNT_OUT/P35 [ 10

ACMP1_P2/12C0_SDA/TMO_CNT_OUT/P3.4 [|9

ADC_CH7/ACMP1_P0/P3.1

4.3-2 NuMicro® Mini58 %1 LQFP 48-pin £ I AE 4 &
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4.3.2 QFN 33-pin

. < 0 O NN © © W
Top Transparent View S o S S & ¥ q d
NENREREHEE
P0O.1 [25] [16] P2.4
P0.0 [26] (15| P2.3
P5.3 [27] (14| P2.2
Vpop [28] QFN 33-Pi [13] P5.2
-FIn
P1.0 [29] (2] Vss
P1.2 [30] (11] P5.0
P1.3 [31] [10] P5.1
33VSS
P1.4 [32] [9] P36
OF N AR HEHF
O - O < — N < 10
— W on o n v oo o,
o & [ I o IR o EY o I o RN 0 I
&

4.3-3 NuMicro® Mini58 %41 QFN 33-pin %[ /5]
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P2.5/UART1_TXD/PWMO0_CH3

P0.6 / SPI0_MISO / PWMO_CH1

P0.7 / SPI0_CLK / PWMO0_CHO

P4.7 / ICE_DAT / UART1_TXD

P4.6 / ICE_CLK / UART1_RXD

P2.6 / PWMO_CH4 / ACMP1_O

P0.5/SPI0_MOSI / PWMO0_CH4

Top Transparent View

P0.4/ SPI0_SS / PWMO_CH5

[24]
(23]
[22]
[21]
[20]

PWMO_CHO / ACMPQ_P2 / UARTO_RXD / ADC_CH2 / P1.2
PWMO_CH1/ ACMPO_P3 / UARTO_TXD / ADC_CH3 / P1.3
PWMO_CH4 / ACMPO_N / UART1_RXD / ADC_CH4 / P1.4

P5.0/XT1_IN/12C1_SDA/ UARTO_TXD
P5.1/XT1_OUT/12C1_SCL / UARTO_RXD
P3.6/ TM1_EXT / CLKO / ACMP0_O

UARTO_RXD / UARTO_nRTS / SPI0_SS / P0.1 [16] P2.4/UART1_RXD/PWMO0_CH2
UARTO_TXD / UARTO_nCTS / P0.0 [15] P2.3/PWMO_CH1/12C1_SDA
ADC_CHO/P5.3 [14] P2.2/PWMO0_CHO/I12C1_SCL
Vi A [3] P5.2/INT1
oo QFN 33-Pin
ACMPO_P1/ADC_CH1/P1.0 2] Vs

[l

[10]

9]

FMEEEEEELEE

N
(7]
i
[4]
5]
6]
7]
Ea

P5.4

nRESET
ADC_CH7/ACMP1_P0/P3.1

ADC_CH6 /ACMP1_N/P3.0

ACMP1_P1/STADC / TMO_EXT /INTO/P3.2

ACMP1_P2/12C0_SDA/TMO_CNT_OUT / P3.4

ACMP1_P3/12C0_SCL/TM1_CNT_OUT/P3.5

ACMPO_P0/UART1_TXD/ADC_CH5/P1.5

K 4.3-4 NuMicro® Mini58 %1 QFN 33-pin £ Ih A8 K]
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4.3.3 TSSOP 20-pin

P1.2 Vop

N
o

P1.3 PO0.4

—_
©

P1.4

—

P0O.5

P15 P0.6

—

nRESET PO.7

—

d 8 E e E e

P3.2 P4.7

P3.4 P4.6

uld-0¢ dOSS1

P3.5 P2.5

—_
w

P5.1 P2.4

N

gl fel fol N ol b ] B M

o

P5.0 Vss

4.3-5 NuMicro® Mini58 % %1 TSSOP 20-pin %[

PWM0_CHO/ UARTO_RXD/ADC_CH2/P12 [T] @ [20] Voo
PWMO_CH1 / UARTO_TXD / ADC_CH3/P1.3 [Z] [19] PO0.4/SPI0_SS/PWMO_CH5
PWMO_CH4 / UART1_RXD /ADC_CH4 /P14 [3] 4 78] P0.5/SPI0_MOSI/PWMO_CH4
UART1_TXD /ADC_CH5 /P15 [Z] 8 [77] P0.6/SPI0_MISO / PWMO_CH1
nRESET [5] O [76] P0.7/SPI0_CLK / PWMO_CHO
STADC / TMO_EXT /INTO/P3.2 [&] 3 [15] P4.7/ICE_DAT/UART1_TXD
12C0_SDA/TMO_CNT_OUT /P34 [T % [14] P4.6/ICE_CLK/UART1_RXD
12C0_SCL /TM1_CNT_OUT /P35 [&] 5 [13] P2.5/UART1_TXD/PWMO_CH3
UARTO_RXD /12C1_SCL / XT1_OUT/P5.1 [g] [12] P2.4/UART1_RXD/PWM0_CH2
UARTO_TXD /12C1_SDA / XT1_IN/P5.0 [To] (11 Vss

4.3-6 NuMicro® Mini58 £ %1 TSSOP 20-pin £ Thhg & &
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4.4 EH#RE
EHS
LQFP QFN | TSSOP CLC O e e
48-pin 33-pin 20-pin
1 - INC e B i
P15 /O |3 FH St N M
ADC_CH5 Al |ADCHERSNE
2 1 4
UART1_TXD 0 UART1 $i 4 8
ACMPO_PO Al LU Eb A 2 IE S N
RN E A T AL . RGBT, N
5] B R B~ 7684 clock  (clock NN #RCHR Y #+22.1184
3 2 5  |nRESET 'S \MHz) , was 2. nRESETE A — /Wi Al F
REHERE— AN B A B M nT LSS B
P3.0 (O bii R 2 P NE i ked il
4 3 - |ADC_CH®6 Al (ADC HE#LIGR A
ACMP1_N Al (BB S S
5 -~ |Avss AP |
6 4 ~  |P5.4 /O |3 FHHr i A\ fA I
P3.1 oI bR &2 PNE i k=q 1
7 5 - |ADC_CH7 Al |ADC BN E
ACMP1_PO Al [EEP RS N PN
P3.2 oI bii VR 2 PN kel
INTO [ A1 o W O N\
8 6 6 |STADC [ ADC S R N E T
TMRO_EXT /O |Timer O4ME4E / S AL A S N E I 1 RS H A R
ACMP1_P1 Al B8R IESINE I (TSSOP203H 35 AN 0 H5)
P3.4 VO | I A\ i B
. ] ; (MROCNTO | o |Timer 0 41 o 1 SCE i\ 5010 / RS tts i1
12C0O_SDA O |I*CO Bk N\t
ACMP1_P2 Al |, LA T N
P3.5 11O |38 FHET e N\ i T
UPRLCNT-O 0 o |Timer 1 Sk Wi S0 N/ 0
10 8 8
12C0_SCL /O |IPCO IR N\ /i H A B
ACMP1_P3 Al LU Eb A 88 TE S N I
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EHS
LQFP QFN | TSSOP BRER | ERRL ik
48-pin 33-pin 20-pin
11 - INC - R
12 - INC - iR
13 - NC - |k
P3.6 VO[3 & A N e B
ACMPO_O (o] FEEAU Ll A 2 i 5
14 9
CLKO O [y Atk i
TMR1_EXT /O [Timer 1 #MERIEHR 1 S AL Ml i N8 B / B2 i 0 A A
P5.1 11O il FH - N i T
XT1_OUT ¢} HM B A~24MHz SR 6 L I
15 10 9
I2C1_SCL 11O |IPCL I A
UARTO_RXD I UARTO i 05 N\ & T
P5.0 11O il FH - N i T
XT1_IN I HM B A~24MHZ R 5 N I
16 11 10
I2C1_SDA 110 [1PCL Ho¥fmim N\ /A th A
UARTO_TXD o UARTO £ 4 Hh 8
12
17 11 Vss P B
33
18 - |LDO_cAP P |LDO %t
BN E S TN TRk
19 - |P55 110 )
TEQFN-333f%erdt, R L Z5fd e b B pH
P5.2 VoI Bl R & TPANE ik =4
20 13
INT1 I L TN E PN =g e
21 - INC - |
P2.2 11O [ AHECT H A R
22 14 - |PWMO_CHO 0 PWMO % H &
I2C1_SCL 11O |1PCL b N\ /At A
P2.3 11O | A ER
23 15 - |PWMO_CH1 O |PWML %t &
I2C1_SDA IO |IPC1 BdRs N A
P2.4 11O |iEFET s A ER
24 16 12
UART1_RXD I UART 1H8 Ha Wi N
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EHS
LQFP QFN | TSSOP LS O e ik
48-pin 33-pin 20-pin
PWMO_CH2 O |PWM2 %
P2.5 11O [FERETH A E R
25 17 13 |UART1_TXD 0 UART L5545 % H 5 0
PWMO_CH3 0 PWM3 4 H &
P2.6 /O | I E 7t A L R
26 18 - |PWMO_CH4 O [PWM4 %t & i
ACMP1_O (o] AEEAUN L A5 i i B
27 — [NC - o
28 - [NC Te
P4.6 110 RS AER
29 19 14  |ICE_CLK I ER AT YRS I B
UART1_RXD I UARTL #E N &
P47 110 [EAECTR ARE
30 20 15  [ICE_DAT VO |HATIRR AR B
UART1_TXD 0 UART %4 8
31 - [NC - o
P0.7 110 BRI ARE
32 21 16  [SPIO_CLK /O |SPI I
PWMO_CHO 0 PWMO i i
P0.6 11O | P S A R
33 22 17 [SPIO_MISO 110 |SPI MISO(EHLH NI HL S ) &
PWMO0_CH1 0 PWML % & i
P0.5 11O [ A% A R
34 23 18  [SPIO_MOSI O [SPI MOSI(FHLARTH/ MBLHN)E R
PWMO0_CH4 0 PWM4 % H &
P0.4 110 BRI ARER
35 24 19 [sSPI0_SS /O |SPI MHLiEEE
PWMO0_CHS5 0 PWMS5 i 51
36 — INC - o
PO.1 110 BT ARER
37 25
UARTO_nRTS 0 UARTO RTS & i
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EHS
LoFP | oFn | Tssop | EMERR | ERRA ik
48-pin 33-pin 20-pin

UARTO_RXD [ UARTO Hii H i N &
SPIO_SS /O |SPI MHLEFE
P0.0 11O [FERETH A E R

38 26 - |UARTO_nCTS [ UARTO CTS &}l
UARO_TXD O |UARTO Hud i e i

39 - [NC - | K

40 - INC - o
P5.3 110 [EAECTER ARE

41 27
ADC_CHO Al |ADC HHs N E

42 A P Ko AR

28 20

43 AVpp P TELADL FEL
P1.0 110 [EAECTR ARE

44 29 - |ADC_CH1 Al [ADC HE#LIGR N
ACMPO_P1 Al [EEP RS AN PN
P1.2 11O | P S A R
ADC_CH2 Al |ADC BN E K

45 30 1 UARTO_RXD [ UARTO 4 S5 N
ACMPO_P2 Al PR LA 28 IES N I (TSSOP204 AN S H#5)
PWMO_CHO 0 PWMO i i
P1.3 110 BRI AR
ADC_CH3 Al |ADC BHSINE

46 31 2 UARTO_TXD (o] UARTO £ 4 &
ACMPO_P3 Al B AR ESINE I (TSSOP204H 25 AN 30 H5)
PWMO_CH1 O |PwMmi MK
P14 110 BRI ARER
ADC_CH4 /O |ADC s N

47 32 3 |UARTL_RXD [ UARTL it Heiciin N
ACMPO_N Al B B U N I (TSSOP20%t 3 AN 3 HE)
PWMO_CH4 (o] PWM4 % H 5 Rl

48 - NC - |[JoiEEE
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% 4.4-1 NuMicro® Mini58 2 %1 Jiifiik
[1] VO KAIHEIA. 1 N, O: Hirth, VO: XA, D: JFi, P: BRI, ST: MR &, A Bl
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MINIS8DE

5 JHEH

5.1 NuMicro® Mini58 FHEHE

Memory

APROM 32 KB
LDROM 2.5KB

Data Flash

e with APROM

ha
S

RAM 4 KB
| J

LDO 2.5~5.5V
LVR, BOD

32-bit Timer X 2

Watchdog Timers

PWM 6 Channels

o

Analog Interface

10-bit ADC

rators
J

Clock Control Connectivity / GPIO Connectivity

( Y

HS Osc. HS Ext. Crystal UART X 2

22.1184 MHz Osc. 4~24 MHz General Purpose 1/0

f y SPIX 1

LS Osc LS Ext.

10 kHz. Crystal Osc. External Interrupt -

32.768 kHz PC X2
“ ) \ y
PLL

& 5.1-1 NuMicro® Mini58 %1 J5 #E [

=
Z
&
@)
m
o
&
o
N
&
o
4_[.H
=
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6 IThREHEIR

6.1 ARM® Cortex®-M0 %

6.1.1 MR
Cortex®-MO AbFRE$fE— AN AT E, AA 2 HFKLNB2MIRISCLHA . B —1 AMBA AHB-Lite $1
FAENVICHA:, [FNA AT R R . %A PR T LAAAT Thumb 454, I 5 H hCortex®-M %74

AEPRERHA o AZACPE AR SR ARE ——Thread i s Handlerfii 5. 5 # I R4t AHandlerféi st , FH
& [m H fefEHandleri s T 34T RGEE A K H R B ST AThread . & 6.1-1 oAb BEAR K1 2h

Refa il 2%
Cortex-M0O components
Cortex-MO processor Debug
Interrupts Nested .
> Vectored Cortex-MO Bre:ﬁzomt
» Interrupt €| Processor |« P Watchooint
Controller core P
unit
(NVIC)
vV VY A A N
Wakeup v v
Interrupt Debu
Controller »| Busmatrix | p| Debugger | | ol Access Igort
(WIC) Y interface (DAP)
A
v \ 4
AHB-Lite interface Serial Wire or
JTAG debug port
Kl 6.1-1 DyRe it HE R
6.1.2 4%

L I G g S EE
B ARMV6-M Thumb® 544
Thumb-2 A&
ARMV6-M FE75 2440 2 45 58 I 2%
—NB2 R ik A%
RGO SRR/ i B 7 i)
YRR T 2 B ) w7 A 22
INFAFAE 2 A B A 2 A vk e A T 20k, SRS UG, AN S B RL H b b 2
C R F R b il 1 5 AR A A =

ARMV6E-M [ C R R 5 3k i) 422 11 (C-ABI) 5 i i 24 2 A0 140 P 78 vh W AL B b 4 4l C

B EAWRHE SN RIIFE S R, # FIWFESS < B H TR AR DI AE 2 R A 20
¢ NVIC
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W 32HNER, AT A% e

B LT W (NMI)

W [E]HSRE TR fid A

B RIS HIRRWIC) SRR IR S AR

*  REH
R

L IRk -3
B TR ST AR T ECR A a7 A7 2% (PCSR)
B PRI R AR
L I SEC AN
B AR RS D ARl AR R AL TR SR B B — 1932/, AMBA-3 AHB-Lite & 4i#% [
B SCREDAP GRS Ao D F— 324067 AL
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6.2 RGEH
6.2.1 HER

REEIAE LU LA

RGN

R HIR S AL

RGN AF W

HTFF=ID. SR EAL B 3l S AL 2 RS i Hl i KRR E 74
RYGER A8 (SysTick)

B B S (NVIC)

ARG w78

® ¢ 6 O 0 00

6.2.2 ZHEEr
RGESEALT UL R A TR o XS Ar SR bR ] DUB B SYS_RSTSTS %5 47 i oK 4
SEATIR . B E AR LB SNSRI G AL SR AL o A I 5@ i 4 ) 25 A7 A ok R AT
o FEMFEALIR
¢ LHEL (POR)
¢ nRESETH| KA E L7 (hnRESET)
o B ME RS E AN E DB TS AL (WDT/WWDT K f7)
¢ KHEELI(LVR)
¢ RJERNEAL(BOD)
¢ CPUBUERLL
o HMFEALIR
¢ 'H1F|CHIPRSTAL(SYS_IPRSTO[0])£: & A7 BN A

¢ 5 17| SYSRESETREQ(SCS_AIRCRI[2]) £ filt /& MCU & {7 H J&i , {H A 5 i APROM #il
LDROM ] J& 3% i

¢ NHE1F|CPURST(SYS_IPRSTO[1])A4 £ fili & Cortex®-M0 CPUE £
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| litch Fil
nRESET [] |H clieh Fier
~50k ohm
@5v
Power-on
Voo Reset

Low Voltage L Reset Pulse Width
AVop Reset _} 3.2ms

BODRSTEN(SYS_BODCTL([3])
Brown-out
Reset |
WDT/WWDT Reset Pulse Width N System Reset
Reset 64 WDT clocks J
CPU Lockup Reset Pulse Width
Reset 2 system clocks
CHIP Reset
CHIPRST(SYS_IPRSTOI[O0])
MCU Reset — \ Software Reset | Reset Pulse Width
SYSRSTREQ(SCS_AIRCRJ[2]) —1 J 2 system clocks
CPU Reset

CPURST(SYS_IPRSTO[1])

6.2-1 R ENIR

NuMicro® R 51 8 AL AT ONE AR, 8%, CPUR AL T H rCortex®-MOM £ Hifth & A7 2 5 4
Cortex®-MOW % KB 4hb . Forb, R AL Z R A0 2250, LTI L2 L£6.2-5.

g POR NRESET wDT LVR BOD Lockup CHIP MCU cPU

¥
SYS_RSTSTS 0x001 Bitl1=1 Bit2=1 | 0x001 Bit4=1 | Bit8=1 | Bit0=1 Bit5=1 | Bit7=1
CHIPRST 0x0 - - - - B . i .
(SYS_IPRSTO[0])
BODEN Reload Reload Reload Reload - Reload Reload Reload -

from from from from from from from
(SYsS_BODCTL[0]) CONFIGO | CONFIGO | CONFIGO | CONFIGO CONFIGO | CONFIGO | CONFIGO
BODVL
(SYS_BODCTL[2:1])
BODRSTEN
(SYS_BODCTL[3])
XTLEN 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
(CLK_PWRCTL[1:0])
WDTCKEN ox1 - ox1 - - - ox1 - -
(CLK_APBCLKO[0])
HCLKSEL 0x8 0x8 0x8 0x8 0x8 0x8 0x8 0x8 -
(CLK_CLKSELO[2:0])
WDTSEL 0x3 0x3 - - - - - - -
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(CLK_CLKSEL1[1:0])

XLTSTB 0x0 - - - - - - - -
(CLK_STATUS[0])

PLLSTB 0x0 - - - - - - - -
(CLK_STATUSI[2])

LIRCSTB 0x0
(CLK_STATUSI3])

HIRCSTB 0x0 - - - - - - - -
(CLK_STATUS[4])

CLKSFAIL 0x0 0x0 - - - - - - -
(CLK_STATUS[7])

WDT_CTL 0x0700 0x0700 0x0700 0x0700 0x0700 - 0x0700 - -
WDT_ALTCTL 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_RLDCNT 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_CTL 0x3F0800 0x3F0800 0x3F0800 | Ox3F0800 | Ox3F0800 | - 0x3F0800 - -
WWDT_STATUS 0x0000 0x0000 0x0000 0x0000 0x0000 - 0x0000 - -
WWDT_CNT Ox3F Ox3F Ox3F Ox3F O0x3F - Ox3F - -
BS Reload Reload Reload Reload Reload - Reload - -
from from from from from from
(FMC_ISPCTL[1]) CONFIGO | CONFIGO | CONFIGO | CONFIGO | CONFIGO CONFIGO
ISPEN

(FMC_ISPCTL[16])

FMC_DFBA Reload Reload Reload Reload Reload - Reload - -
from from from from from from
CONFIG1 CONFIG1 CONFIG1 CONFIG1 CONFIG1 CONFIG1
CBS Reload Reload Reload Reload Reload - Reload - -
(FMC_ISPSTS[2:1)) from from from from from from
- CONFIGO CONFIGO CONFIGO | CONFIGO | CONFIGO CONFIGO
VECMAP Reload Reload Reload Reload Reload - Reload - -
(FMC_ISPSTS[20:9]) base on base on base on base on base on base on
- CONFIGO CONFIGO CONFIGO | CONFIGO | CONFIGO CONFIGO
Other Peripheral Reset Value -
Registers
FMC Registers Reset Value

Note: ‘- means that the value of register keeps original setting.

* 6.2-1 A ZALME

6.2.2.1 nRESET &7/

NRESET & {7 i 48 R {KnRESET 5| I~ £ (9 7. nRESETE A& — M8 AL, ol IEARI a T R4 HE
fifo MNRESET 5| I EMK T0.2VoplBid 36us(GH £ [8]), ¥ A . nRESETHE MK 2 RFFC A IR AR
AHEFINRESET 5| il A _EFHEBE0.7Vep I KB 36us (W £Hi 1al) . 24 E— MR ALJEZENRESET R ALK, 1%
24PINRF(SYS_RSTSTS[1))&# B 1.
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NRESET 3 /—
0.7 Vop i ' seus |
i | us
0.2 Vop | - -
‘ : )7 ‘
1 ! (€4 |
36 us

nRESET Reset ‘ ‘ 1 I

))
C(
6.2-2 EnNRESETE AL T .
nRESET /—%
07V, | : 3
PP | | 36us |
0.2 Voo g - -
h yyi i
| | ( |

36 us
nRESET

Reset 1 |
L() )
(

6.2-2 NRESETE i &

6.2.2.2 _LH#HE/(; (POR)

BRSBTS R G R AUE T NG RF LA, DB LR AT AT I E M. APl B,
PORBEERZAGI ETF e, 24 ik B AL AR LR, B A MBS — AR A S REM RS, -
AN, FF/7#4PORF(SYS_RSTSTS[0))&# 1A RRA —A LB F:. [[%F 74
PORF(SYS_RSTSTS[0]) 5 1 7] LATK R iZAL. 4nf&l 6.2-3 f& B 1T .

Vop

Power On
Reset

6.2-3 FHE N (POR)IE
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6.2.2.3 HHE(LVR)
ARG LAEMMC R E A B AV L, AV I RS T Vv HAZAR SRR IS W £ K (164 RGeS 2

JAYAHCLK)), &S E A RBEMKSRFRS A R ADIRS B EIAVo K H K AV e HAZIR S FREE
BRI K. Y E—ANEAIE R EAR, FFMRPINRF (SYS_RSTSTS[ANKS#EL. K 6.2-4 ZKH

=X DALY FALID
AVpp '
I
v I
LVR — — — — _———— ——— ——— — — - T -7
I I I I I
I | I I I
| | | I I
I I I I |
| | | | I I
[N l T, | | |
(< de-glitch time) (= de-glitch time)) | |
| ! !
Low Voltage Reset :
I Ts |
( = de-glitch time)

6.2-4 L E AL (LVR)

6.2.2.4 X /EFIE (7 (BOD £Z17)

B R A E 2 BODEN(SYS_BODCTL[O)T I R B AT M D RE f5 , R GrigiTid 2 BODEL & — H A
MAVepHLE o AV FLEAR T 7 i Veoo[ 1 2777 25 SYS_BODCTL[0]) X BODVL (SYS_BODCTL[2:1])#kE]H.
FRELE I W R [E] (204~ RGN B (HCLK) B HI L 1A P SR OE S 4R (LIRC) A (] R B KAH), S =
7. BODENHG & RFFE H RADIRE BB AV I LR E T I Veop it HAZIR A FESE L £ 7] . BODEN-
BODVLHFIBODRSTEN =27 47 2% [ ER VA 73 1) B A7 it 42 1 2% B 1K) FH - TiC B 27 /7 28 CBOVEXT (CONFIGO[23]),
CBOV (CONFIG0[22:21]) il CBORST (CONFIGO[20])ik 5 . tnE K 6.2-5 ZBODE AL K .
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AVpp

VBODH_ - = i
Hysteresis
VBODL - - =

BODOUT r—»
Ts
(= de-glitch time) |

BODRSTEN

Brown-out
Reset

K] 6.2-5 K HL AL (BOD) & A i

6.2.2.5 &/ IHENHE

FERES D TN, R SEVERARF HEN . b8 A LR SRR B 3K =2 — AN WSt e R g v] &2
VER 5. & THE RS S8 (WDT) B2 FIRASI R G2 75 1R H TAF . 450 3 WL 5 B KA R & SR T4
SES et o BT IER SR s, P AT DM RE R GE R AL LME RO R IEH ,  FFAE R AL G X Z A i) 525
PR MBI AR 2

BAF AT OB #7472 WDTRF (SYS_RSTSTS[2]) K MW A7 2 15 th 14 I adi bk, e R AL Ja #Hxt #
F LI R AT B3R AF

6.2.2.6 CPU #i/t & fr

TECPUZE A1 i 4k #E (hardfault handler)B B = AE Al A4 i % (hard fault) 2 5, CPUZiE ABIAIRAS AR W%
AP IEAL T EATRE MR . FTUBRIATIEEN R )G, AN E 1 RGURES R TR 2 30E 48t
ECPU. fAfFERENE, MWEA AT T, CPUBUEE A KG 24 21,

6.2.2.7 CPU &1, /4 (CHIP) &/ fll ZZ(SYSTEM) &1/

CPUKE i 51X Cortex®-MOW I E iz, )5 HLIHAR AN B IPIRASFECPUR L 2 G 45 A28 . F P T LIl 4 B 25
7 2%CPURST (SYS_IPRSTO[1])iz N 1Kfl A CPUE N5 5 .

SR (CHIPYEAL T LB —5. CPUNZMFTA NI SR AL, T7#BS(FMC_ISPCTL[1])4 H ahZE & H
B B E A . AT LLE R % B A7 #$CHIPRST (SYS_IPRSTO[O) A2 A1kl & CHIPE Aif5 5 .

Oct. 12, 2015 Page 37 of 424 Rev.1.01



NUVOTON MINI58DE
=

B HLMCU)EA 58 7 (CHIP)E AL L. I AR s 5 7 HL(MCU) B AL 77 47 28 BS(FMC_ISPCTL[1]) A
SHNBEEA T ECE B E, SRR AT % E 1 WAPROMEL & MLDROM S 3. P AT Ll it 15 & 2
17 #4SYSRESETREQ (SCS_AIRCR[2])f7 A1k fih /& B HL(IMCUY B A {5 5 .

6.2.3 HREERAIRER
M HLAL T2 AR Rl AR 2 R R DA 2 R e FE YRR MR A B L. 3R 6.2-2 B TR [E B YR AR = R ]

Ol
FLYRAR IEFEER RS PR
=54 CPUALT-I#0& IR S CPUAL FRIRIPIRZS CPUAL TRAR IR
FRLXT . LIRCH!
SRAM 1R &, FTA K
1k
N ARG EMERZ GO | CPUSITWEIHr 4 CPU/ G Bl AR AR =X Fr
B2 b T IE HAR 35 PATWFIHE 4
e YR N/A Fr A b WDT, I2C, &I} 8%
(Timer), UART, BOD #
GPIO
w] FH BB B FT A st B T CPURTEI AN AT | AR SR (LXT) AN
IS4 P BRI IR 2% (LIRC)
e f5 N/A CPUK & 3| IE H A5 5% CPUK & 3| 1E H A5 5

F 6.2-2 YRR TEME

System reset released

Normal Mode
CPU Clock ON

HXT, HIRC, LXT, LIRC, HCLK, PCLK ON

Flash ON

CPU executes WFI Interrupts occur
1. SLEEPDEEP (SCS_SCR[2]) = 1
2. PDEN (CLK_PWRCTL[7]) = 1 and

PDWKIF (CLK_PWRCTL[8]) = 1

3. CPU executes WFI

Wake-up events
occur

Idle Mode
CPU Clock OFF
HXT, HIRC, LXT, LIRC, HCLK, PCLK ON
Flash Halt

Power-down Mode
CPU Clock OFF

HXT, HIRC, HCLK, PCLK OFF

LXT, LIRC ON

Flash Halt

6.2-6 FFAETOIR AL
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EFER ZE PR PR
HXT (4~20 MHz XTL) ON ON Halt
HIRC (12/16 MHz OSC) ON ON Halt
LXT (32768 Hz XTL) ON ON ON/OFF*
LIRC (10 kHz OSC) ON ON ON/OFF?
PLL ON ON Halt
LDO ON ON ON
CPU ON Halt Halt
HCLK/PCLK ON ON Halt
SRAM retention ON ON ON
FLASH ON ON Halt
GPIO ON ON Halt
TIMER ON ON ON/OFF®
PWM ON ON Halt
WDT ON ON ON/OFF*
WWDT ON ON Halt
UART ON ON Halt
I°C ON ON Halt
SPI ON ON Halt
ADC ON ON Halt
ACMP ON ON Halt

* 6.2-3 AR HLJEEL T I B g
1. LXT (32768 Hz XTL) ON 5% OFF HU ¥ T3 fFi4% B fig T i
2. LIRC (10 kHz OSC) ON or OFF HUR T B s ik,
3. WRTIMERKIIS 52 LIRC/LXTHF 4 LIRC/LXT ON.
4. WIERWDT IR £ 2 LIRCHR A LIRC ON.

BT R
WDT, I2C, Timer, UART, BOD % GPIO
P RE N A UG R 6.2-477 I e R AT DA 0 Py B IE WA, 3R 6.2-438 81 Y 1 4% A B FHCGE N ft LA

A
R YR MREE & REFWF N BRI R4
BOD Brown-Out Detector 1l |45 1 /& SYS_BODCTL[BODIF]fi &
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GPIO GPIOH BEE 1 EBRPX_INTSRCIN] ff5
TIMER TimerH Ik BAEE 195K TWKF (TIMERX_INTSTS[1]) 1 TIF (TIMERX_INTSTS[O])f 5
WDT WDTH WS 1 EBRWKE (WDT_CTL[E) A5 (B 1R4747)
UART nCTS M WA 15k CTSWKIF (UARTX_INTSTS[16])i J&
2 .
e 12C_SDA 2, I;C—CLKH@?% BAEE 1EBRWKIF (12C_STATUS1[O)f )&

# 6.2-4 FHMRFRUHEN 5 s U 25
*fE 13 E PDEN (CLK_PWRCTL[7]) 7 FHATWFILAE A bt AT, P 75 B A R IR S 4R 52 1l

6.2.4 RAHELEH

A F IR N = ARy

& AV FIAVesH B IR U, s B 43R 8 TR . AVop 5Vop FBLIE (A4 44
R L

& VoMV RFMECT IR, IO LA T8 ia 1.8V N i de btk Ry TAF L s
& NE-NHEAEMTHNERES

PN B 28  H A ILDO_CAP E SR Ah i — AN, FER B 5T 5 R 8. B3 H U (AVpp) 5 37 HL R
(Vop) HLEZE B [H . & 6.2-77 J&7~ T Mini58 & 41 i B Y5 23 FiT
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AVoo el ) Low Brown
10-bit Voltage out Analog
AVes ~ SAR-ADC Reset Detector Comparator
22.1184 MHz 10 kHz
SRAM FLASH HIRC LIRC
Oscillator Oscillator
| T 18V 1 ) r
* - * o Iy o + . J_ L] LDO_CAP
POR18 PLL Digital Logic l
4~24 MHz
XT1 OUT | | > or 2 5-5.5V
32.768 kHz to 1.8V 10 cell || GPIO Pins
XTL1_IN p| cCrystal LDO
oscillator
T l A A

L H |
VDD VSS

Mini58™ Series Power Distribution

6.2-77 NuMicro® Mini58 Z 41| Hi J £ M AE ]
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6.2.5 RENFEBRYT

Mini58 System Control
4 GB OxFFFF_FFFF System Control OxEO00_EDO0O |SCS_BA
Reserved | ") |External Interrupt Control OxEOOO_E100 |SCS_BA
OxEO00_F0O00 System Timer Control OxEOO00_EO010 [SCS_BA
O0XE000_EFFF :
System Control
0xEOO00_EO00
OxEOOO0_EOOF
Reserved |
0x6002_0000
0x6001_FFFF
Reserved
0x6000_0000
OX5FFF_FFFF
Reserved |
0x5020_0000 AHB peripherals
AHB 0x501F_FFFF FMC 0x5000_CO000 |FMC_BA
0x5000_0000 b GPIO Control 0x5000_4000 (GP_BA
Ox4FFF_FFFF Interrupt Multiplexer Control |0x5000_0300 |INT_BA
Clock Control 0x5000_0200 [CLK_BA
Reserved |
System Global Control 0x5000_0000 [SYS_BA
0x4020_0000
0x401F_FFFF
APB |
1GB 0x4000_0000 APB peripherals
Ox3FFF_FFFF UART1 Control 0x4015_0000 |UART1_BA
I?C1 Control 0x4012_0000 [I2C1_BA
ADC Control 0x400E_0000 |ADC_BA
Reserved |
ACMP Control 0x400D_0000 |CMP_BA
UARTO Control 0x4005_0000 (UARTO_BA
0x2000_1000 < PWM Control 0x4004_0000 (PWM_BA
0x2000_O0FFF SPI Control 0x4003_0000 [SPI_BA
4 KB SRAM
0.5 GH 0x2000_0000 1?CO Control 0x4002_0000 (I2CO_BA
Ox1FFF_FFFF Timer0/Timerl Control 0x4001_0000 |TMR_BA
WWDT Control 0x4000_4100 |WWDT_BA
Reserved |
WDT Control 0x4000_4000 |WDT_BA
0x0000_8000
0x0000_7FFF
32 KB on-chip Flash (Mini58) |
0 GB 0x0000_0000

#* 6.2-5 WAFIRE £

6.2.6 WEHR

6.2.6.1 M

NuMicro® Mini58 R 5 (t4GBHbE ], )Eih Fr E 3t SRk 25 W F R PR, B4 EANBEVEANHY
FRAEARE S iU (A5 R AR R AR T ORI ST iR . MiniB8 2 41 SRR/ i #o i A% 5o
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6.2.6.2 RN
Fr b 88 N AEAL B 2 E I R E R

Hichl-2 A Ciine) R

Flash and SRAM Memory Space

0x0000_0000 — 0x0000_7FFF FLASH_BA Flashf7fi& %5 [1] (32 KB)

0x2000_0000 — 0x2000_OFFF SRAM_BA SRAMPEA% 7] (4 KB)

AHBHEHL23 H) (0x5000_0000 — 0x501F _FFFF)

0x5000_0000 — 0x5000_01FF SYS_BA ARG RIEH e
0x5000_0200 — 0x5000_02FF CLK_BA s i 25 A7 R
0x5000_0300 — 0x5000_03FF INT_BA % I T ) 5 A 2
0x5000_4000 — 0x5000_7FFF GP_BA GPIO (PO~P5) f il 75 17 4%
0x5000_C000 — 0x5000_FFFF FMC_BA Flash N 1735 il %7 17 2%

APB##EHZEH] (0x4000_0000 — 0x401F_FFFF)

0x4000_4000 — 0x4000_O00FF WDT_BA B N S ) o A7 a4
0x4000_4100 — 0x4000_47FF WWDT_BA TG 11 5 IR 25 42 ) 2 A7 48
0x4001_0000 — 0x4001_3FFF TMR_BA Timer0/Timer14% #2717 4%
0x4002_0000 — 0x4002_3FFF 12C0_BA 1°CO 5 4% 1) 25 77 42
0x4003_0000 — 0x4003_3FFF SPI_BA it AL RE R SPIFE il 25 17 2%
0x4004_0000 — 0x4004_3FFF PWM_BA PW Mz 25 /7 4%
0x4005_0000 — 0x4005_3FFF UARTO_BA UARTO$ il %7 7728
0x400D_0000 — 0x400D_3FFF ACMP_BA TR LI AR 45 1) 2 A7 2
0x400E_0000 — Ox400E_3FFF ADC_BA MK I3 (ADC)T% il 17 78
0x4012_0000 — 0x4012_3FFF 12C1_BA IPCLEE O ] 27 A7 4%
0x4015_0000 — 0x4015_3FFF UART1_BA UART L5 il %7 4728

F G282 7 (0XEO00_E000 — OXEQ00_EFFF)

OXE000_E010 — OXEOOO_EOFF SCS_BA B YT B B | 2 AR 58
OXE000_E100 — OXEOOO_ECFF SCS_BA TR T o s ) A A R
0XE000_EDOO — 0xE000_EDSF SCS_BA RAEHIBI A3

R 6.2-6 Jr_EAEHAE A F] 73 T
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6.2.7 FIFAEERG

R: Hi, W: {5, RIW: 52/5

HH i Hihk RW  [H#iR ShifE

SYS ZeHhht:

SYS_BA = 0x5000_0000

SYS_PDID SYS_BA+0x00 |R MDA RS OXXXXX_XXXX™
SYS_RSTSTS [SYS_BA+0x04 [RW |RGENMCRE 0x0000_00XX
SYS_IPRSTO |SYS_BA+0x08 |R/W |#h¥c S fordasihi 247250 0x0000_0000
SYS_IPRST1 |SYS_BA+0XOC |R/W |#Pi S frdzsih 271281 0x0000_0000
SYS_BODCTL [SYS_BA+0x18 [R/W  |firf ik I3 ) 27 A7 2% 0x0000_000X
SYS_PO_MFP [SYS_BA+0x30 [R/W |PO & FHTife i NS 51 2 77 28 0x0000_0000
SYS_P1_MFP |SYS_BA+0x34 |R/W |P14 FHThAERI4H N A5 | 25 17 2% 0x0000_0000
SYS_P2_MFP |SYS_BA+0x38 |R/W |P2 5 Zhas Al N LI F5ih) 27 17 2% 0x0000_0000
SYS_P3_MFP [SYS_BA+0x3C [R/W |P3 & HITfe i N 5 2 77 28 0x0000_0000
SYS_P4_MFP |SYS_BA+0x40 |R/W |P4%E FHIhBEFIHm N R 5 2 A7 o 0x0000_00CO
SYS_P5_MFP |SYS_BA+0x44 |R/W |P5&E FHZhAERI4 AR5 | S5 7E 2 0x0000_0000
SYS_IRCTCTL [SYS_BA+0x80 [R/W |HIRCK:HES #2717 5% 0x0000_0000
SYS_IRCTIEN [SYS_BA+0x84 |R/W  |HIRCH: i ifd B 2 17 28 0x0000_0000
SYS_IRCTISTS |SYS_BA+0x88 |RW |HIRCK: #Er iR A 27 17 2% 0x0000_0000
SYS_REGLCTL [SYS_BA+0x100 [RW |2 /7485 (R4 F b 2 /2 58 0x0000_0000
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6.2.8 FFARMR
#FIDF 4 (SYS PDID)
R R bt RIW |33 RhrfE
SYS_PDID  |SYS_BA+0x00 R RAFIDAAE RS OXXXXX_XXXX™
[1] B EA — A — e I ECA R A
31 30 29 28 27 26 25 24
PDID
23 22 21 20 19 18 17 16
PDID
15 14 13 12 11 10 9 8
PDID
7 6 5 4 3 2 1 0
PDID
iz i
P AR (R)
[31:0] PDID AP B IR SR o BT LB I O A A A A U BT A FR A
#ilin: MINISSLDE PDID /2 “0x00A05800”.

NuMicro® Mini58 &%l BRI
MINIS8LDE 0x00A05800
MINI58ZDE 0x00A05803
MINIS8TDE 0x00A05804
MINI5S8FDE 0x00A05805
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REBEAREFES (SYS RSTSTS)
A e S Y =P SN R R o U 1| I | e Sl = R VA - K IYA

e Rz ik RIW  |Hiid ShiE
SYS_RSTSTS |SYS_BA+0x04 RW | RGEEMIRE TR 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved CPULKRF
7 6 5 4 3 2 1 0
CPURF Reserved SYSRF BODRF Reserved WDTRF PINRF PORF
A £}
[31:9] Reserved PR
Cortex®-MO 8ifEfrE
0 = %A K £ Cortex®-MO 41 1 5: 552 iz
[8] CPULKRF : -
1 = Cortex®-MO%i{E, & H H 1L
T A AT REAL S 1RIE 0.
CPUR fiifz
WS 1HICPURST (SYS_IPRSTO[1]) K & fiCortex®-MO P % AFlash i 174 i 48
(FMC), MEfF4H 3 E M IZCPUSR AR EN
7] CPURF 0= CPUEALf
1 = Cortex"-M0 P #%FIFMCE Ak E CPURS M 11l 5 4.
VE: AT AL 15K 0.
[6] Reserved fRE
RGEhifrE
I R4 5 b & 1ok A Cortex®-MOW M) “SEArfES” B, MTRRSBZMEMKE
— ® 2N
[5] SYSRF 0 = Cortex®-MOT & iz
1 = Cortex®-MOPE N & MISYSRESETREQ (SCS_AIRCR[2)Ai B 1ifi K EAME S, M
SMAREN . AIRCRIEN I H AN A 45 a7 /788, LMl JOXEOOOEDOC, fiiF
Cortex®-M0 W% R Gl 2t as .,
VE: AT %A 15K 0.
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i Ejip

BODEfARE

BODE fifr & i R LA MBI “EMfE S B, HTRRSFBCHENE 5.
[4] BODRF 0 = BODL &AL,

1=BODR N EAfE S RGHNL.

AR AHZALS 1RGO,

[3] Reserved TREd

WDTE AR

WDTHrE B T VRN S E DA T VRS “BAES 7 B, HTRRSHRZiE
B R AL

0= & P Beal & B I E it se B E s .

1= B ER 2880 D& T e 88k B A5 S KRG 7.

B AT A% S 15K35 0

NRESETEME AR

NRESETE M E Mt & HnRESETE Y “EAfs S ” B, HATRRSEZiTELME
o

0 = nRESET#EHTE AL

1 =nRESETH MK ENESHRFELEN

B RZ A S 1RO,

2] WDTRF

11] PINRF

POREA 7 E

PORE firtr i EE A7 (POR) | 2 8iCHIPRST (SYS_IPRSTOO])fir &t “H frfss”
B, ATRRSEZ AR E AT,

0 = PORELCHIPRSTEL & i

1= _FHEA(POR)BICHIPRST & & (5 5 AL E fir

FE: AR %A S 1KIEO.

[0] PORF
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BB EHIFFRE 0 (SYS IPRSTO)

HIHR s ik RW  (Hiid g LAl
SYS_IPRSTO |SYS_BA+0x08 RIW |4 E ALl e 24 0 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0

Reserved CPURST CHIPRST
fir iR
[31:2] Reserved TRE

AEBAB—RERAL(FRY)
Bizhr Ll WA A ELS: WAL RIFlash N IE i 45 (FMC), 00K AE P N 15 B 23
==

o

[1 CPURST 0 = AbFHEL N IE %84T

1= I P —IREE AL
& NS SRS, WS HSYS_REGLCTLAf74% .

Sh—RERL (R

BRSNS PR MR, A2 o b ORI 13075

0] CHIPRST CHIPRSTS5PORE I —#F, At i shilss#i & A, & & E M flashEFiinEk.
0 = & IEFIBAT

1= — kRN

AN E R, 155 % SYS_REGLCTLA {7 8% o
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A E A FAEEE1 (SYS IPRSTI)

MINIS8DE

I

W E XN DR R R BAE S M B RO f 85, H 75 B ER A N0, A BERE A BB LA ] 25 A

FALRES R
B e Hihik RIW  [#iR ShrfE
SYS_IPRST1 [SYS_BA+0x0C RIW  |FM B Az T 728 1 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ADCRST Reserved
23 22 21 20 19 18 17 16
Reserved ACMPRST Reserved PWMORST Reserved UARTIRST UARTORST
15 14 13 12 11 10 9 8
Reserved SPIORST Reserved I2C1RST 12CORST
7 6 5 4 3 2 1 0
Reserved TMR1RST TMRORST GPIORST Reserved
£z £7:3%)
[31:29] Reserved TRE
ADCHEHIZEE Ar
[28] ADCRST 0 = ADCH#E |38 IE #1217
1 = ADCHHI 28 = 11
[27:23] Reserved 1R
ACMPZHI# R AL
[22] ACMPRST 0 = ACMP#E il 38 1E #1217
1 = ACMPz I 28 & {1
[21] Reserved 1R
PWMO# i 88 5 L
[20] PWMORST 0 = PWMO$z €5 IEH 81T
1 = PWMO i 28 5= 1
[19:18] Reserved Pred
UART L1358 3 R Az
[17] UARTLRST 0 = UART L il €% 1E #1817
1 = UARTL¥= 2 E AL
UARTOFE |2 E A1
[16] UARTORST 0 = UARTO#% il 2% I 1847
1 = UARTO¥= il 2 E 1
[15:13] Reserved TR
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A R
SPIOEEHIZRE AL

[12] SPIORST 0 = SPIE il & 1IE #1817
1 = SPHzHI#R & A

[11:10] Reserved PR
IPC1E& 88 = hr

[9] I2C1RST 0 = PCLIZHI 8% IEH B 4T
1= PCLz g E AL
1PCo il 2 5 br

18] I2CORST 0 = PCOfHil % 1EH# 134T
1 = PCofz il g s fi

[7:4] Reserved TRE
Timer LIEHIBE AL

[3] TMR1RST 0 = Timerl il &5 1E #1817
1 = Timerlf= | 2 & {1
TimerO¥Hl 8 & Az

[2] TMRORST 0 = TimerOF& i 4% 1L % 217
1 = TimerOfz il 43 & {1
GPIO (PO~P5)i% 1|28 5 fir

[1 GPIORST 0 = GPIO# i 45 IE #1847
1 = GPIO#= il 8 5 A1

[0] Reserved fREd
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RIERE PR IEH T2 (SYS BODCTL)

SYS_BODCTLZ Il %5 47 8% 3 43 7 O t flash L B W1 U610, HONS R L. B P B9 e S R AL N 2
T MR o AR AR YGE 22 B4 HukiE Jy0x5000 0100/ 4% il 25 5 AOx59. 0x16. Ox88. 75 LA
FEABERRERE T, 5O\ BB sl At S A EOR KR R

it e Js, B P al LA #ihE0x5000 0100470, 1R RNEBUE, 0FRRBIE. BBUEIEN T H Al DUE
EARAP AT B G . B AT AT A K B H11E0x5000 010044 Fi k4l E 5 AR 1P 2F A7 2%

B e Hihik RIW  |Hlid ShrfE
SYS_BODCTL|SYS_BA+0x18 RIW | R Ao U 234 1) 27 A7 2 0x0000_000X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved BODOUT BODLPM BODIF BODRSTEN BODVL BODEN
£z Hid
[31:7] Reserved {188
R EEREE A AR
[6] BODOUT 0 = RIEA B4 H0, FAKIIE ) &K LkBODVLE B 1
1= RIEAMAHHL, KA 21 B % LkBODVLYE B 11K
R R BRI (BRY)
0 = BODZ/TTEIEF A (BRIL)
[5] BODLPM 1 = BODIRIFEMIA fH AE
¥ BODTEIEF B VHFEZ AL L00uUAH, RIIFEBLUR K20/ R $)1/10, (R4 I8
BOD) i R JEE o
R BRI ES - b &AL
[4] BODIF 0 = KB BA M EVpp 4 FREEL T+ #IBODVLIE E 1A
1=MMEIVDD FFECE T #IBODVL % ME, ZMEEL, R REHEifEgE, W
ORI
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fiL iR
RIEEALERRLL (B1~)
ERINE H 7 B B flash % 1) %5 7728 (1) CBORST(CONFIGO[20]) 13 % & .
0 =/KJE “Hli” ThREAEAE, 4 A28 Th ik Ao i FLAS I 20 e R AT B IO, 474
—A 115 5 FCortex®-MO0 CPU .
31 BODRSTEN 1= KR SR IREERE, TR DAL FLR IS R 6 T M M, 47
—AMEGRELLE
¥ MBOD_ENffHiRE, PRk ES— B IREE21KBOD_EN{IH0. W LUEI K FENVIC
Bl 2k iEBOD_ENfL R K REBODH Wi, Wik 75 ZBODIIRENE, F HEFi{HAEBOD_EN
(VA8
R BRI 38 B v e (B RYP)
BRUMA i A L E I flash % 1) 25 /788 ICBOV (CONFIGO[22:21]) /v 3 & .
00 = {/ ¥
[2:1] BODVL
01 = KR A I8 B LA R2.7V
10 = RERM 3 B o A A 3.7V
11 = REATMEE 2R 2
KR AR R (BRI AL)
BRIE 1 7 B B [ flash il 28 1) 75 7 2 configOhi[23] B B
nHconfigofiz[23]# E Jy1, BODENZRIAE HO.
intconfigofzi[23] % & N0, BODENZERIAEA 1.
0 = R Aar I35 3 LA M\BODVLIE X ik 4%,
1= JRFAG TN 2S B LR AR AN B R i
[0] BODEN
BODVL[1] BODVL[0] R R AR
1 1 4.4v
1 0 3.7V
0 1 2.7V
0 0 2.2V

Oct. 12, 2015 Page 52 of 424 Rev.1.01



NUVOTON MINI58DE
=

PortOK F DhRE | 551748 (SYS PO MFP)

HIHR s ik RW  (Hiid g LAl
SYS_P0_MFP |SYS_BA+0x30 RIW  |PO% H Zhie b N S A il 25 77 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
TYPE
15 14 13 12 11 10 9 8
ALT
7 6 5 4 3 2 1 0
MFP
fir iR
[31:24] Reserved TRE

PO[7: O] 25 Rl R S\ Th R A R AL
[23:16] TYPE[n] 0 = PO[7:0] I/OJite 2 4 firh 2 s N T RE 2%
1 = PO[7:0] I/Oith 25 4 fi & 4y N T e

PO.7 ) REEIEAL

fIALT[7] (SYS_PO_MFP[15])#1 MFP[7] (SYS_PO_MFP[7]) k5EP0.7 Zhik
(0, 0) = LFEGPIOT)HE

(0, 1) = &%

(1, 0) = #F%SPI0_CLKIhAE

(1, 1) = ®EFEPWMO_CHOIIfE

P0.6 ThREEFEAL

{ZALT[6] (SYS_PO_MFP[14])HIMFP[6] (SYS_PO_MFP[6])#kE P0.63)fE
(0, 0) = LFEGPIOT)HE

(0, 1) = k¥

(1, 0) = #FXSPI0_MISOIffiE

(1, 1) = EFHPWMO_CH1LIRE

PO.5L RE it #EAr

£z ALT[5] (SYS_PO_MFP[13])#IMFP[5] (SYS_PO_MFP[5]) 4 EP0.51)
(0, 0) = LFEGPIOT)HE

(0, 1) = %%

(1, 0) = #FXSPI0_MOSITffiE

(1, 1) = %&FEPWMO_CHALAfE

ap
Ae
ap
Ae

[15] ALT[7]

[14] ALTI6]

[13] ALTIS]
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i Ejip

PO.4ZhREZE AL

fLALT[4] (SYS_PO_MFP[12])F1 MFP[4] (SYS_PO_MFP[4])#EP0.4T) ik
(0, 0) = EFGPIOThfE

(0, 1) = 1R¥

(1, 0) = & H£SPIO_SSThAE

(1, 1) = EHPWMO_CH5IZhfiE

[12] ALT[4]

[11:10] Reserved TRed

PO. 1T Rk Az

fSZALT[1] (SYS_PO_MFP[9))FIMFP[1] (SYS_P0_MFP[1])#kEP0.1LhfE
(0, 0) = iLFXGPIOTIfE

(0, 1) = i&#% SPI0_SSIfiE

(1, 0) = EFFUARTO_NRTSIhAE

(1, 1) = EFFUARTO_RXDI) B

[9] ALT[1]

PO.0T AR AL

fZALT[O] (SYS_PO_MFP[8])A! MFP[0] (SYS_PO_MFP[0]) ¥&P0.03fE
(0, 0) = LHEGPIOTIHE

(0, 1) = 1%

(1, 0) = #FFUARTO_nCTSIhfE

(1, 1) = #EFRUARTO_TXDIhfE

8] ALTIO]

POK F Th B #EAr
[7:0] MFP[7:0] PO 5| IITh eI T-MFP A ALT
FEANE B2 HALTHIR
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Port1% M ThAE#EHI 8 7748 (SYS P1 MFP)
B fis bk RW  |#iid Shh

SYS_P1_MFP |SYS_BA+0x34 RIW P15 HZhie b N IS A b il 25 77 4% 0x0000_0000

31 30 29 28 27 26 25 24

Reserved P14EXT P13EXT P12EXT Reserved

23 22 21 20 19 18 17 16

TYPE

15 14 13 12 11 10 © 8

MFP

iz b

[31:29] Reserved TRE

PL.AThRRE IS R

fP14EXT (SYS_P1_MFP[28]). ALT[4] (SYS_P1_MFP[12))fIMFP[4] (SYS_P1_MFP[4])
WE PL.ATHEE

(0, 0, 0) = %+ GPIOfE

(0,0, 1) = L FADC_CH4ATZhfE

(0, 1, 0) = #EFEUARTL_RXDIfE

(0, 1, 1) =i+ ACMPO_NI)fig

(1, 0, 0) = #%&F PWMO_CH4I)jfE

[28] PL4EXT

P1.3 ThREEREY &

fIP13EXT (SYS_P1_MFP[27]). ALT[3] (SYS_P1_MFP[11])fIMFP[3] (SYS_P1_MFP[3])
WEPL.3Y)f¢

(0, 0, 0) = IEFEGPIOT)fiE

(0,0, 1) = & FADC_CH3ZhfE
(0, 1, 0) = #EFEUARTO_TXDIffE
(0, 1, 1) = EFACMPO_P31hifig
(1, 0, 0) = EFPWMO_CH1IhfE

[27] P13EXT

P1.2 ThREEREY &

RIP12EXT (SYS_P1_MFP[26]). ALT[2] (SYS_P1_MFP[10))FIMFP[2] (SYS_P1_MFP[2])
WEPL2TfE

(0, 0, 0) = IEFEGPIOT

(0,0, 1) = #EFFADC_CH2Th

(0, 1, 0) = EFUARTO_RXDIhRE

(0, 1, 1) = HEFACMPO_P2T/ifit

(1, 0, 0) = % FEPWMO_CHOhfE

[26] P12EXT
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fir R
[25:24] Reserved fRER

P1[7: O] M3 Rl R\ D) Se i Re for
[23:16] TYPE[n] 0 = P1[7:0] I/Ojita &5 Rifild K i N D e 2k g
1 = P1[7:0] /Ot % R fish 2 iy N D RE A e

[15:14] Reserved fRER

P1.5ThREZE AL

fZALT[5] (SYS_P1_MFP[13)HIMFP[5] (SYS_P1_MFP[5])¢kiE P1.5 Hikk
(0, 0) = iLFEGPIOLRE

(0, 1) = i&$ADC_CH5I1AE

(1, 0) = EFFUARTL_TXDIhAKE

(1, 1) = EFFACMPO_POLS&E

[13] ALT[5]

P1.4ThRRiE AL

FIP14EXT (SYS_P1_MFP[28]). ALT[4] (SYS_P1_MFP[12])NIMFP[4] (SYS_P1_MFP[4])
REPLALIAE

(0, 0, 0) = EFGPIOThAE

(0, 0, 1) = EFFADC_CH4T)

(0, 1, 0) = HEFUARTL_RXDIfiE

(0, 1, 1) = EFACMPO_NIsfit

(1, 0, 0) = EFHFPWMO_CHAThRE

P1.3hRgIEIEAL

KrP13EXT (SYS_P1_MFP[27]). ALT[3] (SYS_P1_MFP[11])#I MFP[3] (SYS_P1_MFP[3])
WE P1.3 Thfig

(0, 0, 0) = EFEGPIOThfE

(0,0, 1) = #EFADC_CH3TZhfE
(0, 1, 0) = LB UARTO_TXDIh&E
(0, 1, 1) = EFHACMPO_P31hifig
(1, 0, 0) = EFFPWMO_CHL1IhRE

P1.25) REE AL

fIP12EXT (SYS_P1_MFP[26]). ALT[2] (SYS_P1_MFP[10])FIMFP[2] (SYS_P1_MFP[2])
hEPL2IRE

(0, 0, 0) = EFEGPIOT) RE

(0, 0, 1) = #EFXADC_CH2Ih Rk

(0, 1, 0) = EFUARTO_RXDIh A

(0, 1, 1) = EFACMPO_P2T/ifiE

(1, 0, 0) = EFPWMO_CHOI)fig

[12] ALT[4]

[11] ALT[3]

[10] ALT[2]

[9] Reserved {REd
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i (i3]

P1.0Zf B FEAL

{ZALT[O] (SYS_P1_MFP[8])FIMFP[0] (SYS_P1_MFP[0])#EP1.03)5E
(0, 0) = iLFEGPIOTRE

(0, 1) = & #*ADC_CH11j4

(1, 0) = f&%

(1, 1) = & FFACMPO_P11jRE

[8] ALTI[O]

P15 FITh R FEAL
[7:0] MFP[7:0] P15| IThEEH e F-MFPAIALT
ESHALTRIA
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Port2& I ThEE = H] & 785 (SYS P2 MFP)

A {5 Hihik RIW  |#id =LAl
SYS_P2_MFP [SYS_BA+0x38 RIW  |P25 F TR AN NS Y 42 il 2 4745 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
TYPE
15 14 13 12 11 10 9 8
ALT
7 6 5 4 3 2 1 0
MFP
12 R
[31:24] Reserved PR
P2[7:0] s R R B\ T e e fir
[23:16] TYPE[n] 0 = P2[7:0] /Ot % Ffil K A N Th e K R
1 = P2[7:0] /O & Fifil S 4y N\ Th e 1
[15] Reserved TRE
P2.6T) RE AL

{ZALT[6] (SYS_P2_MFP[14])HIMFP[6] (SYS_P2_MFP[6]) #t:EP2.63)fE
(0, 0) = iLFXGPIOL)fE

(0, 1) =R

(1, 0) = EFEPWMO_CHALfE

(1, 1) = #EBEACMPL_OLRE

[14] ALTI6]

P2 5T B HEEAL

{ZALT[5] (SYS_P2_MFP[13]))f1 MFP[5] (SYS_P2_MFP[5]) ¥t5E P2.5Lhf¢
(0, 0) = iLFEGPIOL)fE

(0, 1) = #&FRUARTL_TXDIffiE

(1, 0) = &FPWMO_CH3LhfiE

(1, 1)=f*H

P2.4L) REit #EAr

{ZALT[4] (SYS_P2_MFP[12])FIMFP[4] (SYS_P2_MFP[4]) ik5E P2.43)jfk
(0, 0) = EFFGPIOThfE

(0, 1) = #FXUART1_RXDINEE

(1, 0) = &FPWMO_CH21ifi

(1, 1) =1#%

[13] ALTIS]

[12] ALT[4]
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i Ejip

P2. 3T B FEAL

HZALT[3] (SYS_P2_MFP[11]))FIMFP[3] (SYS_P2_MFP[3])¥tEP2.31hf
(0, 0) = iLFEGPIOTRE

(0, 1) = f&¥

(1, 0) = JEFXPWMO_CH1IhfE

(1, 1) = #%&#% 12C1_SDAL1MfE

P2.2T) REE AL

fiz ALT[2] (SYS_P2_MFP[10))#IMFP[2] (SYS_P2_MFP[2]) {5 P2.21hfk
(0, 0) = LFXGPIODIHE

(0, 1) = 1%

(1, 0) = EFHPWMO_CHOLIfiE

(1, 1) = &#%12C1_SCLIhEE

[11] ALTI3]

[10] ALT[2]

[9:8] Reserved e

P25 FITh Rt AL
[7:0] MFP[7:0] P2 5| TR E e MFPAIALT
T S HALTHIE
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Port3% F DhRE I ] 5517 42(SYS P3 MFP)

HIHR s ik RW  (Hiid g LAl
SYS_P3_MFP |SYS_BA+0x3C RIW P35 HZhfg b N A il 25 77 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved P32EXT Reserved
23 22 21 20 19 18 17 16
TYPE
15 14 13 12 11 10 9 8
ALT
7 6 5 4 3 2 1 0
MFP
fir iR
[31:27] Reserved TRE
P3.2Th Ry R

fSIP32EXT (SYS_P3_MFP[26]). ALT[2] (SYS_P3_MFP[10])HIMFP[2] (SYS_P3_MFP[2])
SE P3.2ThERE
(0, 0, 0) = EFEGPIOThfE

[26] P32EXT (0, 0, 1) = %4 INTO)
(0, 1, 0) = LFETMO_EXTIhAE
(0, 1, 1) = & STADCI) B
(1,0, 0) = EFACMPL_PL1Liifig
[25:24] Reserved TRE

P3[7:0] HeR4eAl A ZhREfE REAr

[23:16] TYPE[n] 0 = P3[7:0] /Ot R A i N Ty e 5% R
1 = P3[7:0] I/OJiti 2 Fifil I N ThRe i e
[15] Reserved TR e
P3.61] REit AL

£ ALT[6] (SYS_P3_MFP[14])fIMFP[6] (SYS_P3_MFP[6])#5E P3.6 Bhf
(0, 0) = E#£GPIOThAE

(0, 1) = EBETMO1L_EXTIIRE

(1, 0) = EFECLKOIL) R

(1, 1) = EHACMPO_O1fE

[14] ALT[6]
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i Ejip

P3.5T)REZE AL

fiz. ALT[5] (SYS_P3_MFP[13])RIMFP[5] (SYS_P3_MFP[5])#tE P3.53)14¢
(0, 0) = iLFEGPIOTRE

(0, 1) = & TM®1_CNT_OUTIIAE

(1, 0) = i&+%£12C0_SCLIAAE

(1, 1) = ILFRACMPL_P31hhE

[13] ALTIS]

P3.4T Rk Az

fZALT[4] (SYS_P3_MFP[12))HIMFP[4] (SYS_P3_MFP[4])¥EP3.4L) 56
(0, 0) = iLFEGPIOLRE

(0, 1) = EFETM®0_CNT_OUTIhAE

(1, 0) = #&F%I2C0_SDALIRE

(1, 1) = EFEACMPL_P21)ifig

[12] ALT[4]

[11] Reserved e

P3.2ThRBik AL
fIP32EXT (SYS_P3_MFP[26]). ALT[2] (SYS_P3_MFP[10])FI MFP[2] (SYS_P3_MFP[2])
HEP3.21)R8

(0, 0, 0) = IEFEGPIOLSRE

(0, 0, 1) = #E+% INTO TR

(0, 1, 0) = IEFETMO_EXTIjRE
(0, 1, 1) = i FESTADCI)HE

(1, 0, 0) = ILFACMPL_P1TjifiE

P3. 1B REE AL

{7 ALT[1] (SYS_P3_MFP[9])FIMFP[1] (SYS_P3_MFP[1])#EP3.1ZhfE
(0, 0) = iLFXGPIOL)fE

(0, 1) = *%

(1, 0) = EFACMP1_POLIfiE

(1, 1) = EFADC_CH7IhfE

P3.0Z) REE AL

{ZALTI[O] (SYS_P3_MFP[8]))FIMFP[0] (SYS_P3_MFP[0]) ¥ EP3.03)fE
(0, 0) = iLFXGPIOL)fE

(0, 1) ={*H¥

(1, 0) = iEFEACMPL_NIhfE

(1, 1) = ##ADC_CH6LRE

P35 R T Res AL

[7:0] MFP[7:0] P35I I RE B T-MFPFIALT

Y151 S HALTH R

[10] ALT[2]

[9] ALT[1]

8] ALTIO]
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Port4E H ThEeiEH] 728 (SYS P4 MFP)

HIHR s ik RIW |k SAE
SYS_P4_MFP |SYS_BA+0x40 RIW P45 HIhReANH N FS A il o f2 4% 0x0000_00CO0
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
TYPE
15 14 13 12 11 10 9 8
ALT
7 6 5 4 3 2 1 0
MFP
A R
[31:24] Reserved TRE
PA[7:0] TEE Rl KA N T RE (3 REAL
[23:16] TYPE[n] 0 = P4[7:0] |/Ojite 2 H¢fish K iy N Thig 2k g
1 = P4[7:0] I/OJiti Z Kl I ThRe i e
P4. 7T REE AL
RIALT[7] (SYS_P4_MFP[15])FIMFP[7] (SYS_P4_MFP[7])iR5EP4. 71 f
(0, 0) = iLFXGPIOL)fE
[15] ALT[7]
(0, 1) = EFFICE_DATIhRE
(1, 0) = &% UART1_TXDIjifig
(1, 1) =1*%
P4.6T) REE AL
fiL ALT[6] (SYS_P4_MFP[14)FIMFP[6] (SYS_P4_MFP[6])1k & P4.6 )1 f
(0, 0) = EFFGPIOT)fie
[14] ALT[6]
(0, 1) = &+ ICE_CLKIhRE
(1, 0) = iEFFUART1_RXDI)HE
(1, 1) =1*%
[13:8] Reserved 1R
P4 R Th REEHEAL
[7:0] MFP[7:0] P45| IThEEH e T-MFPAIALT
IS HALTHIR
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Port5 8 F DhRE ] S5 1742 (SYS P5 MFP)

HH i Hihk RIW |k ShifE
SYS_P5_MFP |SYS_BA+0x44 RIW P55 H Zhig i N A il 25 77 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
TYPE
15 14 13 12 11 10 9 8
ALT
7 6 5 4 3 2 1 0
MFP
£z £7:3%)
[31:24] Reserved TRE
P5[7:0] HEZFr AT BEMERRAL
[23:16] TYPE[n] 0 = P5[7:0] I/Ojita % R A i N Ty e 5% R
1 = P5[7:0] /Ot % R fish /% % N D RE A i
[15:14] Reserved TR e
P5.5Z R AL
FZALT[5] (SYS_P5_MFP[13])FIMFP[5] (SYS_P5_MFP[5]) ¥ EP5.51hfit
[13] ALT[5]
(0, 0) = ILFEGPIOIfE
Fofth = R ¥
P5.4T)REEIEAL
fir ALT[4] (SYS_P5_MFP[12])F1 MFP[4] (SYS_P5_MFP[4])#EP5.43)jfiE
[12] ALT[4]
(0, 0) = iLFXGPIOL)fE
Fofth = fRE
P53 REEREAL
fZALT[3] (SYS_P5_MFP[11])FIMFP[3] (SYS_P5_MFP[3]) ¥k EP5.310f
[11] ALT[3] (0, 0) = ILFXGPIOT)fiE
(0, 1) = &#*ADC_CHOLi A
HoAh = fREH
P5. 23 REREFEAL
fZALT[2] (SYS_P5_MFP[10])FIMFP[2] (SYS_P5_MFP[2]) - EP5.2T)1 1
[10] ALT[2] (0, 0) = ILFXGPIOTfiE
(0, 1) = HEEEINTI)HE
HoAth = TR
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i Ejip

P5. 1T fEiE FEAL

fZALT[1] (SYS_P5_MFP[9))FIMFP[1] (SYS_P5_MFP[1]) #E P5.1 Thhk

(0, 0) = LFEGPIODIHE

(0, 1) = EIEXT1_OUTIhAE

(1, 0) = #%E#12C1_SCL1IhfE

(1, 1) = & UARTO_RXDIfE

YO T ERESMIEXTALTIAE, 2717 #$CLK_PWRCTLAZ[1:0] (XTLEN) X #MBHXTELLXT F%
P A7 A7 A R R B

P5.0Zf fEiE FEAL

{7 ALT[O] (SYS_P5_MFP[8])FIMFP[0] (SYS_P5_MFP[0])k5E P5.03)fE

(0, 0) = ILFXGPIODIfE

(0, 1) = EEEXTL_INZHRE

(1, 0) = EFf12C1_SDALIIfE

(1, 1) = EFUARTO_TXDIhfE

TN T EREAMIEXTALIIRE,, ZFAF2$CLK_PWRCTLAY [1:0] (XTLEN) K& #hf HXTE{ LXT
AR ) 25 AP AR 0 A 1

P55 FT) e AL

[7:0] MFP[7:0] P55 AT REA T MFPAIALT

MIESHALTRIR

[9] ALT[1]

8] ALTIO]
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HIRCA | B 7788 (SYS IRCTCTL)

HIHR s ik RIW |k SAE
SYSIRCTCT svs Batoxgo R [HIRC il 4 4748 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved LOOPSEL Reserved FREQSEL
fir Eji34)
[31:6] Reserved {REq
et HABF

%Ry 58 SR R H T 2 DN LXTIN Bl 5 R

Bt fRUWILOOPSELZE Ny “00” , [ B HE LB 2 3 T AN LXT B B 22 (1 P35 (E T
SR -

AR ST B B R LR S FEHIRCHI R B e 11 22 /0 i) [) P il S BT HIRC AR HEAE
—EHIRCHHE, PHRHAEME LR B S .

R AR HEAE T T SO S ELA PR BE, (HHIRCIE B E, T4 B SRR ek 2k hg,
FREQSELK#i&E %

00 = FRVHEAB HE T4 LXT IR e g 22 AP S8 (B B e ) EL S e+ 48t _EBRAE 64
01 = RIHE(E A T-8/NLXTHS Bl i 22 1P OB 157 ok i) B A UReHE T Bt 1 RME v 128
10 = BAE(R L T 164 LXT I B i 22 O (R 5 ke i) BB et o s B FR1E 9256
11 = R AEE LT 324 LXT I i 22 AP BB T B L ke ) EL 2 URS HE T4 3% b R 9512

[5:4] LOOPSEL

[3:1] Reserved 1R

RS ER AL

1%L FH SRAE REHIRC E B

MZALRE VLR, HIRCH SIGHETIRE S EE T LXT S50 4 H s HEHIRC 22,1184

MHz .

TE A SHERT R, A0 SRS I B XTI A 4 R Bl B T SR SR IR HIME, 1ZAr 2 A 3h

0 = HIRC H B Th
1 = HIRC H ZhKs kL)

[0] FREQSEL

o> ad

N
B

=
B
=
=

HHIRCH#: #E$22.1184 MHz
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HIRCE: #E 1 i i 8 &7 7788 (SYS IRCTIEN)

HIHR s ik RW  (Hiid g LAl
SYS_IRCTIEN [SYS_BA+0x84 RIW  |HIRCH: i H i1 B 27 47 28 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKEIEN TFAILIEN Reserved
fir iR
[31:3] Reserved TRE
LXTH SR8 R o W RE Ar

G PERIETE A ERAEIE IR R, LXTE RS 5 2 CPUF= AL Hh il

WEiZAr N1, JHA AR UHEEEIE, CLKERRIF (SYS_IRCTISTS[2])#k &A1, Kisxfil
R, SRIRLXTIR AR i .

0 = XAECLKERRIF (SYS_IRCTISTSI[2]) fili & CPUH K
1 = {§ifECLKERRIF (SYS_IRCTISTS[2)) fili & CPU ¥

R SR I B BB Air

A 24 HIR CAR R A0 B 5T A BR AR H HIRC AR AT SR ¥ A B 5 /E FREQSEL
(SYS_IRCTCTL[1:0]) & [ H Ars5 R, 255~ —A i,

[1] TFAILIEN MRS L, I BAEE S AEEE I, TFAILIF (SYS_IRCTISTS[A)# B, Kok
i, FEORHIRCIHE B &Ik I 1 [ Bkt 5 PR A B

0 = JRBETFAILIF (SYS_IRCTISTS[1)) fih & CPU i
1 = fEETFAILIF (SYS_IRCTISTS[1]) fisl &k CPUH It

2] CLKEIEN

[0] Reserved {REd
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HIRCE: #EH MR A f7 88 (SYS IRCTISTS)

HIHR s ik RIW  [#d SAE
oYSIRCTISTIsvs Batoxes  [RIW |HIRCHeie bk A48 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKERRIF TFAILIF FREQLOCK
fir Eji34)
[31:3] Reserved TRE
LXTEMSp4E R R TR A
AR PILXTI HIRR AR . — B EL, HafeHsiok&F1k, HFREQSEL
(SYS_IRCTCTL[Q]) &# ¢ H ahiE % .
[2] CLKERRIF R ZAHE E 1 H CLKEIEN (SYS_IRCTIEN[2]) A, Kl oW RS- s LXT i S R s
e BRPFAT LA %A B LRI E .
0 = LXTHI Al 2 i i)
1 = LXTH 3 R ARSI
KHER I P WPIRA
ZAL R PIHIRCE HE VRS C 2R B IRE RS, HIRCHUR{IREABE. —HiZMEL H3l
RHEIEFR 2215 11,  HFREQSEL (SYS_IRCTCTL[1:0]) 24l (25 % .
[1] TFAILIF WAz B AL HTFAILIEN (SYS_IRCTIEN[L]) N, Bl k TR B HIRCK: #E kB 24
B BIBREME . AT DL )AL S RIS &
0 = Rk AE T H BRI vk Bk 21k
1 = RUEAE 5 PR K HBIA B HIRCHZATY & Bl
HIRCHRZ 8 RA
[0] FREQLOCK ZAL R AHIRCHIZ 4 E 7£22.1184 MHz.

AN RBREAL, AL AT T
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BERPFEEEHFF2R(SYS REGLCTL)

U2 A7 8% T B R POk, AT IEIR S MR Fr g T . X R G H A7 ae e L BB E 2 Ry, EEH P
KT . H P T ERR X2 R ARG, TE MR P . RO 7 2R IKE S A bk
0x5000_0100/ 4% Hl #% 5 AN0x59. O0x16. 0x88. 75 LA L=t e, 5 ANHATM L. A EIT
5L B A IS N B AR KR AR

EARPIIRE R BE S, P A LB E R R R AT (HillEOX5000_0100470) , 1R m{RiPdkht, OFX N ffifs. 5
Ry Phe e, BT AR 3 H AR R 72 1018, 43 HhhikOx5000 01005 A AFAAT B K B 27 A7 28 R4

LA AT AR BEMERE T AT A R, T A4 IR IREGLCTLRES

AR friks Hhk: RIW  |##id RbrfE
SYS_REGLCTL|SYS_BA+0x100 |R/W |ZFf7se B b s 2 1 a8 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 © 8
Reserved
7 6 5 4 g 2 1 0
REGLCTL
fir ik
[31:8] Reserved 1R
BSRINEFHFERE)
[7:0] REGLCTL —LHFAERARE R BIX LA A A AT L AU U R IR AL & AR 3% 5 N 0X59.
Ox16. Ox88KAAETIRAFIIft. XM FEEHIE, REGLCTL B, SRS
W RAIE 5N Hd .
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fir Eiipu
SR FERRERE (i)
0 = SR FAER NS (R DI REALRE, LTS NS (R 257785 M B 15 48k 2 s
1= 5P FER NS RIP Tk RE
TRAP BT A7 2 a0 R R PR
g Hht R
SYS_IPRSTO 0x5000_0008 HNEE AR FF A7 450
SYS_BODCTL 0x5000_0018 | F e 38-4% il 2 47 2%
CLK_PWRCTL 0x5000_0200 | {65 4R, FOLIRMEER d WK i i
1ol REGLCTL CLK_APBCLK bit[0] | 0x5000_0208 | {[0]2 % [ i it (ks fr
CLK_CLKSELO 0x5000_0210 HCLKHICPU STCLK Ii4fiisk #%
CLK_CLKSEL1 0x5000_0214 B phyE ke
bit[1:0]
NMI_SEL bit[8] 0x5000_0380 NMI 4 A
ISPCON 0x5000_C000 | Flash ISP#Hi
ISPTRG 0x5000_CO010 | ISP/ 42
WTCR 0x4000_4000 | & 1452 i 28451

I SRR S bt “ (BRI .
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6.2.9 REGER2(SysTick)
Cortex®-MOP B —/ 5 42 I 4 SysTick, SysTick#Eflt— /M40 515 . Wik HEhEE, [
B RIGIEHIHLE P A2 1% EES v FIAE SERTE4E R G0 (RTOS) U 2 B I 28 B — AN i B i vH s .

ARG E N BERE S, K M SysTick 24 Hi Ml 75 77 #5(SYST_CVR)IME 1) N it %50, JHAE T —ifbhing,
N % SysTick 5357 i1 3018 25 77 2% (SYST_RVR) I , 4R J5 7 Bf i b id et . 24 i+ Sk 2% 8 80,
COUNTFLAG IR&N &8tk E, 152COUNTFLAG frffiHiEE.

SYST_CVRWMEEEAN G &R, fFRERT, AN ZIA A7 o5 NERKIGE . PR e I 248 GE RS DL
SYST_RVRWIMEHIGTIE, MIETEAE.

WIESYST_RVRIGMH A0, 52 S57E TS MER S K (R FFIH0. SR HLAI AT DAZE AR AERE R, ST HI A
AR
Wi 5% “ARM® Cortex®-MOE A S F i FI*ARM® v6-M4LH 5% T,

6.2.9.1 AL EH AL HEIE A ST
R: Ri, W: RE, RIW: /5

A s bk RW |#iiR ShfE

SCSE il

SCS_BA = 0xE000_E000

SYST CSR  [SCS_BA+0x10 RIW  [SysTickfz hil fLRAS 25 77 2% 0x0000_0000
SYST_RVR |SCS_BA+0x14 RIW  |SysTick & 5 N E 75 17 7% OX00XX_XXXX
SYST_CVR [SCS_BA+0x18 RIW  |SysTick 4 il {8 27 1748 OX00XX_XXXX
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6.2.9.2 RGEN BIEH G
SysTick¥ZH| FREF 2 (SYST CSR)

I fRFEHLhE RIW  |#R SAfE
SYST_CSR  |SCS_BA+0x10 RIW  [SysTickdz il FUAR A& 75 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved COUNTFLAG
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKSRC TICKINT ENABLE
A £}
[31:17] Reserved TRE
RGBTSR EAL
M VOB AR e, A E R 2 R0, MR E 1
[16] COUNTFLAG
THEN1RN0F 5, COUNTFLAGHE fif
BZAL S M A E & A I COUNTFLAGIE %
[15:3] Reserved TRE
RGBT BRI BN
2] CLKSRC 0 = WP T iE M), 2% STCLKSEL
1 = WAL T SysTick & 3%
R WERRAL
0 = I Nl B0 L5 SysTick F# Mtk . M n] IR COUNTFLAG R ALK &
[1] TICKINT T OERAETHE0M I .
1 = [ R0k 51 A SysTick S ML . S-S BR SysTick 4 il F A7 8 E K A 2 T34
SysTickE#z .
RGBT B ERAL
[0] ENABLE 0 = i ¥as ke
1 = M HEREBEIIZ 1T Tmulti-shot /7 3

Oct. 12, 2015 Page 71 of 424 Rev.1.01



NUVOTON MINI58DE
=

SysTick EINREFER (SYST RVR)

HIHR s ik RW  (Hiid SAE
SYST_RVR [SCS_BA+0x14  |RIW |SysTickE st 27 17 5% OXO0XX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RELOAD
15 14 13 12 11 10 © 8
RELOAD
7 6 5 4 g 2 1 0
RELOAD
fir iR
[31:24] Reserved TRE
[23:0] RELOAD ,%é}iiﬁ%im%ﬁ ,
ATHEER T ECRIORT, IR IS 2w A AT s
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SysTick 4RI{E & 72 (SYST CVR)

HIHR s ik RIW  |f#id SAE
SYST_CVR [SCS_BA+0x18 R/W  |SysTick4 Hif {8 27 1725 OX00XX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CURRENT
15 14 13 12 11 10 9 8
CURRENT
7 6 5 4 3 2 1 0
CURRENT

A iR

[31:24] Reserved TRE
REHELHIE

[23:0] CURRENT HAHTBA e ZESRIEN 2T BER O RS S Ry iR, 2 frdRA
FIHRIIEE, B S NMEE RN FR R B R ZE R EA0. AFIRAZ (BF
SysTickEH AL A 3)
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6.2.10 HREFE P WEHIZRNVIC)

6.2.10.1 #i#

Cortex®-MO CPU#ft— AN rh izl 25 i T R B, RN “ B & rh iz 23 (NVIC)” o NVIC S &b
BRI, e IR AL N RRAE:

6.2.10.2 #F*
& CUFFRE R E T
& HIRAMIRE LIRS
L B &
& TR SE 0 e 1]

NVICHZIEAR e H AL BE T A SZ RERI %« BT A 7 78 “Handler#i 07 4b # . NVICZE#) 3 #3244 (IRQ[31:0))
SERWT, RN RIETSCRRAG R W S . BT I R TR > R G RE AT DR B AN R AR e R . Y
— ANl R AR, NVICHE EEECH W 5 2w Wi e g, an SR R Weik e S, WIS R A 3T o

Y—Ap W2 G, TR AR S5 FE A (ISR) O 4f bk AT S AE R R Tl R B . BRI AS 75 2wk e WA o 7 ok
WS, A A ECAE SR ISR TR A bk o 4 T EaHHEELAR S5, NVICHK A SR A& 27 7 4% “PC. PSR.
LR. RO~R3. R12” {HIALHZRE R . EISRE R G, NVICK MR F IR A <S8 E, JFigfT
EIEFIRAS o R AE 7% /0 5 FLAf o A4 A T) A BB A DB 7 oK

NVICS # “REZES” , o LUA R EI AR X iy, BIJE T ARAE AR S G AR A&, AT 98020 45 ok 24 Ry
ISRY)# 3| H: ISR ZER I [H] . NVICIESZH: “Late Arrival” , BRI AT DA & 9F & TR0 . Li0Et
Je b Wrid SR R AETE M ETISRIFUEHAT Z 8T (LRAFALFE IR S FSRBGE 5 MR B, NVICH; 37 B Ab FE 5
RS I T, AT B e SR

HEEME R, 2% “ARM® Cortex®-M0 H RS % Tl “ARM® v6-M ZEH S F .

6.2.10.3 7 p( A1 F 55 s

T FFH T NuMicro® Minis8 2SI T i, 5T Tl —BE,  SRAF T DA A e — S 5 1 AZR AR
. wE AP ER LS N0, BRARMSE S N3, Fra e & A W BRI e 0. v R 2E2Kk0
TR HFEAME S, HEfE“‘Reset’. “NMI"Fil“Hard Fault =M 2A R % 2 )5 -

FH AR HES R
Reset 1 -3
NMI 2 -2
Hard Fault 3 -1
Reserved 4-10 PRe
SVCall 11 AT E
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Reserved 12~13 1R
PendSV 14 A E
SysTick 15 e E
Interrupt (IRQO ~ IRQ31) 16 ~ 47 e E
% 6.2-7 B
P BLre T e A B
(P T AR XY RLAL)
1~15 - - - ARG -
16 0 BODOUT Brown-out | % AR I HA Yes
17 1 WDT_INT WDT T VA 52 ) 4% R Yes
18 2 EINTO GPIO P3.25| AN 5 Yes
19 3 EINT1 GPIO P5.275| JIAMEAE 5 i Yes
20 4 GPO/1_INT GPIO PO~PL5| JIANEE 5 it Yes
21 5 GP2/3/4_INT GPIO P2~PA(KP3.2) 51 IS 5 ik Yes
22 6 PWM_INT PWM PWM No
23 7 BRAKE_INT PWM PW M7 2 7 No
24 8 TMRO_INT TMRO  |Timer O 1l Yes
25 9 TMR1_INT TMR1 Timer 1 ik Yes
26 ~ 27 10~11 - - -
28 12 UARTO_INT UARTO  [UARTO ik Yes
29 13 UARTL_INT UART1  [UART1Hl; Yes
30 14 SPI_INT SPI SPIH i No
31 15 - - -
32 16 GP5_INT GPIO P5(FkP5.2)4MiE 5 it Yes
33 17 HIRCTRMINT Hire [HIRCE: i 1ot No
34 18 12C0_INT 2co I*corhlii Yes
35 19 I2C1_INT I’c1 1PC1ri No
36 ~ 40 20 ~ 24 - . )
41 25 ACMP_INT ACMP FEA EL R R0k Eh A 2% 1 7R Yes
42 ~ 43 26 ~ 27 - - )
44 28 PWRWU_INT CLKC FH 385 et MG RRR 1 e o2 1) 25 BT Yes
45 29 ADC_INT ADC ADCH It No
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" i .
REE (e B ) o 7 4% R TR A e i P R
46 ~ 47 30~31

* 6.2-8 RS WL M E R
6.2.10.4 /E#

YAl R, ACERAS S E S A R ) s R B AR TR 45 B RE (ISR) AR af Ml . X ARMVG-
M, [ &R HEHLHE[E 2 $90x00000000. [ & KA & 2 A7 G KR £ VI W B T A 5 AL BR8N 1 - diE
A — LA ) 2 5 R s i 38 o A B 5 B S8 S I

FERF WL (F75) ik
0x00 VIR TR ST
S5 * 0x04 N ONEE AR e

% 6.2-8 [A =TI

6.2.10.5 ZE/E#IT

NVICH AT DL 3 55 48 fiE FP W7 s £ fE P W7 3 A7 SR AR R ROR (i REBUR RE . IXEE 3 A7 80 A 5 LA REAN 5 13
LA, A 1 UK 2 7 A7 A T DAISE HC 2 AR N T ) A BE AR A élEPli‘ﬁ EH e, EPU?F-EU%H@EPLE&
i, IR WA REOE . WORAEZE A R W T WG, EOR PR R BOE IR A LB B A B R IR (LS R
T L REAL AT LA BEL LEAH N B (037 m T 45

NVICH W1 BT DA FH I 25 A7 258 50 S 4 A 9 A AR SR A e/ 2 F o M i;‘kb%rﬁ 43 31 Set-Pending 27 17 28
FiClear-Pending ¥ /s . iXS6 2778548 F 5 1 BE FIE LI THLH], 38 i S BUX B8 25 77 8% 7 DL H 2§ A B
HIT R EEEDIR A . Clear-Pending 27 17 28 AN S 0 Hh I A SATIR S

NVICH W7 (A s 28 mT LI R 507 3210 2 A7 A I8 M BOR B E. (AW A7 28 SCRFAAN TR
EINVICHH I (K138 FH 3 745 12 R Gz i S 1) 10— B A b i L, 1R g
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6.2.10.6 NVIC /Z#/a 17 #5misf
R: Hi, W: RE, RIW: /5

HH i Hihk RW  |#iid ShifE
SCSHHhit:

SCS_BA = 0xE000_E000

NVIC_ISER [SCS_BA+0x100 |R/W [IRQO ~ IRQ31 & B i fE 45 217 5% 0x0000_0000
NVIC_ICER |SCS_BA+0x180 [R/W [IRQO ~ IRQ31 &1l hEfa i 27 1758 0x0000_0000
NVIC_ISPR |SCS_BA+0x200 [R/W [IRQO ~ IRQ31 ¥ & H:ito s i 2 1728 0x0000_0000
NVIC_ICPR |SCS_BA+0x280 [R/W [IRQO ~ IRQ31 j5H: i i 2 1728 0x0000_0000
NVIC_IPRO  |SCS_BA+0x400 [R/W [IRQO ~ IRQ3 Wil s 2 4% i 2 1728 0x0000_0000
NVIC_IPR1  |SCS_BA+0x404 [RW [IRQ4 ~ IRQ7 T Wifltse izl 2 1755 0x0000_0000
NVIC_IPR2 |SCS_BA+0x408 [R/W [IRQ8 ~ IRQ1L1 Wil s Bzl e 17 2% 0x0000_0000
NVIC_IPR3  |SCS_BA+0x40C [R/W [IRQ12 ~ IRQ15 HIifh s 245 b 2 17 % 0x0000_0000
NVIC_IPR4  |SCS_BA+0x410 [R/W [IRQ16 ~ IRQ19 HrIki{h s Jaf5s bl 25 17 2% 0x0000_0000
NVIC_IPR5 |SCS_BA+0x414 [R/W [IRQ20 ~ IRQ23 HrIlifh s Ja 45 b 25 17 2% 0x0000_0000
NVIC_IPR6 |SCS_BA+0x418 [R/W [IRQ24 ~ IRQ27 HIifh s 245 b 27 17 % 0x0000_0000
NVIC_IPR7 |SCS_BA+0x41C [RW [IRQ28 ~ IRQ31 Wit s gtz i 27 17 5% 0x0000_0000
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IRQO ~ IRQ31 & B ez FE2 (NVIC ISER)

HH i Hihk RIW  |#R ShifE
NVIC_ISER |SCS_BA+0x100 |R/W [IRQO ~ IRQ31 ¥ & fi At 42| &5 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
SETENA
23 22 21 20 19 18 17 16
SETENA
15 14 13 12 11 10 9 8
SETENA
7 6 5 4 3 2 1 0
SETENA
£z £7:3%)
e {3 B Air
e —ANREZA P W F—LRFK N MNIRQO~IRQILI T (&5 MN16~47)
EE
0=
[31:0] SETENA = 51 REAE S b
R AE:
0 = MR PRk A AL
1 = MR WPIRA AR
T B AT AE R U T AR
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IRQO ~ IRQ31 y&E{H e F £ 22 (NVIC ICER)

HH i Hihk RIW  |#R ShifE
NVIC_ICER |SCS_BA+0x180 |R/W [IRQO ~ IRQ31 i A Fs | %5 - 2% 0x0000_0000
31 30 29 28 27 26 25 24
CLRENA
23 22 21 20 19 18 17 16
CLRENA
15 14 13 12 11 10 9 8
CLRENA
7 6 5 4 3 2 1 0
CLRENA
£z £7:3%)
WA R 2
AW, KR — N IRQO~IRQ3LHIH W (&S M16~47)
EE
0=
[31:0] CLRENA 1= 51%E1EAE o
R AE:
0 = MR PRk A AL
1 = MR WPIRA AR
T B AT AE R U T AR
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IRQO ~ IRQ31 & B H i H| 73 (NVIC ISPR)

HH i Hihk RIW  |#R ShifE
NVIC_ISPR |SCS_BA+0x200 |R/W [IRQO ~ IRQ31 ¥ & Hja x| & 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
SETPEND
23 22 21 20 19 18 17 16
SETPEND
15 14 13 12 11 10 9 8
SETPEND
7 6 5 4 3 2 1 0
SETPEND
£z £7:3%)
BB PN
R
0=k
1= H1EHERES. M Er—NIIRQO ~ IRQ31A I ([ 5 M16~47) .
[31:0] SETPEND
B
0 = MR WA EHATIRE
1 = MR IE R AR
D RZ A ERSER W LT HERRE
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IRQO ~ IRQ31 FFH:EFEH|FHFaE (NVIC ICPR)

HH i Hihk RIW  |#R ShifE
NVIC_ICPR |SCS_BA+0x280 |R/W [IRQO ~ IRQ31iEH k% 5 7E 4% 0x0000_0000
31 30 29 28 27 26 25 24
CLRPEND
23 22 21 20 19 18 17 16
CLRPEND
15 14 13 12 11 10 9 8
CLRPEND
7 6 5 4 3 2 1 0
CLRPEND
£z £7:3%)
TE P AR AL
R
0=k
= BUHHIRES . F—h R R —MIRQO ~ IRQILH T (&S M16~47) .
[31:0] CLRPEND
B
0 = MR WA EHATIRE
1 = MR IE R AR
T SR AHE R U T RS
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IRQO ~ IRQ3 H¥{h /% #7728 (NVIC IPRO)

HIHR s ik RIW |k SAE
NVIC_IPRO  |SCS_BA+0x400 |R/W [IRQO ~ IRQ3 H il s g 2 27 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
PRI_3 Reserved
23 22 21 20 19 18 17 16
PRI_2 Reserved
15 14 13 12 11 10 9 8
PRI_1 Reserved
7 6 5 4 3 2 1 0
PRI_O Reserved
A iR
IRQ31RES
[31:30] PRI_3 o _
OF I m e, 3RRRILM
[29:24] Reserved PR
IRQ2MR S %k
[23:22] PRI_2 o _ .
OF Rt adl, 3FRNEARM Y
[21:16] Reserved R
IRQL{E ALK
[15:14] PRI_1 o . )
OF R m e, 3FRRILM Ik
[13:8] Reserved TREd
IRQOR B4
[7:6] PRI_O

ORI mtoEH, RS SEH

[5:0] Reserved 1R
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IRQ4 ~ IRQ7 H ¥R/ #7728 (NVIC IPR1)

HIHR s ik RIW |k SAE
NVIC_IPR1  |SCS_BA+0x404 |R/W [IRQ4 ~ IRQ7 F il s g ol a7 1 o% 0x0000_0000
31 30 29 28 27 26 25 24
PRI_7 Reserved
23 22 21 20 19 18 17 16
PRI_6 Reserved
15 14 13 12 11 10 9 8
PRI_5 Reserved
7 6 5 4 3 2 1 0
PRI_4 Reserved
A iR
IRQ74 54
[31:30] PRI_7 o _
OF I m e, 3RRRILM
[29:24] Reserved PR
IRQ64564
[23:22] PRI_6 o _ .
OF Rt adl, 3FRNEARM Y
[21:16] Reserved R
IRQ5HE %2
[15:14] PRI_5 T _ )
OF R m e, 3FRRILM Ik
[13:8] Reserved TREd
IRQ4ME LK
[7:6] PRI_4

ORI mtoEH, RS SEH

[5:0] Reserved 1R
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NUVOTON MINI58DE
=

IRQ8 ~ IRQL1H M {h Rk FF AR (NVIC IPR2)

HIHR s ik RW  (Hiid SAE
NVIC_IPR2  |SCS_BA+0x408 |R/W [IRQS8 ~ IRQL1H Wit s 44 il 25 7% 2% 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
PRI_10 Reserved
15 14 13 12 11 10 9 8
PRI_9 Reserved
7 6 5 4 3 2 1 0
PRI_8 Reserved
A iR
IRQLIHESEHK
[31:30] PRI_11 IO — N
OF I m e, 3RRRILM
[29:24] Reserved PR
IRQLOM:ZE 4K
[23:22] PRI_10 SN g
OF Rt adl, 3FRNEARM Y
[21:16] Reserved TRE
IRQUE B
[15:14] PRI_9 I . .
OF R m e, 3FRRILM Ik
[13:8] Reserved TR e
IRQ8HR B
[7:6] PRI_8

ORI mtoEH, RS SEH

[5:0] Reserved fRE
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NUVOTON MINI58DE
=

IRQ12 ~ IRQ15 HWHfR LK T a8 (NVIC IPR3)

A {5 ik RIW  |##iR g LAl
NVIC_IPR3  [SCS_BA+0x40C |R/MW |IRQ12 ~ IRQ15H it o iz il 5 17-4% 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
28 22 21 20 19 18 17 16
PRI_14 Reserved
15 14 13 12 11 10 9 8
PRI_13 Reserved
7 6 5 4 3 2 1 0
PRI_12 Reserved
fir iR
IRQ15HE5EHK
[31:30] PRI_15 IO . R
ORI, BRRRIILSEH
[29:24] Reserved PR
IRQ1441 562
[23:22] PRI_14 T B .
OF NI e, BRI SEH
[21:16] Reserved TRE
IRQ13E5EHK
[15:14] PRI_13 o — .
OF NI , 3R RILIL LS
[13:8] Reserved TR e
IRQI2{R584K
[7:6] PRI_12

ORI mtoEH, RS SEH

[5:0] Reserved 1R
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NUVOTON MINI58DE
=

IRQ16 ~ IRQ19F R LK B 722 (NVIC IPR4)

A {5 ik RW  (Hiid g LAl
NVIC_IPR4  |SCS_BA+0x410 [RMW [IRQ16 ~ IRQLOH Wil Sc 2t fa thil 27 v 0x0000_0000
31 30 29 28 27 26 25 24
PRI_19 Reserved
28 22 21 20 19 18 17 16
PRI_18 Reserved
15 14 13 12 11 10 9 8
PRI_17 Reserved
7 6 5 4 g 2 1 0
PRI_16 Reserved
fir iR
IRQL9ESEHK
[31:30] PRI_19 N _ .
ORI, BRRRIILSEH
[29:24] Reserved PR
IRQ1842E 4K
[23:22] PRI_18 N _ .
OF NI e, BRI SEH
[21:16] Reserved TRE
IRQL74E5e %%
[15:14] PRI_17 o . X
OF NI , 3R RILIL LS
[13:8] Reserved TR e
IRQ164E5E4K
[7:6] PRI_16

ORI mtoEH, RS SEH

[5:0] Reserved 1R
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NUVOTON MINI58DE
=

IRQ20 ~ IRQ23 H Wik LKk & a8 (NVIC IPRS)

A {5 ik RIW  |##iR g LAl
NVIC_IPR5  |SCS_BA+0x414 |RMW [IRQ20 ~ IRQ23 HWifft 44t d% il 25 17 v 0x0000_0000
31 30 29 28 27 26 25 24
PRI_23 Reserved
28 22 21 20 19 18 17 16
PRI_22 Reserved
15 14 13 12 11 10 9 8
PRI_21 Reserved
7 6 5 4 3 2 1 0
PRI_20 Reserved
iz iR
IRQ23M &K
[31:30] PRI_23 o . .
ORI, BRRRIILSEH
[29:24] Reserved PR
IRQ2241 564
[23:22] PRI_22 i — .
OF NI e, BRI SEH
[21:16] Reserved TRE
IRQ214E S
[15:14] PRI_21 o — .
OF NI , 3R RILIL LS
[13:8] Reserved TR e
IRQ20M5E4K
[7:6] PRI_20

ORI mtoEH, RS SEH

[5:0] Reserved 1R
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NUVOTON MINI58DE
=

IRQ24 ~ IRQ27 HWifR 5K & a8 (NVIC IPR6)

A {5 ik RIW  |##iR g LAl
NVIC_IPR6  |SCS_BA+0x418 |RMW [IRQ24 ~ IRQ27 HWifftsEgtds il 257 v 0x0000_0000
31 30 29 28 27 26 25 24
PRI_27 Reserved
28 22 21 20 19 18 17 16
PRI_26 Reserved
15 14 13 12 11 10 9 8
PRI_25 Reserved
7 6 5 4 g 2 1 0
PRI_24 Reserved
fir iR
IRQ274H5 %
[31:30] PRI_27 N _ .
ORI, BRRRIILSEH
[29:24] Reserved PR
IRQ2645E 4%
[23:22] PRI_26 N _ .
OF NI e, BRI SEH
[21:16] Reserved TRE
IRQ254K 564
[15:14] PRI_25 e . X
OF NI , 3R RILIL LS
[13:8] Reserved TR e
IRQ24ME S
[7:6] PRI_24

ORI mtoEH, RS SEH

[5:0] Reserved 1R

Oct. 12, 2015 Page 88 of 424 Rev.1.01



NUVOTON MINI58DE
=

IRQ28 ~ IRQ31 H Wik LKk & a8 (NVIC IPR7)

A {5 ik RIW  |##iR g LAl
NVIC_IPR7  |SCS_BA+0x41C [RMW [IRQ28 ~ IRQ3LH Wit Sc 2t f thil 217 v 0x0000_0000
31 30 29 28 27 26 25 24
PRI_31 Reserved
28 22 21 20 19 18 17 16
PRI_30 Reserved
15 14 13 12 11 10 9 8
PRI_29 Reserved
7 6 5 4 g 2 1 0
PRI_28 Reserved
fir iR
IRQ34ESEL
[31:30] PRI_31 N _ .
ORI, BRRRIILSEH
[29:24] Reserved PR
IRQ304 54
[23:22] PRI_30 N _ .
OF NI e, BRI SEH
[21:16] Reserved TRE
IRQ29E 584K
[15:14] PRI_29 e . X
OF NI , 3R RILIL LS
[13:8] Reserved TR e
IRQ284R5EHK
[7:6] PRI_28

ORI mtoEH, RS SEH

[5:0] Reserved 1R
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NnUvoTOoN
I

6.2.10.7 PRI RIS

MINIS8DE

5 7 5 NVICH 5% 4 H 42 1) 25 77 2% 4h, NuMicro® MIni58 2 51t 3 (it 7 — b (1642 th1) 25 17 2% ke 389 5 v 17 2y

e, B CPIIRIRA

CNMIJEER” A1 b=t , k.
R: R, W: RE, RIW: /5

A s ik RW  [#iR ShrfE

INT Zepthht:

INT_BA = 0x5000_0300

IRQO_SRC INT_BA+0x00 R IRQO (BOD) H Wil OXXXXX_XXXX
IRQ1_SRC INT_BA+0x04 R IRQ1 (WDT) iR OXXXXX_XXXX
IRQ2_SRC INT_BA+0x08 R IRQ2 (EINTO) iR OXXXXX_XXXX
IRQ3_SRC INT_BA+0x0C R IRQ3 (EINT1) H iRz OXXXXX_XXXX
IRQ4_SRC INT_BA+0x10 R IRQ4 (GPO/1) HHriE iRz OXXXXX_XXXX
IRQ5_SRC  |INT_BA+0x14 R IRQ5 (GP2/3/4) Wi iR OXXXXX_XXXX
IRQ6_SRC INT_BA+0x18 R IRQ6 (PWM) A W7 i 5] OXXXXX_XXXX
IRQ7_SRC INT_BA+0x1C R IRQ7 (BRAKE) 1 IKrifl il 51 OXXXXX_XXXX
IRQ8_SRC INT_BA+0x20 R IRQ8 (TMRO) H Wi OXXXXX_XXXX
IRQ9_SRC INT_BA+0x24 R IRQ9 (TMR1) HKrilis OXXXXX_XXXX
IRQ10_SRC |INT_BA+0x28 - 1584 OXXXXX_XXXX
IRQ11_SRC [INT_BA+0x2C - 1524 OXXXXX_XXXX
IRQ12_SRC [INT_BA+0x30 R IRQ12 (UARTO) HHriEis il OXXXXX_XXXX
IRQ13_SRC [INT_BA+0x34 R IRQ13 (UART1) HKrifitis OXXXXX_XXXX
IRQ14_SRC [INT_BA+0x38 R IRQ14 (SPI) H i ik OXXXXX_XXXX
IRQ15_SRC [INT_BA+0x3C - 1584 OXXXXX_XXXX
IRQ16_SRC [INT_BA+0x40 R IRQ16 (GP5) A Wi i OXXXXX_XXXX
IRQ17_SRC [INT_BA+0x44 R IRQ17 (HIRC trim) = Wik 5l OXXXXX_XXXX
IRQ18_SRC |INT_BA+0x48 R IRQ18 (1°CO) Hirisins OXXXXX_XXXX
IRQ19_SRC [INT_BA+0x4C R IRQ19 (1°C1) kiR s OXXXXX_XXXX

IRQ20_SRC [INT_BA+0x50 - 1 OXXXXX_XXXX
IRQ21_SRC [INT_BA+0x54 - 1R85 OXXXXX_XXXX
IRQ22_SRC [INT_BA+0x58 - 1% OXXXXX_XXXX
IRQ23_SRC [INT_BA+0x5C - 1524 OXXXXX_XXXX
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NnUvoTOoN
I

MINIS8DE

HH i Hihk RW  |#iid ShifE

INT Zepthht:

INT_BA = 0x5000_0300

IRQ24_SRC |INT_BA+0x60 - 1525 OXXXXX_XXXX
IRQ25_SRC [INT_BA+0x64 R IRQ25 (ACMP) H1 iR 71 OXXXXX_XXXX
IRQ26_SRC |INT_BA+0x68 - 1525 OXXXXX_XXXX
IRQ27_SRC |INT_BA+0x6C - 1588 OXXXXX_XXXX
IRQ28_SRC |[INT_BA+0x70 R IRQ28 (PWRWU) H Wi iR 5 OXXXXX_XXXX
IRQ29_SRC [INT_BA+0x74 R IRQ29 (ADC) H s OXXXXX_XXXX
IRQ30_SRC [INT_BA+0x78 - 154 OXXXXX_XXXX
IRQ31_SRC [INT_BA+0x7C - N OXXXXX_XXXX
NMI_CON INT_BA+0x80 RIW  INMIH Bl 54 ) 2 A7 28 0x0000_0000
MCU_IRQ INT_BA+0x84 RW  [MCU IRQZ I Z 1738 0x0000_0000
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NUVOTON MINI58DE
=

IRQO (BOD) H ¥R iR %] (IRQ0 SRC)

HIHR s ik RIW  |f#id SAE
IRQO_SRC [INT_BA+0x00 R IRQO (BOD) H Wil it 1 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved BOD_INT
A iR
[31:1] Reserved TRE
IRQO R WHF RS
[0] BOD_INT 0 = IRQO H WA 2>k HBODH K (BOD_INT).
1 = IRQO H ik EBODH i (BOD_INT).
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NUVOTON MINI58DE
=

IRQ1 (WDT) HKr¥E R (IRQ1 SRC)

FrH Rk bk RIW  [#iid BhifE
IRQ1_SRC  [INT_BA+0x04 R IRQ1 (WDT) Hl7 i 1 OXXXKX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved WWDT_INT WDT_INT
iz iR
[31:2] Reserved TRE
IRQ1LH Wi - 71
1] WWDT_INT 0 = IRQLPMHEA ALK B & A I 1 h i (WWDT _INT).
1 =IRQL ¥k B & D& 1Ml (WWDT_INT).
IRQLH BT R A A
[] WDT_INT 0 = IRQLAWHEA K B E 11/ Tl (WDT _INT).
1 = IRQLH TR (1 1 i (WDT_INT).
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NUVOTON MINI58DE
=

IRQ2 (EINTO) H¥rJgiRA] (IRQ2 SRC)

A {5 ik RIW  |##iR g LAl
IRQ2_SRC [INT_BA+0x08 R IRQ2 (EINTO)H Wil i 5l OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 © 8
Reserved
7 6 5 4 3 2 1 0
Reserved EINTO
iz iR
[31:1] Reserved TRE
IRQ2 H rE R A
0] EINTO 0 = IRQ21 IHEA 2 3k 1 P3.2 8| I 435 1 K7 15 E-0(EINTO)
1 = IRQ2 Wik B P3.25| I 71 H i {55 0(EINTO)
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NUVOTON MINI58DE
=

IRQ3 (EINT1) F¥rJFiRA] (IRQ3 SRC)

HIHR s ik RIW  |f#id SAE
IRQ3_SRC [INT_BA+0x0C R IRQ3 (EINTL) H i ik OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved EINT1
A iR
[31:1] Reserved TRE
IRQ35 WiIF RS
[0] EINT1 0 = IRQ3H KA 2 3K A P5.25| I 44 P k% 51 (EINT1)
1 = IRQ3T T2k A P5. 25| M {5 51 (EINT1)
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NUVOTON MINI58DE
=

IRQ4 (GPA/B)H WiE R T (IRQ4 SRC)

FrH Rk bk RIW  [#iid RAfE
IRQ4_SRC [INT_BA+0x10 R IRQ4 (GPO/1) H i ik OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved GP1_INT GPO_INT
fir R
[31:2] Reserved TRE
IRQ4 A B RH
[1] GP1_INT 0 = IRQAHITF A2k HGPLH K (GPL_INT).
1 = IRQ4F Wik 5 GP1H Wi (GP1_INT).
IRQAHHIIEA A
[0] GPO_INT 0 = IRQAHIIHA K H GPOH B (GPO_INT).
1 = IRQ4F Wik 14 GPOH BT (GPO_INT).
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NUVOTON MINI58DE
=

IRQ5 (GPC/D/F)H WHERAI(IRQ5 SRC)

I fRFEHLhE RIW  |#R SAfE
IRQ5_SRC [INT_BA+0x14 R IRQS5 (GP2/3/4)H Wil iK1 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved GP4_INT GP3_INT GP2_INT
A £7:3%)
[31:3] Reserved TRE
IRQ5H Wi A Al
[2] GP4_INT 0 = IRQSH ITE A S 3k H GP4H Il (GP4_INT).
1 = IRQ5H Wik H GP4H i (GP4_INT).
IRQ5H BT A 5!
[1] GP3_INT 0 = IRQ5HIIEA & K H GP3 i (GP3_INT).
1 = IRQ5H Wik 4 GP3H B (GP3_INT).
IRQ5H Wi H 5]
[0] GP2_INT 0 = IRQSH A& 3k H GP2H i (GP2_INT).
1 = IRQ5k HGP2H1 i (GP2_INT).
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NUVOTON MINI5S8DE

I

IRQ6 (PWM)F BiJRIRHI(IRQ6 _SRC)

HIHR s ik RIW  |f#id SAE
IRQ6_SRC [INT_BA+0x18 R IRQ6 (PWM) H Wi 51 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PWM_INT
A iR
[31:1] Reserved TRE
IRQ65 Wi RS
[0] PWM_INT 0 = IRQ6H A 2k B PWMH K (PWM_INT).
1 = IRQ6 T Wsisk F PWMH i (PWM_INT).
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NUVOTON MINI58DE
=

IRQ7 (BRAKE)H Wiy iR (IRQ7 SRC)

HIHR s ik RIW  |f#id SAE
IRQ7_SRC [INT_BA+0x1C R IRQ7 (BRAKE) H il 551 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved BRAKE_INT
A iR
[31:1] Reserved TRE
IRQ7H BrIE R A
[0] BRAKE_INT 0 = IRQ7H Wi JEA~ /23K H Brake 1 i (BRAKE_INT).
1 = IRQ7H Wik & Brake i (BRAKE_INT).
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NUVOTON MINI5S8DE

I

IRQ8 (TMRO)H iR R (IRQ8 SRC)

HIHR s ik RIW  |f#id SAE
IRQ8_SRC [INT_BA+0x20 R IRQ8 (TMRO)H W ii ) OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8

Reserved
7 6 5 4 3 2 1 0
Reserved TMRO_INT

A iR
[31:1] Reserved TRE

IRQ8H Wi RS
[0] TMRO_INT 0 = IRQ8H I A A2 3k F TimerOH i (TMRO_INT).

1 = IRQ8H Wik H Timer0H i (TMRO_INT).
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NUVOTON MINI5S8DE

I

IRQ9 (TMR1) F¥riFiFHI(IRQ9 SRC)

HIHR s ik RIW  |f#id SAE
IRQ9_SRC [INT_BA+0x24 R IRQY (TMRL) H i i1 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8

Reserved
7 6 5 4 3 2 1 0
Reserved TMRL_INT

A iR
[31:1] Reserved TRE

IRQOH Wi RS
[0] TMR1_INT 0 = IRQOH A /22K A TimerlH i (TMRL1_INT).

1 = IRQOF Wik & Timer1 1 Wi (TMRL_INT).
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NUVOTON MINI58DE
=

IRQ12 (UARTO)H IR FI(IRQ12 SRC)

HH i Hihk RIW |k ShifE
IRQ12_SRC [INT_BA+0x30 R IRQ12 (UARTO) H IHriis il OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved UARTO_INT
£z R
[31:1] Reserved TRE
IRQL2 WiEIRF
[0] UARTO_INT 0 = IRQL2H i A~ & 3k H UARTOH T (UARTO_INT).
1 = IRQ127 Wik B UARTOH I (UARTO_INT).
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NUVOTON MINI58DE
=

IRQ13 (UARTL)H IR FI(IRQ13 SRC)

HH i Hihk RIW |k ShifE
IRQ13_SRC [INT_BA+0x34 R IRQ13 (UARTL) HIHriis il OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved UARTL_INT
£z R
[31:1] Reserved TRE
IRQL3 WEIRF
[0] UARTL_INT 0 = IRQL3H Wi A&k H UART L Wi (UARTL_INT).
1 = IRQ13 Wik H UART1H B (UARTL_INT).
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NUVOTON MINI58DE
=

IRQ14 (SPYHKIERA] (IRQ14 SRC)

HIHR s ik RIW  |f#id SAE
IRQ14_SRC [INT_BA+0x38 R IRQ14 (SPI) = Wrisis 1 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SPL_INT
A iR
[31:1] Reserved TRE
IRQL4H WiJs B
[0] SPI_INT 0 = IRQLAH A2 3k H SPIFF Wi (SPI_INT).
1 = IRQL4H WK H SPIH KT (SPI_INT).
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NUVOTON MINI58DE
=

IRQ16 (GP5)H MR IRHI(IRQ16 SRC)

HIHR s ik RIW  |f#id SAE
IRQ16_SRC [INT_BA+0x40 R IRQ16 (GP5) H riliiH i OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved GP5_INT
A iR
[31:1] Reserved TRE
IRQ16H Wids B
[0] GP5_INT 0 = IRQL6H i JEA~ 72>k B GP5H i (GP5_INT).
1 = IRQ16 Wik F GP5H i (GP5_INT).
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NUVOTON MINI58DE
=

IRQ17 (HIRCA:#E) HWryRIFA(IRQ17 SRC)

HH i Hihk RIW |k ShifE
IRQ17_SRC [INT_BA+0x44 R IRQ17 (HIRCAZ#E) - s - 51l OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved HIRC—N-I;RIM—I
A Hiid
[31:1] Reserved R
IRQL7H YIRS
[0] HIRC_TRIM_INT [0 = IRQ17 i A~ 2k B HIRCHEZ #EH Wi (HIRC_TRIM_INT).
1 = IRQ173k AHIRCE: :H Wi (HIRC_TRIM_INT).
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NUVOTON MINI58DE
=

IRQ18 (I°CO)H WY IRRI(IRO18 SRC)

HIHR s ik RIW  |f#id SAE
IRQ18_SRC [INT_BA+0x48 R IRQ18 (1°CO) iR OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved 12CO_INT
A iR
[31:1] Reserved TRE
IRQ18 HHiIE RS
[0] I12CO_INT 0 = IRQL8 WA K [ 1°CO I (1I2CO_INT).
1 = IRQ18 1 ¥k F 12CO i (1I2C0_INT).
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NUVOTON MINI58DE
=

IRQ19 (I°C1)HHTEIRRI(IRO19 SRC)

HIHR s ik RIW  |f#id SAE
IRQ19_SRC [INT_BA+0x4C R IRQ19 (1°C1)r W7 iiR OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved 12C1_INT
A iR
[31:1] Reserved TRE
IRQLOH WY B
[0] 12C1_INT 0 = IRQLO WA K [ 1°CLHHr(1I2C1_INT).
1 = IRQL9 IrJok E 1PC1ef BT 12C1_INT).

Oct. 12, 2015 Page 108 of 424 Rev.1.01



NUVOTON MINI5S8DE

I

IRQ25 (ACMP)H ErJE iR A (IRQ25 SRC)

HH i Hihk RIW |k ShifE
IRQ25_SRC [INT_BA+0x64 R IRQ25 (ACMP)H Tl ikl OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved ACMP_INT
£z R
[31:1] Reserved TRE
IRQ25 9 WiE IR A
[0] ACMP_INT 0 = IRQ25H i JiA~ /& >k B ACMPH i (ACMP_INT).
1 = IRQ25 Wik H ACMP 1 I (ACMP_INT).
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NUVOTON MINI58DE
=

IRQ28 (PWRWU)H ¥riE R A (IRO28 SRC)

HH i Hihk RIW |k ShifE
IRQ28_SRC [INT_BA+0x70 R IRQ28 (PWRWU)H il ikl OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PWRWU_INT
£z R
[31:1] Reserved TRE
IRQ28 Wi IR A
[0] PWRWU_INT 0 = IRQ28H Wi AN A2 3k H PWRWUH i (PWRWU_INT).
1 = IRQ28 1 Wik [ PWREUH i (PWRWU_INT).
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NUVOTON MINI5S8DE

I

IRQ29 (ADC)HF WryRRAI(IRQ29 SRC)

HIHR s ik RIW  |f#id SAE
IRQ29_SRC [INT_BA+0x74 R IRQ29 (ADC)H Wi 151 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved ADC_INT
A iR
[31:1] Reserved TRE
IRQ29H WiJs 5l
[0] ADC_INT 0 = IRQ29+ i A~ 72k B ADCH i (ADC_INT).
1 = IRQ29 Wik 5 ADCHi 7 (ADC_INT).
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NUVOTON MINI58DE
=

NM I BT 6 4 ] BF A7 28 (NM I SEL )

HH i Hihk RIW |k ShifE
NMI_CON INT_BA+0x80 RIW  [NMIHH il g8 642 1l 2 4745 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved NMI_SEL_EN
7 6 5 4 3 2 1 0
Reserved NMI_SEL
£z R
[31:9] Reserved ]
NMI B R AL (S 1R)
0 = NMI i % 1k
[8] NMI_SEL_EN |1 = NmIlii i
AN S R, BRI TF BAK U ik 0x5000_01005 A\0X59. 0x16F10x885K
K FIEA R . WEE S ASYS_BA+0x100/ % /74$SYS_REGLCTL .
[7:5] Reserved 1R
NMIH iR R Ar
[4:0] NMI_SEL ® . N
Cortex®-MOFNMIH T AT LLIE FENMI_SEL 5 & AT o] — AN 4M gL 7
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MCU Fl7iERIFEAF £ 2R (MCU_IRQ)

FrH Rk bk RIW  [#iid BhifE
MCU_IRQ INT_BA+0x84 R/W  |MCU IRQ SR %5 7 a% 0x0000_0000
31 30 29 28 27 26 25 24
MCU_IRQ
23 22 21 20 19 18 17 16
MCU_IRQ
15 14 13 12 11 10 9 8
MCU_IRQ
7 6 5 4 3 2 1 0
MCU_IRQ
iz i
MCU IRQH WAz
MCU_IRQURSER B SMBERIFT A R, SR J5 T 1K 2 Cortex®-MO P A% [R5 . 45 T 3 AT
R A I B Cortex®-MO Hh 7 o
[31:0] MCU_IRQ MCU_IRQUSAESR [ AL T AT Rl . JRAEARATRE, SRJ5 T iCortex®-MO.
UMCU_IRQ[NHOM, #BEMCU_IRQ[N LIS p— A~ F Cortex®-MO NVIC[n]fI 7 .
YMCU_IRQ[NIN1 (EmkE W= i, W EMCU_bitn v LB Rk, &8
MCU_IRQ[n] SA0TC5 M -
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6.2.11 RG#EH| FA2%(SCB)

Cortex®-MOMR A FIZ AT R 35 H B R G 29 A 28 PR, I I X B8 R i 45 1) 27 A7 22 1T LLI%HICPUID.  Cortex®-
MO I 1t 56 2% FCortex®-MO HELJE 45 3

F L4 B 152 % ARM® Cortex®-MOH A 2% T RI“ARM® v6-M4HI 2% Tt
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6.2.11.1 R HI L a7 17 75 s

R: R, W: RE, RIW: /5

MINIS8DE

HH D2 hE RW  |#iid ShifE
SCSHEeHht:

SCS_BA = 0xE000_E000

SCS_CPUID [SCS_BA+0xD00 |R CPUID% 745 0x410C_C200
SCS_ICSR  [SCS_BA+0xD04 [RMW  |iahilIR A 2517 o 0x0000_0000
SCS_AIRCR [SCS_BA+0xDOC |R/W |8 I o il & Ao 25 1) 27 4758 0XFA05_0000
SCS_SCR SCS_BA+0xD10 |RW | RGixihil 5% 0x0000_0000
SCS_SHPR2 |SCS_BA+0xDI1C |R/W |RGiAbHE2A S 27 17282 0x0000_0000
SCS_SHPR3 [SCS_BA+0xD20 [R/W |RZiALH B IELH A3 0x0000_0000
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6.2.11.2 FZ15H| G177
CPUID® f£22(SCS _CPUID)

HH i Hihk RIW  |#R ShifE
SCS_CPUID [SCS_BA+0xD00 |R CPUID% 748 0x410C_C200
31 30 29 28 27 26 25 24
IMPLEMENTER
23 22 21 20 19 18 17 16
Reserved PART
15 14 13 12 11 10 9 8
PARTNO
7 6 5 4 3 2 1 0
PARTNO REVISION
£z £7:3%)
SEHEARS
[31:24] IMPLEMENTER o o o
SEHEARAS B ARM® 43 it (ARM® = 0x41)
[23:20] Reserved 1R
Pt iup )
[19:16] PART . .
ARMV6-M1: H R [ {H 0xC
KBTS
[15:4] PARTNO i L
32 tH K (1B 0xC20
Birs
[3:0] REVISION i .
B2t Sk 1B 0X0

Oct. 12, 2015 Page 116 of 424 Rev.1.01



NUVOTON MINI5S8DE

I

T BPIRAS FF 2R (SCS _ICSR)

HH i Hihk RIW |k ShifE
SCS_ICSR  [SCS_BA+0xD04 [RMW |ririsiRA 272 58 0x0000_0000
31 30 29 28 27 26 25 24
NMIPENDSET Reserved PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR | Reserved
23 22 21 20 19 18 17 16

ISRPREEMPT| ISRPENDING | Reserved VECTPENDING
15 14 13 12 11 10 9 8
VECTPENDING Reserved VECTACTIVE
7 6 5 4 3 2 1 0
VECTACTIVE
£z £7:3%)
NMIH B EEENL
HERAE:
0=

1 = HNMIF R i

[31] NMIPENDSET [P/

0 = NMIFH & H Hk

1= NMISFH R

E HTFNMER T, BT OB A F S — M B %A 5 Ll 2 3 ANMIR 5 Ab L,
HENFHE GG, SRS ZANES .. XEERE R YR IEAPITNMIR F R P
B PR AENMIE 5, NMISRE AL BRAR 7 2 BOX — A A 3R [H] 1,

[30:29] Reserved TRE

PendSVik BH:EAL

BHlE:

0=

1 = ¥PendSV 5 ik

BRAE:

0 = PendSV5# & it

1 = PendSV& & il

i WE AN B PendSY i R i ME— 5.

[28] PENDSVSET

PendSV F&EE#EAL

HHAE:

0=

1 = HkPendSV R H HFUIR &

E N A E M. N T EBRPENDSVEL, RUAZAFI4EPENDSVSETEO, 1+
PENDSVCLRE1 .

[27] PENDSVCLR
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I

i Ejip

[26] PENDSTSET

SysTickF ¥ & B i
HiE(E:

0 =T

1 = ¥4 SysTick 7 Hi
B

0 = SysTick & ¥ A it
1 = SysTick s #H:id

[25] PENDSTCLR

SysTick B ¥ AL
R

0=

1 = iR SysTick 5 i Ht R3S

VE: ZAA R, MREEFRPENDSTAIR, W20 44EPENDSTSETS0, 1+
PENDSTCLRE1 .

[24] Reserved

TR

[23] ISRPREEMPT

FTHSE SR AL
WFAZALBEE, — MR TR A U RSB B IFREA RS .
b A

[22] ISRPENDING

AR E (AR NMIFIFaults)
0 = "I e
1 = ki

b: RN RE

[21] Reserved

(351

[20:12]

VECTPENDING

HEAFPREZREHRE S

0= A FHER

A0 = e H P L SR SR S
R A

[11:9] Reserved

TRE

[8:0] VECTACTIVE

BELHPITRES

0 = Thread#i =t

9E0 = HHTPUT RE M FE S
VB X R
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[SLF b WA o 3% 4] BF 7748 (SCS_AIRCR)

HH i Hihk RIW |k ShifE
SCS_AIRCR |SCS_BA+0XDOC R/ |32 Hh i A1 55 0 428 i) 2 A 5% OxFA05_0000
31 30 29 28 27 26 25 24
VECTORKEY
23 22 21 20 19 18 17 16
VECTORKEY
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SYSRESETRE[VECTCLRAC [ o o o
Q TIVE
£z £7:3%)
HHERTHES
S
[31:16] VECTORKEY MEE XA A7, VECTORKEY 1A% B NOXO5FA , 75 'S 4k R4l 25 .
' VECTORKEY 3 T-Wj 1 R E AL sl 1 bR 7 RS BT IR 5 3 748
R AE:
2 H SR 118 W OXFA05.
[15:3] Reserved 1R
RESEAER
2] SYSRESETREQ [HEfMELE5IE—ANEAESHESH, RWHEMIHR,
AR BN, BALEAEE.
[1 VECTCLRACTIVE o L o
PREA TR YEXAFERE, AP ULIEEMS0, 500K AT T .
[0] Reserved {REd
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RG] 174 (SCS SCR)

I fRFEHLhE RIW  |#R SAfE
SCS_SCR SCS_BA+0xD10 RIW | RG 1 H 2 F5% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SEVONPEND | Reserved SLEEPDEEP SLEEPTONEXI Reserved
£z £7:3%)
[31:5] Reserved PR
HEnN RIXEG
0 = RE{E R Wra gk v] LI B AL PR3, ANEFEZEAHIiEN .
" SEVONPEND |1 = TERETHRIFA I A | TR 3
DA HEA P NS E, EE S MWWFEM AR 2% . R AR SR
P, FARG S PEM R R —NWFE.
AT SEVIE L BN FIFE 2 B AL B2 o
[3] Reserved 73]
Kb TR B B R AT R AR AR e 4
42 1) b B 35 7 A FASE A7 P AR HIRE A2 TR R R A
2] SLEEPDEEP
0 = PRHRAH
1 = PRBEARIRAE X
Sleep-On-Exitf#fg
ZAL R 24 M Handler #30R (7] 2 Thread 20T, 27538 HAKHR
[1 SLEEPONEXIT [0 = %M Thread #zGiR [FIHF, ASPRAR
1 = MISRIR A # Thread B zUmf,  3F AMRHRBLER B PR HR
BN RE— AW, AT G R R3] — N2 1 3 ek R o
[0] Reserved {REd
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RENHEBREF TR 2 (SCS SHPR2)

HIHR s ik RW  (Hiid SAE
SCS_SHPR2 [SCS_BA+0xDIC |RMW |RZiALIRBAR ek 27 17582 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
A iR
[31:30] PRI_11 ’%gﬁftﬂgglm%ﬁ - sveal
OF I m e, 3RRRILM
[29:0] Reserved B
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RGN IR F 2R3 (SCS _SHPR3)

A {5 ik RIW  |##iR g LAl
SCS_SHPR3 |SCS_BA+0xD20 [RIW | RZiAbFHSLIR e sk 247 583 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
23 22 21 20 19 18 17 16
PRI_14 Reserved
15 14 13 12 11 10 © 8
Reserved
7 6 5 4 g 2 1 0
Reserved
fir iR
[31:30] PRI_15 RIUBBISHRLR - SysTick
OF I m e, 3RRRILM
[29:24] Reserved PR
[23:22] PRI_14 %%ftﬁjglm%ﬁ - PendSV
OX ek, 3 RmILIR Lk
[21:0] Reserved TRE
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6.3 HFehiEHaR
6.3.1 MR

b 1) 28 AN S F SR AL PR, AL R G R AT A L B A B Ao % ) B S T B s e ) T
5, IR b L AN 43 AT Bk R AT D RESS . ECPUMH RS TIEEPDEN(CLK_PWRCTL[7])fz fllCortex®-MO P
BHATWFRIFE A J5, O A R NRThFERE . E BRIk 42, O F 4 & 1B HARTIFERE 0. 7E(RThFE
T, I B ) 28 2 S P A A~ 24MHz = 3 IR AN N 34522, 1184MHz = RCHR 3% 8%, AR 2482
Feo NPT S B i R AR 28 AN A B R 1 1T P

A A A 2E B3 EH A0 R 3N B YR 4
®  HNHA~24 MHz = LR (HXT) 8k 4M5832.768 kHz R IE fmfk (LXT)

® 4R MIPLLY IR B 4514 (PLLFOUT), PLL HI4ME 4~24 MHz i)k i R 5 #522.1184
MHz #ik % #5 e it i BHi)

®  Ni#22.1184 MHz= #RCHRE % %4 (HIRC)
®  Ni10 kHzIK I RCHR % 2% (LIRC)

XTLEN (CLK_PWRCTL[1:0]) HXT or LXT
XT1_IN t 4~24 MHz HXT
- or PLLSRC (CLK_PLLCTL[19])
XT1_OUT, | 32.768 kHz LXT
>0 PLL FOUT
—» PLL >
HIRCEN (CLK_PWRCTL[2]) R
22.1184 MHz
HIRC
HIRC o
LIRCEN (CLK_PWRCTLJ[3])
10 kHz LIRC
LIRC v
Legend:
HXT = 4~24 MHz external high speed crystal oscillator
LXT =32.768 kHz external low speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator
LIRC =10 kHz internal low speed RC oscillator

6.3-1 I Bl % A A HE ]
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22.1184 22.1184 MHz 11
MHz ”
10 ki CPUCLK CPU
b
4~24 o 011
PLLFOUT
g | 010 1/(HCLKDIV+1) HCLK
Reserved
10 kHz — » ool
4~24 MHz
000
CLKSELO[2:0] — 221184MHz | o0

External trigger
4gg> 011

221184 MHz HCLK 1 010 TMR 1
> 1 »( TMRO

A4~24 MHz PLLFOUT 10 kHz
0 — - 001
4~24 MHz
PLLCON[19] ———— > 000

CLKSEL1[14:12] 221184 MHz FMC

CLKSEL1[10:8]

CPUCLK
22.1184 MHz —» 1
——— P~

12 111 SysTick
> 0

HCLK >
o o
424 MUz SYST_CSR[2]

— === {12} 010

Reserved
001
4~24 MHz 000 Reseved ' |1 »( PWMCH45
HCLK 10 ‘ »( PWMCH23
— >
CLKSELO[5:3] — »( PWMCHO1
CLKSEL2[5:4] CLKSEL2[17:16]
CLKSEL1[31:30] 10 kHz ~J
CLKSEL1[29:28] ——— " 11
HCLK WWDT
1/2048 10
10 kHz
11
HCLK
———  » 1/2048 10 WDT
4~24 MHz
AOO/
Reserved CLKSELl[lZO]
22.1184 MHz — 11
——=un PLLFOUT
PLLFOUT 10
4~24 MHz —» 01
—» 00 4~24 MHz
00
CLKSEL1[25:24] ——
CLKSEL1[5:4] p 1/(UARTDIV+1) UART 0~1

22.1184 MHz
—» 11

HCLK 10 J » 1/(ADC_DIV+1) ADC

PLLFOUT | o1 22.1184 MHz 10 kHz
» 11 4>-BOD
4~24 MHz
2t VRZ ol 00 HCLK 10
Reserved »( FREQDIV
CLKSEL1[3:2] —~ _Reseved o 01
4~24 MHz » 00 Note: Before clock switching, both the pre-
selected and newly selected clock sources
CLKSEL2[3:2] must be turned on and stable.

6.3-2 W8 A 28 4 R AE I
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6.3.2 HzhiHE

%0 SR A SRR HET AR HIRC (AN 22.1184MHz RC #R#%#%) A LB R #iILXT (4h#532.768 kHz
m ARG ) H Sl AR AR VR, R EEL%N . Pl RETE—NEH1122.1184 MHzH
By, (HH P AT 22.1184 MHz HXTE A R GeH 8035, AbATAT AFE R4 L IREH:—1~32.768 kHz & dik, A5
BFREQSEL (SYS_IRCTCTL[O] Al #Eik$8) A “17, X HAMERED et Al ge . WrIRESHR & A7
FREQLOCK (SYS_IRCTISTS[0] HIRCHIHA i IRA) N “17 KHHIRCHI KR EEL1% W . N TR E LT
IR, 2 I B B LOOPSEL (SYS_IRCTCTL[5:4] Al Kk 1+ 54 3F) MIRETRYCNT (SYS_IRCTCTL[7:6]
WA R SRR A ) 117

6.3.3 REGiAT4PFISysTick B4t

RGN B 4TI P, d B R 3 A I BRI DI o T 7 A7 4 HCLKSEL
(CLK_CLKSELO[2:0]). HAEEI U1~ Fior.

HCLKSEL (CLK_CLKSELO[2:0])

22.1184 MHz ~
HIRC 111

10 kHz LIRC

011
CPUCLK -CPU

PLL FOUT 010
— | >
HCLK
TI(HOLK N#1) | CLK [ anp |
Reserved 001
4~24 MHz HXT or HCLKDIV (CLK_CLKDIV[3:0])

PCLK -APB
32.768 kHz LXT

————————» 000

CPU in Power Down Mode

Legend:

HXT =4724 MHz external high speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator
LIRC =10 kHz internal low speed RC oscillator

Note: Before clock switching, both the pre-
selected and newly selected clock sources
must be turned on and stable.

6.3-3 RS R HE E

TEZ Rt ehasi s PCLKAYRT AR EFHCLK -

Cortex®-MOP I SysTick it BJg o] 1L e CPUIN BHEt /NI i (SYST_CTRLI2])  4115R-{i F S M »
SysTick it (STCLK) 45 4 NETEIT RO « I EE DIHUR T2 (7 # STCLKSEL (CLK_CLKSELO[5:3]). HAfE
E4 T 6.3-4F7 ¢
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— STCLKSEL (CLK_CLKSELO[5:3])

22.1184 MHz \
ﬂgi———»lﬂ.%—wﬂk\
HCLK
4724 MAz AXT oL_112 on

68 kHz L X 1/2 010 STCLK,,
Reserved N
4~24 MHz HXT or » 001
32.768 kHz LXT » 000

. P Legend:
Note: Before clock switching, both the pre- HXT = 4~24 MHz external high speed crystal oscillator
selected and newly selected clock sources HIRC = 22.1184 MHz internal high speed RC oscillator
must be turned on and stable. LIRC = 10 kHz internal low speed RC oscillator

6.3-4 SysTick I 4 il HE K]
6.3.4 AMEETBHIRIERE

AN BT DUA A R R JE A D e i B . EERGR T ANFEIR M. 1656 % 4745 CLK_CLKSEL1 F
CLK_CLKSEL2. 7£6.3.8% 1ifg £k .

THERL, A0S B A PRI AL T RS RS Z 5, A AT NI BRI DI B 55— AN
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PCLK
WDTCKEN
—(CLK-APBCLKIGH

TMROCKEN
y

1) e

] 7

TMR1CKEN

1) e

(CLK_APBCLKI3])
\ — o8

CLKOCKEN

)

= 4

I12COCKEN

> requency
o Divide

—(CLK-APBGCLKI8))

I2C1CKEN

e

y
- )

SPIEN
(CLK_APBCLK[12])

1 ) e

UARTOCKEN

1 —==m

1)

UART1CKEN

CLK_APBCLKI7D
GCLK-_APBGLK7})

PWMCHO1CKEN

1) e

1) e

(CLK_APBCLK[20D
{CLIK-AF <J20D

PWMCH23CKEN

11

— y

PWMCH45CKEN

)

1

ADCCKEN

ADC

ACMPCKEN

1) e
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Peripheral Clock %83 | Ext. CLK(HXT Or HIRC LIRC HCLK PLL
LXT)

WDT Yes Yes No Yes Yes No
WWDT Yes Yes No Yes Yes No
TimerO Yes Yes Yes Yes Yes No
Timerl Yes Yes Yes Yes Yes No

I’co No

I’c1 No

SPI Yes Yes No No Yes Yes
UARTO Yes Yes Yes No No Yes
UART1 Yes Yes Yes No No Yes

PWM No

ADC Yes Yes Yes No Yes Yes
ACMP No

# 6.3-1 S phiE I PR

TR T ARSI B IE AN PR PR AN L B AT e [ 2 I PCLK.
6.3.5 FHEHEAN
U HE NS U, R G BRI — LG B DL R — Se AR BB DG . A — L Bl S AR U
H4E TAE
an R e AT E TAE:
o B EAGE
® 10 kHz N #MIRHE R 2 # (LIRC)
®  32.768 kKHz#MB K S IRAT £ (LXT)(Z4PDLXT = 1 HXTLEN[1:0]=10)
® SN AL pE SR B 10 KHZ A FRICE IR 7 4%)
C I Y iR
B EN R0/ B

6.3.6 iaskH

FW AT — A2 TR IR 3 s, 1% 58 16T = /e 4L Ho Ao — 2 2w
W, B I6IEN S IR e, %2 BB Rt 10 HE B BICLKOE I . RIEILAT 16 A 4 20 471
B, ARERL2Y. Fi/22 . Fi/2', I ARFin g B e 4 45 58 I B b i AN AR

AR Fou = Fin/2™Y, HpFin g NI 45i26,  Fout b /- 58846 i 47i%, NYFREQSEL

(CLK _CLKOCTL[3:0]) f{I{H «
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H#CLKOEN (CLK_CLKOCTL[4]) B1, it%#sHFafit%. FCLKOEN (CLK CLKOCTL[4]) &0, it%asfriffit-eik
&, EHBN AR B E BUE T I 2 SRR PR

#7#DIVIEN (CLK_CLKOCTL[5]) &1, 204t st (FRQDIV_CLK) ¥ty Jiias, {75704 8% (it e F
CLKOE I F EH Bt .

FREQSEL (CLK_CLKSEL2[3:2])

CLKOCKEN (CLK_APBCLK]6])

22.1184 MHz 3
HIRC \

11
HCLK 10 ﬁ CLKO_CLK
LIRC - J
» 01
4724 MHz HXT or )
32.768 kHz LXT Legend: _ _
» 00 HXT =4724 MHz external high speed crystal oscillator

LXT = 32.768 kHz external low speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator

Note: Before clock switching, both the pre-
selected and newly selected clock sources
must be turned on and stable.

6.3-6 S ATA% AR AR 1

Y

CLKOEN
(CLK_CLKOCTL[4])
Enable
divide-by-2 counter 16 chained FREQSEL
divide-by-2 counter (CLK_CLKOCTL[3:0])
A
CLKO_CLK
= 2 | w22 | w2® | || e i DIVIEN
F—— (CLK_CLKOCTL[5])
\ \ 10000, ,,
\ 10001,
Il 3] 16t01
[ MUX CLKO,
|1110=
11111,
» \

6.3-7 F3 AT AAE P
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6.3.7 FiFasERET

R: A3, W 15, RIW: /5

HH g ik TIE |t ShifE

CLK Base Address:

CLK_BA = 0x5000_0200

CLK_PWRCTL [CLK_BA+0x00 |R/W |ZR G217 a% 0x0000_001C
CLK_AHBCLK |CLK_BA+0x04 [R/W |AHB: 4 2 i G dss il 25 7 58 0x0000_0005
CLK_APBCLK [CLK_BA+0x08 |R/W |APB ¥4 INf s g 4 i) 25 17 0% 0x0000_0001
CLK_STATUS |CLK_BA+0XOC |R/W |}tk s i 25 17 42 0x0000_0018
CLK_CLKSELO [CLK_BA+0x10 |R/W |mhod ik £e42 i 27 47 250 0x0000_003F
CLK_CLKSEL1 [CLK_BA+0x14 |R/W |yt £l 2 frgel OXAFFF_FFFF
CLK_CLKDIV  [CLK_BA+0x18 |R/W |Isfof4)45i %5 17 28 0x0000_0000
CLK_CLKSEL2 [CLK_BA+0x1C |R/W |mhodhjsivk£eia 2 17 282 0x0002_00EF
CLK_PLLCTL |CLK_BA+0x20 |R/W |PLLiZHI 29175 0x0005_C230
CLK_CLKOCTL [CLK_BA+0x24 |R/W |4r45igst5st) 27 fr a8 0x0000_0000
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6.3.8 R

R | B A7 8% (CLK_PWRCTL)

BEBIT[6)4h, HA AL AR & SR, FEgmFEIX 47 2 1T 7K1 0x59, 0x16, 088’5 A\ F|HiiI:0x5000 0100, LAf#4i e
FERE . ARG S % SYS_REGLCTLZ 748, Hiihl ySYS BA + 0x100.

e YRtE Huhk 25 | HifE
CLRPWRET loLk_BAtox00  [RIW | Rssbish il 28 0x0000_001C
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved PDLXT Reserved
7 6 5 4 3 2 1 0
PDEN PDWKIF PDWKIEN PDWKDLY LIRCEN HIRCEN XTLEN
fir Tt
[31:10] Reserved TREd
HEHBEA TR LXT
AL T SRR B A T R E R .
[9] PDLXT
0 = HHB T
1= HXTLEN[1:0] = 10f}, LXTARBEBERNKIEER. .
[8] Reserved TR e
R R AL (B R
20 M B U MR, A e A RR, T TR SRR A ME RN R — IR
.
R BT, SME4~24 MHz 8 53R (HXT),32. 76 8KHz R AMITIRE M 3R (LXT) S5 A &R
7 PDEN 22.1184 MHz =B R B 4K 4 2, ER 910 KHZ I 3R 5 25K TH B 2L
RN, PLL 5 RGN BOGHEEH, ZIEE Bk st. 0 oM Iy 10
KHz AR 2%, D&M I R 52 bt B A s il
0 = $UT WFI 74, &R TAET EHEARREE I idle 0
1 = 5 LRI N e i e 25 CPU fRHR A 2
% AR B WP IR A
- POWKIE AL R R R B AL, FRon M IR E
W GPIO, UART, WDT,ACMP, TIMER, B{BOD Mg bk A0, Zhr &0 B .
BR&: HBEHEPDWKEN (CLK_PWRCTL[S]) # 8 1 fmHE, %4781,
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fir Eispn
AR P WTERRAL (B
0 = 4 A BT ne gt o
[5] PDWKIEN
1 = ff HE S AR N i v 7
R 4PDWKIF I PDWKIEN#S LR, %k,
MLBESER TR R AL (B RY
2 B B R B B, B B S IR — 5 (B R DURAIE R GE AR
MU TAEAESMNBA~24 MHzZEE iR, M AME832.768KHZ R I# 4R,  ZEIRBHpf & 11
[4 PDWKDLY 4096 MBI 0l T DAEFE A #522.1184 MHz iR S, GBI B 316 A
4t
0 = 2% FH I R A ¥ 858
1 = RER B A A ZER
LIRCHEREN: (BRI
[3] LIRCEN 0 = Z5H10 kHz W#IKE RC ¥ #% (LIRC)
1 = {210 kHz N #B{KiHE RC #%25(LIRC)
HIRCERBAL (S HR~F)
0 = 2:[122.1184 MHz =i RCHR ¥ 2% (HIRC)
[2] HIRCEN N
1 =ff1§822.1184 MHz W =i RCHR % #5 (HIRC)
HER: HIRCENA FIERIME 1.
SMERIRHXTERLXTAERER. (BRES)
BRINFIIEH P NHIRC . XTLENIERAE 7007, HXT1_IN. XT1_OUTE HER I ANGPIOT)
fig.
00 = XT1_INFIXT1_OUTHGPIO, Z& ILXT/HXT(BRIAA).
[1:0] XTLEN 01 = HXT /.
10 = LXT{#8E.
11 = XTL_INAAMEE B N E . XT1_OUT NGPIOE .
VERUERESNMEXTALISRE, WZIFESYS_P5 MFP ti ZALT[1:01fIMFP[1:0] »
RERBR/IELSER,  |SLEEPDEEP PDEN PU RuM WE R ]
(SCR[2]) (CLK_PWRCTL nstruction
[7D
ERETHER 0 0 NO VA I} o 8 ] g 2
ERER 0 0 YES 1XEER] CPU I
(CPU HEAPRHRAER)
R 1 1 YES KHIFITEM AR, AL LOKHZ R S Al
(CPU AR pRIRA) 3 I H A PR WD T 4 52 g B
TAE.
% 6.3-2 fa A AR gz
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2 R HE N AR, FH ] DU I — e e W R M S . B P A IAE T B PDENAL  (CLK_PWRCTL[7] )
T, AFREAR G I T IR K AR RS EINVIC TRQ B REAZ (NVIC ISER)  DAFIE S F Rk N\ Fei B 4 2 3 A% Al Th
M ikt
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AHB & £ By i {if BB 15 1 8 7728 (CLK_AHBCLK)
AT AR I O T3 R/ 2E FH R G .

A s ik L=k =LAl
CTIAHBCL (oik Barooa (R [AHBIE 6 I B A 9 1708 0x0000_0005
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved ISPCKEN Reserved
fir g
[31:3] Reserved fREq
Flash ISP | 8 $h BB
[2] ISPCKEN 0 = 2:Hf]Flash ISP #h il
1 = {fifEFlash ISPAM&HT
[1:0] Reserved TR e
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APBi& & I §FfF B H I B 788 (CLK _APBCLK)
2% P AT 0% 1 T R /28 P AR e ) 28 e

B Rz ik T ShiE
E'—K—APBCL CLK_BA+0x08  |RIW  [APBTS 7% I {ef i 425 1) 27 £ 52 0x0000_0001
31 30 29 28 27 26 25 24
Reserved ACMPCKEN Reserved ADCCKEN Reserved
23 22 21 20 19 18 17 16
Reserved |FWMCHA5CK | PWMCH23CK | PWMCHOICK Reserved UART1CKEN | UARTOCKEN
EN EN EN
15 14 13 12 11 10 9 8
Reserved SPICKEN Reserved I2C1CKEN I2COCKEN
7 6 5 4 3 2 1 0
Reserved CLKOCKEN Reserved TMR1CKEN | TMROCKEN Reserved WDTCKEN
fir i
[31] Reserved TR
AP LR I Al RRAL
[30] ACMPCKEN 0 = ZERIRLIDL LA A b
1 = [ BRI LL A b
[29] Reserved TRE
BRI B a8 (ADC) R o AB AL
[28] ADCCKEN 0 = 25 ADCHMA I 4k
1 = {§fiE ADCHM&I ih
[27:23] Reserved 1R
PWM_45 fHeffgefr
[22] PWMCH45CKEN [0 = 25 PWMA45IH 4
1 = {fifEPWMASH] 4.
PWM_23 B4 BB AL
[21] PWMCH23CKEN [0 = 24 PWM23#} 4
1 = [HREPWM23H B
PWM_01 Rt fsi fhr
[20] PWMCHO1CKEN [0 = %5 PWMOL 4
1 = fHREPWMOLR .
[19:18] Reserved 1R
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fir it
UARTL B8 RAL
[17] UART1CKEN 0 = 25 UART LI 4
1= fifEUARTL Fh
UARTO B B fr
[16] UARTOCKEN 0 = Z2FHUARTOM £
1 = fliGEUARTO I
[15:13] Reserved fRER
SPI B fEREAL
[12] SPICKEN 0 = ZEFHSPI I 4
1 = {£/ESPI N4
[11:10] Reserved N
12C1 B $ifE AL
[9] I2C1CKEN 0 =2%H 12C1 I 8
1 = figEI2C1 HHh
12CO0 B B fEREAr
[8] I2COCKEN 0 = #EH12C0 A
1 = {£i#£12C0
M Reserved 1Re
CLKOH 8 g AL
[6] CLKOCKEN 0 = 2 CLKOm #
1 = ffifECLKO Hiéf
[5:4] Reserved fREd
Timerl Bgh e gEfr
[3] TMR1CKEN 0 = 22/ Timerl i4h
1 = f#RETimerl I 4
Timer0 B} 8pf GEAL
[2] TMROCKEN 0 = ZXH Timer0 A4t
1 = ffifETimer0 4
[1 Reserved Prid
Watchdog e E3H PMERE AL (BARIF)
0 = ZfWatchdog Hf4H
[ WDTCKEN 1 = {figgWatchdog 4
VB LB, HTEN T 0x59,0x16 /10x88'5 A Hhili:0x5000_0100, LMEEIZ /A5
fRIFIRAS, 2ESYS_REGLCTLA 74, HihtlkHSYS_BA + 0x100.
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M eIRATFFSE (CLK_STATUS)
AR T MO AR R SRR E, DL B R D) R 75

A s ik L=k =LAl
CLK_STATUS|CLK_BA+0x0C  |Rw  |Hsh bl 245 0 ) 25 1 32 0x0000_0018
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
CLKSFAIL Reserved HIRCSTB LIRCSTB PLLSTB Reserved XTLSTB
fir At
[31:8] Reserved B

ISR & ()

B UM RGO BRI, ZA R, R H R B RS E, 2O MIEO. WY
HFRE EARRRE, ALK E N1,

7 CLKSFAIL O =M Bl P45 e 2
1 =F b P 2

ER: AR R AL, ENEEREZ R, B E 0 RGN B IR P E R e IR, HAZ6L
H 3 B 5 L& B .

[6:5] Reserved 1R

HIRCH SRR ERE (i)
[4] HIRCSTB 0 = HIRC 4 R Fa e s 25
1= HIRC W& ERE A E

LRCE SRR E (Ri)

[3] LIRCSTB 0 = LIRC W SRS i Bl 45

1 = LIRC W I Aa €

B PLL IR ERRE (RE)
[2] PLLSTB 0 = W#HS PLLIRM AR & 55 25
1= WEPLL W4 fi aE F e e

[1 Reserved TRE
HXTERLXTIShRFERSE (R
[0] XTLSTB 0 = HXT BILXT Wb A e s 45 A

1 = HXTEL LXT & fdifig 3 5a &
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i} B Ve 4% ] B 47480 (CLK CLKSELO)

B L7221 T ShrfE
g'—K—C'—KSE" CLK_BA+0x10  [RW [FHf ik 45642 1 25 47 520 0x0000_003F
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved STCLKSEL HCLKSEL
iz i
[31:6] Reserved {REq

Cortex®-M0 SysTickE ek Bt (5 57)

W CLKSRC (SYST_CSR[2]) = 1, SysTick 44 AHCLK.
W CLKSRC (SYST_CSR[2]) = 0, SysTick e &
000 = i N HXTELXT

001 = f#&8

010 = 4T NHXT/28LXT/2

[5:3] STCLKSEL 011 = W #FEYHCLK/2

111 = B £ AHIRCI2

Other = {8

VERR LIRSS B AR, SFERT 5 40x59,0x16 F10x88'5 A Hit-0x5000_0100, VA2
FREHEPIRE, B3FESYS_REGLCTLEF.

WEE2: M SysTick B 4FJEA K H HCLK (141 SLKCRC(SYST_ CTRL [2] = 0)),
SysTick B £y LA 2/ T 8055 FHCLK/2.

VER3: WHECLK_PWRCTL[1:0], #EFHXTELXT.

HCLK B $p iR (S HRY)

000 = I NHXTELXT

001 = f* &8

010 = B &y PLL

011 = W #hJNLIRC

[2:0] HCLKSEL 111 = BFERJEAHIRC

He =1RH

VERL: ERSHIRAT, ARSCR NI (BUERHIED DT IR R E .

WERE2: ZMEGRY, RN 7K 0x59,0x16 F10x88 5 A Hii:0x5000_0100, LR % 17 4%
HPIRE, BESYS_REGLCTLE /7%, HihkSYS_BA + 0x100.

¥EE3: % CLK_PWRCTL[L:0JEHHXTHRLXT.
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A Bh YR BRI I F 28 1(CLK _CLKSEL1)
FERT P I 2 AT, DAZFT AR SRR Bh R (TR RN HTik)

HFH {5 ik WIE | RAfE

OLK_CLKSEL oLk Bavoxia  [RAw it lviiase 42 2 1798 1 OXAFFF_FFFF

31 30 29 28 27 26 25 24

PWMCH23SEL PWMCHO1SEL Reserved UARTSEL

23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 9 8

Reserved TMR1SEL Reserved TMROSEL

7 6 5 4 3 2 1 0

Reserved SPISEL ADCSEL WDTSEL

PWM2F1 PWM3N e %

PWM2F1 PWM3E A AH [F] 89 715 I S FO T o A2 o
00 = f#&

01 = f#%

10 = I8R5 HCLK.

11 = f#H

[31:30] PWMCH23SEL

PWMORT PWM1E &5 5%

PWMOF! PWMLIEL A AR 7] ) #M BB S YRR 35153 43185 «
00 = f£ &

01 = f#¥

10 = W54 HCLK.

11 = ffH.

[29:28] PWMCHO1SEL

[27:26] Reserved 1REE.

UARTES $h 8

00 = ey HXTEL LXT.

01 = e uPLL.

10 = B £ AHIRC.

11 = B ERJEA HIRC.,

VR % E CLK_PWRCTL[1:0]i%#% HXTEE LXTH; 4k o

[25:24] UARTSEL

[23:15] Reserved TR
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fir i3

TIMERY W% #%

000 = [ JEHHXTELXT

001 = I £ HLIRC

010 = I i HHCLK

011 = I Bl o HhF I A JA).

111 = W35 N E522.1184 MHz &R 23 8 (HIRC)
He =R

FER: %WE CLK_PWRCTL[L:0l#&5 HXT ok LXT SR .

[14:12] TMR1SEL

[11] Reserved ]

TIMERO B &5 358

000 = [ AHXTELXT

001 = W4 JEALIRC

010 = WA NHCLK

011 = Byl Ay Fh A .

111 = I B A £522.1184 MHz #5585 3% 2315 £ (HIRC)
He =1RE

FER: WHE CLK_PWRCTL[L:0%# HXT 3 LXT SR B

[10:8] TMROSEL

[7:6] Reserved 1R

SPIH 4 JFE %

00 = e JE HXTELXT

01 = AP JFEAIHCLK

10 = B8R HPLL

11 = f#8

R W E CLK_PWRCTL[1:0]i%#% HXTaE LXT.

[5:4] SPISEL

ADC Shtet SR e

00 = W #hiEN HXTEL LXT.

01 = R4 PLL.

10 = I8y HCLK.

11 = I #JENHIRC.

FEE X E CLK_PWRCTL[L:0]%H HXTHE LXT.

[3:2] ADCSEL

WDT RH4RERE (5RFD
00 = W AHXTELXT
01 = {R¥

10 = B £hJEHHCLK/2048
11 = W8 NLIRC

BE: A EHRY, HFEN 55 0x59,0x16 10x88 5 A ii:0x5000_0100, VAR 145
P RAE, BESYS_REGLCTLZ A4S, HihkSYS BA + 0x100.

FEE: WHE CLK_PWRCTL[1:0]3%# HXTH LXT.

[1:0] WDTSEL
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B Bh B FAE 8% (CLK_CLKDIV)

TR PR ik B [ RhrfE
CLK_CLKDIV |CLK_BA+0x18 RIW | 2 S S A7 o8 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
ADCDIV
15 14 13 12 11 10 9 8
Reserved UARTDIV
7 6 5 4 3 2 1 0
Reserved HCLKDIV
fir Ericpue
[31:24] Reserved PR
23:16] ADCDIV ADCR 8754, I BRIESR B ADCHMEII 1R
ADC #1 %I 4h %= (ADC I 4hJE#5%) / (ADCDIV + 1).
[15:12] Reserved R
11 UARTDIV UARTEFSP4M3RE0, B WIRR H UARTI S
UARTE il 3= (UARTES BHJEMIR) / (UARTDIV + 1).
[7:4] Reserved TRE
HCLKBF S 40854, I $hIESK B HCL K i
[3:0] HCLKDIV HCOLKI 42 = (HCLKE 45 A7i2) / (HCLKDIV + 1).
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A Bh YR BRI I B AE A 2(CLK _CLKSEL2)

MINIS8DE

FERFBF DI AT, TIPSR B SRR (TIUE AT L)

I fRFEHLhE w5 |l SAfE
g'—K—C'—KSE" CLK_BA+OXIC  [RW [FHpf il ik 342 k| 25 47 822 0x0002_OOEF
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved WWDTSEL
il 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PWMCH45SEL FREQSEL Reserved
iz i
[31:18] Reserved Reserved.
HOE e 2 ph g 8
00 = f* %
[17:16] WWDTSEL 01 = {#%
10 = W8 JE WHCLK/2048 clock.
11 = iR 910 kHz A #EERCHR % #8 (LIRC).
[15:6] Reserved 1REE.
PWM4 Fl PWMSHHfk 3%
PWMA4AT PWMS B AH 5] ¥ I b YA T30 53 40
00 = f*H.
[5:4] PWMCH45SEL
01 = f*H.
10 = W EPJ5 HHCLK.
11 = {RH.
BBk g AR HRI I S TR 4
00 = W #hiJy HXTEL LXT.
01 = W& JEHLIRC.
[3:2] FREQSEL
10 = P54 HCLK.
11 = BFERJEN HIRC.
Note: ¥%'% CLK_PWRCTL[1:0]i%F HXTEL LXT.
[1:0] Reserved 1REE.
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PLL ¥ &FZ28(CLK PLLCTL)

PLL FIZ5 W BhE K B AN 4~24 MHz &8 R B A 55 P 22.1184 MHz SidifR% 4% . %27 s T4
H PLL %0 AR A PLL AR ERE 20

B Rz ik TS | ShiE
CLK_PLLCTL  |CLK_BA+0x20 RW  [PLLIZ & 7o 0x0005_C230
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved PLLSRC OE BP PD
15 14 13 12 11 10 9 8
ouTDIV INDIV FBDIV
7 6 5 4 3 2 1 0
FBDIV
fir i
PLL B RS
[19] PLLSRC 0 = PLL FH4hECAAMER 4~24 MHz 7038 S 3R (HXT)
1= PLL B#hEA M 22.1184 MHz BE R 4 (HIRC)
PLL OE (FOUT f#6k) & R4
[18] OE 0 =PLL FOUT f#ifg
1 =PLL FOUT [l 5& M&
PLL SR
[17] BP 0=PLL IE#H BRIO
1 = PLL B %h 5 PLLE P54 A AH )
RN
6] b R E A7 2 CLK_PWRCTLHIPDENSGZ A 1, PLL #53E N i it
0 = PLL IE#HE
1=PLL FFEANBEAALE (BRI
PLL %t /-5l
[15:14] ouTDIV
2H TRANX
PLL $ S5
[13:9] INDIV
2H TRANX
PLL R4
[8:0] FBDIV A
ZH FRAN
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BB RR R E
FOUT = FIN ><£><i
) NR NO
Ly %A
1.4MHz < FIN < 24MHz
2. B00KHz < Fref = FIN < 7.5MHz
X
NF

2 100MHz < FCO = Fref x2x NF = FIN Xﬁ < 200MHz
120MHz < FCO is preferred

5 Hig

FOUT 4 HH T A

FIN WIN (B%) IR
NR BINAT(INDIV + 2)
NF S H(FBDIV + 2)

OUTDIV =“00" : NO =1
NO OUTDIV =“01":NO =2
OUTDIV="10":NO =2
OUTDIV="11":NO =4

BRAAR R E

ERIME: 0xC230

FIN = 12 MHz

NR = (1+2) = 3

NF = (48+2) = 50

NO =4

FOUT= 12/4 *50* 1/3 = 50 MHz
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PR R E8% (CLK CLKOCTL)

e YRt% Huhk 5 |k HifE
CLK_CLKOC ok Batoxes  |Rw |5l 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved DIV1EN CLKOEN FREQSEL
fir g
[31:6] Reserved {8
AR LEREAL
[5] DIV1EN 0 =4 A28 A AT (HFREQSEL A v i
1 = Sy AR AT 5 i NI R4S A )
SARAR A RAL
[4] CLKOEN 0 = ZEFI I B 3 435
1 = {fifgrteh o Sins
Aty R i s
BRI A K
3.0 FREQSEL Fou = Finf2
[3:0] Fin N3N B AT 5
Fou 53 AT 85 i HH I A A
NAFREQSEL[3:0]/1E -
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6.4 FFEFEHISS (FMC)
6.4.1 MR

NuMicro® Mini58 2 51| B4 32K -5 {1 }7 _flash, I T 4¢0% B2 FE 5 AU AEA /N il e B RO Flash. — A
HPEX, HTREVGEN. —D2.5KFET 5] F7#E#(LDROM), HTE RS HRIE(ISP)IRE. —1>
512515 22 A (R " ROM(SPROM) I K AR B Fll P F2 o S Fi2E S IR FE(IAP), S ¥iflash R J5 . A7 5] 942
A PR 2 Ry, R AL

6.42 fE

TFFI2K T B R A7 2 (7] (APROM).

X FF2.5K 5| FA7 45 (LDROM).

Y HES5APROMILZ 5|, K/NAT e & 4k Flash.
YFFB127 T ()% " ROM(SPROM),  FH T {5 FH 1 F2 .
YHFL2F A RCE X, Tl KAV
XA i _EFlash#ft, SCRF51257 T IR,

FHCRC-32 checksumit & Il fik.

XHFHE R G gmFE(1SP)/AE R F dm 2 (|AP) K 3 87 F b Flash.

6.4.3 HEH

AP #) 25 (FMC) L EAHBM I 1, flashi% i 2717 8%, flash¥]tatbizhles,
flash# /S 41 F1 1y flash. Flash 7= il 2 HE & W F & 6.4-1Fr 7R .
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Cortex-M0 AHB-BUS

Flash Memory Controller

AHB Slave Interface

Flash
Control -
Registers
Flash Initialization
Controller
Flash

Y
Embedded Flash Memory

User Configuration

Application ROM

(APROM 32KB) Security Protection ROM
with (SPROM 512B)
Data Flash
Loader ROM

(LDROM 2.5KB)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
. I
Operation Controller [ |
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6.4-1 {7 it P2l A HE ]

AHBME:O
fEflash 7 fig iz hilde i E —NAHBMFEE L, H TR I, WH TISPEFAZ4 15 1.

FlashiZEH| & 723
FT A (ISP HIRUIR A T 77 Ss #F e flash I ) SR 77 2 T . VRGN N B S 1E AR 2 R B 0 /41 o
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I

Flash#T8a4L 1] 4%

i B E A, flash¥laa b Zml #4146 B 3h Vs [Hlflash, I HAGIflash )8z € 1, B P BC B &
Flflashiz il & /748 T RGH461L .

Flash#fEi= 2%

Xtflash#/E, Bliichecksum , flash# %, flash gafeflikflash, #E BHMAIEHIE 7. Flash#/E i)
FEW Eflash #2425 17 28 Flflash W] 4G AL 32 61 28 O SR 5, Bt 2 = A2 X S 3 i i e o

Fr EFlash f7fi#8g

Fr bflashfifig s T EH T EMGH SO NHEFE NS, ol THAREX, 2.5KFTHKLDROM 5125
SPROM, L5DATA Flash3t: 52421 (132K APROM . TR K /INAS127, 32157 [0l 4nfie o5 B .

6.4.4 IThREHIR

FMC IR RG240 27, Ranik$s, IAP, ISP, A flashgwfe, Flichecksumil® ., 7EfEfgaRsl bt NE T
flash 77t % WL AN 2R SEA7-fits 2 i

6.4.4.1 [FREBEAN
FMCHAEEE T i Lflash. F LiFfikes &l eI, EHFAPROM, LDROM, SPROM, ##EFlashf1/H /-

At & X . Huht k@ fhflash F g MLt FAfp bbb s . SZFRIAPIIRERILDROM, A2 FRIAPILRER]
LDROM, Z#:IAPIIEEIIAPROM, A3 HFIAPIIEEIAPROM .

6.4.4.2 LDROM, APROM #/#(#7 Flash

LDROM il T L 51 FRER, SKRITTIE S S gwfZ(ISP)HILIEE - LDROMSE — 12 5KBi 5 flashfF (i -
flashittfi-52: M. 0x0010_0000%0x0010_09FF - APROM-EF P FHFZ A FBE1EfE25 - APROM [H A/
32KB - #ffEFlash/ZFH TR HSEN (REHE<S) - BIEFLASHSAPROMIE ZAE(#ZE (] » A/INATHL
H. HEFlashiyE itk 27785 DFBA (CONFIGL[19:0)i%E - FiiA R Lflashf#{i#gs, THEERIYA/NZ
51271,
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0x0000_7FFF

Data Flash

S | DFBA ¥
AN
o

ApplicationROM
(APROM)

0x0000_0000

APROM 32KB Device

6.4-2 ¥ #EFLASH 5 APROML = 17 i 25 ]

6.4.43 HIrEHEKX

MAARE X2 — NN M E X, HTRZNEN, thinflashe 281, FHahikst, KRERHETFEE
g flash b B o LT ORI 2 7E b Bt i TAR R B 76 B pgmbfe, e 2 X 1 e #ohn 20304
JSL PR ) AF A7 o PP AT LB I AN R ) R 75 SRR BEE A At . B LB X AT LOdE S ISP U, AT
1E0x0030_0000, #313247if1 % /4% (CONFIGO. CONFIGLAICONFIG2). H /¥ s ML B 7E R 5
#H A AR
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CONFIGO (Hiht = 0x0030 _0000)

31 30 29 28 27 26 25 24
Reserved Reserved Reserved
23 22 21 20 19 18 17 16
CBOVEXT cBovV CBORST Reserved Reserved Reserved
15 14 13 12 11 10 9 8
Reserved Reserved Reserved Reserved Reserved CIOINI Reserved
7 6 5 4 3 2 1 0
CBS Reserved Reserved LOCK DFEN
fir it
[31:24] Reserved {REd.
RS
0 = RIEIEFEFE 2.2V/2.7V/3.7VI4.4V
[23] CBOVEXT \
1= RIBIEFEAIE 2.7VIB.TVIAEFIRIN
HE: FHAREEE CBOVEHNE
R i
CBOVEXT CBOVI[1:0] Brown-out voltage
0 00 2.2V
0 01 2.7V
0 10 3.7V
[22:21] CBOV
0 11 4.4v
1 00 2.7V
1 01 2.7V
1 10 3.7V
1 11 Disable
RIESEALHRR
[20] CBORST O=tHEENG, EixEEA
1=FHBENE, ZHXEEM
[19:11] Reserved TR,
/ORI EEIRA 1B
[10] CIOINI 0= _FBBENSE, FTHEGPIOIRYAREI I
1= LFHIENE, FiEGPIORRIAN =&AL
[9:8] Reserved 1REE.
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&R shik

TEIAPHI T, MCBS[0] = 0, LDROMI¥)JE Hhhik w5t 310x100000, APROMIH) S itk i 5 3]
0x0. /' BE AT LAV M APROM W] LAi7 [ILDROM, &7 A sh e, Hr)ihin, w2 IAPH
X, TFHAELDROME APROMEIAREL AT UL FL AR 1 A -

MMBS =1if, CBSA%.

00=H{LDROM /i3 3l 3L FfIAP T fig

[7:6] CBS 01=(HLDROMJS B AL HHIAP T g

10=HAPROMJ 2 S FFIAP T E

11=HAPROMJE Z AN 32 £: AP LR

baey

X4CBS[0] =1, BS (FMC_ISPCTL[1]) 2 F T2z izesi o

24 CBS[0] = 0 * VECMAP (FMC_ISPSTS[23:9]) - F 31 Ox0~Ox Lff & JrHfis -

[5:2] Reserved TR,
AP
[1 LOCK 0 = BUEFLASHIF b A N 2R

1= 34ALOCK (CONFIG2[7:0]) /N NOXSAIY,  fif4liFlash 776k %% P 2%

¥HRFLASH{EREAL
Y DFEN=0i APROME $i#fiflash3t =, #dfflashffiEHilE FHDFBA (CONFIG1[19:0])#%
[0] DFEN E o

0 = iR HHmFLASH
1 = 2 FHIEFLASH
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CONFIG1 (Address = 0x0030 0004)

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved DFBA
15 14 13 12 11 10 9 8
DFBA
7 6 5 4 3 2 1 0
DFBA
fir it
[31:20] Reserved PR
HrigFlashE bk
[19:0] DFBA A7 *4DFEN (CONFIGO[0])=0R, %7 {744 L. WIRDFEN (CONFIGO[0])=0, i
Ifﬁ!a;g:%ﬂﬂii A E L. B R EFLASHEERR LA 5125775, BrbAiifi| DFBAR)558-047
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CONFIG2 (Address = 0x0030 0008)

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
ALOCK
fiz b
[31:8] Reserved 1R
F PN
OX5A = 24 LOCK (CONFIGO[1]) N1/, Flashffifias PN 259t i .
[7:0] ALOCK .
HAh = Flashf7fif 4 N A BE .
VER: TE UHERREEE R S, ALOCKK 4 15 1 OX5A

6.4.4.4 2RI IFRG A (SPROM)

ZEEPIEAERE (SPROM) T 1248 %4454, SPROMX I K/NAS51277, il H0x20_ 0000 ~
0x20_O1FF, A # M4 . F & 6.4-31HSPROME 5 — 71 (Huhk: 0x0020_01FF), AT #iE
SPROMACHG /&b T A 22 45, B 2 afia, JReiz e T,
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SPROM Non-security Mode

SPROM Debug Mode

SPROM Security Mode

Reserved 0x0020_01FF OxFF OxAA others
0x0030_000B User Configuration 0x0020_01FE
0x0030_0000 (12B)
Reserved
0x0020_01FF Security Protection
ROM
0x0020_0000 (SPROM 512B)
Security Security Security
Reserved Protection ROM Protection ROM Protection ROM
(SPROM 512B) (SPROM 512B) (SPROM 512B)
0x0010_09FF Loader ROM

0x0010_0000 | (-DROM 2:5KB)

Reserved

0x000_7FFF

0x0020_0000

ApplicationROM
(APROM 32KB)

0x0000_0000

6.4-3 SPROM %44l f 2

(1) SPROMAEZ 4R, ()5 — 71 NOXFF) ,SPROMH ;1 J5 RATAPROM 5 LDROMIK) 5 1] J5 s AH [A]
BT X 38 & 7] CPUERISP A 232, FF AT ISPy & HEBR A 4 2 o

(2) SPROM iR %2 ()5 — 747 NOXAA), N T 7 EIHR, Z4Cortex®-MO ICE HEHF] i LI,
FMCH% ] 28 57 F SPROM%i f2 . SPROM [ H Al 38 Al 2 445 5 R 193 4F — 2.

(3) SPROMZ i (e Ji — T T BEAN SR OXFF XA EOXAA), %40, AT RI'SPROMH RS,
CPUIZ/T7E SPROMX IR N, A ATHLEE 4 LA S WSPROM SR EUEE (R DhRE . HABIS M T, fECPUREATHL
V7 I #2240 (0X0000_0000) - fEZ4 T, 24Cortex®-MO ICE i L&, CPUKEFI0
i, MIMTERHEI SPROMBIEH . 7EXMER T, SPROMIYAY 2548 F #1i Jy0x0055AA03 (1) T 45 55 fir
%, AL FFISPIFEAIFlashitdr 4 .

SCODE (FMC_ISPSTS[31]) /& SPROMH %2 4 b5 &, %A1 K AG 7R SPROMAZACEM AR R, 222 4
A B RE R AE 2 . TEFlash¥Iistb), W SPROM &G — 7 AN & OXFF, ZA0K g 1, I
BETEREREEE. EIEFETH, MESPROMIIKT T AHOXFF, Erl A~ B1, MifiEmyE
SPROMIY) % 4455 3 f I

6.4.4.5 Flash 7z % 25me 41
Mini58 241, flashiF i 250 H A T L fE i as st - 2BCPUMNFMCTE 28 HIREU CRE s ddiEns » A

RS o S P AISPIIREL I » 4mfE - SUEIEPRFMCIEfiEgsm - [ HflashfE g5l - Flash
TFIEESIL AT T A 6.4-4FK
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Reserved

0x0030_000B User Configuration
0x0030_0000 (12B)

Reserved

0x0020_01FF |  Security Protection
ROM
0x0020_0000 (SPROM 512B)

Reserved

0x0010_09FF

Loader ROM

0x0010_0000 | (LDROM2.5KB)

Reserved

0x0000_7FFF

ApplicationROM
(APROM)

0x0000_0000

APROM 32KB Device

6.4-4 Flash{71if &5 it

6.4.4.6 TIAAPHI KL F I a0

TECPUV M| FMCAZ fifs 2 SR AU AR BRAIR (K%, FH B RGPk 28 LSS . SPROM
(0x0020_0000~0x0020_01FF)FILDROM(0x0010_0000~0x0010_09FF)/ft) ik W 55} A1 7 flash 77 fi fe e 5} o
HI B AR o $idflash 5APROMIL =, $idiflashffi bl HCONFIGL € . fEflash#lis LT,
CONFIGL¥ A & M N %k 2| DFBA (K i Flash 3£ ik 75 77 £%) . DFBA~0x0000_7FFF J& Cortex® MO 17 11 ¥
¥#EFlash[X, 0x0000_0200~(DFBA-1)/&Cortex®M0O#E 4 fE L [FIAPROMIX .

R YA 1) & U £E0x0000_0000 5 0x0000 01FF. 7ECPUJEZhHIE, APROMAILDROMTE] LABET 5|
REAEEIAEX . A0S ESIEE, B ERIAPK R G AEMH R (1) FFIAPHILDROM (2)37
FFIAP{JAPROM .
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Reserved

0x0020_01FF| Security Protection
ROM
0x0020_0000 (SPROM 512B)

Reserved

0x0010_09FF

Loader ROM

0x0010_0000 (LDROM 2.5KB)

Reserved

0x0000_7FFF Data Flash

DFBA ¥

ApplicationROM
(APROM)

0x0000_0200

0x0000_O1FF
0x0000_0000

System Memory Vector

6.4-5 L FFIAP ) R G A7 it 2 Wit

1E X FFIAPHILDROMAR 3, {(VECMAP[11:0], 9'h000} 1 ERIA{E /£0x100000, LDROMHIEE— 1T
(0x0010_0000~0x0010_01FF)M i F| | R Gk & X, T Cortex®-MOFE 4 B4 17 HL .
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ApplicationROM

(APROM)
-0x0000_0200
0x0000_01FF 0x0010_0O1FF
- System Memory Vector | e LDROM (512B
0x0000_0000 0x0010_0000 ( )

Note: {VECMAP[11:0], 9°h000} = 0x10_0000

6.4-6 S FFIAPHILDROMAR 2,

S FFIAPIAPROMAE R i, {VECMARP[11:0], 9’h000} [ 2RI\ & /£ 0x100000, APROM [ 55— T
(0x0000_0000~0x0000_01FF) Wi F| R G A7 M [l X, JH T Cortex®-MOF§ 4 2k i 77 5L .

ApplicationROM

(APROM)
~0x0000_0200
0x0000_O1FF 0x0000_O1FF
- System Memory Vector 4— APROM (512B
0x0000_0000 y Y 0x0000_0000 oM )

Note: {VECMAP[11:0], 9’h000} = 0x00_0000

6.4-7 S FFIAPFJAPROMAR

TEZFIAPEIR ) R A TEME IS F1, {CPUIZESTHT, APROMAILDROMT™] LLE ML B RS =X . A
JAA] LLE R H bRk B A7 28 FMC_ISPADDR, AR5 I8 “ B BB v 4 (OX2E)fi & ISP L «
1EZFFEPSVECMAP (FMC_ISPSTS[23:9)), 7] LAfS 31| i 2K 1) 2 Go A7k 1) B i Bt b -
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6.4.4.7

AZTFANP ZYFEH) R E A 17 B4

ASCHEIAPINRER) RSt N A7, CPUATIZA AT LAV 1] SPROM(0x0020_0000~0x0020_01FF), {HASCHER
GAEfE RS . S BN, APRFASCRRIAPIIRER RA N AL : ()ASZLHFFIAPLIREILDROM (2)
AZHFIAPTIREIAPROM .. ZEASZHRIAPTSAE ILDROMAE 4, LDROMZEHi ik i 5 $1/0x0000_0000,
CPUZFEABEDT M APROM . fEASZFFIAPTAEIAPROM, APROM/H) 3L i 1k it 5 3]0x0000 0000,
CPUZifE A Be 1/ [[ILDROM. ##EFlash5APROMILE, ¥ #iFlashify il HCONFIGL# €. fEflash#)
G HHIE, CONFIGLIY P 254 Nk FIDFBA(KME Flash&: k) . DFBAOX0000_7FFF 2 Cortex®-MOffI 43
Flash[X, 0x0000_0000~(DFBA-1)# Cortex®-MOfJAPROMIX ,F] T-48 4 f£HL.

MINIS8DE

Reserved

0x0020_O1FF

0x0020_0000

Security Protection
ROM
(SPROM 512B)

Reserved

0x0000_7FFF

DFBA

0x0000_09FF

0x0000_0000

Data Flash

ApplicationROM
(APROM)

APROM without IAP mode

Reserved

Security Protection
ROM
(SPROM 512B)

Reserved

Loader ROM
(LDROM)

LDROM without IAP mode

Oct. 12, 2015
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6.4.4.8 It

MiniS8IE AL T PURN E 305 AL P ik £, BIE L HIAPIIEEILDROM, A 7 EHIAPIIREILDROM, X HHIAP
IIRERIAPROM, A X HFFIAPIIRERIAPROM. Ji shiR A1 & 48 W A7 W5 tHCBS (CONFIGO[7:6])#% ! »

LDROM with IAP —» 00
LDROM without IAP —» 01
——— Boot Source
APROM with IAP —»|10

APROM without IAP —» 11

CBS[1:0]

Controlled by CONFIGO

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

6.4-9 JA YR
CBS[1:0] R B RGP e L SO
00 LDROM 3# IAP b
01 LDROM A3# IAP %
10 APROM 32§ IAP £
11 APROM RHFIAP &

2 6.4-1 [ ML S FER
6.4.4.9 M HFAIAP)

Mini58 R FH At T 75 H 4w FE(IAP)ThEe, F 7 vl LLYI#:APROM, LDROMAI SPROM X [8] ) 4%AG . il
PUMEREIAP T RE, I 5 O 1) R B AL a7 A7 23 CBS (CONFIGO[7:6]) 45 7-10 00.

SCRFIAPTRE M B B SRR, ATAT 0] DLARAT R ARAE (5125715 % 5 ) # 0] LA B IS B A 3] 22 Gt 3 A7 1)
(0x0000_0000~0x0000_01FF). F F ] LAk 78 5 B i ik 2IFMC_ISPADDR, 44 5 FH” In] & B Wit 2> fi
KISPIitAE

6.4.4.10 7 A4 FAISP)

Mini58 A FISCFFE R StmFE(ISPYRR G, T OB B pH i B be S v Lflash. A6 HTISP I g AT LU 4 1F
PEAE B b B B, AR ER SRS ARG L, JFrT S 2R OMIER, WUART, 12CH1
SPI.

Mini58 ISP %} /- _Fflash#/E$2 4t an R Thak:
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X Fiflash U BR Dy RE
KRR lash g fE
YRR AR lash ) 68
HFRAEIDY)RE
SCRAE B IDT) RE

Y HFEUIDIIRE

Y FF N checksumit 5 Th &g
SCRR RGN A7 ) B LG Tl e

ISP Commands

ISP Command FMC_ISPCMD |FMC_ISPADDR FMC_ISPDAT
) FLASH/# i #% 14 Rtk
FLASHUU# B 0x22 o N N/A
T AL 512735 bk X 55
SPROM T #ERx 0x22 0x0020_0000 0x0055_AA03
s FLASHA it a5 (¥4 2 ik FMC_ISPDAT :Zi f %4
FLASH 32-f7 4% F2 0x21
FLASH i 0x00 FLASHAZfil#5 IHA 2cthhk FMC_ISPDAT: i& [F] %4z
BAF ID 0x0B 0x0000_0000 FMC_ISPDAT: 0x0000_00DA
i Checksum 0x0D PR¥FE4T Checksum &7 ik FMC_ISPDAT: iZ[#] Checksum
AR B b, 5122235 % [FMC_ISPDAT: /b
JZ47 Checksum 115 0x2D BRI AE A S a bk, 5125 %t _
5 WFANE127
0x0000_0000 FMC_ISPDAT: Unique ID 50
¥ UID 0x04 0x0000_0004 FMC_ISPDAT: Unique ID ¥ 1
0x0000_0008 FMC_ISPDAT: Unique ID 572
. l APROM&=X LDROMH {4 Rt ik A6 A0h
I A Ox2E 512X 5 N/A
% 6.4-2 ISP wr A ¥%
ISP E
FMCEs il Zs3t 7/ Lflash A7 1L, PR AgnfedilE. —SFMCIEHIZR M T A2 SR 1, Frb7e
TE ZHTE AR

TERREE TR AR 2 05, F P EE S EFMC_ISPCTL #2347 255k 1k 5 5 T LDROM, APROM,SPROM
HACE X, A5 EISPEN (FMC_ISPCTLIO]) KA REISPIfE .

—HFMC_ISPCTLA /723 ¥ % B i, H P LA EFMC_ISPCMD(Z % iR ISP 45113 ) 3k 58 BUAH N 1
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BeME. & EFMC_ISPADDRYE AflashN 17 1) Hbritili: . FMC_ISPDAT RJ LAYE Ay & Bt sk 2 B B AE i 2%
1E 262 FMC_ISPCMD ) [F] 54 o

C Start )
v
\ Enable ISPEN \
Write FMC_ISPADDR End of Flash
Write FMC_ISPCMD < Operation
(Write FMC_ISPDAT)

\
(Read FMC_ISPDAT)
\ Set ISPGO = 1 \ &

¢ Check ISPFF =1?

‘ Add ISB instruction ‘

nd of ISP
Operation

heck ISPGO = YES

C Stop )

6.4-10 ISPy A2 2445

%, WEISPGO (FMC_ISPTRGIO]) 77 /7 # K AT M RLFISPIhRE . MISPIAETE M LA S »
ISPGO(FMC_ISPTRGI[O)fZ H3hiE K. NIRIRISPIIREAECPUASLIZAT 2 1l O & 5E K., 1E
ISPGO(FMC_ISPTRGI[O0]) & & 5e i 5 M AZEIMfE FHISBYE 4 (R [RILEEED .

ISPy MG, JIMHRZMEFERE . MR BIHAR, ISPIEAESA TG BISP AR & &4 B AL .
ISPFF(FMC_ISPSTS[6])br:& R AEH #/iE R . wiEISPFF(FMC_ISPSTS[6])f##F1, Wa]LLIFE F—4
ISPWFE, FT LA AEISPHRYE 58 UG K B ISPFF(FMC_ISPSTS[6) fir, W4 E 1, NP HEO.

ISPGO(FMC_ISPTRG[O)) B 7, CPU¥— B4 #|ISPHEETE K. X AN P A1 ¥ 4% BROE & — REARFiE
1T o ATAT B8 SREFAS 2210 3 H B CPUSE ISP . 4ISPH:/E 52 ISPGOAL K W ig 1 [ 2hi50. /Al
LUl I ISPGO(FMC_ISPTRG[O) Az kA ISP E & 5 5E it FH ' MiZAEISPGO (FMC_ISPTRG0]) B 12
JEIMSB(HE A R )84, HTRISPEEE 2 J5 1TE 4 IEHHAT o

6.4.4.11 CRC32Checksum 7/ 4

NuMicro® Mini58 %13 ##CRC-32 checksumit B Ifg, % IIHS AL #5 B /- g K 2F APROM, LDROM
M SPROMN %5. CRC-32 £ 1AM T -

CRC-32: X + X 4 X+ X2 X XV X 4 X0+ X+ X+ X+ X+ X2+ X+ 1
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Din[31:0]

Din[31] Din[0]

Bit Order Reverse

Din_R[0] Dian[31

Din_R[31:0]

CRC32 polynomial

CRC-32: X324+ X2 4+ XB 4+ X2+ X4+ X2+ X"+ X0+ XE+ X+ X0+ X+ X2+ X +1
(seed=0xFFFF_FFFF)

CRC?2[31 0]
v

CRC32[31] RC32[0]
Y Y

Bit Order Reverse ‘

CRC32_R[ lCRcsz,R[a

0] 1]

RC_CHKSUM RC_CHKSUMI[3
[0] 1]

CRC_CHLSUM[:H:
o

6.4-11 CRC-32 Checksum it &t 2

CRC-32 checksum H LR =58

1. PUTISPI g #sChecksum #/E: 7 i AL B A7 i 2% T 4G Huhik (FMC_ISPADDR) FIL 4 K /)N
(FMC_ISPDAT) , Hthlil % K /N A 512 545 (381, FFaf kit v LAYEAPROM, LDROM
1 SPROMH,

2. HUTISPILfEE seChecksumEfE , FMC_ISPADDR I 8 55 55 — 5 v (R f 4 — 5.

3.  {ZHWFMC_ISPDAT:#73% checksum: Checksum HIFMC_DATH%k4%, Wi checksumffE A
0x0000_0000, %7 T3 Biflf it — (1) Checksum IE£EHH5 A, (2) bk ATk /N i ¥ 4 BR ) o

24 SPROM TE =T, CPURISPAREE #2 MSPROMA 2L 2%, P AT LA ChecksumZhfg>
IS IFSPROMIN 25 /& 15 1IE#
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Checksum Calculation
Start

| EnableISPEN |
v r

Write FMC_ISPADDR .
Write FMC_ISPDAT | || Write FMC_ISPCMD (0xOD)
Write FMC_ISPCMD (0x2D) | |

; ;

| SetISPGO=1 | | SetIsPGO=1 |
Y | v

| Add ISB instruction | | AddIsBinstruction |
v v

NO | NO

Check ISPGO =0 Check ISPGO =0 >—-

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Read Checksum from
FMC_ISPDAT

-

6.4-12 CRC-32 Checksumil & ifs
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6.4.5 Flash #5758

R: HiE, W HE, RIW: 35

I PRt Hhk 15 Eip B
FMCH: ik

FMC_BA = 0x5000_C000

FMC_ISPCTL  [FMC_BA+0x00  |RW ISP¥ il 27 /745 0x0000_000X
FMC_ISPADDR [FMC_BA+0x04 RIW ISP 7 17 2% 0x0000_0000
FMC_ISPDAT  |FMC_BA+0x08 RIW ISPHIE Z- 728 0x0000_0000
FMC_ISPCMD  [FMC_BA+0x0C  |RW ISP & 27 1748 0x0000_0000
FMC_ISPTRG  |FMC_BA+0x10  |RW ISPk & 12 | %5 77 2 0x0000_0000
FMC_DFBA FMC_BA+0x14 R H¥E Flash &k OXXXXX_XXXX
FMC_FATCTL |FMC_BA+0x18  |RW Flashijj [a] B[] 42 il 25 47 % 0x0000_0000
FMC_ISPSTS  |FMC_BA+0x40  |R/W ISPAR 27 /7 2% 0XX0X0_000X
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6.4.6 Flash %) H5HE%
ISP E‘E%ﬂ%ﬁ%ﬁ (FMC ISPCTL)

B 722181 TS | ShrfE
FMC_ISPCTL FMC_BA+0x00 R/W ISP #& il 5 /73 0x0000_000X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved ISPFF LDUEN CFGUEN APUEN SPUEN BS ISPEN
fir i
[31:7] Reserved PR
ISPRIR (BERIAL)
MO FENNISPRFE T HIAT A — AN 55 RET, 1ZAL iR 1
AL T BNl S LGB
(1) APUEN%%T-0H, APROM S APROM.
(2) LDUEN%-F-0ff, LDROM SLDROM.
- SPEE (3) CFGUEN%:T-0if, CONFIG # ¥Rz sk FeL.
(4) SPUENZT-OI, SPU #i I RE TR,
(5)71ESPROMZ A T 4 FESPROM.
(6) ICE #EH2IRE Y, LOCKEERAR, #HT R4
()R AT, AT HERR B g iy &
(8)5E SUHhbE oA, bb Lt H A i
()L MISP #ir4
LDROMEH{# REAL (5 frI7 L)
[5] LDUEN 0 = 2% |- LDROME #
1= LDROM ] AR ¥
[N R L A VAEEEES Al A
[4] CFGUEN 0 = ZX LB H i A
1= fFReEHE
APROM FEE{ERE fir(BfRIFAL)
[3] APUEN 0 = H{EHEAPROMHIZ AT IFAPROM AN BERE BE .
1 = 4 fFEAPROMHIZ AT IFAPROM I LA BE 7.

Oct. 12, 2015 Page 165 of 424 Rev.1.01



NUVOTON MINI58DE
=

SPROM HEHF{HERE (E4~I4L)
[2] SPUEN 0 = SPROM ANAEH .
1= SPROM HE#% 557,

JBhiERE (SHRYAL)
BALAEFZALE R OE HLDROMJE 3t & HAPROMJE 51,
A ETEIMCUJR ZRES IAR &, T 1250 v /2 FHLDROMIE 2 APROMJA 3 .

(1] BS & T CPU E7(RSTS_CPU= 1) Ksystem &A% (RSTS_SYS)IMUAE(TE fir 42 I, %hr
CBS[1] (CONFIGO[ 7] s B B HIEH L -

0 = APROMJ3Z)
1= LDROMJ3Z)

ISP fEBefL (5 R L)

e EIZAL A LU R ISP I RE.
0 = 257 ISP it

1 ={fig¢ ISP Tjig

[0] ISPEN
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ISPHiNE & 2% (FMC _ISPADDR)

A e bl 5 | ShrfE
FMC_ISPADDR |FMC_BA+0x04 RW  |ISP Hulik 257758 0x0000_0000
31 30 29 28 27 26 25 24
ISPADDR
23 22 21 20 19 18 17 16
ISPADDR
15 14 13 12 11 10 9 8
ISPADDR
7 6 5 4 3 2 1 0
ISPADDR
£z i
ISP Mk
Mini58 & 51| ) ikFLASH. ISP 32-f7# 1k, ISPADDR[1:0]: 25 A/00. £ Hh AT A £ T 5 e
[31:0] ISPADDR #ir4I5, 1ISPADR[8:0]44 47 4 40x00000000.
%} T CRC32 Checksumit- & #r4-, iZHitlZflashchecksumit & fE LA Iz, 512775 %)
Fo
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ISP & F 25 (FMC _ISPDAT)

e s bk 5 |l HhE
FMC_ISPDAT FMC_BA+0x08 RW ISP % % 1748 0x0000_0000
31 30 29 28 27 26 25 24
ISPDAT
23 22 21 20 19 18 17 16
ISPDAT
15 14 13 12 11 10 9 8
ISPDAT
7 6 5 4 3 2 1 0
ISPDAT
fir At
ISP ¥z
ISPEEAERT, S5EHEBZ T E4
ISPiE#EAE G, MIZH 17 85 i
[31:0] ISPDAT HATCRC32 Checksumitiiit, ISPDATIRENTER/NFAT), 5127 w5,
ISP Checksumi 4, ISPDAT/L#checksumfiitiE4s 5,
ISPDAT = 0x0000_0000, 1t (1)if#Echecksumit& a1, (2) checksumitdf P77 G H
i

Oct. 12, 2015 Page 168 of 424 Rev.1.01



NUVOTON MINI58DE
=

ISP#r 4 & F25(FMC _ISPCMD)

B 722181 B | HhE
FMC_ISPCMD FMC_BA+0x0C R/W ISP 1 & %174 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CMD
fir i
[31:7] Reserved R
ISP #4
AARUTR:
0x00= {& FLASH.
0x04= i UID.
0x0B= B2 A]ID.
0x0C= L% % ID.
[6:0] CMD i
0x0D= {f2CRC32 ChecksumfH.
0x21= FLASH 32-f7 4 8.
0x22= FLASH T #£[%.
0x2D= $#47CRC32 Checksum {5
OX2E =[] & F L Sff
HAh R TR
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ISP filtk 2| Z 22 (FMC ISPTRG)
AR s itk G | SirfE
FMC_ISPTRG FMC_BA+0x10 R/W ISP fli i #2525 f7-4 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 g 2 1 0
Reserved ISPGO
fir Eii2pe
[31:1] Reserved TR,
ISP F A (BRFD
o] 1SPGO T L IFURISPIRAE, HISPERARARIE, ZALHAEE H 3.
0= ISP #fE4TK
1=ISP [EEPIT
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BUE Flash #E#EMHLZFEFSZ(FMC DFBA)

HIH Tk BRI (R BAE
FMC_DFBA FMC_BA+0x14 R o Flashig ds bk 75 17 45 OXXXXX_XXXX
31 30 29 28 27 26 25 24
DFBA
23 22 21 20 19 18 17 16
DFBA
15 14 13 12 11 10 9 8
DFBA
7 6 5 4 3 2 1 0
DFBA
fir Ft
FARFLASH;E G L
310 DEBA HE A AR FLASHIF I I 25 77 48, i,
HifEflash 5APROMIL A7 it 2% [A] . MMCONFIGLIN#K % 25 77 38 N 45 -
4DFEN (CONFIGO[0]) =07 f£ 834 34
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Flash j[a]ef 424 EFE 2] (FMC FATCTL)

AR s itk ®E |l SirfE
FMC_FATCTL FMC_BA+0x18 R/W Flashifj[a]isf (B 12 2 2% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 g 2 1 0
Reserved FOM Reserved
fir Eii2pe
[31:9] Reserved B
[8:7 Reserved ]
BEMAER (SRS
(6:4] FoM Mini58 £ 41 37455 Al 1 4 iUflash iy 1 i (B SR ARAL AN [F) LA 3312 K Bflashiijy v Ji ST 1] o
0x1 = Frequency < 24MHz.
HAh = Frequency < 50MHz.
[3:0] Reserved 1REE.

Oct. 12, 2015 Page 172 of 424 Rev.1.01



NUVOTON MINI58DE
=

ISPRREFFE(FMC _ISPSTS)

A s H ik BE (HEE SirfE
FMC_ISPSTS FMC_BA+0x40 RW ISP IR&FH 4R 0xX0X0_000X
31 30 29 28 27 26 25 24
SCODE Reserved
23 22 21 20 19 18 17 16
Reserved VECMAP
15 14 13 12 11 10 9 8
VECMAP Reserved
7 6 5 4 3 2 1 0
Reserved ISPFF Reserved CBS ISPBUSY
fir g
REEEBEFEAL
tEflashAIUA LT, At BISPROMZE A 24, WAL BB E 1. BRHRA S 1UARH ff
[31] SCODE A R, ST AT I SPROM TS B /BB %

0 = SPROM 541G T3
1= SPROM %4154 %.

[30:21] Reserved 118,

i BT ik (R

[20:9] VECMAP 3 Hihk %% [H/0x0000_0000~0x0000_01FFM: 4 #H b {VECMAP[11:0], 9°h000} ~
(VECMAP[11:0], 9h1FF}

[8:7] Reserved 1REE.

ISPREbrE (BHEPAD

AL FF A AHISPEF (FMC_ISPCTLI[6]) 144, #FMFMC_ISPCTL[6] BiFMC_ISPSTS[6]
B1EE. L ESNISPRFE T ATl — AN PR, A B E 1.
(1) APUEN%%T0H), APROM S5 APROM.

(2) LDUEN%:T-0ff, LDROM S LDROM.

(3) CFGUEN%:-T-0ff, CONFIG ##ERR sk smFe.

(4)SPUENZ;-T-0Rf, SPROM i [5: igm .
(5)7ESPROMZ 245X T 4 FESPROM.

(6) ICE &R, LOCKHERNS, AT RG4S

(7Y RIERIS, HEATHERR oA 4

(8)E ML TRk, HLAnAg H IE# i R

() ERMISP dr 4

6] ISPFF

[5:3] Reserved 1REE.
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BEIEE (R

% T CPU EAL(RSTS_CPU= 1) Jzsystem 1 (RSTS_SYS)IMPATATE ALK AR, %47
CBS (CONFIGO[7:6])#J#1L

[2:1] CBS 00 = LDROM3ZHf IAPHR
01 = LDROMAN S #F 1APH,
10 = APROM HFIAPHE
11 = APROM R FFIAPHE R

ISP &S (Ri)
[0] ISPBUSY 0 = ISP #1E4E
1=ISP IE/EAT
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6.5 @HI/O (GPIO)
6.5.1 MR

NuMicro® Mini58 %5147 25 iA30 i /ORI, ik Le/ Ji mT LU it B o 1 A1 LA DhRE A 4L =2 - 1X 304
BRI ECAEPO, P1, P2, P3, P4 I PSP E - B AVERIELZIRIIAY - EA RN A S e iR R E
M hREt = S HHE -

/OB VIRAS T R RECE DA HEfRk > TRRSCEN S - SR EMr 25 > FraEE R EF R
R, N DB s 57 A7 28 Px_DOUT[N &R % B L. AEREXU AT, F—ANOE IMERE — N EE N
110K~300K 1955 i1 HifH##%%VDD | > VDDSEEAMS5.0V F[2.5V -

6.5.2 F¢E

®  [Uff I/O fEi=:

AN B

e

ARt fant

SIS PN

TTL/Schmitt fil & A, HSYS_Px_MFP[23:16]i%

/O R LATC B RS2 3/ F P fid 2 P v

AR AT, /O A P 35 L b FiBE A (i .

5 R R T 3 e TR ) A R G PIOM: B 3 g

SCRF AR B /3 K IR /OS2

iHL CIOINI (CONFIGO[10]) B Az, FIHCE Fr A /ORI ERIAE .
| |

| |

ZIRCIOIN = 0, EAir[EFT A HIGPIOERIE AN AL
ZIHRCIOIN = 1, E{7fEATARIGPIOE R =& H A=
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I

6.5.3 HEHE
A
Control Registers
PO P5
Control Register Control Register R PO
< e———>
P1 ;EQ‘L»
Control Register - 4
P2
< N e———>
9 P2 >
[a) Control Register P3
[2s} > < e—>
T
< P3 B R P4
Control Register Dl
P5
< e———>
P4 »
Control Register
Interrupt,
De-bounce Control Register Wake-up Event
Detector
v
GPIO_INT
6.5-1 GPIO #% il #5 [
654 FEARLE

GPIO% @ SYS_PO_MFP, SYS_P1_MFP, SYS_P2_MFP, SYS_P3_MFP, SYS_P4_MFPAI
SYS_P5_MFP {7 25t Tl E -
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6.5.5 IhEHGil

6.5.5.1 AHE
W EMODEN (Px_MODE[2n+1:2n]) 400, Px.nE NI AR, VOB M =3 GED , &A% HIKS) ke
F1o B (PX_PIN[N]) BIAE S BoAH B3 1R AS o

6.5.5.2  7EMIHELC

WE MODENn (Px_MODE[2n+1:2n]) A01, Px.n & HAHEW M, VO Rt Thae, AH/ER
JARE S1. DOUT (Px_DOUTN])HH ML bit[n] R #3% 21 AH B B o

N,
Port Latch Data D | IEL

Input Data - Q }—

6.5-2 M dar

6.5.5.3 Hlghi

% ZEMODEN (Px_MODE[2n+1:2n]) 2410,Px.n & BN IR, /O I T4 th Dh A SCHEE v i, Ik 3
TS AR AN E vy H B . A SEDOUT (Px_DOUT(N]) MRS A0, 4 L4 A H . i SEDOUT
(Px_DOUTIn]) MR 17, 14 Bty v BSR4 by F PR 2

L 4 % Port Pin

N |
Port Latch Data D |

Input Data = } }—

6.5-3 FFiw
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6.5.5.4  JEXX P

EMODEN (Px_MODE[2n+1:2n])711 > Px.n BRI AEX A /ORI SCHpalcy Hs A AZhRe > (2
AL RE T (OA ST UA » SIS TR A > fR TR DOUT (Px_DOUT[N)FHRIAZEL - X H Hi 2
80C51 R HIRA it WAV - Z5DOUT (Px_DOUT[N)AHR{Izbit[n] 0" » B Lt Ay *K” - ZDOUT
(Px_DOUT[nDAHRLAZbitIn] 1 » ZERRHENERIE - EEREN S - A EREE  HERENK - £
B R AT A R A K BN 2N B R AR = T - NS R MR b RO N BB RIRAS D e
BEAZER « 2R A AR R A M A 200 UAE]30 uA(FHRLVDDHYHLFMS.0 VE2.5 V) -

VDD

T
2 CPU P P Very P
St —OI Weak
Clock Delay [ rongﬁ IJ‘Weak
* *—9 X Port Pin
N |
Port Latch Data —i> . * I IEL
Input Data - ><}

6.5-4 HEXL A I/ORR L

6.5.6 GPIO H W fImeEE TR

FEANGPIO HIH AT LB RHIEN (Px_INTEN[N+16])/FLIEN (Px_INTEN[n)fZFITYPE (Px_INTTYPE[n]) ¥
BRSSP R . AT TR R W AR AT DL (RSP AR . m PR R BRI AR A b T Ak R
DL K b5 R BRI R fid ok o 7RI R i b B P R DS A B i NS 5 2 B Th R R BEL Ik H e 75 5] 2 1 = Ak
HT . 2 RFI IR SR A B 39 AT LA i DBCLKSRC (GPIO_DBCTL[4]) MIDBCLKSEL (GPIO_DBCTL[3:0])

HAARREE .
2008 Fr gk N ldle/Power-down & 20H, GPIOW AT AN R 4. ¥ B GPIO M i firh & 1) 4% 14 15 GP10 H b fih
KA o
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6.5.7 FIFAEERE

R: A, W: H'5, RIW: i1t5

HH 7228 RIW ik BAE

GPIO Hsihik:

GPIO_BA = 0x5000_4000

PO_MODE GP_BA+0x000 [R/W PO 1/0 i x{d% il 0x0000_XXXX
PO_DINOFF GP_BA+0x004 |R/W PO KT N1 % 0x0000_0000
PO_DOUT GP_BA+0x008 |R/W POK A Hi 0x0000_00F3
PO_DATMSK GP_BA+0x00C [R/W PO 4 HH 5 BF i 0x0000_0000
PO_PIN GP_BA+0x010 [R PO Ui 0x0000_00XX
PO_DBEN GP_BA+0x014 |R/W PO} 3l i G5 0x0000_0000
PO_INTTYPE GP_BA+0x018 |R/W PO WA 20 il 0x0000_0000
PO_INTEN GP_BA+0x01C |R/W PO Wi B4 il 0x0000_0000
PO_INTSRC GP_BA+0x020 |R/W PO WA & 0x0000_0000
P1_MODE GP_BA+0x040 |R/W P1 1/O HLx{4% 0x0000_XXXX
P1_DINOFF GP_BA+0x044 |R/W PG P B4 N\ it 0x0000_0000
P1_DOUT GP_BA+0x048 |R/W P & A7 4% 0x0000_003D
P1_DATMSK GP_BA+0x04C [R/IW PR T H 5 5 0x0000_0000
P1_PIN GP_BA+0x050 [R P& %A 0x0000_00XX
P1_DBEN GP_BA+0x054 |R/W P13l RE4% 0x0000_0000
P1_INTTYPE GP_BA+0x058 |R/W P LA A 2 il 0x0000_0000
P1_INTEN GP_BA+0x05C [R/W P e fef A il 0x0000_0000
P1_INTSRC GP_BA+0x060 |R/W P Wriihr & 0x0000_0000
P2_MODE GP_BA+0x080 |R/W P2 1/0 #2035 0x0000_XXXX
P2_DINOFF GP_BA+0x084 |R/W P23% ¥ NI % 0x0000_0000
P2_DOUT GP_BA+0x088 |R/W P2 H 75 A7 3% 0x0000_007C
P2_DATMSK GP_BA+0x08C |R/W P2 a5 B it 0x0000_0000
P2_PIN GP_BA+0x090 [R P27 ¥ 0x0000_00XX
P2_DBEN GP_BA+0x094 |R/W P28l 3]l R 4% il 0x0000_0000
P2_INTTYPE GP_BA+0x098 |R/W P2t A 2 il 0x0000_0000
P2_INTEN GP_BA+0x09C [R/W P2t i et fi 42 il 0x0000_0000
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HH 7228 RIW ik BAE

GPIO Hitt:

GPIO_BA = 0x5000_4000

P2_INTSRC GP_BA+0x0A0 |R/W P2 Wriihr & 0x0000_0000
P3_MODE GP_BA+0x0CO [R/W P3 1/0 #2035 0x0000_XXXX
P3_DINOFF GP_BA+0x0C4 |[R/IW P3¢ A & N\ 0x0000_0000
P3_DOUT GP_BA+0x0C8 |[R/W P3% ¥4t 0x0000_0077
P3_DATMSK GP_BA+0X0CC|R/W P3% i 5 Bl 0x0000_0000
P3_PIN GP_BA+0x0DO0 |R P34 AU 0x0000_00XX
P3_DBEN GP_BA+0x0D4 [R/W P33 ff R 4%l 0x0000_0000
P3_INTTYPE GP_BA+0x0D8 |R/W P 3+ i =% il 0x0000_0000
P3_INTEN GP_BA+0x0DC|R/W P31 W7 e 4 il 0x0000_0000
P3_INTSRC GP_BA+0x0EOQ [R/W P3 by & 0x0000_0000
P4_MODE GP_BA+0x100 |R/W P4 1/0 035 0x0000_XXXX
P4_DINOFF GP_BA+0x104 |R/W P A A EC 4 N JE % 0x0000_0000
P4_DOUT GP_BA+0x108 |R/W PAE T H 0x0000_00CO
P4_DATMSK GP_BA+0x10C |R/W P A% Hh 5 Bl 0x0000_0000
P4_PIN GP_BA+0x110 [R P4 HUA 0x0000_00XX
P4_DBEN GP_BA+0x114 |R/W PAZ |3l R 42 | 0x0000_0000
P4_INTTYPE GP_BA+0x118 |R/W P4 WA 24 il 0x0000_0000
P4_INTEN GP_BA+0x11C [R/W P4 fe R4 il 0x0000_0000
P4_INTSRC GP_BA+0x120 |R/W P4 by & 0x0000_0000
P5_MODE GP_BA+0x140 |R/W P5 I/O 3% ] 0x0000_XXXX
P5_DINOFF GP_BA+0x144 |R/W P5 % A4 N\ 0x0000_0000
P5_DOUT GP_BA+0x148 |R/W PS5 A A i Hi 0x0000_003F
P5_DATMSK GP_BA+0x14C |R/IW PSEHE i H 5 Bl 0x0000_0000
P5_PIN GP_BA+0x150 [R PS5 IHIAUE 0x0000_00XX
P5_DBEN GP_BA+0x154 |[R/IW P52} 3l ff fE 4% 0x0000_0000
P5_INTTYPE GP_BA+0x158 |[R/W P5 WA 2 il 0x0000_0000
P5_INTEN GP_BA+0x15C [R/W P57 f R4 il 0x0000_0000
P5_INTSRC GP_BA+0x160 |R/W P5H AR & 0x0000_0000
GPIO_DBCTL GP_BA+0x180 |R/W R A 0x0000_0020
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HH 7228 RIW ik BAE

GPIO Hitt:

GPIO_BA = 0x5000_4000

P00_PDIO GP_BA+0x200 |R/W GPIO PO.0. Ui CI¥HEs ASE 0x0000_0001
PO1_PDIO GP_BA+0x204 |R/W GPIO PO.1.U IR A& 0x0000_0001
P04_PDIO GP_BA+0x210 [R/W GPIO PO.4. bt & Ak 0x0000_0001
PO5_PDIO GP_BA+0x214 [R/W GPIO PO.5. 1t & Ak 0x0000_0001
P06_PDIO GP_BA+0x218 |[R/W GPIO PO.6. i CI¥HEE A E 0x0000_0001
P0O7_PDIO GP_BA+0x21C |R/W GPIO PO.7.35 ¥ ds i A/ 0x0000_0001
P10_PDIO GP_BA+0x220 |R/W  |GPIO PL.O.Ji CI&fiaki A/ 0x0000_0001
P12_PDIO GP_BA+0x228 |R/W GPIO P1.2.5 &3k ALk 0x0000_0001
P13_PDIO GP_BA+0x22C |R/IW GPIO P1.3.05 & dm kAL 0x0000_0001
P14_PDIO GP_BA+0x230 |R/W GPIO PL1.4. b & Ak 0x0000_0001
P15_PDIO GP_BA+0x234 |R/IW GPIO P1.5. 5 &3k ALk 0x0000_0001
P22_PDIO GP_BA+0x248 |R/W GPIO P2.2. 1 & dm i ALk 0x0000_0001
P23_PDIO GP_BA+0x24C |[R/W GPIO P2.3.uf IR AR 0x0000_0001
P24 PDIO GP_BA+0x250 |R/W GPIO P2.4. 3 1 ¥ ds i AL 0x0000_0001
P25_PDIO GP_BA+0x254 |R/W GPIO P2.5. I 145 Ha i AL 0x0000_0001
P26_PDIO GP_BA+0x258 |R/W GPIO P2.6. ¥ &35 A/ 0x0000_0001
P30_PDIO GP_BA+0x260 |R/W GPIO P3.0.0m 1 ¥k ALE 0x0000_0001
P31_PDIO GP_BA+0x264 |R/W GPIO P3. 1. 1 45da i AL 0x0000_0001
P32_PDIO GP_BA+0x268 |R/W GPIO P3.2.¥i ¥ ds i A/ 0x0000_0001
P34 PDIO GP_BA+0x270 |R/W GPIO P3.4. 35 1 ¥ ds i AL 0x0000_0001
P35_PDIO GP_BA+0x274 |RIW GPIO P3.5.1 1w Ak 0x0000_0001
P36_PDIO GP_BA+0x278 |R/W GPIO P3.6. ! C145da i AL 0x0000_0001
P46_PDIO GP_BA+0x298 |R/W GPIO P4.6. i C145da i AL 0x0000_0001
P47_PDIO GP_BA+0x29C |R/W GPIO P4.7 .1 & E A/ 0x0000_0001
P50_PDIO GP_BA+0x2A0 |R/W GPIO P5.0. i C145#a i AL 0x0000_0001
P51_PDIO GP_BA+0x2A4 |RIW GPIO P5. 1. C145Ha i AL 0x0000_0001
P52_PDIO GP_BA+0x2A8 |R/IW GPIO P5.2.15 & E A/ s 0x0000_0001
P53_PDIO GP_BA+0x2AC|R/W GPIO P5.3.1# ¥R AJHr 4 0x0000_0001
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F s itk RW  [Hi RpE

GPIO Zsht:

GPIO_BA = 0x5000_4000

P54_PDIO GP_BA+0x2B0 |RIW  |GPIO P5.4. 11k A/Hit! 0x0000_0001
P55_PDIO GP_BA+0x2B4 |RIW  |GPIO P5.5. 1 1k A/Hii! 0x0000_0001

VERCTEMH FQFN-33% 240, PS.SHIA A E, N T MR i ThHE, Zs ik B IP5.515 Bl H 5
. MAETSSOP20 AT HFRIE.
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6.5.8 A fEul

%5 0 0-5 1/0 13 (Px MODE)

HH fRFEHLhE RI5 |k ShifE
PO_MODE GP_BA+0x000  |R/W |PO I/O fEsi2ei] 0x0000_XXXX
P1_MODE GP_BA+0x040 RW |P1 /O et {ze] 0x0000_XXXX
P2_MODE GP_BA+0x080 RIW |P2 110 fEizi2ek] 0x0000_XXXX
P3_MODE GP_BA+0x0CO  |R/W |P3 I/O fEsizei] 0x0000_XXXX
P4_MODE GP_BA+0x100  |R/W |P4 I/O #Ez{H2es] 0x0000_XXXX
P5_MODE GP_BA+0x140  |R/W |P5 I/O fEz4zehil 0x0000_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
MODE7 MODE6 MODE5 MODE4
7 6 5 4 3 2 1 0
MODE3 MODE2 MODE1 MODEO
fir iy
[31:16] Reserved 116,

¥¥110-5 1/O Pin[N] #aizs]
PLEGPIOPX.NHI/O 257,

00 = Px.nE I AL

01 = Px.nE Ayt i H A 20
10 = Px.n BB RAR

11 = Px.nE RGUEX AR

EEL

[2n+1:2n] MODEN W4 EECIOINI (CONFIGO [10]) 4

n=0,1..7 CIOINIZ O BhiA {E20x0000_FFFF, S HiaNS 2 A ikt -
CIOINIZ 11 B\ {E20x0000_0000, |- HifSRmA NI AR -
ER2

%t [10: Max. n=7, n=2,n=3{% &
Wi M1: Max. n=7,n=1,n=6, n=7{7&
Wi M2: Max. n=7,n=0,n=1, n=7{7%&
% 13: Max. n=7,n=3,n=7{£ %
%i[14: Max. n=7,n=0,1,5{% &
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| | |ﬁﬂ”’ﬁD5: Max. n=7, n=6,n=7{4-& |
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¥ 01 0-5 ERI S ¥ IMER 2788 (Px DINOFF)

I PR bt w5 |[fHat SAfE
PO_DINOFF GP_BA+0x004 RIW  |PO &7 {HAE 0x0000_0000
P1_DINOFF GP_BA+0x044 RIW  |P1 &7 M {HaE 0x0000_0000
P2_DINOFF GP_BA+0x084 RIW  |P2 ¥ FmrE HRE 0x0000_0000
P3_DINOFF GP_BA+0x0C4  |RIW |P3 L% imps{iige 0x0000_0000
P4_DINOFF GP_BA+0x104 RIW  |P4 &7 Mg {HaE 0x0000_0000
P5_DINOFF GP_BA+0x144 RIW  |P5 S mis (e 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
DINOFF
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
fir iy e
[31:24] Reserved 1REE.
¥ 00-5 Pin[N] RSN BB A
AT EHPxnf BB R R, WRMANEIMES, e BLOGHIPX.nfi N il
18,7 1 H.
0 = fFREIOH I iy N i@ 1E
1 = SCHNOM i N\ il (B T N BLK)
[n+16] DINOFF R
n=0,1..7 (] % M10: Max. n=7,n=2,n=3{% &
4 M1: Max. n=7,n=1,n=6, n=7{%*%¥
4 M2: Max. n=7,n=0,n=1, n=7{%*%¥
5 M3: Max. n=7,n=3,n=7{#&
¥ 14: Max. n=7,n=0,1,5{% &
¥ I15: Max. n=7,n=6,n=7{%&
[15:0] Reserved {reg
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¥ 1 0-5 g HE (Px_DOUT)
I g ik w5 |[Hatk SAfE
PO_DOUT GP_BA+0x008 RW  |PO #fEk e 0x0000_00F3
P1_DOUT GP_BA+0x048 RW  |P1 &k HiE 0x0000_003D
P2_DOUT GP_BA+0x088 RIW  |P2 EdEkmt{E 0x0000_007C
P3_DOUT GP_BA+0x0C8 R/W  |P3 EdEkmt{E 0x0000_0077
P4_DOUT GP_BA+0x108 RIW  |P4 sk E 0x0000_00CO
P5_DOUT GP_BA+0x148 RW  |P5 s (e 0x0000_003F
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
DOUT
fir iy e
[31:8] Reserved 1REE.
¥ 00-5 Pin[N] % Hi8
TEPX.NAC & BAESR A, AR BCRS, 2 Px.n Al B IR
0 = GPIOFL B ittt dan i, FRIRFIHERUAE T, Px.nAfik
1 = GPIORL & ey, FFRAAEX B, Px.nAE
- R
n
017 DOUTI[N] 5 I10: Max. n=7,n=2,n=3{%
n=0,1..
¥l Max. n=7,n=1,n=6, n=7{r%
Wil 12: Max. n=7,n=0,n=1, n=7{f%
¥ I13: Max. n=7,n=3,n=7{%&
i 14: Max. n=7,n=0,1,5{% &
¥ I15: Max. n=7,n=6,n=7{%&
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¥ 0 0-5 ¥iE SRk (Px_DATMSK)
I fRFEHLhE BRI |l SAfE
PO_DATMSK GP_BA+0x00C |R/W |PO ¥k H S Fy 0x0000_0000
P1_DATMSK GP_BA+0x04C |R/W |P1 ¥iEkH S Fmg 0x0000_0000
P2_DATMSK GP_BA+0x08C |R/W |P2 ¥k B R 0x0000_0000
P3_DATMSK GP_BA+0x0CC |R/W |P3 s B R 0x0000_0000
P4_DATMSK GP_BA+0x10C |R/W |P4 ¥k H S Fy 0x0000_0000
P5_DATMSK GP_BA+0x14C |R/W |P5 %k S5l 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
DATMSK
fir iy e
[31:8] Reserved 1R,
3 0-5 Pin[N] ZE 4 S Bk
TP R 2 ZE8DOUT (Px_DOUTIn]). 4% EDATMSK (Px_DATMSKNn])# ‘'l » 48
[IDOUT (Px_DOUT[ND# iR - S5 SHFRET - RNEERIRIPAI EEEE -
0 =#AR f{IDOUT (Px_DOUT[Nn])Az T LA 5 5t
1 ={&H AR FIDOUT (Px_DOUT[n])fz
HEREL: %A AR R IDOUT (Px_DOUTIN))fz, AMFE4(PDIO (Pxn_PDIO[O]))AH M
7o
"] DATMSK[n]
n=0,1.7 ER2:
¥ I10: Max. n=7,n=2,n=3{%&
¥l Max. n=7,n=1,n=6, n=7{r%
4 M2: Max. n=7,n=0,n=1, n=7{%*%¥
5 M3: Max. n=7,n=3,n=7{#&
%i M4: Max. n=7,n=0,1,5{#
5 MA5: Max. n=7,n=6,n=7{#£&
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% 0 0-5 ERI¥HE (Px PIN)

I g ik w5 |[Hatk SAfE
PO_PIN GP_BA+0x010 R PO BRI IE 0x0000_00XX
P1_PIN GP_BA+0x050 R P1 EHIEIE 0x0000_00XX
P2_PIN GP_BA+0x090 R P2 EHIEEE 0x0000_00XX
P3_PIN GP_BA+0x0D0 R P3 EHIEEE 0x0000_00XX
P4 _PIN GP_BA+0x110 R P4 EHIEIE 0x0000_00XX
P5_PIN GP_BA+0x150 R P5 ERIEE 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PIN
fir iy e
[31:8] Reserved 1REE.
i 0-5 Pin[N] & 4R
XL BN PX.NE BSOS B R . JHMEDN T, RS AH B RS e, 5
A
HR:
[n] WiI10: Max. n=7,n=2,n=3{%&
PIN[n] " .
n=0,1..7 ¥ HA1: Max. n=7,n=1,n=6, n=7{&E
4 M2: Max. n=7,n=0,n=1, n=7{%*%¥
5 M13: Max. n=7,n=3,n=7{#£&
%i M4: Max. n=7,n=0,1,5{#F
5 MA5: Max. n=7,n=6,n=7{#£&
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% 0-5 HPFfEER TR (Px DBEN)

B 722181 BE/E |k HhE
PO_DBEN GP_BA+0x014 RIW  |PO ERIBh{EAEFES] 0x0000_0000
P1_DBEN GP_BA+0x054 RIW  |P1 ERIBhEREFES] 0x0000_0000
P2_DBEN GP_BA+0x094 RW  |P2 LPlzhfHgEizt 0x0000_0000
P3_DBEN GP_BA+0x0D4 RW  |P3 LPlzhfHgEizt 0x0000_0000
P4_DBEN GP_BA+0x114 RW  |P4 LPlzhfHgEizd 0x0000_0000
P5_DBEN GP_BA+0x154 RIW  |P5 EHa{HEREFES] 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
DBEN
fir i
[31:8] Reserved 116,
3 H0-5 Pin[N] S S5 EE 3L
DBEN[n]H T feAIRAL I LB Bh Tl e, AR N 1S 5 ki 08 BEAS REml AV ESE 0 258 3K
FERAATRAEE, WA AESEE), AmAsR . 2334 I DBCLKSRC
(GPIO_DBCTL [4])#% i, —AN 283K A+ & 3 FHDBCLKSEL (GPIO_DBCTL [3:0])#% il .
0 = ZMIPx.n £ H 5 hRE
1 = fREPx.nE BN ThRE
ZE B INREOOS AR bR WG AL, SRR RIS, R sh o AR AN R E .
In FER L WP .nE L e rMefiE gz O, F P 2 N s B 202 BT %R F 2o ohdg, B
=0 1.7 DBEN[n] B R GRS R TSR B, S BPx IR R RS .
EE2
5 M0: Max. n=7,n=2,n=3{%£ &
¥l Max. n=7,n=1,n=6, n=7{r%
Wil 12: Max. n=7,n=0,n=1, n=7{f%
¥ I13: Max. n=7,n=3,n=7{%&
i 14: Max. n=7,n=0,1,5{% &
¥ I15: Max. n=7,n=6,n=7{%&
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Y% 1 0-5 2] (Px INTTYPE)

I fRFEHLhE w5 | SAfE
PO_INTTYPE GP_BA+0x018 RIW PO Hriiga=izesi] 0x0000_0000
P1_INTTYPE GP_BA+0x058 RIW  [P1 Hriiga=Cizesi] 0x0000_0000
P2_INTTYPE GP_BA+0x098 RIW  |P2 Hrilfpfsi={fzes 0x0000_0000
P3_INTTYPE GP_BA+0x0D8 RIW  |P3 Hrilfpfsi={fzed 0x0000_0000
P4_INTTYPE GP_BA+0x118 RIW P4 Hriigi=izesi] 0x0000_0000
P5_INTTYPE GP_BA+0x158 RIW  |P5 Hrilftsi={f2e] 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
TYPE
fir iy e
[31:8] Reserved 1REE.
B E10-5 Pin[N] 2215 35 B A i sl
TYPE (Px_INTTYPE[n]) o FH T4 fE S i & s s i fid e R T, 25 R adn i i A i, ik o 908
A LR, a0 SR AR PR, BN IR B — AN HCLKE Bl R A I 7= AR i
0 = 1R fid & v
1 = HPfiloR o
SR B A RSP AR AR, TERFAEZERHIEN (PX_INTEN[n+16])/FLIEN
(Px_INTEN[N)) ', HAEEE—H-F(mBE-FaliE KT, FRE T A PR flR
- Wr, JUSE M ANE, ANorEE b
=017 TYPE[n] ZRLBN T REX TV Al H WA R 0T TR R R
EE
¥ I10: Max. n=7,n=2,n=3{%&
4 M1: Max. n=7,n=1,n=6, n=7{%*%¥
4 M2: Max. n=7,n=0,n=1, n=7{%*%¥
5 M3: Max. n=7,n=3,n=7{#&
%i114: Max. n=7,n=0,1,5{#
5 MA5: Max. n=7,n=6,n=7{#£&
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I

Wi O 0-5d F e AE4ZE6I (P INTEN)

MINIS8DE

I g ik w5 [ BhiE
PO_INTEN GP_BA+0x01C RIW  |PO Hf{E AETZE 0x0000_0000
P1_INTEN GP_BA+0x05C RIW  |P1 sl AEIZEA 0x0000_0000
P2_INTEN GP_BA+0x09C RIW P2 HhilfrfigEzd] 0x0000_0000
P3_INTEN GP_BA+0x0DC RIW  P3 HhilfrfigEzd] 0x0000_0000
P4_INTEN GP_BA+0x11C RIW  |P4 sl AEIZE 0x0000_0000
P5_INTEN GP_BA+0x15C RW  |P5 HhilfrfigEzd] 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
RHIEN
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
FLIEN
fir iy e
[31:24] Reserved TR e
HE0-5 Pin[N] S\ _LF-HY B = B W R Ar
RHIEN (Px_INTEN[n+16]) /] T 5 H R GPIOPx.nfay A\ f FH b, B 4° ] DLAH REES fHInge fig
ke
2 BERHIEN (Px_INTEN[N+16])f7 41:
B 5 r T S RSPl R S (TYPE (PX_INTTYPE[N])=1),, HAPX.NEPRZA s B, 724
LT
1 S A T S VR A R A E(TYPE (PX_INTTYPE[N])=0),, #APX.niFRAS B o 3 5 B F
AR, FEAE T
[n+16] RHIEN[N] 0 = ZEHIPx.nvay B P B R P 2 1Ry P AR A0 1
n=0,1..7 1 = T REPx. Ny T B R H S R P AR 1
EE
5 M10: Max. n=7,n=2,n=3{% &
4 M1: Max. n=7,n=1,n=6, n=7{%*%¥
4 M2: Max. n=7,n=0,n=1, n=7{%*%¥
5 M3: Max. n=7,n=3,n=7{#&
%i M4: Max. n=7,n=0,1,5{#F
¥ I15: Max. n=7,n=6,n=7{%&
[15:8] Reserved fREE.
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i [70-5 Pin[N] # A\ T BREEE K B P B ae Ar

FLIEN (Px_INTEN[n]))H T B HIRGPIO Px.nl# N[ b . B *1° tha] LU e e I i oh
At

BPEFLIEN (PX_INTEN[N])HA ‘1:

1 v 2 o P Al AR S(TYPE (PX_INTTYPE[N])=1),, HiAPX.nHERZ AR P, 722k
SR

1 5 e R S W ik K SR(TYPE (P_INTTYPE[N])= 0),, % APX.nEERZS s s Bk e
PSR, AR

[n FLIEN[N] 0 = AP NG LT B 4 5 HL P B P A e
0L 1 = AP AL ook h e P S b TS Pl
R

¥ I10: Max. n=7,n=2,n=3{4-%
%i1: Max. n=7,n=1,n=6, n=7{f%%¥
¥#12: Max. n=7,n=0,n=1, n=7{%#¥
35 113: Max. n=7,n=3,n=7{£ %
i [14: Max. n=7,n=0,1,5{% ¥
3 15: Max. n=7,n=6,n=7{% ¥
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%i 1 0-5 HHrEARTE (Px INTSRC)

MINIS8DE

¥ I10: Max. n=7,n=2,n=3{%&

5 M13: Max. n=7,n=3,n=7{#£&
%i M4: Max. n=7,n=0,1,5{#F
5 MA5: Max. n=7,n=6,n=7{%£&

i1 Max. n=7,n=1,n=6, n=7{r%
uiI12: Max. n=7,n=0,n=1, n=7{r%

HH g ik w5 | BAE
PO_INTSRC  |GP_BA+0x020 RW  |POTERRE 0x0000_0000
P1_INTSRC |GP_BA+0x060 RW  |P1HHERRE 0x0000_0000
P2_INTSRC  |GP_BA+0x0A0 RIW  |P2rirfmE 0x0000_0000
P3_INTSRC |GP_BA+0x0EQ RIW  |P3HlEfRE 0x0000_0000
P4_INTSRC |GP_BA+0x120 RIW  |PATE RS 0x0000_0000
P5_INTSRC |GP_BA+0x160 RIW PS5l fsARE 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
INTSRC
fir iy
[31:8] Reserved 1REE.
i 0-5 Pin[N]H Bl R ¥EAR &
5
0= TeahfE
1= AR LI A b3 Hh AR
B
0 = Px.n¥& A 1k
[n] 1 = Px.n/= A ity
INTSRCIn]
n=0,1..15 TR
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o T 2 #HR B %] (GPIO _DBCTL)

TR sk IS B hrfE
GPIO_DBCTL |GP_BA+0x180 RIW s} Bzl 0x0000_0020
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved ICLKON DBCLKSRC DBCLKSEL
fir i
[31:6] Reserved .
HiTEgR On #E
0 = I ¥yt B B AN AE /O IR B2 AIRHIEN (Px_INTEN[N+16])/FLIEN (Px_INTEN[n]){z & 1
5] ICLKON HA
1= ShZ JEHTAE Oy fHs i e
ER: WA ARKIRE R, AEUOGRIZ fh LR
ZEF B IR
[4] DBCLKSRC |0 = E#}3hiT-# 88058 HCLK
1 = ERBNTHEE B IE N 10 KHZ(LIRC)I £
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[3:0] DBCLKSEL

EPB) R B

0000 = KFEHifES,
0001 = KFEHifES,
0010 = KFEHifES,
0011 = RFEHWifES,
0100 = KFEHifE S,
0101 = RFEHWiIES,
0110 = RFEHWiIES,
0111 = RFEhifE S,
1000 = REEPIKifE S,
1001 = REEFWHE S,
1010 = REEPIKIE S,
1011 = RFEHWHES

1100 = KA
1101 = KA e
1110 = KA
1111 = RAE AW

il
di

IF

Il

f

f
d'H C[D C[U C[D

oF

£#1 clocks— %

£52 clocks— %

434 clocks—X

£#8 clocks— %

£$16 clocks—k
££32 clocks—X
4364 clocks—X
4£128 clocks—k
#4256 clocks—X
£42*256 clocks—X.
#§4*256 clocks—X.
, 4£8*256 clocks—iX

, 1316*256 clocks— X
, 4§32*256 clocks—X
, 4§64*256 clocks—X
, 4$128*256 clocks— X

Oct. 12, 2015

Page 195 of 424

Rev.1.01



NnUvoTOoN

GPIO Px.n##EH A\ Kt (Pxn PDIO)

MINIS8DE

I

FFiras

sk

WE

g8

S2frfE

P0OO_PDIO

GP_BA+0x200

R/W

GPIO PO.0 ‘&A% A/

0x0000_0001

P0O1_PDIO

GP_BA+0x204

R/W

GPIO PO.1E I E i A/t

0x0000_0001

P04_PDIO

GP_BA+0x210

R/W

GPIO PO.AE I EH A/Fit

0x0000_0001

PO5_PDIO

GP_BA+0x214

R/W

GPIO PO.5SE I EH A/t

0x0000_0001

P06_PDIO

GP_BA+0x218

R/W

GPIO PO.6 & I i Hi A/t

0x0000_0001

PO7_PDIO

GP_BA+0x21C

RIW

GPIO PO.7E I s far A/t

0x0000_0001

P10_PDIO

GP_BA+0x220

RIW

GPIO PL.OEMIE R A/Hit

0x0000_0001

P12_PDIO

GP_BA+0x228

RIW

GPIO P1.2%E % s b A/t

0x0000_0001

P13_PDIO

GP_BA+0x22C

RIW

GPIO P1.3%E I sk A/t

0x0000_0001

P14 _PDIO

GP_BA+0x230

RIW

GPIO PLAEMIE R A/Fit

0x0000_0001

P15_PDIO

GP_BA+0x234

RIW

GPIO PL.5E IR A/t

0x0000_0001

P22_PDIO

GP_BA+0x248

RIW

GPIO P2. 2% % sy A/t

0x0000_0001

P23_PDIO

GP_BA+0x24C

RIW

GPIO P2.3E IR A/Fit

0x0000_0001

P24_PDIO

GP_BA+0x250

RIW

GPIO P2 4B EH A/t

0x0000_0001

P25_PDIO

GP_BA+0x254

RIW

GPIO P2.5E I H A/t

0x0000_0001

P26_PDIO

GP_BA+0x258

RIW

GPIO P2.6E I H A/t

0x0000_0001

P30_PDIO

GP_BA+0x260

RIW

GPIO P3.0E I EH A/t

0x0000_0001

P31_PDIO

GP_BA+0x264

RIW

GPIO P3.VEMIEEH A/t

0x0000_0001

P32_PDIO

GP_BA+0x268

RIW

GPIO P3.2E I i f A/t

0x0000_0001

P34_PDIO

GP_BA+0x270

RIW

GPIO P3.4E I EH A/t

0x0000_0001

P35_PDIO

GP_BA+0x274

RIW

GPIO P3.5E I EH A/t

0x0000_0001

P36_PDIO

GP_BA+0x278

R/W

GPIO P3.6E I A/Fit

0x0000_0001

P46_PDIO

GP_BA+0x298

R/W

GPIO PA.6E I A/Fit

0x0000_0001

P47_PDIO

GP_BA+0x29C

R/W

GPIO PA.TE I EH A/t

0x0000_0001

P50_PDIO

GP_BA+0x2A0

R/W

GPIO P5.0E I A/Fit

0x0000_0001

P51_PDIO

GP_BA+0x2A4

R/W

GPIO P5.1E I EH A/Fit

0x0000_0001

P52_PDIO

GP_BA+0x2A8

R/W

GPIO P5.2E I E i A/t

0x0000_0001

P53_PDIO

GP_BA+0x2AC

R/W

GPIO P5.3E I EH A/t

0x0000_0001

P54_PDIO

GP_BA+0x2B0

R/W

GPIO P54 I A/t

0x0000_0001
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P55_PDIO GP_BA+0x2B4 R/W |GPIO P5.5% Bl dE Akt 0x0000_0001
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PDIO
fir i
[31:1] Reserved B
GPIO Px.nERSHRM A/

%A AT LA AN GPIOF I i) i 2
0 = ¥ B AR GPIOE N

1 = WEIMPGPIOH &

1% 3 A7 A 13 BIGPIOE IR &

1 4n: 5 P0O0_PDIOEIIF{H S #IDOUT (PO_DOUTI[0])f L, #P00_PDIOEEELPIN
(PO_PIN[O])HI1H.

0] PDIO HEEL: 5iE{EARZDATMSK (Px_DATMSKIn])5i
HER2:

% 0: Max. n=7,n=2,n=3{% &

yiH1: Max. n=7,n=1,n=6, n=7{fH&

%i12: Max. n=7,n=0,n=1, n=7{%&

% 13: Max. n=7,n=3,n=7{~ &

it 14: Max. n=7,n=0,1,5{##

% 15: Max. n=7,n=6,n=7{f &
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6.6 ERTARFEH]AR(TIMER)
6.6.1 #ER

TER SR bt B 4 2 4 32-fr Rt SR, TMRO A TMR1, 3RfLf P EHEIHECER ThEE. RS n] HUTIR
ZIhEE, WHRENE, R, ek, M N B EOR A0S K v )

6.6.2 it
& 2/ 32-fEM AR, w2407 1 Bk A — A8 Pl A s
& BEE I SR EA L I R
& 2t one-shot, periodic, toggle #1 continuous VUi # /E i
€ EIICNT (TIMRTX_CNT[23:0]) AJ Sz H P i 24 47 1) b T 18
& SCRRRIETEThRE
& #iFCAPDAT (TIMERX_CAP[23:0]) i] i f 244 i {H
& CSCRRANEET IR BT, R bk
& CSCRRANESIREA, AT A 240 e i A
& WHUER RS SRR, SCRRN T S TR A e R g
& CUNEIACMPH 5 AR S T Al R A B B
6.6.3 #HEH

S N #5428 1) % A E LR B i an ] 6.6-1F0 1] 6.6-2 171 :

WKEN

24-bit CMPDAT (TIMERX_CTL[23])
(TIMERx_CMP[23:0])

Timer
Wakeup

\ RSTCNT (TIMERx_CTL[ZG])‘ TWKE

(TIMERX_INTSTSI[1])

Reset counter

CNTEN (TIMERx_CTL[30])

TMRx_CLK 8-bit .
24-bit up counter
Prescale

T Ji g
Reset counter

EXTCNTEN
(TIMERX_CTL[24])

CNTPHASE

(TIMERX_EXTCTL[0]) CAPFUNCS
CAPEN (TIMERX_EXTCTL[4])
(TIMERX_EXTCTL[3]) Timer
CAPIF Interrupt
(TIMERX_
EINTSTS[0])

INTEN
(TIMERxX_CTL[29])

CAPSRC CAPIEN

CAPEDGE TIMERX_EXTCTL[5
(TIMERx_CTL{19) (TIMERX_EXTCTL[2:1]) ( - 5

ACMPSSEL
(TIMERX_EXTCTL[9])

K] 6.6-1 7 I 2542 il 2AE
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TMROSEL (CLK_CLKSEL1[10:8])
TMR1SEL (CLK_CLKSEL1[14:12])

22.1184 MHz (HIRC) \

111 T TMROCKEN (CLK_APBCLK[2])
TMR1CKEN (CLK_APBCLK[3])

TMO ~ TM1
011 TMRO_CLK
TMR1_CLK
HCLK 010 _
10 kHz (LIRC) >

001

4~24 MHz (HXT) /
32.768 kHz (LXT)

000 Legend

/ HXT = High Speed External clock signal

LXT = Low Speed External clock signal
HIRC= High Speed Internal clock signal
LIRC = Low Speed Internal clock signal

6.6-2 7 I e 4% ) 2% I b Y
6.6.4 HEARE

SE I 2E TMROFITMR L I 5l T LLFE %577 28 TMXCKEN (CLK_APBCLK[3:2])f# E FlI#E % 77 #$ TMROSEL
(CLK_CLKSEL1[10:8]) (TMRO0), T(CLK_CLKSEL1[14:12]) (TMRL)i% £ [ i 4.

6.6.5 IThREEHIR

6.6.5.1 FENELMERE

JE I et as SR IR - — SZTIF (TIMERX_INTSTS[O)FRE » 12478 MR a5 11425 (ECNT
(TIMERX_CNT[23:0]) 5 &I} 22 { CMPDAT (TIMERX_CMP[23:0)AHTCEC I B L » 55— -ECAPIF
(TIMERX_EINTSTS[ODFFE » ARG S TMx_EXT/ERIE25 (£ 5 CAPEDGE (TIMERX_EXTCTL[2:1])Hi%
B—HETEAL °

6.6.5.2 TN HEHEE

SE I B2 ] B HR AL DU M sE I 2810k X one-shot, periodic, toggle-output 1 continuous counting %t
e

6.6.5.3 One-shotfZ=

11 5 5 I 3% T AE LE B0 3 (one-shot) i (TIMERxX_CTL[28:27] J¥ 2’b00) H. CNTEN (TIMERX_CTL[30]) &
1), NER ST s I 851+ %. — HCNT (TIMERxX_CNT[23:0])i% #|CMPDAT (TIMERX_CMP[23:0]) {1t
B, TIF (TIMERX_INTSTS[O]) 444 41, CNTHMEH CNTENGLK tHiE i 28628 HaiE %, a8 n
PR R R . SRR, WRINTEN (TIMERX_CTL[29))AIAERE, T 5E I 28 Hh {3 5 7= 4 3% 3 NVIC
JHEICPU.
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6.6.5.4 Periodic /&=

W 2 I 28 TAFLE R 1 (periodic) B ((TIMERx_CTL[28:27] & 2'b01) H. CNTEN (TIMERX_CTL[30]) &
1), NSERF 3SR TR 17 it %3, — E.CNT (TIMERX_CNT[23:0])i-%k 25 ({1 F|CMPDAT
(TIMERX_CMP[23:0]) &I, TIF (TIMERX_INTSTS[O])Ar&EKA 1, CNTIME A e i 245 28 H 307
%, KRG ENSBER . SHER, WHRINTEN (TIMERX_CTL[29)f##E, I5E I 2%t b5 5 72 A4 ik 5
NVIC %1 CPU . fEiZME, & I #4% il #8 & Pt b A T H 30 5CMPDATIFME ELE, EEICNTENALH
AP AFIE0.

6.6.5.5 Toggle-output fZ=

WIR e i 88 TAEfEfl & % (toggle-out) #Ez0(TIMERX_CTL[28:27] & 2’'b10) , HCNTEN
(TIMERx_CTL[30]) iz &1, Wz m 48t 3ds ia 114, toggle-out U THEHEAE KR 7 i B =02
—FERT, B TIZBEACUTIF (TIMERX_INTSTS[O)# B A2, AAHKHTMR0 ~ TMRLE & HtHE 5 .
I, EHTM®0 ~ TM®L I ffid & fi Hi 45 5 L 50% 1) b7 25 i I B e . 8 BT LL2 TM®0 ~ TM®1
B TM®0_EXT ~ TM®1_EXT, iXHik-FTGLPINSEL (TIMERX_CTL[18])f{J# & .

6.6.5.6 Continuous Counting f&Z={

W e i 88 TAETE 4R 114L (continuous counting) #254(TIMERXx_CTL[28:27] & 2'b11) , HCNTEN
(TIMERx_CTL[30]) fr &1, WEr 38t 3esFiGit4. — BCNT(TIMERX_CNT([23:0]) {1k £
CMPDAT (TIMERx_CMP[23:0]) i i, TIF(TIMERX_INTSTS[O]) bRk 28 A1, HCNTHIME 4k L4+ 17 L
. HItFER, WIZRINTEN (TIMERX_CTL[29))ff fE, I5E i 2% o {5 5 7= 4= 315 2] NVIC i@ %1 CPU .
EZAEE, P AT DAL AN R O CMPDATAR 1T A 75 B 457 1E 52 i 28 T 50RD 308 7 4 e 1 3 1140

4, CMPDATHIMEEE 7y 80. 4CNT &5 80N TIF LK B, ENfasitHsedkseit 3, i HCNT
FE A 0, TR ke 4, 81, 82,83, F| (2% -1), AREH—k0,1,2, 3, # 2% -1, WAE.
RSk, R AECMPDAT IE H200f HIE R TIFbREAL, {CNTHIMELRI2000F, TIFbs &% H kA
. ®JE, B AECMPDAT {E 500 EIEFETIF R &, 4CNTHI{EZ FI5000, TIFbRER FRA N
1. X 2 2 I 2% Continuous Counting £zt

T

T

T

T

TIF=1and TIF=1and TIF=1and
Interrupt Interrupt Interrupt
Generation Generation Generation
Set Clear TIFas 0 Clear TIFas 0 Clear TIFas 0
CMPDAT = 80 and Set and Set and Set
ﬂ CMPDAT = 200 CMPDAT =500 CMPDAT =80
(
CNT=0 CNT =100 CNT =200 CNT =300 CNT =400 CNT =500 CNT=2%-1

!

\\T

CNT from 2**-1 to 0

6.6-3 Continuous Counting 1%z
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6.6.5.7 F/FI LA

5 I 2 ] B AR SR ALK FE R R, RS FLE I TMX (x= 0~1)fir N A TR AR RS S BICNT
(TIMERX_CNTI[23:0)) i . A AR ERE. & DiRe F, EXTCNTEN (TIMERX_CTL[24])f7 7% &
I HE B 238 4B Bs L 5% 9 HCLK

AR L@ CNTDBEN (TIMERX_EXTCTL[7) A7 kA BE B0 A TMXE BEIVE £l HL B o« 0 ST M B 78 £
HLEE G, N FAEAR A Z1/0 F 13 HCLK, WU VE R R T I, N FAF 8 2/ T 1/8 HCLK, LR
TECNTHME A IERI T Bt AT LU it 15 B CNTPHASE (TIMERX_EXTCTL]O]) 3% 3 v A I T MxE I
AR o

HA AR, e g B e AT L% B Aone-shot, periodic il continuous countingf® =X, it
CNT (TIMERX_CNTI[23:0]) & 7 #5 K T 5ok B TMXE B 4 N\ AT

6.6.5.8 S ELHHLIEL)GE

gy NAHAR AT T B PR AP sl S AT TR (0 . SR ThAEIE I CAPSEL (TIMERX_EXTCTL[8]) % 17
%, Al & Afree-counting Mtrigger-countingfli it . free-counting#fi #4530, & 743X, trigger-counting
AR IR W N .

6.6.5.9 Free-Counting ###

HAHHAE DR A B TMX_EXT & Il (x= 0~1)14 % A2 LI, CNT (TIMERX_CNT[23:0])) =% 3|
CAPDAT (TIMERx_CAP[23:0]). 7EiZfENT, FHCAPSEL (TIMERX_EXTCTL[8])fICAPFUNCS
(TIMERX_EXTCTL[4]) 7% & N0, HRIEFETMx_EXTAALK FAE M AL ThRE, 10 HLAE I 2% S5 i eh g
WA AHCLK

B nT DL it CAPDBEN (TIMERX_EXTCTL[6]) 7 >k ff e 5 0¢ FATMx_EXT & ITH % . fETMX_EXTH]
HEHREE OGRS, TMx_EXTE R #5200 25/0 T 1/3 HCLK, TETMx_EXTFIVE 28 FT I,
TMX_EXTH B AR S Z 0 2500 T 1/8 HCLK,  LALRIFAHE D) BE RS IR0 T/E. BT LhEid i B
CAPEDGE (TIMERX_EXTCTL[2:1])f7 R FETMx_EXTE I i1 v A8 kil 5 =Ko

RS, P A I 2T 2l TARBNME s, A 24 1 2 TMx_EXT & AT 147 A2 ALt
G I 4

R CPUANEFRCAPIF (TIMERX_EINTSTS[O])RA br&, F N AHE L 1) 2 i 28 2 R EFTIMERX_CAP%F
FEMEAEE, LA . XMEEREINE 6.6-1F15.

mveRcenr 5 X 6 X 7 X 8 ) 9 X10 (11} 12)(13 X 14 {15
—_— \ / \ i
TR cap xx 6 " 10 13

K 6.6-4 Free-Counting#i #2152,
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6.6.5.10 S/ if 400

MEGI R TMX_EXT (x= 0~1)FH i 8640}, 52 i 28 [ RE SR B A B A28 ThRE R B ALCNT
(TIMERX_CNT[23:0)fME . 7EZE, K WESFHMMEThaeME, Bk T CAPFUNCS
(TIMERX_EXTCTL[A]) /74 471 i% B N 1KIEFETMX_EXTHAS I A/ A FA:E A i es . Xk Tz
6.6-117R .

mmvercont 5 X 6 X 0 {1 X 2 (30X 1)X2)3)o
i

TMx_EXT
(CAPEDGE=0x02)

Clear by software

CAPIF /

I/l 6.6-5 #hB & firitHitist

6.6.5.11 Trigger-Counting 772

1. CAPSEL (TIMERX_EXTCTL[8])f FICAPEN (TIMERX_EXTCTL[3])# &1, CAPFUNCS
(TIMERX_EXTCTL[4]) #4550, CNTHWIESE, 85 UTMX_EXT (x= 0~1) % it A 2% 1 7= A= i 4l 412 2155
N CAPDAT i /78 . TMX_EXTfili &1 #5 7] LAl CAPEDGE (TIMERX_EXTCTL[2:A)f7 K ik & . H Ak
HIEAEIMEIE S %R 6.6-1. 9 TMx_EXTE i & F=4 5, CAPIF (TIMERX_EINTSTS[O])#{ & 1, W4
—ME S W RIZFINVIC K45 %CPU CAPIEN (TIMERX_EXTCTL[5])/2 4% & 1. /£ TMx_EXT K+ Ha g ¢
FIE, TMx_EXTE R #E AR 5206 4170 F 1/3 HCLK, ETMx_EXTHIH £ ERAT IR, TMx_EXTE I
AR AL D T 118 HCLK,  PALRUEFHE T REAEDS 1B TAF . 183 % B CAPDBEN (TIMERX_EXTCTL[6]) #J
DU R B A% 1 TMx_EXT 4 I )il i de-bounce T g

CAPSEL CAPFUNCS CAPEDGE
Tk (TIMERX_EXTCT| TIMERX_EXTCT | TIMERX_EXTCTL[2: B
L[8]) L[4]) 1])
0 0 00 JTMX_EXT (x= 0~1) & BRI £ H1450, CNT
FIE T2 2 CAPDAT.
i 0 0 o1 TMx_EXT (x= 0~1) & R ] HOZEL. CNT 1)
Free-counting i (B HE 5| CAPDAT.
P o
0 0 10 TMX_EXT (x= 0~1) & BA I £ B 12 05% B 0%
1, CNTHMERHiTEE] CAPDAT.
0 0 11 fRE
TMx_EXT (x= 0~1) & A2 11450, CNT
0 1 00 i,
B,
A RE AL 0 L o1 TMx_EXT (x= 0~1) Bk I E] 10251, CNTH#:
FE, 5 0.
0 1 10 TMX_EXT (x= 0~1) & B 2t 14205k th 073
1. CNTHI{E#:E O.
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0 1 11 N
R iR

1 0 00 TMx_EXT (x= 0~1) & — #1450, ¥k
CNT /&0, REHLATHEL, M2 H172E0r
A, L.
AR

1 0 o1 TMx_EXT (x= 0~1) EHZE— 1041, gk

Trigger-Counting CNTi%0, jﬁlﬁ%ﬁéﬁiﬂz, M2~ oA

AP

1 0 10 TMX_EXT (x= 0~1) KM 2] 117420, HAHECNT
7HO, ARJETFURTHEL, 2 hoE L b4k,
AP D) e

1 0 1 TMX_EXT (x= 0~1) KM 2| h0%1, HAHCNT
THORJE AT 4L, M 170fF ki 4.

R 6.6-1 f A i SRR iR

6.6.5.12 ACMP )7 #2M %

HMEPEDIRE AT LAt ACMPOELACMP L 5 S il . I/ A LA B ACMPSSEL (TIMERX_EXTCTL[9])
KW EBAACMP fi 5 SYENTMX_EXT (x= 0~1) &I HEIR. BARKR DI 5 B 5 Z 0T Ml P
HE— N
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6.6.6 A FFAERRGY

R: Hi, W: {5, RIW: 52/5

HH g ik RIW  [#R ShifE

TMR Fhht

TMR_BA = 0x4001_0000

TIMERO_CTL [TMR_BA+0x00 R/W  [Timer0 %l FIRZS 27 17 % 0x0000_0005
TIMERO_CMP |TMR_BA+0x04 R/W  |TimerObb 45 %5 77 4% 0x0000_0000
pSMERO—'NTS TMR_BA+0x08 RIW | Timer0Oh Witk #3517 25 0x0000_0000
TIMERO_CNT |TMR_BA+0x0C R TimerO% 4 25 77 2% 0x0000_0000
TIMERO_CAP [TMR_BA+0x10 R TimerOfili #E 4545 25 77 4% 0x0000_0000
E_MERO—EXTC TMR_BA+0x14 RIW | TimerO&hBe il 25 77 %% 0x0000_0000
;'TMSERO—E'NT TMR_BA+0x18 RIW  |TimerO4h s Itk s 247 2% 0x0000_0000
TIMER1_CTL [TMR_BA+0x20 RIW  [Timerl ¥ il MRS T 7748 0x0000_0005
TIMER1_CMP |TMR_BA+0x24 R/W |Timerl b7 8% 0x0000_0000
PSMERl—'NTS TMR_BA+0x28 RW  |Timerlh Witk #3517 5 0x0000_0000
TIMER1_CNT [TMR_BA+0x2C R Timer LA 7 4745 0x0000_0000
TIMER1_CAP |TMR_BA+0x30 R Timer LI #250R o 17 2% 0x0000_0000
TMERLEXTC rvR_BA+0x34 RIW  [TimerL4h st 25 £7 52 0x0000_0000
JMERLEINT 1vR_A+0x3s RIW [ TimerLohafsef btk s 25 7 22 0x0000_0000
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6.6.7 FHBHR
BB} B B 228 (TIMERX _CTL)
e IRt ik RW [H#iR HhE
TIMERO_CTL |TMR_BA+0x00 RIW  [TimerO# il FURZS 25 7748 0x0000_0005
TIMER1_CTL |TMR_BA+0x20 RIW  [Timerl # il FURES 5 7748 0x0000_0005
31 30 29 28 27 26 25 24
ICEDEBUG CNTEN INTEN OPMODE RSTCNT ACTSTS EXTCNTEN
23 22 21 20 19 18 17 16
WKEN Reserved CAPSRC TGLPINSEL CMPCTL Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PSC
(A iR
15 EE (ICE) TR N AL (BRI D
0 = 1 EL A% VA AR 2y S R 1 7 B 38 140
BN TR S W) A el N e B b DR e i
[31] ICEDEBUG
1 = P B AR AR = AR
TR AR 575, e 2B G R s 40 %,
R BN SRY . HEIES % SYS_REGLCTL F 174,
SERTER VAU AR AL
0 = 1Z 1k T 5
1= JHRTHEL
[30] CNTEN VERL: 7EFILRA, WECNTEN 1KERE 24-Rrii A8 A L R0 Sl e
4.
VEE2: 7£ one-shot #iT T (TIMERX_CTL[28:27] = 2’b00), 4 ()& i iR ETIF
(TIMERX_INTSTS[O) ™41, %Az it & 5hiE % .
SERTER T RE AL
0 = 2% F 5 it 88 o b
[29] INTEN
1 = fi e i g b
R WEZAERE, YEN BT ETIFE 1, NS TE 57 IR aCPU.
FE R BRI
00 = 5 2% TAEE H ik 55X (one-shot)
[28:27] OPMODE ) )
01 = s &% TAEFEH i (Periodic)
10 = sEH &% TAE7EToggle £z
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(A iR
11 = e &8 TARE LT Hii (Continuous Counting)
T I 8§ EALAL
W Bz E 2407 1A E B #$CNT (TIMERX_CNT[23:0D) e, HUIHEACTSTS
[26] RSTCNT (TIMERX_CTL[25]){7 41, MI£ECNTEN (TIMERX_CTL[30])54 il i&0.
0=1ZAS5 0 Lk
1 =500 8D T 43, 0 24-0r) BT s (B A CNTEN £z
SERHREEREL (RED
AL RN 2407 ] LA ES IR AS
[25] ACTSTS
0 = SE I 2T AR BIE
1 = i AT B S
BT R AL
AL RAS BE AN T B g .
[24] EXTCNTEN 0 = ZEHI St Has ik
1 = e gt Hae iz
WE: MEN SRS, 0T B L IR PR HCLKAE Ay 2 I 23 B .
MR T e fE AR
WHRZAIEL, SR S R ETIF(TIMERX_INTSTS[O])#: B 1, HINTEN
[23] WKEN (TIMERX_CTL[29)) B A, & B 5 v Wi {5 5K 7= A — e it i F - 45 CPU
0 = WAL BR3P E 574, MeRRThREZE Lk
1= WA WS S oA, R T RE AR
[22:20] Reserved R,
R B R R AL
[19] CARSRC 0 = F#EThBEIIVE 2R B TMx_EXT (x= 0~1)%&
1 = PR ThRERIIEZ R H W EACMPH HE{E 5. Fl 7 AT L% B CAPSRCMP
(TIMERX_EXTCTL[9])>R i E WA ACMPAE 52 7 I 254 2 5 o
Toggle-Output EHE#E
[18] TGLPINSEL 0 = Toggle At FTMx JHI (G I 25 S AF T EOE IAD).
1 = Togglel =%t FITMX_EXT (GE I S4B R ).
R I8 LB i A
0 = one-shot B periodic 1k 24 1+
] 7 CMPDAT, [R5 i #1217 78 one-shot Bk periodic #3%, CNT #4482 7 512k
UNI
[17] CMPCTL 1 = one-shot B periodic %% 4E g
M ZEH CMPDAT, [ 2 h #8217 7E one-shot 5% periodic #5X, ZERinF:
W R T ¥ CMPDAT HI{H > CNT, CMPDAT ¥4 37, CNT HIMEF 4k 2L 1%k
W R TE ¥ CMPDAT HIME = CNT, SR 8% ek Sr R4
IR EE HCMPDAT (Ml < CNT, CNTH# = AL FIERINE
[16:8] Reserved R,
o SaTH-EeEs
[7:0] PSC SE I 2% A N R s 3 R B (PSCHL) TR, ARG A BIE I 88 i %4k

O0(PSC =0), FERAHi.
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EN 2R B R (TIMERX_ CMP)

I g ik RIW  [#R BAE
TIMERO_CMP [TMR_BA+0x04 R/W | TimerOLL i %5 77 4% 0x0000_0000
TIMER1_CMP |TMR_BA+0x24 R/W  |Timerl b %5788 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CMPDAT
15 14 13 12 11 10 9 8
CMPDAT
7 6 5 4 3 2 1 0
CMPDAT
(A iR
[31:24] Reserved {RE.
IR B E
CMPDAT/&24-f7 LA 25 /7 8% . AN HE 24~ ) B 88 M{H 55 T CMPDATIGE RS, TIF
(TIMERX_INTSTS[O]5& I 2% o Wikr &) ¥ 4 E 1.
[23:0] CMPDAT AR Vs H R 3 = (2 I 24 NI ) * (8-bit PSC + 1) * (24-bit CMPDAT)
HEREL: AREICMPDATEE 0x0 5 Ox1, 50 NS AT BIAREIIRA .
VER2: MEM 2 TAELE continuous counting 53, B #: 5 — N3 KE FICMPDAT,
24-hr) EFHUE B ZRAE IR R AR . B E AR TARE M, iSRS — AT
EEICMPDAT, &R #3458 BT LU (B IR Yo 4, FFURE R4

Oct. 12, 2015 Page 207 of 424 Rev.1.01



NUVOTON MINI58DE
ll!!====================================================

TN BRI MRS TER(TIMERX_INTSTS)

I PRt Hhk RIW  |HEiR B
pSMERO—'NTS TMR_BA+0x08 RW | Timer0Orh WrIk & %517 8% 0x0000_0000
TMERLINTS ryr_ga+oxs RIW  |Timerdrfi itk s 2777 5 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved TWKF TIF
A £}
[31:2] Reserved {REE.
RER SRR A7
AL RN TE I 2 W AR RS
(1] TWKF 0 = EM ZH AL 5 ECPU i
1= B ER SR E A, CPU S I Bl A 2 i
R ZA L AUE S RS 1350
B WTARE
MR 242 L HHEUER 2$CNT (TIMERX_CNT[23:0]))HIME 5 2 I 2% L BHECMPDAT
(TIMERX_CMP[23:0)) UL RS, Zhiex s P leiREs. .
(] TiF 0 = FH
1 = CNT{14 5 CMPDAT B AHIL AL
R EE LEE.
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ENREBIEFER(TIMERX _CNT)

HIHR Tk RIW  [H#iR BAE
TIMERO_CNT [TMR_BA+0x0C R TimerO% 4 #7474 0x0000_0000
TIMER1_CNT |TMR_BA+0x2C R Timer 3 % 1785 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CNT
15 14 13 12 11 10 9 8
CNT
7 6 5 4 3 2 1 0
CNT
(A iR
[31:24] Reserved {RE.
B SHBETER
A AT LA I P9 244 5 B 3% VRS 1B A M T MX(x=0~1) B N 0 588 1
[23:0] CNT élngEXTCNTEN (TIMERX_CTL[24]):80, /7 AT LAEECNT FE RSB S T 2447 ) L i+ 5as
gg é’%{E}TCNTEN (TIMERX_CTL[24])41, FH AT LA CNT HMESRIRE 2 BT 24467 S 1 4
J1H.
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R ER IR B B A7 22 (TIMERX_CAP)

HH g ik RIW  [#R ShifE
TIMERO_CAP [TMR_BA+0x10 R TimerOf #E 4 25 77 25% 0x0000_0000
TIMER1_CAP |TMR_BA+0x30 R Timer L & 545 75 77 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CAPDAT
15 14 13 12 11 10 9 8
CAPDAT
7 6 5 4 3 2 1 0
CAPDAT
£z £7:3%)
[31:24] Reserved .
B R T AR
24 CAPEN (TIMERx_EXTCTL[3])fZ#% & 1, CAPFUNCS (TIMERx_EXTCTL[4]){ii } 0,
[23:0] CAPDAT TMx_EXT #0351t 5 CAPEDGE (TIMERX_EXTCTL[2:1]) ¥ & AHITEC I, CAPIF
(TIMERX_EINTSTS[O])Ki 4% B 1 H 477 & i 25114048 CNT (TIMERX_CNT[23:0]) 1B K 4
H3h#k A\ £ CAPDAT.
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R Bt 2% A ER 4% ] 5 A 28 (TIMERX_EXTCTL)

HH g ik RIW  |#iik BAE
E_MERO—EXTC TMR_BA+0x14 RIW  [Timer0#hfiz i 17 8 0x0000_0000
TMERLEXTC lrmr_BA+oxaa RIW | Timer b st %47 4 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved ACMPSSEL CAPSEL
7 6 5 4 3 2 1 0
CNTDBEN CAPDBEN CAPIEN CAPFUNCS CAPEN CAPEDGE CNTPHASE
A iR
[31:10] Reserved R,
TR BT RMACMPIRIL
Xt Timer O:
0 = TIMEROHJH #2Ih e JF /2 >k H ACMPO i th 5=
[9] ACMPSSEL 1 = TIMEROM###2T) Re I >R I ACMPL (¥ 5 5.
T Timer 1:

0 = TIMEROMHHHETh REVR 2K H ACMPL [ {5 5.
1 = TIMER1HJ4 42 ) BE 2 5K FFACMPO HIfii 5 5.

RO

[8] CAPSEL 0 = EM ZH T B E AL D) REBUE I 23 $2 T R free-counting .
1 = ER AT Atk TR

SE I 23NN THECER RN B BB B S RE L

0 = TMx (x= O~1) BBl £ 25

1 = TMx (x= 0~1)8 B £HE &

VER: WARIZALRERE, TS IS A BT 4 Sl

SE I BRI B L A RE AL

0 = TMx_EXT (x= 0~1)& B 14k F

[6] CAPDBEN 1= TMx_EXT (x= 0~1)%& Bl £ e

FERL: WFNZAERE, TMx EXTE B AR Iy B B F 2
ER2: Pl BN SCRFACMPHT Y

(5] CAPIEN SE I 2R MRS B i B o

7] CNTDBEN
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LA Eiiu
0 = TMx_EXT (x= O~1) & AUk I v 2% 1k
1= TMX_EXT (x= 0~1) & IVl o b i i
R : CAPIENH TiREE R 837 . WnRCAPIENTIRE, “MCAPIF
(TIMERX_EINTSTS[O)ArE VAL, ER 88272k — AN AN R 5 5 o
f#illn, *4 CAPIEN = 1, CAPEN = 1, H CAPEDGE = 00, TMx_EXT % it i f1148 04384,
¥ FECAPIF BB, S5 HBiE 577 A KIEFINVICH & FCPU.
HiETh A% AL
0 =AM AU E fE.
1 =AM R B .
4l CAPFUNCS  fox-221. 24 CAPFUNCSH 0, TMx_EXT (x= O~L)/& I 11075 (L T-(47 24-fir 5 it 2211 Sl
F|CAPDAT.
VER2: 24 CAPFUNCS 1, TMx_EXT (x= 0~1) & (AR T B AL B A 24-0r 2 ) 234t
pE
BN SRS R B AR AR
ZAAERETMX_EXTE
[3] CAPEN
0 = TMX_EXT (x= 0~1)& 4k 1l
1= TMx_EXT (x= 0~1)% Iffifig .
& B SRR PR B Y A W M
00 = TMx_EXT (x= 0~1)¥ I _E il .
[2:1] CAPEDGE 01 = TMX_EXT (x= 0~1)EJI_E _ETHER Al .
10 = TMX_EXT (x= 0~1)% [l b ETHE T B Al o
11 =1*%.
2 RSN R THECE AR AL 3R
AL FRTMX (x= O~1) AR AL R o
[0] CNTPHASE )
0 = I R By St
1 =0 E ST
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ER 2243 BrIRES F 2R (TIMERX_EINTSTS)

I g ik RIW  [#R B
;'T"gERO—E'NT TMR_BA+0x18 RIW | TimerO4hi b Wk &5 Z 17 88 0x0000_0000
;'TMSERl—E'NT TMR_BA+0x38 RIW | Timer 1AMt iR A 75 7745 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CAPIF
A £7:3%)
[31:1] Reserved {REE.
R B 28 SME 1 H rbs A
AL R E B B AN A Wi bR RS .
HTEXEN (TEXCON[3)f#ifE, HTMx EXTE % F NS IIEE, AETMX_EXTE ik
WiEAR STEX_EDGE (TEXCON[2:1]) ¥ EAHULECRS ,  Z%bw &4 ol i B A7
0 = TMx_EXT (x= O~1)%& il Wr % B & 2.
0] CAPIE 1= TMx_EXT (x= O~1)%& JIrh i i 2.
ERL ZME 1EE.
¥EZE2: 4CAPEN (TIMERX_EXTCTL[3]) 1i##E 1, CAPFUNCS (TIMERX_EXTCTL[4]) fi.
24 0, TMX_EXT (x= 0~1) & 11724k 5CAPEDGE (TIMERX_EXTCTL[2:1]) ¥ E ILAT, %4z
BB E L.
YERE3:CPU i CAPIF IR AT A I ) — A AR 1 R DL LR AR, e 2 R
TIMERX_CAP FME AL H & 3 i 2 .
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6.7 WHREIPWM K428
6.7.1 MR

NuMicro® Mini58 £ 41 iz il 92 4 B T 4t Dk R 2h B A PWMEL TG (PWMOIIE) » PWMOSZH61H
PWMAAESS, 1 DARCE AAH BT 6B PWME H, J@IE0RS, BRACE M3Xt 43 Al A vl g e st X Kk A4 2
K HAMPWM, JEIEOAL, 2A13, 4415,

RE—XTPWMIL 8L i Aids, AR EhorAiigs, 7 mlieftsRh 4 240(L, 1/2, 1/4, 1/8, 1/16). H—i%
PW Mt A o7 1647 1% 2s F LAPWMEE#I], 1667 I EL A 88 LT 525 th . 641k A ge iR it 12 8% i ~r
PWMH A&, A PWMIEE 18 A 5 25 L SR 5T 2Es A ARF, PWMAT I S B 1. & — %
PWM Ik &4 W RE 67 . BEDPWMK AL 28 7] DLEC B R R (24— DMPWMIE SR 8l a3
R CGESHTEPWMIEE) .

AT B IEPWME H 51 B AR e B, 1647 B A NS A LA g i A W X . 2 P e A
PLEG 28 2 A7 2 5 HUE RS, TS BUE ST — AN RN E .. X RO GAE FIRE R ARAE T PWMER & T3 1% H
B TPWM, HAESE T ETimer. ACMPFIADCIH:E TAE. AT BEFSH I HI AL, AR — L2547
2, A AT LLER B PWMIE 4 0] LG B Timer. ADCHIACMP., iX#Efi, 7] DL 4 58 £ I CPUR a] B{# T
RN, CHRAE BRI AL

6.7.2 F¢E

PWMO 15 PL R HE:
¢ 6PMNZIA6HAIPWM (5 25 bb s i) B e 4% il Bt 2 61 PW M HE 5 i
B 6EEMhSTH H—PWMO_CHO, PWMO_CH1, PWMO_CH2, PWMO_CH3, PWMO_CH4, il

PWMO_CH5

B =HHAPWML--(PWMO_CHO, PWMO_CH1), (PWMO_CH2, PWMO_CH3)#ll
(PWMO_CH4, PWMO_CH5). &HPWMRT ) —R 55 53 7h— 51 BB AN, HoAr DA
AR HIBE X ]

B =HFFEPWMLT--(PWMO_CHO, PWMO_CH1), (PWMO_CH2, PWMO_CH3)#ll

(PWMO_CH4, PWMO_CHS), 4PWMXF {151 B fr 7125 -

TR, —PWMO_CHO,PWMO_CH2 ,PWMO0_CH4 %t [, PWMO_CH1,
PWMO_CH3 ,PWMO0_CHS5 %t [ 25

ARRBE (R SCRAIEX FF R 5038 B ) Bt
16474 &

SCREIUTRT T, O 55 ORG 7R v 0o e 5 = AR 2

TE L 5 AU i 0o X SRR, SCREANKERR R AR R
HH LS AR R ff o Lok AR, SRR R0 IR
—XPWMH,  SCRERT R AR AL X R AL 4%
PWMO_CHOZ|PWMO_CH5%E 2 PWMA il 7. (1) 4% 1 4 1
B A 70 22 AR

B SRR

*

L ZBE 2R JEE 2R JEE JEE 2R 2
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I

LTS
W TR G AL S T GRIRF) (RHE,
St 02 o T
n RSN
€ BKPO: EINTOZ(CPO1
€ BKP1: EINT18{CPOO0
PWMBR AR T IEIZ A, PWM LTI IR A5 LB 27 47 e
®  CRRROM IR

L 4

& SCFFEAEIEMS A ADCHIKT:  EIHMAELLES FIMME LR, FERREEED (xSt A
ER5E
& ENARHEEFA T DL R PWM,  SEEE BTG FRLAR )

& SCFFACMPHg) S i PW M i i ) — A IR P, A2 Rp P AT 20 it ALK )
SCREAIT AR IR R DO fE .

*

Trapezoidal Commutation System Architecture
1

B

Hyper Terminal

DC Bus +

UART circuit

RT Interface {
\
MINISS w
D | :
DC Bus -

+5V
% UART Timer
n

ITITITT

&
<z

3-Phase Inverter
(IPM, MOSFET, IGBT)

CPOO

Push CHO
Buttor

PWMO CHL

CH2

CH3
CH4 |
CH5
AIN[6]
AIN[0] I
AIN[1]

L@.
stola,

T 7

ADC

===

AIN[2]
AIN[7] AIN[3]

+5V

=

i

Option 1 Option 2

o
T

]
| =

Sensorless circuit

6.7-1 [N LR AE 1A
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6.7.3 FHRE

MSKDATO~  ACMPOTEN,
MSKDAT? ACMPITEN
Trigger ADC
PCLK PWMO_CHOL T T T
Signals
PRESETn
ECK[2:0] K[0] P""g‘fg“;;"‘:za
DFT_Test_Mode
- PWMO_CHO1 p{vMo_CHag| Output Data Mux [————w- PRDATA
Function Signals
— Y
RegAddr
¢~
POLK » RegAdIEN > PWMO_CHO1
PRESETn ——»] RegwrcLk K — ouputs | I N PWMO_CHO/CHL
PADDR ———»| PWMo0_CHZ3| Force one
PWDATA —— ] PWMO_CH23 outputs _| period zero MAsk || pwwmooutpuT |PWMO_CH2ICH3
APB_Biu Register Decode Function ™ | >
PWRITE ————m RegAddr L control MUX PWMO CH4/CHS
PSEL ————»] = =
PENABLE ——— | RegDataEn
DFT_Test_Mode ————» —
P — PWMO_CH45
outputs
PWMO_CHO_INT
- Interrupt
PWMO_CH45 PWMO_CHOL_INT
Function
PWMO_CH23_INT PWMO_INT
PWMO_CH45_INT
BRKCTL
T Signals
-
Brake BRKCTL
BK_COMP — Function Signals
SWBRK, BRKIFO/1
BK_INTO ——————»
BK_INTL ————— BRKIE BRAKEINT

6.7-2 PWM FHER
K 6.7-3 ATLAE L PWMFISTZE4, Wil iEo/1 4l mli— S PWM, JBiE2/3/& A —%t.

DTIO1 (PWM_DTCTL[7:0])— = Dead-Time |
Generator 0
PWM_PERIODO y
PWM Generator CLKDIVO PWM_CMPDATO
in PWMA group (PWM_CLKDIV[2:0]) PWM_CTL POENO
1 * (PWM_POENI[0])
P 100 ;
12, 000 * }7
14 PWM
B 001 - Counter0 > PWMO_CHO
Clock 178 010 Logic
Divider 1/167 011 #
F = PINVO
L 1_ [ PWM_INTSTS
F = - (PWM_CTL[2])
PWMO_CHO1 . (12 ] » PWM_INTEN
_CLK 8-bit 17 DTCNTO1
= _|
(from clock Prescaler [ =% 1B PWM_PERIOD1 (PWM_CTL[24])
controller) CLkpsCo1 [ 18 1w PWM_CMPDAT1
- 7715 1 PWM_CTL
| 10— 1 POEN1
p{ 100 (PWM_POENI[1])
1/2 000 |
» PWM *
va_ 001  f—m] Counterl
8 | oo Logic PWMO_CH1
1/1@ 011
CLKDIV1 PWM_INTSTS PINV1
(PWM_CLKDIV[6:4]) PWM_INTEN (PWM_CTLI6])

K 6.7-3 PWM CHO/1 % A& %2 20 4
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DTI23 (PWM_DTCTL[15:8])—#| Dead-Time |
= Generator 1
PWM_PERIOD2 L
PWM Generator CLKDIV2 PWM_CMPDAT2
in PWMB group | (PWM_CLKDIV[10:8]) PWM_CTL POEN2
l (PWM_POEN[2])
1ol * |
1/27 000 PWM [
1/4
| 001 - Counter2 PWMO_CH2
Clock 1/87 010 Logic
Divider 1/16 | 011 #
F—— PINV2
[y -
C= PWM_INTSTS (PWM_CTL[10])
PWMO_CH23 8-bit [ 12 | PWM_INTEN
CLK = DTCNT23
= 1/4 |
(from clock Prescaler |—w- % 1w PWM_PERIOD3 (PWM_CTL[25])
controller) | CHKPSC23 | @] 4 PWM_CMPDAT3
- 16 1 PWM_CTL
i POEN3
1o{5 i (PWM_POENI3])
u ;
000 |
> PWM ‘
1/4, 001 |—m  Counter3
181 oo Logic PWMO_CH3
vie |
CLKDIV3 PWM_INTSTS PINV3
(PWM_CLKDIV[14:12]) PWM_INTEN (PWM_CTL[14])
6.7-4 PWM CH2/3 4 88 4844 K
DTI45 (PWM_DTCTL[23:16]) —m Dead-Time |
= Generator 2
PWM_PERIOD4 L
PWM Generator CLKDIV4 PWM_CMPDAT4
in PWMC group | (PWM_CLKDIV[18:16]) PWM_CTL POEN4
(PWM_POEN(4])
1ol * |
1/27 000 PWM [ J
YAl oon »  Counterd PWMO_CH4
Clock 1/87 010 Logic
Divider 1/16 | 011 #
[ ] PINV4
[y -
C= PWM_INTSTS (PWM_CTL[18])
PWMO_CH45 8-bit |12 | PWM_INTEN
CLK F/7 DTCNT45 |
(from clock Prescaler |—p- % 1w PWM_PERIOD5 (PWM_CTL[26])
controller) | CLKPSC4S | TIE T 4 PWM_CMPDATS
- 16 1 PWM_CTL
i POEN5
1o{5 (PWM_POENIS5])
u ;
000 |
> PWM ‘
1/4, 001 f— Counter5
18| o Logic PWMO_CH5
vie |
CLKDIV5 PWM_INTSTS PINV5
. (PWM_CTL[22])
(PWM_CLKDIV[22:20]) PWM_INTEN

6.7-5 PWM CH4/5 % A= %8 2 k4 ]

6.7.4 RHAEE
PW MO & I Bh ik BE SYS_PO_MFP 1 SYS_P2_MFP Zif7#%+.
PWMO FIim] DA/E CLK_APBCLK[22:20]7 /it & . PWMO i 8§ 75 E ik % WPCLK.

Oct. 12, 2015 Page 217 of 424 Rev.1.01



NUVOTON MINI58DE
=

6.7.5 ZIhReR

6.7.5.1 PWM i H T 1FHA
SCRESFPZRAY: JAUTE S, TR XESE, RGO 5
PLUR 2 A EmA S = it AR

BEXF HTFHED

545t = (CMP +1)/(PERIOD +1)

i B F IS ] = (CMP +1) * (4 1)
Ji #l= (PERIOD +1) * (Is}4h J 441)

HFOLXE S (ETFHEO -

525tk = (PERIOD - CMP) / (PERIOD +1)

7 P} ] = (PERIOD -CMP) * 2 * (I}t & )
J = (PERIOD +1) * 2 * (i 4 J& 1)

RO (ETHED ¢

572 = (PERIOD - (CMP + 1) * 2) / PERIOD

& HLSE I ] =(PERIOD - (CMP + 1) * 2)* (i 4 & 19)
JA 1= (PERIOD) * (I} J& 1)

BEFTFPWM (8 FH30D

LI A, 160 PWMITH LS S E AN A MG N8, 5 EA A CMPR{E3E T LR, ML
TE AT 3l 2455 NEIE PWMO_CHnfr oA S L, EALEE AR EALCMPDIF. iH8es 4k st m N it 5E
0, XHELfih &k PWMO_CHn#i K HF, 4ETCMPNFIPERIODN fE7ECNTMODEN=11% 1%~ 2 5 3T,
PIF 3 v Wi br A7 B AT

6.7-6, & 6.7-7F11 5] 6.7-8 AT LU H 1A ¥ S5 A =0 i 1.

Oct. 12, 2015 Page 218 of 424 Rev.1.01



NUVOTON MINI58DE
=

If 16-bit down counter underflow
1. Update new duty cycle register (CMPn) if CNTMODEnN =1
2. Update new period cycle register (PERIODn) if CNTMODEnN =1

16-bit PWM

PERIODn (old)
counter

[}

|
CMPnN (new) -
CMPn (old)

:

|

|

I

|

|

1

|

' New Duty Cycle

PWMO_CHn
output
’ | | |
¢—— PWM period —pra— —»4— New PWM period —
New CMPn is New PERIODn is
written written

6.7-6 ILIHXIF A PWM

PERIODN (7FF) m———— = === =———=———g——=———=—————g-——=———————K——————————

PWMO_CHn | 4, '
output | < > > > >
! "™ PWM Period | ! ! !

CMRn(3FF) T~ "~~~ ~~—~ N | O N O
| I I I I
| I I I I
| I I I I
| | | |
| | | | | |
I I : I : I : I : I
| software, software, software, software, |
PIFn ! : clear | : clear | : clear | : clear | !
| | | | | |
I I ' I : I ' I : I
! software: software: software: software: ' software:
CMPDIFn I_; clear | l_; clear | l_; clear l_; clear l_; clear
I I I ! I ! I I
| | | | | |
| | | | | |

Kl 6.7-7 PWMI{S 5t 55 it K]
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Set PWM_CTL[31] =0

Set PERIODN, CMPn, PWM_CLKPSC,
PWM_CLKDIV

Set PWM_POEN, CNTMODER

Set MODE=2'b00

Start:
Set CNTENn =1
Set CNTCLR =1

Y
Hardware will load CMPn and PERIODnN to working registers.
Down-counting start from PERIODN.

A
PWMO_CHn output:
0 if counter > CMPn
1 if counter < CMPn
1 if counter = 0

Counter down counting -

PWMO_CHn output toggle
CMPDIFnN flag set

Counter continue down
counting

¢

| PWMO_CHn output toggle

v

PIFn flag set |

Hardware willl load in new PERIODN/CMPnN
value to working registers.

K 6.7-8 17X SRR FEE

PWM ¥ & #1F0 5 2%t FHPERIODN FICMPN #t5E . PWMHE8E TAERS 7 UL 6.7- 100K 5% F i i i 1 DL R
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_

i, PWMELESES TR R ILIE 6.7-9. A KIIGPIOM i Z L B RPWMI)HE (ffifE
PWM_POEN) .

PWM i = HCLK / ((CLKPSCnm +1)*(if #153 4i)) /((PERIOD +1); IX H. nm, [ LA 01, 23 5 45 , IXIX
T PWM)IEIE 1% £

523 = (CMP +1)/(PERIOD +1)

CMP>= PERIOD: PWM i ! & /& high

CMP<PERIOD: PWM low % &= (PERIOD -CMP) unit; PWM high % % = (CMP+1) unit

CMP = 0: PWM low % % = (PERIOD) unit; PWM high %% = 1 unit

HER: 1. Unit =—/PWMH 4 1.

Start Update
Initialize¢ new CMPn
PWM
PWM- l
CMPn+1 counter CMPn |
PERIODN Comparator PERIODn —
Output |
I I
PWMO_CHn I
output |
[PerioDn+™1  iCwpn+ |
Note:n= 0~5.
6.7-9 MR LA TAE 2
Comparator
(CMPn) 1 >< 1 >< 0
I I I I I
PWMO |
down-counter 3 | 4
I I
I I

(Write initial setting)

Set CNTENNn=1
(PWM-Timer starts running)

PERIODN = 3 | : CMPn=0
Auto reload = 1 PERIODn =4
(CNTMODER =1) (Software write new

value)
Auto-load
(Hardware update value)
(PIFn is set by H/W)

Auto-load
(PIFn is set by hardware)

Oct. 12, 2015
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s SR (AR T HE0

HLOXT TR, PWME R/ o U 8] S 8000 B 47 LS K 2 72 AE A R I PWMBE T .« MPWMITH S [ 4E
HHFHICMPN (IB1H), HESMOEF AT, X IEPWMO_CHNil & & A4 2wl s B, JEP 4 B
B UCHCH Wibr ECMPUIF . THEEs K 4k 82 7 _FiHEUE BIPERIODN (IH{H) . 25, 1HEEs & Bahdkstm R it
, MPWMiHEEE F KA B|ICMPN (IB4E), =4 PIFFE #A R kg &, PWMO_CHn=A4: i B (5 5 2K
L, A R A DT L W R ECMPDIF. — BPWMiHE2s 1150310, 4 HPWMitT s & 3 25 17 2
PERIODnN (#i{i)fMCMPn (#r{d), Hi%xECNTMODEN = 1.

AL A F, WRPINTTYPE (PWM_INTEN[17]) =0/)i%, PWM/E e el LAZE [A) T T %t H i 3
. Wl fEPWME Y start (end)fZ &, BUTRPINTTYPE (PWM_INTEN[17]) =1, [\ Fit#dsi
{HIXFIPERIODN, s 2PWMJE MK H0 A

PWM #i% = HCLK / ((CLKPSCnm +1)*(i 4§43 4i)) /((PERIOD +1); iX B nm, A LLS201, 23 5 45 , ‘B HUR
TRk PWMIREIE .

525tk = (PERIOD - CMP) / (PERIOD +1)

CMP>= PERIOD: PWM #j H & /2 low

CMP<PERIOD: PWM low % & = (CMP +1) * 2 units;PWM high'i %= (PERIOD - CMP) * 2 units
CMP = 0:PWM low%: = 2 units; PWM high%i£= PERIOD * 2 units

R 1 Unit = —A4> PWMERHEE 1.

K 6.7-11 ~[& 6.7-13F1 & 6.7-147] LAF H 0% 55 PWMHE /7

If 16-bit PWM up/down counter underflows
1. Update new duty cycle register (CMPn) if CNTMODEN = 1
2. Update new period cycle register (PERIODN) if CNTMODEnN =1

PERIODn (new) rF—-—-——-—-———————— * ————————————— —+ ——————————————————— T

|
4 16-bit PWM
counter

PERIODn (old) L
CMPn (new) -

CMPn (old)

New Duty
! Cycle

—————mq——

1

—_————_— -l

PWMO_CHn output

I

. | . | |
4——PWM period —pwi¢— PWM period —pmr——— New PWM period ——m

!

New CMPn is New PERIODn is
written written

6.7-11 O AR R
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Initialize Update Update
PWM  start PERIODnN CMPnNn
PWMO_CHn
counter ‘ ‘ ‘
PERIODN 3 Y | 6 | |
| | | |
CMPn } 2 ) 4 }
| | | |
PWMO_CHn i i
—__ L — 1
-y - > |
(2 x PERIODN+1) 2 x (PERIODn -
CMPnN)
6.7-12 tf1 Lok 37 4553 7 )
PERIODn (7FF) F———————— R———————— e e e ey

|
|
|
|
|
CMPn (3FF) ———
|
|
|
|
|

| |
| |
| |
| |
| |
| |
| software| | | software| | | software|
ZIFn iclear : : I_E clear : : I_iclear :
| | A | A
I ! software, : i ! software) : i ! software,
| iclear | | iclear | | I_iclear |
CMPUIFn | I_; _____ | : | I_; _____ | ! | |
I software! : I I softwarel : I I softwarel :
PIFn (PINTYPE=0) r;dear : | : {clear | | i jclear i |
""" t 1 === t 1 ~-==- |
I i I software: I i I software: I i I
PIFn (PINTYPE=1) | | |_E clear | | | |_E clear | | | |
| | [ | | [ | | |
: : | software: : | _s|oftware: : :
CMPDIFn ! | Eclear ! | Eclear ! | !
i ' i ' i ' i
PWMO_CHn : : : I I
output | | | |
L >le »! !
| | | |

PWM Period PWM Period

6.7-13 Hto X R A K
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Set PWM_CTL[31] = 1

Set PERIODN, CMPn, PWM_CLKPSC,
PWM_CLKDIV

Set PWM_POEN, CNTMODER

Set MODE=2'000

Start:
Set CNTENn =1
Set CNTCLR =1

Hardware will load CMPn and PERIODN to working registers.
up-counting start from zero.

|1
&

PWMO_CHn output:
1 if counter > CMPn
0 if counter < CMPn

[ Counter up counting [

| CMPUIFnN interrupt flag set |
| Counter continue up counting |<—

PIFn interrupt
flag set

PWMO_CHn output toggle
and
CMPDIFn interrupt flag set

| Counter continue
down counting

PIFn interrupt
flag set

Y
Hardware willl load in new PERIODn/CMPn value to
working registers and set ZIFn interrupt flag.

6.7-14 X AR R AR
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R OXIFFPWMIR R ([5).F /[ T i #48)

FEI) B/ R A M PWME) A W S 5 it &, PCAEN (PWM_PCACTLIO)#A%RE, A4 mt A Rk O
XFPWME S . PWMIT R MO E B A 46 1140 I CMPn (IHME) , IX K PWMO_CHNX 4 i =1 H
Fo THEES K 4R BIPERIODN (IH(E)HI—2F . WIHRPERIODNAMAME A A, THEE K4k et Boid s
o g, HARA USSR AL PERIODN (IHAE) A —2 A8 %, FR4k St 302 /N eh i . 1F 30z
i, THEESE AR L UPWMH S FE R OE BICMPR(IHAE), PWMO_CHn i 18 K A8 yfar AR H
Fo —HPWMIEERE T 210/, W4 58 7 2PERIODN (Bi1{H) « 2 LA F45CMPn (BiE) » H
# B CNTMODERN = 1.

RS A O 5 R PINTTYPE (PWM_INTEN[17]) =0, sl &7E4APWMJE Wistart (end) &b, =5
HMPINTTYPE (PWM_INTEN[17]) =1, it 3 FIPERIODN, PW M= A5 J& 3 .

PWM #5i% = HCLK / ((CLKPSCnm +1)*(is 5k 43 471)) /(PERIOD +1); iX ¥ nm, A LLJ/201, 23 or 45 , ‘& Hl#k
TRk FIPWMIEIE .

fi %5t = (PERIOD—(CMP+1)*2) / PERIOD
CMP>= PERIOD: PWM % H & & low
CMP<PERIOD: PWM low % J& = (CMP +1) * 2 units;PWM high % &= (PERIOD—(CMP+1)*2) units

CMP = 0:PWM low%% £ = 2 units; PWM high%z = PERIOD - 2 units
Note: 1. Unit = —/> PWM HJ % & 1]

6.7-15, &1 6.7-16F11[& 6.7-17 J&7n T REMiH OxF 5 I 7, mAEE .

If 16-bit PWM up/down counter underflows
1. Update new duty cycle register (PWM_CMPDATN) if CNTMODEnN = 1
2. Update new period cycle register (PWM_PERIODnN) if CNTMODEN = 1

Clock

PERIODN=9 (old)\‘lﬁﬁﬁﬁﬁﬁﬁﬁﬁl 77777777777777777 ‘G
PERIODN=8 (new)—»- -~~~ AN — - S TR L - ]
CMPn=2 (new)—»- - 15+ S A S S e Ao -1

CMPn=1 (old)—»— S o . A . 0
16-bit PWM counter[2” |
|

|

| |

PWMO_CHn output ! '—‘ ' |—| ' |—|
| | |
} }

j— PWM period —-{-— PWM period —-|-«— New PWM period —pw-|
1 1

6.7-15 Fis i oho X S AR
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:'EE_RbE;n_:_ - _]' __________ 'PERIODN = ! 1
| 15 (odd) I

|
-, \\ |
CMPn =3 * N ——— = — e = — — s
' | AN a |
| ' | | ' |
[ : [ . , [ : | .
e
| software | : I 01 software | : [ 0:
ZIFn Pclear : | : iclear : | : |
| ! softwarle : : ! softwarle : :
CMPUIFN : iclear: ! : ’_iclear: ! :
I software | ' | I software | ' | '
| ' | | ' | '
PIFn (PINTYPE=0) | iclear | | hclear | | | |
I : | software : I : I softwarlp |
PIFn (PINTYPE=1) | | [ 1clear 1 : | [ clear! :
: : | software : : | software :
CMPDIFn ! | Fclear | | iclear |
| } I | } [I—
T '

I 1
PWMO_CHn | '
output I : \—:

PWM Period

PWM Period

6.7-16 K g0 X SRR I B
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Set PWM_CTL[31] = 1

Set PWM_PCACTL[0] = 1

Set PERIODN, CMPn, PWM_CLKPSC,
PWM_CLKDIV

Set PWM_POEN, CNTMODEN

Set MODE=2'00

Start:
Set CNTENn =1
Set CNTCLR =1

Hardware will load CMPn and PERIODn to working registers.
up-counting start from zero.

[

PWMO_CHn output:
1 if counter > CMPn
0 if counter < CMPn

[ Counterup counting  [#—

| CMPUIFn interrupt flag set |

| Counter continue up counting |<—

Y
Counter =
PERIODN/22

Yes

Counter keep
value for a cycle

[ Counter down counting

PWMO_CHn output toggle
and
CMPDIFn interrupt flag set

Counter confinue
down counting

PINTYPE = 0?

PIFn interrupt
flag set

\
Hardware willl load in new PERIODn/CMPn value to
working registers and set ZIFn interrupt flag.

6.7-17 PO X R AR E
6.7.5.2 PWM L2t =
FE AT S B A B RO SRR R, PWMSZ REINE ¥ IPERIODN, CMPn {8 . IR AEF B,
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CMPDn 3RO s /E. S Eas i 8 AP0 s, W EHCUPDT (PWM_CTLIS]) Al PAF g4
RE. K 6.7-18J8/R T — AN s =0 )7, i+ 8s i 5355440 0 5, PERIODN {8 5587 A6,

Initialize Update Update
PWM  start PERIODn CMPn
PWMO0_CHn
counter ‘ ‘ ‘ | |
I | | | |
PERIODN IE ) ! 6 | } ;
| | | | | |
CMPn ! 2 - 4 l l
T T | |
PWMO_CHn | i i i i—i_
output ‘ ;
| |

Kl 6.7-18 PWMH Oy ikt 7

6.7.5.3  PWMXKXBuffer, F15)1#EHIE L

NuMicro® Wini58 2 S b4, PIMAHT O ZEn Tife, FATMBILEAL, 76 F —FWITFAES, AR i
ML SRR . SO PWMI V52 AL 46 b 5 EIPERIODN.

WIZRCNTMODEOA. 2 B 90, PWMO_CHOXNHC B e B A =X, G SRONTMODEOA i B M1, AL E N H 3 B ks
Ko PO _CHOTIHA 2 R/, SKECNTENOLZ EE AT, fHPWMO_CHOTHE#S IS8T K . [AIJ9PWMO_CHO P4
A—H g4, PERIODOFICMPO N 2 Wi R N0, 2> HE B PWMO_ CHOJE AN S LL ik B . an S 2PWMO_CHOIZ
ATTE RIS, BZ 55 NCMPO PERTODO[1JE, 2R J5HECNTENO & 1, fPWMO_CHOTH 428 HFUhi2 4T . 24

PWMO CHOTt %k %% M\PERTODO1E i1 % 3|0FF, PERTODOFICMPOAS 4 A8 4 B 0. 7 f¥JCMPOFIPERIODOMA 75 B i 4k 5
No FHRBN T —N o0 I, B i% 585 NCMPO{E, [Ay— HPERIODOE —MEZEAE, PWMO_CHOt-%k
PTG EBhE JF THEL 7. PWMO_CHOIZAT7E H BN B U2, M i% %65 ACMPOFIPERIODO, #A 5 #ECNTENO &
1, fHPWMO CHOTT % 88 FF #hi547 . PERIODOMIME 24PWMO CHOTH & 88 1A Rt B0 2I0)5, HEFindk. wmEi&E
50, PERIODO PWMO_CHOH-# 2K E#2 . PWMO CHI ~ PWMO CH5 5PWMO CHOZGREZEALL.

ER: IR SRR X

Write Write Write Write

PERIODNn =150 PERIODnN =199 PERIODN =99 PERIODnN =0
CMPn =50 CMPn =49 CMPn =0 CMPn =XX
Start Stop
PWM
Waveform
51 50 1
< » < » la—»
write a nonzero number
to prescaler & setup 151 200 100
clock dividor < b b >

6.7-19 PWMXL 22 17 & figt

6.7.5.4 HITLEH
KEEAT- T RE SCRFCMPNTE 210 B AT AT IS RIS N o 2430 5 NEEAE S AN AR
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101 51 1

f

Write CMPn = Write CMPn = 50 Write CMPn = 0
100

- fn fn .

1 PWM cycle = 151 1 PWM cycle = 151 1 PWM cycle = 151

Modulate PWMO controller ouput duty ratio (PERIODn = 150)

6.7-20 PWM$z | 285 5 =S L

6.7.5.5 PWM L7/EHZ

TEFNSR K IPWMER T SCREMOT AR S, TR T B 0l B AL R 4, 4 LASEIX D) R8T T A8 It Jk B FELATL
D AL R, TR A A AR 2 A 51 BEIARAL R AR . BbAbh, g = nT Lag i) PWMO_CH2 FITPWMO_CHA4
5PWMO_CHO K A= #% [F] 25, 8/ AT CATE B AN JC Il B L FH B AEXEFRABE 20 (A= Bl B X FRPWMRE F e s
) R R4 BB A E R

6.7.5.6 s
4 MODE (PWM_CTL[29:28]) = 00 iz, Jh 7k Ad At
BRUCIREL T, PWMLAEAERGI A, 6/NPWMIEE fr H 45 H 1R A 52 L.

6.7.5.7 L #rEAC
(PWM_CTL[29:28]) = 011 & F H 4

TEIX MR N ZANE N EAME SR AR 52 - R A 8%, A =X PRI . 64 6 H B AR HE A8 4
Ho HAMEATT, AHEPWMEEPWMO_CHn -5 AH Y. 1458 HPWMIEiE B4k, 4IPWMO_CHO-5PWMO_CH1 L %h,

PWMO CH35PWMO CH2H %b, PWMO CH55PWMO CHAH %h. PWMEEHIZE 3 B S 16065 ss 42 4t, ey
1T 3% PR TR0 A5 A

6.7.5.8 JHEALLIXHTIE]

SEDC R A A A — AL AN PWMA, 38— IR G PHPARZS BT IR AS 18] (¥ i A2 I [ Lt < SEDCR
)7 o IXAEREXT AN AR D) M B & R BRI . — X PWME HE JEE A — AN 8AL ) RT3 e A A R
[A)o HEIX Ha ) 4455 2 THEds 170 T THE0R00.

HEIX I 1) 42 J3 DL R vt 5
FEIX I A = PWM_CLK * (DTInm+1). iX B nm, 7] LL;201, 23, 45
R X IETE T T AL (A Th RS 5
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PWMO_CHO without
dead-time : /7 N
/ B
PWMO_CH1 without : I |
dead-time ™\ | yd !
_ | [
PWMO_CHO with l b ¥ !
. | . [
dead-time I / 1 \ 1
PWMO_CH1 with : :‘ \A: :
dead-time L1
|

Dead-time Interval

Effect of dead-time for complementary pairs

6.7-21 FEIX I [a] 7~ =

2 FLYRENRL (KN b, BRI T NG G bR AT SR RN FTOT I DL o BT A BB DI TR il 06 R 48 1E
WA R B RE A JWIEFTIT G A RESEINL BRI, B LAE D 8 vh 5 2 B A —Lemf ), FEIX )
REALHA B SEBL T XA IERS

6.7.5.9 /A
MODE (PWM_CTL[29:28]) = 10/ iz [F 5 AT IF
AR I PWMRE T [/ —AH .
PWMO_CH1=PWMO0_CHO0, PWMO_CH3=PWMO0_CH2 and PWMO_CH5=PWMO0_CH4.

6.7.5.10 2=
GROUPEN (PWM_CTL[30]) = 1, A2t
SCREABLA 0], A BT PWMIEE % H o5 25 LU AR EHPWMO_CHO (5 7% LU 27 A7 A 25 i o

WHEGROUPEN =1, H4(PWMO_CH2, PWMO_CH3) il (PWMO_CH4, PWMO_CH5) %} £ Il
(PWMO_CHO, PWMO_CH1), EIkE:

PWMO_CH4 = PWMO_CH2 = PWMO_CHO;

*MODE (PWM_CTL[29:28]) =01, i B #MEA#fEREM1E, PWMO_CH5 = PWMO_CH3 =
PWMO_CH1 = (PWMO_CHO) I & [f] i .

VER: N HRUL, ANEE N AR FEDEAR L, XFEEFRDESEIA T .
6.7.5.11 AW EHEA

AxFFRAE R R AE O e/ . ASYMEN (PWM_CTL[21]) = 18, AxFrbialiife, 76X Mt
HPWMZF A7 25 75 7] N i3 2 5 CMPDn (PWM_CMPDATN[31:16]) tL# . 4R CMRDNn A%:-FCMRn ,
PW M2 AL AR R -0 AH R IE 1 bR 5 CMPDIFN B A7 .
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|
| |
CMRDN (554) F — — — — — /% — —| [ N SO /A S N O AN +
|
|

CMRn (2AA) L — —f/— — ——— 14 N___

| | |

| | |

| | {

| | |

: [ software : [ software :

CMPDIFn : i__clear : L__clear :

l l |

PWMO_CHn | I I I
output | : T ! ‘:

I PWM Period g PWM Period '!

K 6.7-22 A xFrasE At i &
6.7.5.12 WHEH]

BESPWMIEIE #A AL AR PR, BRI 2 v T
K 6.7-237] LA AN AR P T PWMAT A AL RS
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| Original waveform without |
Initial State | PWM Starts | Dead-time and ploarity |
| | control |
PWMO0_CHO |
JE— ‘—|
PWMO_CH1 |
| 1 | 1 |
| | | I
PWMO_CHO | on on | PNP.0=0
- off | off (PNP.0=0)
| | | ]
PWMO0_CH1 | on |
- off | off } off ! | (PNP.1=0)
| | | |
| | | | |
| 1 | 1 |
PWMO_CHO on on =
off \ off | (PNP.0=0)
| ! |
pwmo_cH1 O | off o off | (PNP.1=1)
| i I
| : | : |
| | | | |
NPx: Negative Polarity control bits; It controls the PWM output initial state and polarity
Dead-time insertion; It is only effective in complementary mode

6.7-23 [ TFHEBE X PWMAR M35 e AR 2

6.7.5.13 PWM L5 1 B 242 1

PWM .t B4 H IR, ZIFn(PWM_INTSTS[5:0]) PWM 8% 11 80 ZE i 772 A 1 o Wb i
CMPUIFN(PWM_INTSTS[29:24])PWMit £ 2% ) 114 FCMPn(PWM_CMPDATN[15:0]) ' Wik & .
PIFN(PWM_INTSTS[23:18])PWM i+ 5351 #5555 i+ Bop Wiks &, AOxd 55t o Wids
CMPDIFn(PWM_INTSTS[13])PWMit# s i T 1t £ EICMPn(PWM_CMPDATN[15:0]) P ifibr &, iz ty
EERIRER, A4 H FiFEZECMPDN(PWM_CMPDATN[31:16]);BRKIFO(PWM_INTSTS[16])Brake0
H bR &, BRKIFL(PWM_INTSTS[17])Brake 1 Witr & (BRKIF1) F1ISWBRK(PWM_BRKCTL[9]) % fisk & Al
T,

BRKIEN(PWM_INTEN[16]) {742 il 4 4= h Wi ff g .- ZIENn(PWM_INTEN[5:0]) iz 4% il ZIFn = Wi fif 7% .
CMPUIENN(PWM_INTEN[29:24])fi #% | CMPUIFn = Wi . PIENN(PWM_INTEN[23:18])fiz 4z | PIFn
i fti k. CMPDIENN(PWM_INTEN[13])fi 4% HICMPDIFn Wi fii it . 1 E R, FT A (1 b WibR 40 b i 1F B
B, FLAZiE i R A R

6.7-24f% 7R T FEHLIEH] A PWM A T 7 2284

Oct. 12, 2015 Page 232 of 424 Rev.1.01



NnUvoTOoN

MINIS8DE

SWBRK (PWM_BRKCTL[9])
BRKIFO (PWM_INTSTS[16]) %D—L
BRKIF1 (PWM_INTSTS[17])

BRKIE (PWM_INTEN[16])

ZIFO (PWM_INTSTS[0]) -
ZIENO (PWM_INTEN[0])

ZIF5 (PWM_INTSTS[5])
ZIEN5 (PWM_INTEN[5])

CMPDIFO (PWM_INTSTS[8]) —
CMPDIENO (PWM_INTEN[8])

CMPDIF5 (PWM_INTSTS[13])
CMPDIENS5 (PWM_INTEN[13])

PIFO (PWM_INTSTS[18]) -
PIENO (PWM_INTEN[18]) —

PIF5 (PWM_INTSTS[23])
PIEN5 (PWM_INTEN[23]) -

CMPUIFO (PWM_INTSTS[24]) -]
CMPUIENO (PWM_INTEN[24]) -

CMPUIF5 (PWM_INTSTS[29]) -
CMPUIENS5 (PWM_INTEN[29])

_)—» BRAKE_INT

PWMO_INT

6.7-24 HALEEHIPWMH W 2244

6.7.5.14 PWM /4 1)58

PW MSZ Rl 8 42 D fE -

JHIEG6(GPIO PO.1)7EM ZIRAS T4 A4 HD7BKOD, D7BKODHI{E .
EEPIER AN A B IBKPOMBKPL, S Frfik, FZEDhEEHPWM_BRKCTLEfE 512 .
RN ZR i B B 2 H 872 AEBRKSTSkrE, 7 0] DUAE BEAR SR 25 A 7 K ok s A A ol R e AE R 4

S

BKODnN (PWM_BRKCTL[29:24]) 4z |61~ 18 1 )4 4= {8, 8iE7 (GPIO P0.0)A

R YNEFM RN, PWMO_CHO ~ PWMO_CH5H N Sl il b . 1 BRI A ZE S hr &
£, BEFEHEPWMO_CHnASSEIE .

6.7.5.15 PWM A 155
AR M ThRE AT LAE I E B 25 FIACMPil R PWMAEHR,  HEEFTMROTENFAITMRLITEN(PWM_PHCHGI[30] Al

PWM_PHCHG[22]) %7 17 4% Bt fit

A5 ] 5 ) 883 fih % PWM, 38 5 i 8 PWM_PHCHGAIPWM_PHCHGNXT %

88 BUGEN F/HFRE, PWM_PHCHGHIME £ #YPWM_PHCHG_NXTHIEHE SN EH, &Ik
PWM_PHCHG i, AHKINGEHR A . & aHELIACMPE & PWMfi§E, ACMPOTEN,
ACMP1TEN(PWM_PHCHGI[31]#1PWM_PHCHG[23]).

B BIEFEACMPRIE . 156, % B POSCTL[1:0](PWM_PHCHGMSK[9:8]) & H:ACMPI #hifi . fin 4%
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HIPEZPWM_PHCHG % /£ #%(POSCTL[1:0)= 11),#% & AOPOSSEL(PWM_PHCHG[29:28])f#1A1POSSEL
(PWM_PHCHG[21:20])i£#ACMPO. ACMP1fis4i . HEACMPOE#HACMPLfit &k PWM, ¥ & Fl
ACMPO#><fJAOFFENNO (PWM_PHCHG[27:24]) 8t fIACMP1AH5<fJAOFFENN1 (PWM_PHCHG[19:16])
B FPWMO_CHn (nF/RPWMIEIEO~3) FFs:—ANE % K. XAE DSt IREH .

BT Rl PWM, - A 25 A7 28 A3 FH DG IR B 2 A7 25 O PW M HE ARG« FFMSKENN
(PWM_PHCHG[13:8])4H 5% & f7 a4 i B & £ AT RedE BE #lc DR, AHCIEIE 2% MSKDATN
(PWM_PHCHG[5:0]){&. *4MASKEND7HIMASKEND6(PWM_PHCHGMSK[7:6]) %% & }1, MSKDAT7A
MSKDAT6(PWM_PHCHG[7:6]) /& 3 7 [ i 5l % i #IGPI1O P0.0 PO.1.

6.7.5.16 PWM A RN 751058

PW M 37 5 AH A7 25048 B i 6 55 h BE R 75 R4S PW M E 8 ) B i 30dis o 3 5t 4 B A0 3@ 38 1 ALIGNIn
(PWM_MSKALIGN[21:16]), PW M IE nks A2 37 R 23 4 Hi B M SKDATN (PWM_MSKALIGN[5:0]),
TN —NPWMEMITFAEN B8 . FEEENZE, PWM_MSKALIGN Al PWM_PHCHG % 77 #MSKENnN
1 MSKDATN T ZAE RN Z5 A7 a4 BLI AL &

Software set Software set Software set
MSKEN1 low and MSKENO and MSKEN1 low MSKENO and MSKEN1
MSKDAT1 low ALIGNO and ALIGN1 high high
Software set Software set Software set
MSKENO low and MSKENO and MSKEN1 MSKDATO low and
MSKDATO high high MSKDAT1 high
cwoa L LMANALAL AR AL AR UL UL UL
PWMO_[6 6 ‘ ‘ ‘ ‘
_ 6 6 6
cHoil | °'7 57 5 5h 5L 6l
counter 3 2 3 2 3 > 3 > 3 4 3
1 1 1 1 27 2
| 0} 0} o o o '
: ! ! : !
I | | I I I
| | ! : ]
I I I | I |
MSKDATO | ! } } } }
I I I I I I
MSKDAT1 | ! ! ! l !
[ I I I I I
ALIGNO! ! : ‘ ; |
i I I I I I
ALIGN1! ! ! ! ! !
i | | | | |
PYNID_CFD | [ T ———— I+ Maskime 1 # e e B [—]
- I | I I
| PWMO_CH1
PO CHIT [ 1 [zl P pa =
- I I I I I I I
}¢ PWM period $‘@ PWM period +“¢ PWM period +}¢ PWM period +“+ PWM period +“+ PWM period +"+ PWM period +‘¢ PWM period ++ PWM period +‘
I 1 1 1 1 1 1 \ \ \

K 6.7-25 5F RN i o 557

6.7.5.17 PWM i/ £ #5001 F7
PAR A2 PWM 28 i B i 72
1. FEBOHZAF 4 (PWM_CLKPSC) LI & i/ 4liCLKPSCnm.
2. PO % R A AE 22 (PWM_CLKDIV) & 5 15 £4 5 (CLKDIVN).

3. ECEPWMIEHIFZ24(PWM_CTL) KA AL H 3 I L (CNTMODEN = 1), PWMil#exf 558 1%
F(CNTTYPE)F13% HIPWMit#1 % (CNTENN = 0).

4.  BLEPWMEEH] A 725 (PWM_CTL)EFERNFL & B FF(PINVN), FEX B8] & A4 2541 FF/5< ] (DTCNTnm)
(RIiE)

5. MEPWM_DTCTLAE A RERILX A (Alik) .
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6. TCHE AR (PWM_CMPDATN) K% E 545t .
7. WEPWMItHE 217 25(PWM_PERIODN), FH UL E 40 2s m ks .

8. EPWMP K it 17 23 (PWM_INTEN) K% & PWMBE A B KB (INTTYPE), PWMZ i fiife
H7(ZIENN), PWMIA)_E i+ $ T e b 4 B8 52 (CMPUIENR), PWM JE 3 b I 4 BE 52 (PIENN), PWMIA] R it
UL K45 B A2 (CMPDIENR). (7] %)

9. BcEPWMEH(EREZTFes(PWM_POEN)fEEPW M ! i 7E
10. Fic B PWMIZHI 217 25 (PWM_CTL)# AEPWM it #5(CNTENN = 1)
6.7.5.18 PWM 7/ ##t 1L 00 FE

AL

WE 16bitTH 4 2% 77 77 43 (PERIODN) 20, YR riE k&4, KHAPWMIHEE(PWM_CTLH JCNTENN
7). (HEFASE)

X2

EZRHPWMIT A OIS

AT L A2 K HICNTENN, 2 EPWME HE S r B 1k, 2o PWME K 25 L, X AE bl
HHORE 22 R I AHEE S 2R

Oct. 12, 2015 Page 235 of 424 Rev.1.01



NUVOTON MINI58DE
=

6.7.6 BF{FasHiE)

R: R, W: RE, RIW: /5

HH i B RIW  [H#iR SAE
PWMO FHiht:

PWMO_BA = 0x4004_0000

PWM_CLKPSC |[PWMO_BA+0x00 [RIW  |PWMIRh 55345125 77 £ 0x0000_0000
PWM_CLKDIV [PWMO_BA+0x04 [RIW [PWM Itk £ 2575 4% 0x0000_0000
PWM_CTL PWMO_BA+0x08 |RIW |PWM il 27 17 2% 0x0000_0000
PWM_PERIOD |pwio_a+0x0C [RIW  |PWM i Hci 1% 47 20 0x0000_0000
PWM_PERIOD |pywmo_Ba+ox10 [RIW  [PWM i e i %5 478 1 0x0000_0000
PWM_PERIOD lpwmo_a+ox1a [RW  |Pwi if s 1751 52 0x0000_0000
PWM_PERIOD lowmo_Ba+0x1s [RIW [P i 2 s 478 3 0x0000_0000
FWM_PERIOD Hpwmo_Ba+oxtC [RW [Pt s 55 17 254 0x0000_0000
PWM_PERIOD 1owmo_sa+ox20 [RIW  [Pwit i 2 135 47 85 0x0000_0000
PWM_CMPDAT pwio_a+oxz4 [RW  |PWMLLz# 74 0 0x0000_0000
PWM_CMPDAT |pwimo_Ba+0x28 [RIW  |PWM Hokiess £7561 0x0000_0000
PWM_CMPDAT | pwmo_pa+oxaC [RIW  |PwM Hokiess f7:5¢2 0x0000_0000
PWM_CMPRATlowMo_Ba+0x30 [RIW [P L7283 0x0000_0000
EWM_CMPDAT pyivo_BA+0x34 [RW  [PWM Lk 25 4 0x0000_0000
PWM_CMPPATlowMo_BA+0x38 [RIW  [PWM #7774 5 0x0000_0000
PWM_INTEN [PWMO_BA+0x54 [RIW  [PWMHIK 1 it 27 77 5% 0x0000_0000
PWM_INTSTS |PWMO_BA+0x58 [R/W |PWMH IR A F 77 2% 0x0000_0000
PWM_POEN  [PWMO_BA+0X5C [RIW  [PWM % Hi i i 2575 % 0x0000_0000
PWM_BRKCTL [PWMO_BA+0x60 [R/W | PW Ml | 2245 1) 27 17 2% 0x0000_0000
PWM_DTCTL |[PWMO_BA+0x64 [RIW [PWMPFEX 5 il 27 17 5% 0x0000_0000
PYMADCTCT lpwo_pa+oxes |Rw [P fih sl 25424 0 0x0000_0000
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PWMABCTCT |pywmo_pasox6C [RIW [P fl il 51 51 0x0000_0000
Eo MAPCTST lpwio_BA+0x70 [RIW  |PWM il otk 447 20 0x0000_0000
EMADCTST pwmo_Ba+ox74 [RW  |PWIARE AR A% 4788 1 0x0000_0000
PWM_PHCHG [PWMO0_BA+0x78 [RIW |PWM #iff&ck 25 1% #e 0x0000_3F00
PWM_PHCHON pwmo_a+ox7C [RIW  |PWM F—fitfirfe 25 474 0x0000_3F00
PIN-PHCHG | pwimo_Basoxgo [RIW [P ik it 5 17 2 0x0000_0000
PWM_IFA PWMO0_BA+0x84 |R/W  |PWMJ& AR b7 2z il 25 77 4% 0x0000_00F0
PWM_PCACTL |PWMO_BA+0x88 [RIW | PWME i 0ot 55 T 43 1] 2 47 2% 0x0000_0000
PUM-MSKAL Jowmo_Ba+ox8C [RIW  [PW g dtint 74 47 8 0x0000_3F00
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6.7.7 FHHEBHR
PWMi 43 85 7785 (PWM _CLKPSC)
FE PRk RIW |Hid BAE
PWM_CLKPS lowwmo_BA+0x00  [RIW  [PwM i 43 i 1725 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
CLKPSC45
15 14 13 12 11 10 9 8
CLKPSC23
7 6 5 4 3 2 1 0
CLKPSCO1
A Ei:3%)
[31:24] Reserved {RE.
PWM 488 450 B 80 Bl 554
[23:16] CLKPSC45 BN IR NI R S I PWMTH 0SB B (CLKPSC45 + 1)730 4.
WE CLKPSC45 = 0,0 Bh 14343 4 i B B 45 b A LARH R B PWM T B8 4 45 1k
PWM %38 2FI 30 T2
[15:8] CLKPSC23 AN B R N B A R A PWMTH S ES BT 9 (CLKPSC23 + 1) 40
WECLKPSC23 = 0,IH 4 7345 2 4 i Sk 44 1 . BT AR R I PW M S8 4 o2 11
PWM %38 ORI LRI S FH450
[7:0] CLKPSCO1 BN IR IR S I PWMTH SRS BT B (CLKPSCO1 + 1) 4.
WIEICLKPSCO1 = O, Eh il 734 O 4 H B ek A5 ko i DALAH I PWMTH B3 4 44 1

Oct. 12, 2015 Page 238 of 424 Rev.1.01



NUVOTON MINI58DE
=

PWM B} 8 ik 5728 (PWM CLKDIV)

T s bt RIW (H#ih BN
PWM_CLKDIV|PWMO_BA+0x04 |R/W  |PWMI i 525 17 2% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved CLKDIV5 Reserved CLKDIV4
15 14 13 12 11 10 9 8
Reserved CLKDIV3 Reserved CLKDIV2
7 6 5 4 3 2 1 0
Reserved CLKDIV1 Reserved CLKDIVO
fir Eji34)
[31:23] Reserved TREA.
THEE SR Bh 4 AR
HEPEPWM T EEs 0 I .
000 = Clock input / (CLKPSC45/2).
[22:20] CLKDIV5 001 = Clock input / (CLKPSC45/4).
010 = Clock input / (CLKPSC45/8).
011 = Clock input / (CLKPSC45/16).
100 = Clock input / CLKPSC45.
Others = Clock input.
[19] Reserved fREg.
THEES AT Sh B
IEFEPWM T B3R (1 I e
000 = Clock input / (CLKPSC45/2).
[18:16] CLKDIVA 001 = Clock input / (CLKPSC45/4).
010 = Clock input / (CLKPSC45/8).
011 = Clock input / (CLKPSC45/16).
100 = Clock input / CLKPSC45.
Others = Clock input.
[15] Reserved fRE.
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i Ejip

THEES SN Bh S

EFEPWM THECE (1 I B

000 = Clock input / (CLKPSC23/2).
001 = Clock input / (CLKPSC23/4).
010 = Clock input / (CLKPSC23/8).
011 = Clock input / (CLKPSC23/16).
100 = Clock input / CLKPSC23.
Others = Clock input.

[14:12] CLKDIV3

[11] Reserved R,

THEES 2 Bh B

EFEPWM THHCE R B,

000 = Clock input / (CLKPSC23/2).
001 = Clock input / (CLKPSC23/4).
010 = Clock input / (CLKPSC23/8).
011 = Clock input / (CLKPSC23/16).
100 = Clock input / CLKPSC23.
Others = Clock input.

[10:8] CLKDIV2

7 Reserved fREd.

THEES 1R Sh iR

EFEPWM THHCE R B,

000 = Clock input / (CLKPSCO01/2).
001 = Clock input / (CLKPSCO01/4).
010 = Clock input / (CLKPSCO01/8).
011 = Clock input / (CLKPSCO01/16).
100 = Clock input / CLKPSCO1.
Others = Clock input.

[6:4] CLKDIV1

[3] Reserved {RE.

THEAR Ol o A3 i

IEFEPWM T B3R (1 I e

000 = Clock input / (CLKPSCO01/2).
001 = Clock input / (CLKPSCO01/4).
010 = Clock input / (CLKPSCO01/8).
011 = Clock input / (CLKPSCO01/16).
100 = Clock input / CLKPSCO1.
Others = Clock input.

[2:0] CLKDIVO
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PWM Control Register (PWM _CTL)

HRR frts itk RIW [#iR SAE
PWM_CTL PWMO_BA+0x08 |R/W |PWM ¥ %7 17 #e 0x0000_0000
31 30 29 28 27 26 25 24
CNTTYPE GROUPEN MODE CNTCLR DTCNT45 DTCNT23 DTCNTO1
23 22 21 20 19 18 17 16
CNTMODES5 PINV5 ASYMEN CNTENS CNTMODE4 PINV4 Reserved CNTEN4
15 14 13 12 11 10 9 8
CNTMODE3 PINV3 Reserved CNTEN3 CNTMODE2 PINV2 Reserved CNTEN2
7 6 5 4 3 2 1 0
CNTMODE1 PINV1 HCUPDT CNTEN1 CNTMODEQ PINVO DBGTRIOFF CNTENO
LA iR
PWM 88831 75 7 Sk B AL
[31] CNTTYPE 0 =Xt 5577 3%
1 =ruLt 55 7 2
B ThREMEREAL
_ S B oo
[30] GROUPEN 0 = Airfi PWM i1 {5 5 B /3 A ELA 37
1 = %—HPWMO_CHO#4IIPWMO_CHO, PWMO_CH2 il PWMO0_CHAIEIE {5 S )/F. 4
—HPWMO_CHI#Z&|FIPWMO_CH1, PWMO_CH3 Al PWMO_CHS5iliE {5 S 5 .
PWM T fEMEig 8 hr
00 = Jhor K.
[29:28] MODE 01 = HAMHERA.
10 = [,
11 = ffH.
1B BRPWM 88 ) L
0 = FiEPWMiH$ s
[27] CNTCLR
1= firfA 16-bit PWM i1-%28% 0x0000.
VER: ZALE R E Bl R
FEIX 4 HHECBFRERL (PWMO_CH4 FT PWMO_CHS5 ¥ PWMC 4Hi—3%t)
0 =JEX4 RAESEEIL.
[26] DTCNT45 ) N
1= 3EX4 KRAERBFERE.
R X RAESYHRE, PWMO_CH4 1 PWMO_CHS X248 sPWMC 4111 H M.
FEIX 2 TR (PWMO_CH2 fl PWMO_CH3APWMB 4 I—XF)
0 = JEX 2% A g4k
[25] DTCNT23 ) N
1= JEIX2 KRR,
VER: MIEX KA ERE, PWMO_CH2 Al PWMO_CH3 S48 s PWMBZL ) H AN
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FEX 0 ¥ FEREAL (PWMO_CHO I PWMO_CHLAPWMAZ f—5F)
0 = SEIXOR 425 1L

1= 3EIX0 KA #HfE.

FER MO R A2 RS, PWMO_CHO Al PWMO_CHLX} 25 s PWMAZL [ kR
PWM $H##% 55 533/0ne-Shot B

0 = One-shot &,

1= AR

HERWHZAIH07EL, HFPERIODS fl CMPS5 #iEZ%.

PWMO_CH5 #irt & i figfr

[22] PINV5 0 = PWMO_CHS5 i K7 A1k -

1 = PWMO_CH5itH & [a1isE

HLRSTFIT 2T AR
[21] ASYMEN 0 = 75 5 20 FEY AR
1 = g7 07 R YRR

PWM $+¥5% 5 FREF4HIE1T

[20] CNTENS 0 = HIRLHY PWM S 1L,

1 = MK PWMH S T IRIZAT.

PWM 742 4 B3)$#/One-Shot =

0 = One-shot f.

1= H3h%e i

HER W ZA 0L, HFPERIOD4 1 CMP4AHIEZE.
PWMO_CH44%i tH [ 1 fE s Az

[18] PINV4 0 = PWMO_CH4 i K7 a2 k-

1 = PWMO_CH4ki [ [ A

[24] DTCNTO1

[23] CNTMODES5

[19] CNTMODE4

[17] Reserved fREg.
PWM TH#8 4 fEREFFURIEAT
[16] CNTEN4 0 = MBI PWMitH 2842 1.

1 = AR PWMiHE S 4his 1T

PWM #1488 3H 33%#/One-Shot B

0 = One-shot k.

1= HEhEEEHBA

VR WRZA 0L, K #PERIOD3 1 CMP3#iE .
PWMO_CH3%i i % ¥ B8 /4r

[14] PINV3 0 = PWMO_CH3% 4 7 5124 11

1 = PWMO_CH3iHH K7 = {#AE

[15] CNTMODE3

[13] Reserved {754,
PWM 413k 3fERETTIRIEAT
[12] CNTEN3 0 = MR [ PWMiF 2% k.

1 = MR PWMH S8 4hi817.
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PWM 438 28 3h3E%/One-Shot B

0 = One-shot L.

1= AR

R R 0L, K{EPERIOD2 FICMP21iE %.
PWMO_CH2%i H [z I E RE AL

[10] PINV2 0 = PWMO_CH28H! 7 2% 1

1 = PWMO_CH2#i [ 15 g

[11] CNTMODE2

[9] Reserved TREA.
PWM 438 2(EgEFFRIEAT
[8] CNTEN2 0 = HIRIA) PWMitH 2842 ik

1 = MR PWMHE 3T R1E1T.

PWM 538 183533 /0One-Shot Bz
0 = One-shot k.

1= A3)%EHE

R W ZA H0%EL, K FPERIODL Al CMPL1#iEZ.
PWMO_CH2L%i H = Fi{F e his

[6] PINV1 0 = PWMO_CHLH 7 1124 -

1 = PWMO_CH1iH K =1 {#AE
LSS R T R E S AE

[5] HCUPDT 0 = ZE 1k A B HPERIOD & CMP.

1 = ffife - W HPERIOD & CMP.

[7] CNTMODE1

PWM 338 1 fFRE/ARIEBAT

[4] CNTEN1 0 = MR 1) PWM 5885 103847

1 = MR PWM TS FFIRIEAT

PWM7itH#(3% 0H 33%k/One-Shot Bz

0 = One-shot #& ..

1 =1 3hRH

HER R ZA 0L, #EPERIODO Il CMPO#E%E.
PWMO_CHO%i H [ FIE BB AL

[2] PINVO 0 = PWMO_CHO#H! & %% 1

1= PWMO_CHI10% 4 A {#EEE

[3] CNTMODEO

%k PWM #EDebug TN =4 ((RAEDEBUGHET)

0 = AR THEAR AT L, PWMER B OGH], SOHBAE T 224 R3S . THEEs AT LA ot
[1] DBGTRIOFF .

1= IEEBUAE RS T, M kS BRI nl e ARl o — AR o
LEIRIB T S B S ) 2% (B T IR IR &5 A2FF).

PWM 488 0 FrEGE1T
[q] CNTENO 0 = MR PWM 885 1038 4T
1= MR PWM 8 iRIEAT
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PWM i1¥28 %475 0-5 (PWM PERIODO0-5)

FRS frts itk RIW |HiR SAE
PYM_PERIO Towmo_Baroxoc R [P it 155 4752 0 0x0000_0000
PWM_PERIO Towmo_BA+0x10 R [Pwi #1557 81 0x0000_0000
E\QVM—PER'O PWMO_BA+0x14 |R/W |PWMITe 1A %517 452 0x0000_0000
EXVM—PER'O PWMO_BA+0x18 [R/W |PWMil-$4% #2512 523 0x0000_0000
EZVM—PER'O PWMO_BA+0XIC [RAW  |PWMi%ise o 1 % 17 424 0x0000_0000
PYWM_PERIO Towmo_BA+0x20  [RIW [P Sk 17 75 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
PERIODN
7 6 5 4 3 2 1 0
PERIODN
fir R
[31:16] Reserved TRE.
PWM T8 S5 A
PERIODN K7~ PWM 1448 i (A,
PUNLD OB
PWM #iZ% = HCLK/((prescale+1)*(i £l 43 41))/( PERIODN+1); ix B xy, R4 Ak BIPWMil
TET] LLSZ01, 23, 45.
&% t= (CMPn+1)/( PERIODN+1).
CMPn >= PERIODN: PWM #i 1 i f high.
[15:0] PERIODN CMPn < PERIODN: PWM lowS fif = (PERIODN-CMPn) unit; PWM high % fif = (CMP-+1)
n=0,1..5 unit.
CMPn = 0: PWM low %2 J% = (PERIODN) unit; PWM high %% & = 1 unit.
L IEUYS By
PWM 53 = HCLK/((prescale+1)*(i 43 4%))/ (2*PERIODN+1); 1X B xy, R¥EFTiE FIPWM
JHIE AT LL201, 23, 45
522 = (PERIODN - CMPn)/( PERIODN+1).
CMPn >= PERIODN: PWM %t 4 2 low.
CMPn < PERIODN: PWM low £ = (CMPn + 1) * 2 unit; PWM high 5% = (PERIODN -
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CMPn) * 2 unit.

CMPn = 0: PWM low %% = 2 unit; PWM high %% = (PERIODN) * 2 unit.
(Unit = One PWM F &f & 3).

R T3 PERIODNS #AEK 25200 2 F — AN PWMJA .
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PWM L 28 H #7528 0-5 (PWM_CMPDATO-5)

FHEH s Hhk RIW |#fiid BhAE
UM CMPDA |pwio_BA+Ox24  [RW  |PWM Lkt 47 0 0x0000_0000
PIMLCMPDA bwio_BA+oxes  [RIW  |Pwmitt s #1451 0x0000_0000
PWM_CMPDA |owio_BA+oxaC [RIW  |Pwi Hokies 5474 2 0x0000_0000
PYWM_CMPDA |pwio_BA+0x30  [RW [P Lk s 77 543 0x0000_0000
_';XVM—CMPDA PWMO_BA+0x34 [RIW  |PWMELA S %47 524 0x0000_0000
PIM_CMPDA |bwio_BA+0x38  [RW  |PWM Lk 77855 0x0000_0000
31 30 29 28 27 26 25 24
CMPDn
23 22 21 20 19 18 17 16
CMPDn
15 14 13 12 11 10 9 8
CMPnN
7 6 5 4 3 2 1 0
CMPn
LA Eiipay
AXTFREEET BT o8 RIPWM L5 25 47 77 3%
[31:16] CMPD CMPn >= PERIODN:[A]_ i1 32 PWM# & 2 low.
n
n=0,1..5 CMPDn >= PERIODN: [a] F -4 4 PW M Hi & & low.
e PWM i 02 .
PWM HE 8% A%
CMP #5E TPWM K52 .
BUNEYI B Y W
PWM #i% = HCLK/((CLKPSCnm+1)*(i4h 43 4i))/( PERIODN+1); X B nm, R4 Fri i
PWMiliE 7] LA 201, 23, 45.
[15:0] cMPn £ 2 = (CMPn+1)/(PERIODN+1).
n=0,1..5 CMPn >= PERIODN: PWMZi & 2 high.
CMPn < PERIODN: PWM low %2 /% = (PERIODN-CMPnN) unit; PWM high % )% = (CMP+1)
unit.
CMPn = 0: PWM low £ = (PERIODN) unit; PWM high 5% = 1 unit.
st 57 2
PWM i% = HCLK/((CLKPSCnm+1)*(i £ 43 470)) /(2*PERIODN+1); iX B nm, KR4%FTid 1
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PWMIEIE A LLAZ01, 23, 45.
5% ¢ = (PERIODN - CMPn)/(PERIODN+1).
CMPn >= PERIODN: PWM #ii i &2 low.

CMPn < PERIODN: PWM low % & = (CMPn + 1) * 2 unit; PWM high & & = (PERIODn -
CMPn) * 2 unit.

CMPn = 0: PWM low# = 2 unit; PWM high'%i = (PERIODN) * 2 unit.
(Unit = —A PWMHT 44 F 11).
HER: EMX CMPN S /B 2 ] F —ANPWMJE A
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PWM Hri g s 2258 (PWM_INTEN)

AR Ptk RIW (iR BhAE
PWM_INTEN |PWMO_BA+0x54 |R/W [PWMHIHfdi At 25 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved CMPUIEN5 | CMPUIEN4 | CMPUIEN3 | CMPUIEN2 | CMPUIEN1 | CMPUIENO
23 22 21 20 19 18 17 16
PIENS PIEN4 PIEN3 PIEN2 PIEN1 PIENO PINTTYPE BRKIEN
15 14 13 12 11 10 9 8
Reserved CMPDIEN5 | CMPDIEN4 | CMPDIEN3 | CMPDIEN2 | CMPDIEN1 | CMPDIENO
7 6 5 4 3 2 1 0
Reserved ZIEN5 ZIEN4 ZIEN3 ZIEN2 ZIEN1 ZIENO
A £}
[31:30] Reserved TREA.
2024 PWM [ L He ¢ i g or
[ 6 1 ]5 CMPUIENN 0 = PWMO_CHn [a]_FFLEsRIgiEs k.
n=0,1..
1 = PWMO_CHn [ FEERHRIT{SEAE.
23:18] PWM & 3] = B3 BB AL
6 s PIENN 0 = PWMO_CHn J& i drst ik
n=0,1..
1= PWMO_CHnJE b it Gt
PWM H iRl 4%
0 = 15k PWM TH5#8 i, ZIFnfigkE L.
[17] PINTTYPE o N N i
1= % PWM 53 #0155 PERIODN 7728 U0HE, ZIFnkak & 1.
FER: BPWMAH L F AR, ZALAR.
Fault BrakeO 1 Fault BrakelHrWi{Egefir
[16] BRKIEN 0 = BRKIFO fil BRKIF1 fii &z PWMFF i 2% 11
1 = BRKIFO il BRKIF1fj & PW M Hfi fig.
[15:14] Reserved fRE.
. PWM B3 ] T o W3 BB Ar
[ 6 1] 5 CMPDIENN 0 = PWMO_CHn & R L& Es if-.
n=0,1..
1 = PWMO_CHn [ T EEE RIS AE.
[7:6] Reserved TRE.
60 PWM O H g6 Ar
[ .O]l 5 ZIENn 0 = PWMO_CHn 0 Iirak k.
n=0,1..
1 = PWMO_CHnNO A ki fig.
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PWMH e R & 288 (PWM _INTSTS)

FHEH s Hhk RIW |fiR BhAE
PWM_INTSTS |PWMO_BA+0x58 |R/W |PWMHHfE a7 Fes 0x0000_0000
31 30 29 28 27 26 25 24
Reserved CMPUIF5 CMPUIF4 CMPUIF3 CMPUIF2 CMPUIF1 CMPUIFO
23 22 21 20 19 18 17 16
PIF5 PIF4 PIF3 PIF2 PIF1 PIFO BRKIF1 BRKIFO
15 14 13 12 11 10 9 8
Reserved CMPDIF5 CMPDIF4 CMPDIF3 CMPDIF2 CMPDIF1 CMPDIFO
7 6 5 4 3 2 1 0
Reserved ZIF5 ZIF4 ZIF3 ZIF2 ZIF1 ZIFO
LA iR
[31:30] Reserved TREA.
29:241 PWM []_E ek iR &
=015 CMPUIFn 4 PWMO_CHn 1428 i) b i 20k BICMPn I 5 br & Bl - B 4.
FER: ZAL ] DA AT S 150.
23:18] PWMJE A Bidr & )
h=0.1.5 PIFn %4 PWMO_CHNit %83 {8 1% 2 PERIODN IR & bn & Wi B A6

ERE 24T DA S 1.

PWM Brakel 5%
0 = BKPLE =4 — N NI E S, PWM R EARSF= LRI bR &,

[17] BRKIF1 . . o ,
1= PWM R 7F BRPUE IR IE — AN FIE S, i & ShEL
YERE: %00 LI S 130
PWM Brake0 $r&

6] BRKIFO 0 = BKPOE =4 — AN FFEIME S, PWM R RSP R R,
1= 34 PWM A% EBKPOR RIS — A FIHHHE S, b5 s S B
PERE: %07 DB S 1350,

[15:14] Reserved TRE.

- PWM [ dieep kR

2 |oweon 4 PWMO_CH HHC8 4] L1k SICMP (A5 b B B £

o YERE: %A AT LA B S 130

[7:6] Reserved TRE.

e PWM 05 f AR &

o [ 54 PWMIN HHCBAT IO 2T b M L

HER AT AR E 13O,
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PWM i i #4551 5 738 (PWM POEN)

FHEH e ik RIW |fiR BhAE
PWM_POEN [PWMO_BA+0X5C |R/W [PWM %t i g 27 17 2% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved POENS5 POEN4 POEN3 POEN2 POEN1 POENO
LA iR
[31:6] Reserved TREA.
PWM % f ik Ar
[5:0] 0 =PWM i@i# n fiHEE L.
=015 | oo 1= PWM S n finsh f e,
VER AR FIGPIO 5 06 ) # BIPWMI) A%
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PWM #8341 25 45 il 25 £ 2% (PWM BRKCTL)

FRS s Hhk RIW |fiR BhAE
PWM_BRKCT lowmo_BA+0x60 (R |Pwiiichio il 5 478 0x0000_0000
31 30 29 28 27 26 25 24
D7BKOD D6BKOD BKODD5 BKOD4 BKOD3 BKOD2 BKOD1 BKODO
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved SWBRK BRKACT
7 6 5 4 3 2 1 0
BRKSTS Reserved BRK1SEL BRKOSEL BRK1EN BRKOEN
LA iR
BIE 7 R PR AL
[31] D7BKOD 0 = Hgksfl 24 )5, JiiE 7 Hitlow
1= YubER 2P~ )G, @IE 7 Fidhigh.
W 64k H Bk SRAL
[30] D6BKOD 0 = MMbERI £, JBIiE 6fiHlow
1= YRR ZEFA G, MiE6 Hitihigh.
20:24] PWM il 2540 ) B35 47
n_d 15 BKODn 0 = =R 7= A5, PWM JEIE nfiitilow
T 1= MM RIZER= AR, PWM JEIE ndrtihigh.
[23:10] Reserved TRE.
WA
[9] SWBRK 0 = 2% 1EPWME A3 42 18] £ 1E H PWMI 6E -
1 = LRI APWMA 2.
PWMZFIZEF1ETT =
[8] BRKACT 0= 4MEFATE, PWM iHEEE L.
1= Y4 )R, PWM iHE s R4
PWM # R E R RASir &
0 = MRz =L, PWMER VIR
(71 BRKSTS . i
1= YR ZE P R, PWME RO 2R3
R A S 1550, HAOAZIEPWMHH LS 8 ShaiiE &
[6:4] Reserved R,
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BKPO MR 22 Ty e IR AL

[3] BRK1SEL 0 = EINTO 4 BKPOMI— AN 4= 4.
1= CPOL1 B BKPOIH —ANHI 4.
BKP 1R 2T REIR AL

[2] BRKOSEL 0 = EINTL/EABKPLI— R 420,

1 = CPOOfE ABKP LI — AN .

fRE BKP1 &R iR £ T k1

[1] BRK1EN 0 = %%k BKP1 &1l M ZEDRE 1 (EINTL B CPOO).
1 = {fig% BKPL F MY T BRI AT DA A R ZE Th e L.

1 BEBK POE il R R A1 £ T BEO

[0] BRKOEN 0 = 2%51EBKPOE i &2 & 4= D¢ O(EINTO B CPO1)

1 = fHEEEBKPOR I T B 7R v LA & A 4 T k0.
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PWM ZEX K & F25(PWM DTCTL)

HRR frts itk RIW |#fiiR SAE
PWM_DTCTL |PWMO_BA+0x64 |R/W [PWM FEX K & s il 27 17 2% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
DTI45
15 14 13 12 11 10 9 8
DTI23
7 6 5 4 3 2 1 0
DTIO1
LA iR
[31:24] Reserved TREA.
EiE4 FIEES XH(PWMO_CH4 F1 PWMO_CHS X KIFEX K & S as
[23:16] DTI45 % 8 MLUE T AEIX K.
HEIX K E F) o7 B[] & FHPWM_CLKDIV {7 T iR 5E.
BB 2 AEIE3 X (PWMO_CH2 F1 PWMO_CH3 X)X K fF a7 47 2
[15:8] DTI23 % 8 fLYsE T ABIX KL,
BEIX K FE 1) A I 8] 2 FHPWM_CLKDIV {7 T i E.
BIE0 FIIEEL XH(PWMO_CHOM PWMO_CH1 X})IZE XK S7 fE a8
[7:0] DTIO1 % 8 SLULE T AEIX K.
HUIX K E fA) o7 B [ & HPWM_CLKDIV {7 T R 5E.
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FRS IR Hhhk RIW |#iid SAE
PWMABCTCTL Hpwmo_Ba+0x68 [RIW  [Pwitiit 11517420 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ZPTRGEN3 | CDTRGEN3 | CPTRGEN3 | CUTRGEN3
23 22 21 20 19 18 17 16
Reserved ZPTRGEN2 | CDTRGEN2 | CPTRGEN2 | CUTRGEN2
15 14 13 12 11 10 9 8
Reserved ZPTRGEN1 | CDTRGEN1 | CPTRGEN1 | CUTRGEN1
7 6 5 4 3 2 1 0
Reserved ZPTRGENO | CDTRGENO | CPTRGENO | CUTRGENO
LA iR
[31:28] Reserved TREd.
B8 3 FEO R Al R ADCAE BB AL
383 3 THHUE 55 O/ 3 B PWMfi X ADC T e .
[27] ZPTRGEN3 0 = PWM% /il X ADCT) e A L.

1 = PWMZ i R ADCTREfH RE.
FER: AL O TR AR I S A R R T R

BIE 3 1T iR ADCHEREAL

e NI B, JEIESTHEUE S CMP3 AR BEPWMSi X ADC I fig .
[26] CDTRGEN3 0 =PWM fil &z ADC 31fg251L.

1 = PWMfilk ADC TRefHifg.

FERR A ALLE O X TR AR VR SR T B 3K

TEIES 0 B AR ADCHERRAL

MIBIE3 M THUE S5 PERIOD3AASEH 3 #E PWM fil X ADCIIRE

0 =PWM filt )k ADC hfg2E1L.

1= PWMfiliz ADC ZhiEfHifE.

ga‘é%f:m%ﬁﬂEPWMEP:Lﬁ%ﬁﬁTﬁ B HPWM TELH X FREN, W B A TE R AR
AR

®iE 3 ) kBl R ADCAERERL

M7 BT e, @ IES T EUE 5 CMP3AH SR fEPWMflUR ADC I fiE

0 =PWM fil’k ADC IhfgzE L.

1 = PWMfilik ADC ThfefHifg.

HR ZALAET O FE AL X THA . BPWM RN FRRT, BREIEA
AT,

[25] CPTRGEN3

[24] CUTRGEN3

[23:20] Reserved R,
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THiE 2 R0 R fil R ADCHERR AL

24838 2 AU %5 O {3 BE PWMfil X ADC T Bt .
[19] ZPTRGEN2 0 = PWMZ il ik ADCT) REAE 1.

1 = PWM il R ADCII e ffi Be.

VER AZALTE PO TR U I R S AR 0 A AL

TBiE2 1| T Bk ADCRERRAL

MFEN MO R, B IE2 T UE S5 CMP2 A AE IS BEPWMSi R ADCIIfE .
[18] CDTRGEN2 0 =PWM fift &z ADC jfg2E1L.

1 = PWMfiltk ADC ZhfefF fg.

TR EALE O SRR SRR 0T 386 3L

W2 0 R R ADCHEREAL

@A 2T EUE 5 PERIOD2AH S50 ff 58 PWM filt k ADCT ¢

0 =PWM fifi’kz ADC Hfg2E1L.

1 = PWMfiltk ADC Tjaefdifg.

e r;ZﬁWEPWMqJADN?‘?TﬁﬁTﬁ&L HPWM FEIHR TR, Bz TR W
A

BiE2 [ kB R ADCRERRAL

e LT N, B IE2 T EUE S CMP2AH SR fEPWMfilUR ADC I R

0=PWM fift &z ADC 1fg251L.

1 = PWMfiiiz ADC ZhiE{#fE.

VR EALLE O SRR A T E L. MPWM EIIE AT, BB %A

TR XA TERE .

[17] CPTRGEN?2

[16] CUTRGEN2

[15:12] Reserved {RE.

®IE1 FEO Rl K ADCHE BB AL

i3 1A U 55 OR 3 B PWMfi X ADC T e .
[11] ZPTRGEN1 0 = PWM# il K ADCT) i 25 11

1 = PWM il R ADCII e fi ft.

TR EALLE A O SRR SR T 876 AL

WIEL BT HeBfilR ADCREREAL

MAE R RO EOT AR, B IE L THEUE S5 CMPL AR BEPWMil K ADC I g o
[10] CDTRGEN1 0 = PWM filix ADC Thfg2E1k.

1 = PWMfilik ADC ThfefHfg.

TERL A ALLE A0 X TR VR SRR T 1 2K

L PO AR ADCHEREAE

EIE 18T HUE 5 PERIODLAH SR {58 PWM filk ADCT)j B

0 = PWM il ADC Thfig251k.

1= PWMfiliz ADC ZhiE{#ifE.

R ZAATEPWMA O F R AR PWM FELH X T8N, Bz T LW
TERMA.

9 CPTRGEN1
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BiEL | kB R ADCRERRAL

MLEm ErHEO MR, @ E LA THEGE 5 CMP LS N {5 BEPW Ml K ADC T RE .
0 =PWM filk ADC IhfgZE L.

1 = PWMfilik ADC ZhEfHifE.

R AL L S BEAIAIR FE F A R MPWM Ao ST, BB %A
TR TCF .

8] CUTRGEN1

[7:4] Reserved PR,

BB FEOR AR ADCHEREAL

BB O T AU H 55 T- Ol & e PWMf R ADC I it .
[3] ZPTRGENO 0 = PWMZ il K ADCT) e 44 1L

1 = PWMAIHil R ADCII e fi Be.

FERR: A ALAE O Fr BT RIL W R T B AL

JBIEO 7 T EeBfimR ADCREREAL

MTE) MO R, B IEOR T 4UE S5 CMPO A A fE BEPWMfi X ADCII g .
[2] CDTRGENO 0 =PWM fifi’z ADC Ifg2E1L.

1 = PWMfilk ADC Tjaefdifg.

FER: EALE PO SRR SRR 0T 876 3L

BIEOH L R & ADCIERESL

IETEOMTHEME 5 PERIODOAH S f# 2 PWM filt /k ADC I fg

0 = PWM fifi’z ADC jfig2E1L.

1 = PWMfilk ADC TRefHifg.

%% mi%i@zﬁpwm%bﬁ?ﬁﬁﬁ?ﬁ%u HPWM (EBHR TR, i EIZA TR W
AL

®IEO M kR ADCAERBAL

MAE ) RO RIS, @O T4 5 CMPOA 5 i GEPW M X ADC I BE -

0 =PWM fifi &z ADC jfig2E1L.

1 = PWMfili)x ADC Zhfgfdifie.

FER: EALLE O SRR A T B L. MPWM EIIE AT, BB %A

TR AL TR .

1 CPTRGENO

[0] CUTRGENO
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PWM fif /% ADCHEil % 788 (PWM ADCTCTL1)
HHR stk ik

PWM_ADCTCTL
1

RIW Rfife

PWMO_BA+0x6C |[RIW  |PWMIih & 421127 77 241 0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 9 8

Reserved

ZPTRGENS

CDTRGENS

CPTRGENS

CUTRGENS5

5 4 S

2

1

0

Reserved

ZPTRGEN4

CDTRGEN4

CPTRGEN4

CUTRGEN4

i Ejiipa)

[31:12] TRHE.

TEIESTEO R il R ADCAEBEAL

MIRIES M THUE S T OR [ REPWMAi K ADCT) fit -
0 = PWM# il K ADCT) i 25 11

1 = PWM& il KADCIIfEff BE.

TR EALLE A O SRR SR T 86 &L

TEIE S T ik ADCAERBAL

e NI B, JEIES KT EUE S CMPS AR BEPWMS Z ADC I fg .
0 =PWM filt )k ADC hfgZEIL.

1 = PWMfilk ADC TRefHifg.

FERR A ALLE O X TR AR VR SR T B 3K

TEESH L Rl R ADCIERESL

MIBIES M THUE 5 PERIODSARAE 3 §E PWM filt X ADCIRE

0 =PWM filt )k ADC hfg2E1L.

1= PWMfiliz ADC ZhiEfHifE.

ga‘é%f:m%ﬁﬂEPWMEP:Lﬁ%ﬁﬁTﬁ B HPWM TELH X FREN, W B A TE R AR
A

\iES M b Bk ADCAERBAL

M7 BT e, @ IES T EUE S5 CMPSAH SR fEPWMflUZ ADC I fiE

0 = PWM fg’x ADC Thfig251k.

1 = PWMfilik ADC ThfefHifg.

HR ZALAET O FE AL X THA . BPWM RN FRRT, BREIEA
AT,

Reserved

[11] ZPTRGENS5

[10] CDTRGEN5

[9] CPTRGENS5

8] CUTRGENS5

[7:4] Reserved R,
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A Ejiipy

EIEAFE0 Rl R ADCHEREAL

IEE AU ST ORE BEPWMAlUK ADC T RE o
[3] ZPTRGEN4 0 = PWMZ Al 5% ADCIIREZE L.

1 = PWMZ il & ADCH) BEE BE.
VER AR PO X TR AL SR 3 R

BB AR T Bk ADCAERRAL

TN MO R, B IEAR) T UE S5 CMPAH E I REPWMfilR ADC T g
2] CDTRGEN4 0 =PWM fift &z ADC jfg2E1L.

1 = PWMfiltk ADC ZhfefF fg.

TR EALE O SRR SRR 0T 386 3L

WiEA O AR ADCIERERL

MBI AR THEUE S PERIODAM S ff 52 PWM filt k ADCT g

0 =PWM fifi’kz ADC Hfg2E1L.

1 = PWMfiltk ADC Tjaefdifg.

e f1ﬁﬁEPWM¢L\N?‘F$ﬁiﬁTﬁ&&O HPWM FEIHR TR, Bz TR W
A

BiE4 1 BB R ADCRERRAL

e LT N, JEIEAR T EUE S CMPAH SRR BEPWMfilUR ADC I R

0=PWM fift &z ADC 1fg251L.

1 = PWMfiiiz ADC ZhiE{#fE.

VR EALLE O SRR A T E L. MPWM EIIE AT, BB %A

TR XA TERE .

11] CPTRGEN4

[0] CUTRGEN4
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PWM fill B RZ 2 25 (PWM_ADCTSTSO0)

FRS % H bk RIW |HiR SAE
.';g\gM—ADCTS PWMO_BA+0x70 [RIW |PWM fill KR A ZF 7450 0x0000_0000
31 30 29 28 27 26 25 24
Reserved ZPTRGF3 CDTRGF3 CPTRGF3 CUTRGF3
23 22 21 20 19 18 17 16
Reserved ZPTRGF2 CDTRGF2 CPTRGF2 CUTRGF2
15 14 13 12 11 10 9 8
Reserved ZPTRGF1 CDTRGF1 CPTRGF1 CUTRGF1
7 6 5 4 3 2 1 0
Reserved ZPTRGFO CDTRGFO CPTRGFO CUTRGFO
LA iR
[31:28] Reserved TREd.
TEIE3 FEO R Al R ADCHR &
[27] ZPTRGF3 MIBIE MRS RN0 4, ALK B Ak i & ADC.
FER: ZALA] DA S 1350.
JEIE3 19T BBl R ADCHRE
[26] CDTRGF3 MIBEIM AT B RICMPS, 40K 4 B ALk Al & ADC.
VERE: AT LA S 175 0.
BE3H O R A RADC AR
[25] CPTRGF3 MIEIE3M A S PERIOD3AAAERT, %A bl & ALK fil )R ADC.
FER: ZAL ] DA AT S 150.
JEIE 3 L Bl K ADCHR &
[24] CUTRGF3 B IH B I L R BICMP3, %A 4k B A Sk fil & ADC..
FER: AR DA RS 1350,
[23:20] Reserved TRE.
B2 FEOR AR ADCHR &
[19] ZPTRGF2 EIE M TR B0 45, Z Ak B A R Ak &K ADC.
HER: ZAL ] DA 1550.
JEIE2 7T Bl R ADCHRE
[18] CDTRGF2 EIE 200 R ERICMP2, %Ak B A ki & ADC.
FER: AR DA S 1350,
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i Ejip

BIE 250 Rl R ADC AR

[17] CPTRGF2 LB IE2 ) T 4UE 5 PERIODARSE I, % A0k 4 E ALK A A ADC.
FERG AL AT AR S 1350,

BIE2[ - B R ADChR &

[16] CUTRGF2 EIE 2 S ) b LU BICMP2I, %At B Ak & ADC..
R AL A S 150.

[15:12] Reserved TREA.

BIE1 FEOXI R ADCIR &

[11] ZPTRGF1 EE LTGRO0 8, AR B A KAl ADC.

R ZALAT DR S 1350.

BIELRH T B AR ADCHR &

[10] CDTRGF1 MIEIE LR B RICMPL, ALK B AR & ADC.
FER: AL AT DAB IR 5 1350,

BB 1L R AR ADC FRE

[9 CPTRGF1 LIEE L THEUE 5 PERIODLARSEN , 12405 B B A7 K fil )k ADC.
R ZALAT AR5 1350.

BiE1M LB AR ADCH &

(8l CUTRGF1 M IE LT RUE A _E P BICMPLIN, 40K i E Ak A& ADC..
VERR: AL T DAB IR 5 1750,

[7:4] Reserved {RE.
BIEO0 fEO X il ADCHR %
[3] ZPTRGFO B EOM TR T BI04, AR B A7 KAk ADC.

R %A AR S 13O,
HWIEOM T EhE R ADCHR &

[2] CDTRGFO MIEIEORI T AR T A BICMPO, ALK B Ak il & ADC.
VERR: AL T AR 5 1750,
BIEOH L AR ADC Frs

[1] CPTRGFO L3l TEOR TH4UH 5 PERIODOARSE I, 1% (0K 4% B ALK Al X ADC.

HER: ZAL ] DA 150.
JEEOM L B KADCHR &
[0] CUTRGFO IO THBUE ) L LB BICMPORY , ALK 4k B A ki & ADC..
VR A0 DL S 1750
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PWM fill BIRZ 2 28 (PWM_ADCTSTSI1)

FHEH % H bk RIW |#fiid BhAE
PUMADCTS pwmo_asoxra  [RW  |Pwivitifkids 47 461 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
il 14 13 12 11 10 9 8
Reserved ZPTRGF5 CDTRGF5 CPTRGF5 CUTRGF5
7 6 5 4 3 2 1 0
Reserved ZPTRGF4 CDTRGF4 CPTRGF4 CUTRGF4
fir Eii3a
[31:12] Reserved TREd.
IS5 FEOR AR ADCHR &
[11] ZPTRGF5 MBI ST B0 05, 1Z ALK B A R Ak &K ADC.

TR %A LA B 13O,
HWIESA T LB R ADCHR &

[10] CDTRGF5 MIBES I T B RICMPS, 40K 4 B ALk il & ADC.
VERR: AL T AR IR 5 1750,
BIESH LR AR ADC frds

[9] CPTRGF5 MEIES TH4UE 5 PERIODSARSF I, AR 4 B A7 K Al KADC.

FER ZAL ] LU RS 1350.
JEIES M L B K ADCHR &
[8] CUTRGF5 B ST BUE I L R BICMPSIY, %A 4k B A ke fil & ADC..
VR A0 DL S 1750

[7:4] Reserved TRE.
BiE4 FEOR AR ADCHR &
[3] ZPTRGF4 MIRE AN TR0 8, ALK B Ak X ADC.

TR %A AR B 13O,
HEEART BALRADCIRE

[2] CDTRGF4 L IE AR TS T EEICMPA, %Al B A7 ke fih 2 ADC.
VER 1A AR RS 1350.
BiE4A LR AR ADC FrE

[1] CPTRGF4 iEIEAR) T 4UE 5 PERIODAMI AT, ALK B ALK A A ADC.

HER AT AR E 13O,
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i (i3]

SEiE 4 L B R ADChR &
[0] CUTRGF4 AR B ) R BICMPAI, %A B A kil ADC..
FER: 24T DA 5 1350,
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MINIS8DE

A B RS (PWM _PHCHG)

HRR frts itk RIW [#iR SAiE
PWM_PHCHG |PWMO_BA+0x78 |RIW  [PWM FEf7& 5 %7 74 0x0000_3F00
31 30 29 28 27 26 25 24
ACMPOTEN | TMROTEN AOPOSSEL AOFFEN30 | AOFFEN20 | AOFFEN10 | AOFFENOO
23 22 21 20 19 18 17 16
ACMPITEN | TMRITEN A1POSSEL AOFFEN31 | AOFFEN21 | AOFFEN11 | AOFFENO1
15 14 13 12 11 10 9 8
AUTOCLR1 | AUTOCLRO MSKEN5 MSKEN4 MSKEN3 MSKEN2 MSKEN1 MSKENO
7 6 5 4 3 2 1 0
MSKDAT7 MSKDAT6 MSKDAT5 MSKDAT4 MSKDAT3 MSKDAT?2 MSKDAT1 MSKDATO
LA iR
ACMPO fili & PWMAF BE AL
0 = ACMPOfidiA PWMZE I
[31] ACMPOTEN
1 = ACMPOfii & PWM(HEE.
BRI AUTOCLROM B A7, 24 ACMPO filt i PWMISHZALHE H 57 .
TIMERO fii 5% PWM f# & {7
LiZA B L, HTIMEROES I, PHCHG _NXTZ{EEHI NG T H FIPWM_PHCHG
[30] TMROTEN )
0 = TIMEROf &K PWMZA 1I-.
1 = TIMERO fif )k PWM{# fiE.
ACMPO TEMHI N IRIR AL
00 = #%#P1.5 {ENACMPOF IEAR I .
[29:28] AOPOSSEL 01 = HFFP1.0/E NACMPOHI IEHZHI ..
10 = #EFEPL.21E NACMPOR I I .
11 = #EFEPL.31ENACMPOR IEH SN
ACMPO fili 838 3% H — /A A fE gL
WMREBZL, ACMPO fill & iZIBE K 588 PWM JEIE3 fy — NI, 2k
B2 5 U T R
AOFFEN
(271 OFFEN0 0 = PWMO_CH3 4114 ti— 1 AL L T
1 = PWMO_CH3 {3 4t — 4 & B B~
Note: iZIfig & H T PWMO_CHO~ PWMO_CH3.
ACMPO fl 8838 24T H — A A E R AL
MR B %A, ACMPO fil & 1238 K 5RiE PWM B2 #d 20— AN R AR, %5
P 3 2 5 b 3 T 1A R
[26] AOFFEN20

0 = PWMO_CH2 Z& -4t — AN A MK s
1 = PWMO_CH21# g% i — /N K BT
Note: ZIHEE ] F PWMO_CHO~ PWMO_CH3.
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i Ejip

ACMPO fili & I8 1400 H — /N BAGE R AL

NP E LA, ACMPO fill R IZIBIEK FREPWM SEIE L frth /b — IR ESE, %5
P 32 2P 8 SR 5 T AR

0 = PWMO_CH1 %% 1F4y H— A & HA R (R B~
1 = PWMO_CH ¥ 4 H — /N R B~
Note: iZIfig{&EH T PWMO_CHO~ PWMO_CH3.

ACMPO fil & EE OfarH — /N E HAfE R AL

INREEIZAL, ACMPO fil R iZIBIE:K R PWM EIE O 250 — NIRRT, 2%
P = B T2t 3k T 1 A 8

0 = PWMO_CHO %% 1F-4y H — A~ B 3 F% .
1 = PWMO_CHOf g& %t — AN FE BB % FL P
Note: iZMfig & H F PWMO_CHO~ PWMO_CH3.

[25] AOFFEN10

[24] AOFFENOO

ACMP1 il R PWME BB AL

0 = ACMP1filtZ PWMZE |-,

1 = ACMP1fifiz PWM(FAE.

VR WHRAUTOCLRIBEE Az, 24 ACMPL filtk PWMIRHZALH; E 2 %

[23] ACMPLTEN

TIMERL filiR PWM {8 fr
MZA B L, MTIMERLES I, PHCHG_NXTZ {7280 N 758 B 5 #|PWM_PHCHG
0 = TIMERLfilt K PWMZE 11
1 = TIMERLfil & PWM{£ &E.

[22] TMRITEN

ACMP1 IEARFINIRE AL

00 = #%&#FP3.1/F NACMPL1HI IEFZIRA..
[21:20] A1POSSEL 01 = iE&#EP3.2{E AACMP LI IEARAI .
10 = i%$%P3.31E NACMPLE IEAREIN.
11 = iEFEP3.4/E NACMPLE IEAEIN.

ACMP Ly 81 35 HH— N R B g fr

MR EIZAL, ACMPL R ZIEE A 3 PWM BiE3 iyl — NG, 24
BT 5k T 3K 5 T 1 8L

0 = PWMO_CH3 Z& i1y tH — AN A BAME H P

1 = PWMO_CH3f# g4 i — /™A HA R B

Note: iZIfig{&EH T PWMO_CHO~ PWMO_CHS3.

ACMP Lfi I8 TE 24— AN R S B AL

WU B %A,  ACMP Ll R %3838 4 58 A PWM 818 2% — AN E I RR 7, it
B T2k s U T R

0 = PWMO_CH2 Z 1E4 t— N A B9 41K FL 1

1 = PWMO_CH2/ g% th — AN B % HL T

Note: ZIhHE(E T PWMO_CHO~ PWMO_CHS3.

[19] AOFFEN31

[18] AOFFEN21
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i Ejip

ACMP 1l & 3838 L4 tH — AN B ge AL

INHEEIZAL, ACMPLALR ZBERK IRIEPWM JBIE L — A IR, 2t E
BT APk Dy 3k 5 T R H

0 = PWMO_CH1 %% 1F4y H— A & HA R (R B~
1 = PWMO_CH ¥ 4 H — /N R B~
Note: iZIfig{&EH T PWMO_CHO~ PWMO_CH3.

ACMP Lt 2 18 8 Oy i — N R I e o

IR EIZAT, ACMP LR 1B 4 338 PWM JBIEO iyl — AN ARG, 120
T T 53 ik T i 8

0 = PWMO_CHO %% 1F-4y H — A~ B 3 F% .
1 = PWMO_CHOf g& %t — AN FE BB % FL P
Note: iZMfig & H F PWMO_CHO~ PWMO_CH3.

[17] AOFFEN11

[16] AOFFENO1

B4 E 3% ACMPLTEN £if
[15] AUTOCLR1 0 = 4 ACMPLfil ik PWMIN K B 23 Bk ACMPLTEN.
1 = ¥4 ACMP1fh & PWMIS 1A E 3% K ACMPL1TEN

T84 5 3hiE ACMPOTENML
[14] AUTOCLRO 0 = 24 ACMPOfil & PWMAHE K 5 i BRACMPOTEN.
1 = 4 ACMPOf & PWMH (A [ 317 B:ACMPOTEN

PWMn %t BE i E gL
MSKENnR 0 = ¥t PWM_PHCHG #1725 FMSKDATN I & [ #~F
1 = iy n i JF iR Y

[13:8]
n=0,1..5

PWMO_CH7 (GPIO P0.0) Rl

2 MASKEND7 24 1, i#il 7i¢%i i H°7 MSKDAT 7R HL T,
0 = PWMO_CH7 %t low.

1 = PWMO_CH74i i high.

7] MSKDAT7

PWMO_CH6 (GPIO P0.1) R i

Y MASKEND6A 1, il 6 1% i f P IMSKDAT6 ik B 1.
0 = PWMO_CHS %t low.

1 = PWMO_CH6i H high.

6] MSKDAT6

PWMO_CHn il

[5:0] 24 MSKENN 2y 0, J8I&n )%t H°F- 2y MSKDATNT %€ 1 LT
MSKDATn

n=0,1..5 0 = PWMO_CHn#irHilow .

1 = PWMO_CHnfjj H high.
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LB E R (PWM _PHCHGNXT)

X IR Hhhk RIW [#iR SAiE
M PRCHS oMo _Baroxre R [PwM T —Hifirfs s 7 0x0000_3F00
31 30 29 28 27 26 25 24
ACMPOTEN | TMROTEN AOPOSSEL AOFFEN30 | AOFFEN20 | AOFFEN10 | AOFFENOO
23 22 21 20 19 18 17 16
ACMP1TEN | TMRITEN A1POSSEL AOFFEN31 | AOFFEN21 | AOFFEN1l1 | AOFFENO1
15 14 13 12 11 10 9 8
AUTOCLR1 | AUTOCLRO MSKEN5 MSKEN4 MSKEN3 MSKEN2 MSKEN1 MSKENO
7 6 5 4 3 2 1 0
MSKDAT7 MSKDAT6 MSKDAT5 MSKDAT4 MSKDAT3 MSKDAT?2 MSKDAT1 MSKDATO
172 Eii 3oy
ACMPO fili R PWM1E BEAL
0 = ACMPOfih &k PWMZE 1.
[31] ACMPOTEN )
1 = ACMPO fif )k PWM{ fig.
FER: W RAUTOCLRO N, MACMPOfil K PWM, ZA0E Hshiis % .
TMRO fili ZPWM{EREAL
LA E L, M TIMEROYE i, PHCHG_NXTZ5{7E8 N 254 B 3 2IPWM_PHCHG
[30] TMROTEN )
0 = TMROfilt &K PWMZE 1.
1 = TMROfil kR PWMf 5
ACMPO TEARSAJREFRAL
00 = i%&#% P1.5ACMPO IEHHIA.
[29:28] AOPOSSEL 01 = EFP 1.0 ACMPOIF) IEFK .
10 = i%&FEP1.2fHACMPORI IE AR .
11 = i%&FP1.3MMACMPORI IEKERA.
ACMPO fl & JE 8 5arH — /N E HAE R AL
IR EZA, ACMPO il R B 88 PWM 3B IE3 iy — AN AR, 20
B 2R 3 Ty T R
[27] AOFFEN30 0 = PWMO_CH3 £ 1l 461t — A W1 {6 . 7
1 = PWMO_CHS3 i g%t — A& I % FE .
Note: ZIhHE(E T PWMO_CHO~ PWMO_CHS3.
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i Ejip

ACMPO fili & I8 2% H — /N B BAE R AL

WP EIZAL, ACMPO filt R iZIBIEKE 1A PWM 8 24— AN AR S, %k 3
BT APk Dy 3k 5 T R H

0 = PWMO_CH2 %% 1F4 H— A& HA R (R F P
1 = PWMO_CH2 i g4 th— A B % FEF.
Note: iZIfig{&EH T PWMO_CHO~ PWMO_CH3.

ACMPO fil & JE I8 Liart — /N E HAE e AL

IRBEIZAL, ACMPO fil R iZIBIEK TR PWM S8 Ui 1 — AN IR S, ek
T T 53 ik T i 8

0 = PWMO_CH1Z% i1-% i — AN & HIR K FL T
1 = PWMO_CHZ1 i g%t — A& HA M {% FE T~
Note: iZMfig & H F PWMO_CHO~ PWMO_CH3.

[26] AOFFEN20

[25] AOFFEN10

ACMPO fil 3838 Ofar S — /A A E B AL

WA EZAL, ACMPO fil & iZI0 I8 K 50 iE PWM 38 0% H — AN B WA s, 25
BT 5k 3k 5 T 1 R

0 = PWMO_CHOZE 114 H — AN J& BT B P

1 = PWMO_CHOf# fe 4t — /N R B~

Note: iZIIHE{iE F T PWMO_CHO~ PWMO_CH3.

ACMP1 il R PWM1E B iz

0 = ACMP1fii% PWMZE |-

1 = ACMP1fili% PWMfHEAE.

ER: WHFEAUTOCLRIFE N, 24 ACMPL filtk PWMI %A 4 H 2hiE %

[24] AOFFENOO

[23] ACMP1TEN

TMRLfl & PWM fEfafr

LA E L, HTMRLES N, PHCHG_NXTZ/E509 N 20K B 8 FIPWM_PHCHG
0 = TIMER1fil R PWMZE 11

1 = TIMER1fil K PWM{# fiE.

ACMP1 IEARAAIRIEFEAL

00 = #&FP3.1/E NACMPLI IEAZAAIN.
[21:20] A1POSSEL 01 = EFP3.2{E NACMPLI IEHLIN.
10 = & #EP3.31ENACMPLIF IEAAIA.
11 = & FEP3.41ENACMPLIF IEMAIA.

ACMP1 il 58838 3%arHs — A HAE R AL

WA E %A, ACMPL filt /% iZiM 1 4 98 PWM 838 3% — N B RO IR R, ik
B T2k s U T R

0 = PWMO_CH3%& 1H%i H — A A FE -

1 = PWMO_CH3/ g th — AN B % H P

Note: ZIhHE(E T PWMO_CHO~ PWMO_CHS3.

[22] TMRITEN

[19] AOFFEN31
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i Ejip

ACMP Lyl & 8 24 H — AN A B i R AL

RSB, ACMP Ll A i%83E 4 8 PWM SEIE 24 ) — A A WRR T, %5 3
B 5 3k T 3K 5 T 1 R

0 = PWMO_CH2 %% 1F4 H— A& HA R (R F P

1 = PWMO_CH21# f 4 H — /N R B~

Note: iZIfig{&EH T PWMO_CHO~ PWMO_CH3.

ACMP il &8 18 15r H — AN R B B r

IR B ZAL, ACMP LUK %W 4 FRiE PWM B3 14 ) — A A IR, i
B0k 3 5 T 1 R

0 = PWMO_CHZ1 Z& k-4t — AN R A B4 FL P

1 = PWMO_CHL{# fighr th — N B B

Note: ZIIfE{E T PWMO_CHO~ PWMO_CH3.

(18] AOFFEN21

[17] AOFFEN11

ACMP L & 38 1 O HH — AN i3 g Ar

WA EZAL, ACMPLfh R Z3EiE A A PWM JEIE0 4 — AN E IR, ST
BT 5k 3k 5 T 1 R

0 = PWMO_CHO Z& 14t — AN A H

1 = PWMO_CHOf# fe 4t — /N R B~

Note: iZIIHE{iE F T PWMO_CHO~ PWMO_CH3.

[16] AOFFENO1

T84 H 3hiE ACMP1TENAL
[15] AUTOCLR1 0 = MACMPLfif & PWME 444 H ZhiE BRACMPLTEN.
1 = HACMPLfil K PWME i fFA F 25 BRACMPLTEN

B B 3hiEACMPOTENAL
[14] AUTOCLRO 0 = 24 ACMPOfi: & PW M PE42 5 2135 R ACMPOTEN.
1 = BACMPOfili s PWMHTRE 4R E 2155 RACMPOTEN

PWMn % i B i Re Az
MSKENnN 0 = i th PWM_PHCHG %5 7 2% ' MSKDATNn 5 7 1] Hi °F-
1 = G B EN K R TE

[13:8]
n=0,1..5

PWMO_CH7 (GPIO PO0.0) Rl

HMASKEND7 1, 3@ 7H)% i F-T- AMSKDAT7 I ik H1 T
0 = PWMO_CH7 %t low.

1 = PWMO_CH7%i i high.

7] MSKDAT7

PWMO0_CH6 (GPIO P0.1) Rl

HMASKENDG6 1, il 611 i B~ F IMSKDAT6 T 5 B~
0 = PWMO_CH6 %t low.

1 = PWMO_CHS6% i high

6] MSKDAT6

PWMO_CHn Bt th

[5:0] MSKDAT HMSKENNZy 0, BN i H -7 JIMSKDAT T BEE I HLT-.
n

n=0,1..5 0 = PWMO_CHn#i Hilow .

1 = PWMO_CHnfj H high.
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MINIS8DE

MM BESR R FER(PWM_PHCHGMSK)

FRS Pt ik RIW |H#iid ShifE
PWM_PHCHCMS (byio_sa+oxeo [Riw  Pwm ffir et i 74 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved POSCTL
7 6 5 4 3 2 1 0
MASKEND7 | MASKEND6 Reserved
LA iR
[31:10] Reserved TREd.
ACMP LI IEARAT N 32
0 = ACMP#ii \ HHCMP1CR¥z il
[9] POSCTL[1] N
1 = ACMP (i A HPWM_PHCHG %1% 23 [fICMP1SELL k45,
HER: A A CMPLCRIY N ZTE LR A 3 1A f ik
ACMPO HIEARI AT
0 = ACMPI¥y%i \ FHCMPOCR# .
[8] POSCTLI[O] N
1= ACMP N\ HPWM_PHCHG %717 % ) CMPOSE LAz ke % 1.
FER: A7 ASCMPOCRIT) Y 2575 L a s ) 2 15 A il id
PWMO_CH7 (GPIO PO.0)%y H S ik e iz
7 MASKEND7 0 = it GPIO PO.OKIRAE(S 5.
1=t %178 PWM_PHCHG 77 MSKDAT7 ¥ 5 [ HL .
PWMO_ CH6 (GPIO PO.1)§rH FF i fbfr
[6] MASKENDS6 0 = %itHGPIO PO.1MM A5 5.
1 = K FIEAPWM_PHCHGH6MSKDAT6E 5 1) H1 T
[5:0] Reserved TRE.
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T B i A (PWM IFA)

ERER R bk R/W |#iiR RArfE
PWM_IFA PWMO_BA+0x84 |R/W |PWM Ji i W7 4% | 7577 4% 0x0000_00F0
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 g 2 1 0
IFCNT Reserved IFAEN
i R
[31:8] Reserved TREA.
Gl Y e
[7:4] IFCNT X IFAENHE L, HZIFnksE B LR IFCNTI#EMI, and 24 IFCNTEEME0, PWMn 1l =
45, IFCNTHME R F 3.
[3:1] Reserved TRE.
Hh by R An R AL
[0] IFAEN 0 = hir B gk ik
1 = il R se.
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FEHEEPWM 0o S ] B 7785 (PWM PCACTL)

FHEH frEs bt RIW iR BhfE
PWM_PCACTL |PWMO_BA+0x88 |R/W |PW M Fh 0o X 575 12 1) 27 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved PCAEN
LA iR
[31:1] Reserved TREA.
PWMAE A 0% F A8 e Az
[0] PCAEN 0 = PWMAHHE A LR 545
1 = PWMASAEF Lo T .
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AH 748 TEUFE RN 55 25 -8 (PWM MSKALIGN)

FRS s Hhhk RIW iR BhfE
FWMMSKALIG |ovmo_sa+oxec R [Pwm fifirfisetos et 7 o 47 8 0x0000_3F00
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved ALIGN5 ALIGN4 ALIGN3 ALIGN2 ALIGN1 ALIGNO
15 14 13 12 11 10 9 8
Reserved MSKENS5 MSKEN4 MSKEN3 MSKEN2 MSKEN1 MSKENO
7 6 5 4 3 2 1 0
Reserved MSKDAT5 MSKDAT4 MSKDAT3 MSKDAT2 MSKDAT1 MSKDATO
LA iR
[31:22] Reserved fRE.
PWMO_CHni H B x5 e fir
[21:16] ALIGNn 0 = LBt hfefiife )G, PWMO_CHNSHK 4k 37 B 5 i
1 = 4% X 55 FPWMA JHPWMO_CHn i Hk Bt i .
[15:14] Reserved TR,
13:5] PWM %ir Hy B £ e r
6 1 MSKENnN 0 = #i i PWM_PHCHG #7243 62n MSKDATNH5 i€ [ H1°F-.
n=0,1..
1 = i R AR IRE n .
[7:6] Reserved RE.
PWMO_CHn Biliihr
[5:0] 24 MSKENN 40, @3 nffy%i t B MSKDATn %
MSKDATN
n=0,1..5 0 = PWMO_CHn it low .
1= PWMO_CHn %t high HF-.

R PWM_PHCHG FIPWM_MSKALIGN 75 {7 2% FIMSKENN F1 MSKDATn A7 #8 v LA il 41 [ i1
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6.8 FIlI1fEnta (WDT)
6.8.1 MR

BOHE TTHER 880 H #02, HARGBTH—DRARER, B ERERGERNA . KRHEE T BT &
G NZI T IRIIHIZENE R . BeAt, BT 152 I 3830 SCHF R G A3 IR/ st A A Qs i T R

6.8.2 i
18421 H 0] Bt B0 & T g i 2%, ] FH SR A2 FH P vas L Bsf 1) ) B 2 R

B VR R ~ 2% MWDT_CLKI B I %, W EWDT_CLK = 10 kHz, 84 jif Hi i 1] [ F 1
1.6 ms ~ 26.214s

B RSEEALRER (L / WDT_CLK) * 63

B CCRFRNERERIWDTE AR A, 4541026 - 130 ~ 18 8 3 MWDT_CLKJH

B i E Config07F /745 FICWDTEN[2:0]f7, v DM b BB AL 5644 N & T 1 s il 4T 7 .

W CCRRR T A R R T A, G B 0 2 42 YL TRCERLXT

6.8.3 1EH
B I E I A ] 6.8-1

| RSTCNT(WDT_CTL[0]) |
Reset WDT Watchdo
g
Counter 18-bit WDT Counter (WDT_CTLI3) j Interrupt
INTEN
0 . 4 ceee| 15 16 | 17
Lol oefos o] ] _ (wor GTie)
[ Moo0)

1 Time- Reset
[ [] 091 < Out

Delay Watchdog
Lo | Pored Period Reset
5 select Select
WDT_ CLK ? (WDT_CTL[1]) RSTF
WDTEN ‘ TOUTSEL (WDT_CTLL2)
(WDT_CTL[7]) (WDT_CTL[10:8]) Wakeup CPU from
Power - down mode
WKEN
(WDT_CTL[4]) WKF
(WDT_CTL[5])
BL B EA CPUT #4:63 MWDT_CLKI 4
2 B AL ERS AT DL 93/18/130/1026 A-WDT_CLKIH £

K 6.8-1 & 1412 i SR b

S

6.8.4 BTEhiEs|
B e i 23 g4z il an i 6.8-2
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WDTSEL (CLK_CLKSEL1[1:0])
WDTCKEN (CLK_APBCLKI0])
10 kHz (LIRC)

"
1 L» WDT_CLK
HCLK/2048 |

32.768 kHz (LXT
768 kHz (LXT) |y

6.8-2 & | ) 5E Hf B Hef b 47 i)
6.85 HARE

F 10 52 I 2% 1 i 4l ;WD TCKEN (CLK_APBCLK[O)AZf#iRE, B 40 -HWDTSEL (CLK_CLKSEL1[1:0])
PLIEHE

Y CWDTEN[2:0]47 %A B B %1115 (CWDTEN[2] %% Config0[31], CWDTEN[1:0] *} . Config0[4:3]), fE
SR EBEEAE, REKEGVERE MR E, IFBUE 10k,

6.8.6 IhREHIR

1€ B 2 (WDT) LS — N 1847 A vT 15 B i HH B [8) 1] B A ) bl 1) b 38 . 36.8-15 8 TWDT i Hi B[]
[ fEE e, & 6.8-3 B 1 WDT i H s i) [a] B& A1 & A7 & BAR .

6.8.6.1 WDT &M is i o br

XTWDTEN (WDT_CTL[7]) &7 r] LAMEREWDTZhaE, SR /EWDT s oG Eib4. @i B TOUTSEL
(WDT_CTL[10:8]), 1] LAGEHE8ANANIFI v B 1) (6] B . 4WDT 444 11 2ITOUTSEL (WDT_CTL[10:8])ix%
SEMERS, WDTH =43 i, SR EWDT i o Wiks EIF (WDT_CTL[3]) Bl 4 B A1

6.8.6.2 WDT Ef7ZER EIARE AL R G:

Ik & IF (WDT_CTLRB)WE BN G, 27— AN & I A W & A Trero, F P BNAET et AV
ZERFTFSEZ AT, ATRSTCNT (WDT_CTL[O])E 1, KRG80 FIWDT M) b it H A iE, LAy 1k /= AEWDTHY [ i
HEAAS S . NIERRWDTIHEES, /e T & BERSTDSEL (WDT_ALTCTL [1:0]), SRIEFAIE ()5 AL ZE )
JA¥A e WTrerp BFMAITHH LG, WDTH) o2 fE AT B B bR, WDTHEH 2K X RSTF (WDT_CTL[2]) &
1, WERSTEN (WDT_CTLADALE #fEfE, & A SLEIFEANELDING . 1§55 K6. 8-3F 1 I 2e i [A) 3
H T B R S R IR s T e B P A 25 /0 6 3ANWDTHS b o 30, 4R U 85 VA7 i b bk
(0x0000_0000) FHEFHUEHATIEF - & F BHWDTE i AL, RSTF (WDT_CTL[2)) ¥ 2R EF AL H
Pl LB A BERSTF (WDT_CTL[2]) 5 & KA R G 75 A2 RIWDT 52 I i H 1 7 AR (R A
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S| 7 VAR
—SUEEL R e HY 1] o A A pRATANpE: ]
TTIS TRSTD
000 2** Twor (3/18/130/1026) * Twor
001 2°* Tuor (3/18/130/1026) * Twor
010 2% * Tuor (3/18/130/1026) * Twor
011 20 Tyor (3/18/130/1026) * Twor
100 22 * Twor (3/18/130/1026) * Twor
101 2M* Tyor (3/18/130/1026) * Twor
110 2% * Tyor (3/18/130/1026) * Twor
111 2% * Tyor (3/18/130/1026) * Twor
F 6.8-1 F )58 I 5 i I Vik [ B J&] Sk 48
RSTF=1
IF=1 (if RSTEN = 1)
T 4 4
wor_cu [T
I |
EF e Tns N Trso )
RSTF
WDT reset Trsr —
(low reset) DA »

e Twor : Watchdog Clock Time Period
e Tns : Watchdog Time-out Interval Period ( (2* ~ 2%%) * Twor )

e Tgrstp : Watchdog Reset Delay Period
- Selectable 3/18/130/1026 * Typr delay period controlled
by RSTDSEL(WDT_ALTCTL [1:0])

e Tgrst :Watchdog Reset Period ( 63 * Twpr )

6.8-3 F& |10 5 i % s Fsf dii HH 1) o A0 42467 ) st e
6.8.6.3 Al Il

R T BB PR3 N 9 3 10k B /MR I8, 1T HWKEN (WDT_CTL[ADAL# i gE, 4& 1)
s AR, R4 RE M Power-down iR R, [FI, WKF (WDT_CTL[B)ArES#EsiEL. A
A PLUE T T HWKF (WDT_CTL[S)brEHIE R G2 & 2 05 140 5 i s A g et
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6.8.7 HAEBR

R: ik, W: HE, RIW: A[iE5

HIHR A% ik RW [#i ShE

WDT HeHiuht:

WDT_BA = 0x4000_4000

WDT_CTL  |WDT_BA+0x00  [RW |& 1M dedisth & 77 e 0x0000_0700
WDT_ALTCTL|WDT_BA+0x04  |RW | 14078 i 280k 4 bl 27 A2 8 0x0000_0000
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6.8.8 HEBHR
B e SEH S FaE (WDT CTL)
e Rz ik RIW iR HifE
WDT_CTL  |WDT_BA+0x00 [RMW | | 1458 I B2 | 25 47 52 0x0000_0700
31 30 29 28 27 26 25 24
ICEDEBUG R
23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8
=] TOUTSEL
7 6 5 4 3 2 1 0
WDTEN INTEN WKF WKEN IF RSTF RSTEN RSTCNT
A b
ICE {## &I I Sde s AL (B RY)
31] (CEDEBUG 0 = ICE B WE [T, MICEFICPUB T ILR, B T E s 1.
1 = ICE Wil A G T i+ 4. NECPUHICEE LIS 81T, FHIIM4ksit-5.
B AR L. $F%SYS REGLCTLA 4% .
[30:11] e TREd
F 1100 2 i A H B ) P B e (B ARDY)
PLUR =AM Tk 85 1100 52 i) 3 H R 3
000 = 24 *Twor.
001 = 26 * TWDT-
010 = 28 * Tyor.
[10:8] TOUTSEL 011 = 210 * 1.
100 = 212 * Tyor.
101 = 214 * TWDT-
110 = 216 * Ty
111 = 218 * 1y
H: ZNESRI . Z%SYS_REGLCTLA fE8%
B e (51459)
0 = Al 2251, (ZIRIES B AR T I BAR 1IME.)
[7] WDTEN 1 =& E i 2 fH RE.
Y ZARBHEY . 2%SYS_REGLCTLAER
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i Ejip

F 1M i 38 58 B 3k Y R TR R AL (S RY)

InGSEAAE e B T E R SR E S, RICPU
[6] INTEN 0 = & [ 1 iy ¥as Hh P T 4 1 b

1 =& 1005 i ¥ o A D A

E: ZAR SRS L. Z%SYS_REGLCTLE A4

F 1A i 28 e AR &

AL RN [0 5 I 25 o T B R RS

0 = &I 1M E i 3 50H O F Mg

1 = A MIdlesPower-down #5x BH 7 10 52 B da HY A g g
W1 MRS RY L. $%SYS REGLCTLZ 178

2 NS LEE.

F T 0 43 i i e BE T R m AL (B 4R9)

IR IR B, 2 N B A AR EIF (WDT_CTL[3) & 1 H ik {fi A AZINTEN
(WDT_CTL[6)) B AHRERT, F 1008 Wit W5 54 S filok FeEmeiEMCU

0 = Mg fid R FAFA5E, RV 100 5 I 28 5 BN it P o AR

1 = MR fid R SRR, ISR T S A Y P AR, A EEMCU

L ZNREHRY L. B%SYS_REGLCTLHFf74%

TE2: MCUBEHCH 100 5 I 25 5 BN VAt r 5 5 W i 1) 2% A 76 10400 S BT 8 Tt 6 2309 P
1O a2 & A A H N A LX T

F 1 5 28 e i AR

| Ve I 2R RO (A B3 I IR BRI, Ak E L

[3] IF 0 = BA KA T 1€ i HY o

1= F5% [ 1058 s e ok 24

R S5 LEE

BN BENIFE

AL KA IR RS BRI 14 I 448 58 B R AR S A

[2] RSTF 0 = A KR 1€ I H 2 A7

1= KA T &5 v 2 AL

R B LEE.

EI e BEAERAL (B RY)

AR I I i AT R R AL G S T T A8 Ik B e et e, B e
FIWDTEALRE R I (8] 48T 58, WAL IEBA S EERE F, Bz i, SkE
[1] RSTEN F 1V e s A A

0 = & "1 & I ¥t 52 A D RE A

1 =& e R A hBe i gE

H: EARESRY . Z5SYS_REGLCTLZ {£#%

BRI (BRP)

0 = AFgm.

[0] RSTCNT 1 =18KF [ VI EM s BUE B LG %,

L ZALR SR L. 2% SYS_REGLCTLZH f£4%
FE2 ZARE HEEE

5] WKF

[4] WKEN
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&1 e nt S el 788 (WDT ALTCTL)

HH i Hihk RIW  |3#5id ShifE
WDT_ALTCTL|WDT_BA+0x04  |RW | B 1008 I S ik B il 2 12 48 0x0000_0000
31 30 29 28 27 26 25 24
R
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
534
7 6 5 4 3 2 1 0
RE RSTDSEL
LA Eiipo
[31:2] E3:] fRER
EITHENSBEAENEFE (BHEF)
METIER SR AR S, F PR DIEE T TS AR R B, @id e
RSTCNT (WDT_CTL[O]) KA E I i 4aiE S, UUBEE T IR &0, XA FR
BV ], AR LU % B RS TDSEL K 38 24 1 | 100 5 AL I i i)
TS
[1:0] RSTDSEL 00 = & | 140 i 88 52 A SIS ) [A] /2 1026 * WDT_CLK.
01 = & 1M 5 ik 23 52 7 FE R e 1] 22130 * WDT_CLK.
10 = B 10 5E 28 =2 A7 LE A i 8] /218 * WDT_CLK.
11 = F 14058 I 28 52 A7 LE i B 8] /23 * WDT_CLK.
Bl RSP L. Z%SYS_REGLCTLA 1
2. WRE TN A E N AR A, KA AR R E
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6.9 HOFIIfIERE (WWDT)

6.9.1 ik
7 B T DR 2 B WD) -7 — /M 2 B LU I AT RS, DA Ik R AR T B 4 3
AR F RS

6.9.2 Ak

® 607 NiHHUE(CNTDAT) Aief L & I {E(CMPDAT) , {45 % 1 & #A 5 in R v&
® AN (PSCSEL)EF & A T IM T 4UE, Bt Eiss iR is 1 1AL

6.9.3 #EH
B R T E I 4% (AR B Tt 5] 6.9-1.

PSCSEL
(WWDT_CTL[11:8]) Ox3F
CNTDAT =0 WWDT
Write
RLDCNT = — Write RLDCNT Reset
0x00005AA5 e
4
4>WWDT—CLK 11-bit —m  6-bit down counter f WWD'TRF
i
P I
rescale CNTDAT > CMPDAT (WWDT_STATUSI1])
comparator
6-bit compare value CNTDAT = CMPDAT
(CMPDAT) WWDT
WWDTIF Interrupt
- WWDT_STATUS|O
6-bit down ( = (o)
synchronizer ~ —¥® counter value INTEN
(CNTDAT) (WWDT_CTL[1])

K 6.9-1 & L& 100 i 23 A
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6.9.4 BB
WA T ER & iz & K 6.9-2.

— WWDTSEL (CLK_CLKSEL2[17:16])

WDTCKEN (CLK_APBCLK[0])

4
10kHz (LIRC) || 5 :WWDT_CLK
HCLK/2048 i

———=""5 10

6.9-2 T I [ 1400 5 I 4 I B s ) 1

6.9.5 HEAKRE

W& 1) 58 I 38 0 403 4 5@ T WDTCKEN (CLK_APBCLKI[O])H A g, I 4 i 38 i WWDTSEL[1:0]
(CLK_CLKSEL2[17:16])3k k% .

6.9.6 IhREFHIR

& G 18 I 28 (WWDT) & —A 647 FiT4eas, il gasay — N g B sd, A F o SqE Xt vz
ANIF G 1100 i 3 H T [R) o O57 T T T 140 5 B 2% R B B0 vT DU RS0 81222048 (HCLK/2048) 734l 1)
R, ] DUZ N B LOKAR IR CHR % I 8P IR (LIRC), & T I IR B Bl s — /N Al I B (0 1047 Tl Ae, %1
AlJEITPSCSEL (WWDT_CTL[11:8]) K s B ik £, KR 4{Ew ~#% 6.9-1.

PSCSEL BB S R 4 Mﬁﬁ'{{*’fﬂ?ﬁn
0000 1 1*64* Twwor 6.4 ms
0001 2 2 * 64 * Twwor 12.8 ms
0010 4 4* 64 * Twwor 25.6 ms
0011 8 8 * 64 * Twwor 51.2ms
0100 16 16 * 64 * Twwor 102.4 ms
0101 32 32 * 64 * Twwor 204.8 ms
0110 64 64 * 64 * Twwort 409.6 ms
0111 128 128 * 64 * Twwor 819.2 ms
1000 192 192 * 64 * Twwor 1.2288 s
1001 256 256 * 64 * Twwor 1.6384 s
1010 384 384 * 64 * Twwor 2.4576 s
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1011 512 512 * 64 * Twwor 3.2768 s
1100 768 768 * 64 * Twwor 49152 s
1101 1024 1024 * 64 * Twwor 6.5536 s
1110 1536 1536 * 64 * Twwor 9.8304 s
1111 2048 2048 * 64 * Twwor 13.1072s

*® 6.9-1 & LA € I 45 1l o A i 3

6.9.6.1 T A IMER SR

HWWDTEN (WWDT_CTL[ON) i Al e, & HF T 1410 N i 5ds4 2 OX3F IR Rt £ 210. 4 7Bk
FEFPPEAEH PR e A B G & G T I 4%, & VR T 10 I 8845 35 A2 28 WWDT_CTLYE S Fr B
PG AT S —k . 4WWDTEN (WWDT_CTL[ODFZ A A RE LA S, A AN Re AR IR & [ 14 58 I 25
(WWDTEN), IS B S8 7l 47 R J(PSCSEL), W AREMS B a1 LAl (CMPDAT), BRIEH E 7.

6.9.6.2 & OFE 140 E I 2% L UL H b

T HE T E N 28 m) T i Eod fe v, % HE T E I 28 1HEUE (CNTDAT) & T LU EHE (CMPDAT) Y,
WWDTIF (WWDT_STATUS[O]) & # &1, I HWWDTIFA DL EEE . WRINTEN (WWDT_CTL[1])fL
AL RE, AWWDTIFA AT BN, o A G T 10 LR UL D

6.9.6.3 HHOEFEIENSREMARY

HWWDTIF (WWDT_STATUSI[O)) 4 5, 7 LZiiE i xXfWWDT_RLDCNT 77 £7 #% 5 0x00005AA5 47 #
AT TV TR TR OB B BT AR (B OX3F, XA AT DARI (& V& 1140 5 I 28 B 4k 22 7] R 430, A
M= OF I ENSEMRGE TEMAREA . WRCNTDAT (WWDT_CNTI[5:0]) ) 4 /i KT
CMPDAT (WWDT_CTL[21:16]) I8, B A P A FWWDT_RLDCNT % 17 2% 5 0x00005AA5, & & [ 1 %E
I s LA RGE Szl A, JESRBOS A EAL.

Write RLDCNT
CNTDAT > CMPDAT - O0x5AA5 will
6-bit down counter = ” reset system
value CNTDAT >
from Ox3F to 0x00
Comparator CNTDAT =0 > .System.reset
immediately
6-bit compare value Write RLDCNT
CMPDAT > CNTDAT<=CMPDAT || Ox5AAS will
reload CNTDAT
to Ox3F

6.9-3 & & | 1M e Inf s S AL A E B A
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6.9.6.4 & 1M 5E I 45 ) B 1B E R

24 X WWDT_RLDCNT % 474+ 5 0x00005AA5 K 3 7 1 7 | 1M i 4 ds IO (E BIOXBF I %, KM 223
ANES V& 1140 5 B 25 B ok [ 20 #3823 S PR AT B . Xk SR A P i B PSCSEL
(WWDT_CTL[11:8]) & 0000, B4 i 3i{E k& N1, CMPDAT(WWDT_CTL[21:16])HIE 40K
T2; B, “{WWDTIF (WWDT_STATUS[ODFRE A G, SWWDT_RLDCNT &7 4 KB & A1)
SE I AR A NOXSFERIE TS 3, Ko — BB E DB T 1 e 235 R RGN

PSCSEL BisrSE B KICMPDAT L BHE
0000 1 0x3 ~ OX3F
0001 2 0x2 ~ OX3F
o HE 0x0 ~ OX3F

* 6.9-2 CMPDAT % & [R i
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6.9.7 FHERE

R: R, w: 5, RIW: Al

HH D2 hE RW |#5 ShifE
WWDT Eihiht:

WWDT_BA = 0x4000_4100

XIVTWDT—RLDC WWDT_BA+0x00 |W | & [ 10 5 i 2% B8 3 $ s 25 17 o 0x0000_0000
WWDT_CTL |WWDT_BA+0x04 [RW |57 0155 |14 52 I B8 428 thi) 25 47 5% 0X003F_0800
OMVDT_STAT lwwDT_BA+0x08 [RIW | 175 1140058 i S8 0K A 2 47 28 0x0000_0000
WWDT_CNT |WWDT_BA+0x0C |R W 10 I 8T AU A P A7 o 0x0000_003F
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6.9.8 FFARMR
HOE TN BESIH SRS FE (WWDT RLDCNT)
R R Hhk RIW  |fik HArfE
WWDTRLDC Wt _Basox00 W |& 175 17740 5 e 58 L L 4 38 2 1708 0x0000_0000
31 30 29 28 27 26 25 24
RLDCNT
23 22 21 20 19 18 17 16
RLDCNT
15 14 13 12 1 10 9 8
RLDCNT
7 6 5 4 3 2 1 0
RLDCNT
fir ik
FOB e BERT BB FER
X %5 £74% 5 O0X00005AA5 H-2 F AT A [ 1 I 3 1HE 3% 1 {E $10X3F .
[31:0] RLDCNT FE: P UREZE 4 A T I s 10 E ZE0RICMPDAT (WWDT_CTL[21:16]) 2 [A] 4"
I LASWWDT_RLDCNTHA A7 SR A HE TS . R & DB TR e
ﬁf%mwmwﬁ%wwanpmﬂ%ﬁﬁ,ﬁu%ﬂﬁiﬁ%ﬁﬁ%%%jwﬁ
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B OV 10 52 i 3842 ] B A7 48 (WWDT CTL)

IR Rk RW [k SALE
WWDT_CTL |WWDT_BA+0x04 [RW | B 0155 |10 52 I 28428 i) 25 47 5% 0X003F_0800
FER LT ARESH LSRN GRS —K
31 30 29 28 27 26 25 24
ICEDEBUG R
23 22 21 20 19 18 17 16
e CMPDAT
15 14 13 12 1 10 9 8
ReE PSCSEL
7 6 5 4 3 2 1 0
R INTEN WWDTEN
fir #id
ICE JARER T & D& 1 Sk
0 = ICE BB T M s DA T 12 35 1H L MCPURKICE® )5, & D& T 1A
[31] ICEDEBUG IV BES T BUE S SRR

1 = ICE AR RS V& T I E R 28040 3 DR Ve B8 ) i
SRR S, NECPUEGHICER (2.

[30:22] R {RE

FORTAENRE O EME

B I A7 2k R sk R

[21:16] CMPDAT VR ME A T N E TSR EEORICMPDATZ EI, P A F LS 3 f7 48
WWDT_RLDCNTREZ & (A& | 140 & b 23S A G 2RAE Ml & D& 1 1 i
P HER K T CMPDATI ' 2 EWWDT_RLDCNT A £8%, & L& 11402 i %
HAE Sl A,

[15:12] R {RE

B OE T4 2 B 28 T B8 TR 2 5B B R fr

0000 = Tl 454 1; ek e it 2 1% 64 * WWDT_CLK.
0001 = FA-452; R i H B 2 2 * 64 * WWDT_CLK.
0010 = T4 4; 5k i HE 24 * 64 * WWDT_CLK.
0011 = T4 #iA8; i A€ I ik th A JU1 28 * 64 * WWDT_CLK.
0100 = T4 16; e K€ i ik B2 16 * 64 * WWDT_CLK.
[11:8] PSCSEL 0101 = T4 4 32; K€ i it i B2 32 * 64 * WWDT_CLK.
0110 = A4 N64; i ks i v R 3264 * 64 * WWDT_CLK.
0111 = T4 ¥ 128; & K€ I it )5 112128 * 64 * WWDT_CLK.
1000 = TR HHN192; 5 K5 i H R 32192 * 64 * WWDT_CLK.
1001 = T4 59256, 5% K s i H R 32256 * 64 * WWDT_CLK.
1010 = T4 9384,; 5 K5 i i Hi 312 384 * 64 * WWDT_CLK.
1011 = A5 512; Bk e it i R 312512 * 64 * WWDT_CLK.
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I

1100 = T4 40K 768; f K i i 172768 * 64 * WWDT_CLK.

1101 = F4H 4 1024; Fe keI i i 3£ 1024 * 64 * WWDT_CLK.
1110 = Fi4M i 91536; fie k5 I i H JE 39 /2 1536 * 64 * WWDT_CLK.
1111 = T4 2048; fie K SEIN i Hi 5 3 2048 * 64 * WWDT_CLK.

[7:2] ¥ TR e

& OF 1A 3 o W R
RAZ AL RE, B A T E N 45 2l AR IL RS P B 5 5 2R, il snCPU

1] INTEN ‘
0 = & & 10 % I 48 71 B PO At UG I o 7 25 1
1 = % FE T 158 B 25T s LR UL e e i s
HOE T e S ERe AL

0] WWDTEN W B ZALRATREE 1B 10 8 I 28T 228 H 4

0 =& HE e 81T Has 1k
1= & OATEN S80I
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HOFBI IR ERSRREFEE (WWDT _STATUS)

e % Hu bk RIW  |H#Eid S AiAE
OAWVDTSTAT \WwDT_BA+0x08 |RW | & 15 1 140052 i SR 25 77 77 58 0x0000_0000
31 30 29 28 27 26 25 24
R
23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8
R
7 6 5 4 3 2 1 0
RE WWDTRF WWDTIF
172 iR
[31:2] e R
HOE e r 8 H 2 nE
AR R RGO OB UG T e i 8 B AL
[1] WWDTRF 0 = & & 158 N 285 F KA E AL
1=HOFEREERET ZM
E ZRELEE
& OE s i 88 R L A A ik
ALFRZN 2T DA T 10 i 23T BER 1 {E 5 CMPDAT (WWDT_CTL[21:16]) O {E AH T
BERF,  F & 110 B 38 A L DT T P IR A 2
[0] WWDTIF e e b B L St e .
0 = & V& 145 i 38 71 208 1) {1 5 CMPDAT B AS UL e
1 = % R T 158 B 250 208 1 E 5 CMPDAT F{R T Bid
SRS IEE
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OB 2R S B S £ 8 (WWDT _CNT)

HH i Hihk RIW  (#d ShifE
WWDT_CNT |WWDT_BA+0x0C |R & 1 E I 8 B A7 2% 0x0000_003F
31 30 29 28 27 26 25 24
R
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
534
7 6 5 4 3 2 1 0
e CNTDAT
LA Eiipo
[31:6] ey TR R
(5:0] CNTDAT 2] Déf]ﬁ%ﬁ%ﬁﬁ‘%{ﬁ B
CNTDATH B FRFEEIHT, DA R6ALIn) T 408 1 1E
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6.10 £ O3 (UART)
6.10.1 AER

NuMicro® Mini58 & 41| # ik 24 i ] 5 45 5 474 1 (UART) . UARTOSZHFZ 4541, UARTOFIUART 142 | 22
) 2 AT R A A0 W ) B AT B B IR AT B R, R AR R FE CP UK 47 Bl s 3% Bl &8 47 B0 ik H 25
UARTO#Z | 8518 S FFIrDA SIRIJAE, CHFRS-4851 e . UARTOZHFE6F IS, TMUARTL H SCRE5F
KA, UARTOSC 164N I R IEFIFO, TMUARTIAY SZ R 1 A5 15 IR R 3% A

6.10.2 ik

o AT, Sinming
® T/ Ki%16/16FETTFIFO (fUidE&UARTO)

LS/ R IEAN TR 2 A7 X (& & UARTL)

YRR [ SRR ThRE(CTS, RTS), RTSHShifi 2l & o7 7] # (1L & UARTO)
PRI ZRAT fib e S5 7T B (I & UARTO)

08 S R R A T R

SCHE CTSHE I A M T R (ILUARTO SCRFIL T RE
SCHFBALF M E A7 € IR Vit AL Ty e

A @R 13 B UART _TOUT([15:8] %7 47 #% M AR N SR % B AL 1L AN S ] (A —stop 78] F—4
startfy 2 [a])  F i a] i) fE

¥ Frbreak error, frame error, parity errorFlIU A 22 ¢ [X Tt H R I 45 T g
A R AT 3 R
B HARAKE R EON5~81
I i 2 DA 7/ e N -1 5 N e s o) A T D s A VA e o s ol
I 3 R E R VA K VA ST VAE #4102
®  HFIrDA SIR JhfgHi A ({UiE & UARTO)
B CRRIEEAEUN3/16-07 % D he
® T HFRS-485T)fe i (1Ui& & UARTO)
B 7FFRS-485 9-f7
B SCRFRTSHE AR 42 IR S-485 £ Hi 7 1)

6.10.3 HEHE
Ef 1O B i) FIHE B 4 1] 6.10-1 F1 & 6.10-3F 17, H LR Bhd il FIAE Bl 4] 6.10-2 A1 & 6.10-4F7R .
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UART_S (CLKSEL1[25:24]) ‘

‘ UART_EN(APBCLKJ16]) ‘

> \  UARTO_CLK

» 10 >
PLLFOUT —% L/(UART_N + 1) }—-—» /
. o

01
4 ~24 MHz UART_N(CLKDIV[11:8])

HXT
00

22.1184 MHz
HIRC

Legend:
HXT = High-Speed External clock signal
HIRC = High-Speed Internal clock signal

K] 6.10-1 UARTO 51 25 It gfrd5: 1)

UART_S (CLKSEL1[25:24]) ‘

‘ UART_EN(APBCLK[17]) ‘
22.1184 MHz
HIRC

> \  UART1_CLK

» 10 >
PLLFOUT —% 1/(UART_N + 1) }—-—» /
. o

01
4 ~24 MHz UART_N(CLKDIV[11:8])

HXT
—FF > 00

Legend:
HXT = High-Speed External clock signal
HIRC = High-Speed Internal clock signal

6.10-2 UART 4 il 2% i b 425 o1
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I

APB_BUS >
' % L
/V UART Interrupt
A 4 Status& Control Status& Control V
- FIFO & Line > Interrupt
RX_FIFO -t Control and Status ~ [ — TX_FIFO Control
-t Register » & status
Baud Out Baud Out
I
Y |
RX Shift Register MODEM TX Shift Register
Control and Status
Register L
UARTO_nCTS & - E QUARTO nRTE
A j
- Baud Rate I
IrDA Decode Generator IrDA Encode
A UART_CLK f
UARTO_RXD EQ " 5@ UARTO TXQ

6.10-3 UARTO #2451 93 HE &

APB_BUS

UART1_RXD
D4

UART_CLK f

-t} A/ y -
/v UART Interrupt
\ Status& Control Status& Control Y
P FIFO & Line ' Interrupt
RX_BUF -t Control and Status |« — TX_BUF Control
-t Register » & status
Baud Out Baud Out
I
Y [
RX Shift Register TX Shift Register
Control and Status
A Register L
L Baud Rate -
Generator

E ﬂUARTl TXq

Oct. 12, 2015
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B AR T
TX_FIFO/TX_BUF
UARTOR 85— 167 I9FIFOLE b /b CPUM 7% . UARTLAZIER R L0

RX_FIFO/RX_BUF

UARTOZ #8717 — 116 F A5 I FIFOZE i [X T Jali /b CPU T A1 . UART 1820028 KA 1N 75 28 47
(I _EAF 71 A 3 R

RIEBAL AR

A T A I AT O AT

BB AL 2R

Y T4 0 A AT B AT

T A A\ B A1 ER I b B ARAS B B R R . TESIE SRR A

IrDA%HEG.

ZEHONIDAGR IS 12ERIIE (S 5 UARTO)

IrDARRRS.

RSN I DARERSPZE R L (& A UARTO)

FIFO & &zt AURS T a8

2 Z A7 2 A A FIFOF% il 2F 7 25 ((UART_FIFO), FIFOIRASZFZ#5(UART _FIFOSTS), FIH Tk #411
eI T AF A (UART_LINE), o [R)3 42 il 27 A7 2% (UART _TOUT ) Fic B A [1] i H3 A I8 (1) 244

TR AI RS TS

— LGRS A K, AR IEFIFOZ il (THERIF), YR $dEiA 3] o Wi (RDAIF) T, ik &
Wr(parity error 5% framing error 2% break interrupt) (RLSIF), i T IBI(RXTOINT), ZE4745 % b
(BUFERRINT) FInCTSMfg H1 K ({iE A UARTO). H1 T A8 75 77 25 (UART_INTEN) F R A R sl 2% 1k 41 o7 o
Wi, WRIRAS AR (UART _INTSTS)HI LAIX 43 B % A2 (A 5 o i
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< APB BUS >
A
\
RX FIFO TXFIFO
A A A
Flow Control
UART_nCTS Eﬂ UART_nRTé
> X
A
UARTRX B - UART T
Serial to Parallel Serial to Parallel

K 6.10-5 H shitfs bk

6.10.4 HEARE
UARTH#EHI2$IhAEI, fESYS_PO_MFP/SYS _P1_MFPZ 17 %l B UARTO, 7ESYS_P1_MFP/
SYS_P2_MFP/ SYS_P4_MFP#% 17 Hh L B UARTL,
UART il 83 40 fEUART_EN (CLK_APBCLK[16])H f# .
UART¥E il #3805, fEUARTSEL (CLKSEL[25:24])fi7 K%k #% .
UART 2 il 23 1 8 7143 #58 : UARTDIV (CLK_CLKDIV[11:8])7 K % & .

6.10.5 IhREHIR

UARTO % %8 W FF = A b, IEUART, I'DARIRS-4858 5. )/ af L@ At UART_FUNSEL %7
A BB FETIRE . UARTL A SCHFUART Hl AR A1 S 2

6.10.5.1 UART fZHl#8iRr R R A28

UARTH il 28 B — /N AT m AR I Re R R A 8, JLad ik 43 A5028 Xot i N IR 05 20 B3 1T 75 80 WSO 250308 T 5 (1) R AT B
B, BRI E AR PR = UART_CLK /M * [BRD + 2], iX BMABRDE B4 270 il 2% 27 17 25
(UART_BAUD) 7€ L. [l 6.10-651 i 1 A 5 AF T BFIUART BURF 215020 2URT ER R R 2 U B
T AN 1 SO 25 A7 2 0] LS B RAR Z R R . IrDATDREREN, IR R AR 28 IR U i 18 =
0(fLi&EAUARTO).

iR BAUDM1| BAUDMO B3 X BRD M [ERERAR

%50 0 0 0 B A 16 |UART_CLK/[16 * (A+2)]

Bl 1 1 0 B A B+1 |UART_CLK/[(B+1)* (A+2)], B % >= 8
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i 2 1 1 Tk A 1 |UART_CLK/ (A+2), A 7% >=8

6.10-6 = H 2R R R A FE

UART 4P T4k = 22.1184 MHz
PR #ER 0 R 1 R 2
921600 AN FE A=0, B=11 A=22
B A=1, B=15 _
460800 A=1 A=2, B=11 A=46
B A=4, B=15 B
230400 A=4 A6, B=11 A=94
_ A=10, B=15 _
115200 A=10 A=14 B=11 A=190
_ A=22, B=15 _
57600 A=22 A=30. B=11 A=382
A=62, B=8
38400 A=34 A=46, B=11 A=574
A=34, B=15
A=126, B=8
19200 A=70 A=94, B=11 A=1150
A=70, B=15
A=254, B=8
9600 A=142 A=190, B=11 A=2302
A=142, B=15
A=510, B=8
4800 A=286 A=382, B=11 A=4606
A=286, B=15
6.10-7 =l 2R PR R S RN B R
UART 4ME#E = 22.1184 MHz
PR R0 R 1 R 2
921600 AN 0x2B00_0000 0x3000_0016
0x2F00_0001
460800 0x0000_0001 - 0x3000_002E
0x2B00_0002
O0X2F00_0004
230400 0x0000_0004 - 0x3000_005E
0x2B00_0006
0X2F00_000A
115200 0x0000_000A - 0x3000_00BE
0x2B00_000E
0x2F00_0016
57600 0x0000_0016 0x3000_017E
0x2B00_001E
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0x2800_003E
38400 0x0000_0022 0x2B00_002E 0x3000_023E
0x2F00_0022

0x2800_007E
19200 0x0000_0046 0x2B00_005E 0x3000_047E
0x2F00_0046

0x2800_00FE
9600 0x0000_008E 0x2B00_00BE 0x3000_08FE
0x2F00_008E

0x2800_01FE
4800 0x0000_011E 0x2B00_017E 0x3000_11FE
0x2F00_O011E

Kl 6.10-8 Ffil ds e R W A7 S I B R

6.10.5.2 UART & 7#/#FIFO £ # AL A

UARTOM B —MEFT I KIEFIFO (TX_FIFO) M —M6F 4 [l FIFO (RX_FIFO), {5, i F ix i
RFIFOT] LAk /> 3 CPUR HH T k. CPUFEAT AR % #8 ] LA BIUARTORIRAS . R B AHTUARTOME
BRI 60, DRSO R T RE R A 3R IR S (AHBAR I AT 1%, Wishin, FTHENR) .
FIFOIEHI MRS ML F AT A HI DI ReRE s, BHEUART, IrDA, FIRS-485#% K,

UARTIWN B — 35 A B A — A7 IR AF . CPUFEAR I 3 ] AL B UARTLRPIRZS . IR
7R EAEUART LB RAE RN, DUARIRGE R A AT REAE B IMHRIRES GBI AR, ik
w, ITHIER) -

6.10.5.3 UART Hi 5 Mifif oh g

HABHUARTOSZ FFCTSMLBE T AE . 24300 i fEPower-down 0 NI, A CT S L (1) H P28 4k ] DA o6
o ZIHREAE TR ShRERIER R AR 2. F P 4 A REWKCTSIEN(Me 2 CP U Hh 1B Th R 42 il £67.) Sk 4T 1 fi 1
ft. MHRWKCTSIEN (UART_INTEN[O)A # i fit ELCTSHLBEG, O A LA st i 5 b gl e B2 . 4 5
CTSWKIF (UART_INTSTS[16])# B 7, Ko CHAMTCTSE fil &k el . — ELAAF 3 o W iR 55 72
F, CTSWKIF (UART_INTSTS[16])L4iiEE . UARTLE A Ml ThAE .

6.10.5.4 UART#% il #5 H Wi FR A

UARTOFE Il 25 SCRF6 R AL (1 bk, UART LI 25 SCRESFIRAL . BAR PR 3 T

FUSC I B K P B J5 ) P 1T (RDAINT)

RIEFIFOZ 1T (THREINT)

LinefRA& F b (AR IR R, WikhR, THHB (RLSINT)

MODEM/Ma R 75 7 I (MODEMINT) ({{UARTO £§)

PR 1 X I i HH A T (RXTOINT)

e X Hiix T T (BUFERRINT)
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Kl 6.10-9f T T ERI AR « 4 rhifrEaE HA bR i g A il o FE P UE s A S

bR
eh iR b WidE ef Wi A5 REAL H AR & TE AR S
BB oh b RDAINT RDAIEN RDAIF i UART_DAT
KRR A A 8325 P Il |THREINT THREIEN THREIF ‘5 UART_DAT

:3:;?”: =BIF SFEFS | oy 5y BiF/FEF/ PEF
PlLineRAEHT  [RLSINT RLSIEN )

RLSIF = ADDRDETF 5 ‘1’ 3| ADDRDETF
Modem ARZSH T (IX —

_ =

UARTO ) MODEMINT MODEMIEN MODEMIF = CTSDETF 5 1’ B CTSDETF
RX 5 B ¥ai HH RXTOINT RXTOIEN RXTOIF i UART_DAT

BUFERRIF = H 15|
2% P X R A T BUFERRINT BUFERRIEN

(TXOVIF B, RXOVIF) TXOVIF | RXOVIF

6.10.5.5 UART Ihfefizt

UARTO/UART 145 i 88326t T UARTIHAE (2 B UART _FUNSEL [1:0] 400”4 4% il 2% % & NUARTI)
BEl) o UART JRER B Eid ¥ /21 Mbps.

K 6.10-9 UART %28 H W s Ay &

UART N XU T 7Pl 1. UARTOU K #8 &8 & — N 167 1T IFIFOZE M X (N UARTOSZ #f). FH /] LA
W B LGB AT i 2 7K S0 5 I s HE RS I I TR) (IV UARTOSZ #F) o s Em i) CEIM b — 45 1457 ) R — i
HLIEAL) FIR a] (8] fE AT DLY (UART_TOUT [15:8])47 % & (UARTO/ UARTOSZ 7). UARTOSZRRIE{ H 5)
WMIEINEE(CTS, RTS), HRTSH il & PRl 8, A0 T H AT IE WS ET B ((LUARTOSZ KF)

UART £z Th g

UART ¥z il #8581 13 B UART_LINEZF A7 % SO AT 8 O At . T LUE I WP UART _LINE 75 47 8% 15 B 2035
AL AME 1A K B DL A AR I, R 6.10-1081 H 7 UART 3 o7 A% 11057 B 1 10 B DA X UART 7548

BRI % B
NSB WLS
(UART_LINE[2]) (UART_LINE[1:0]) B K B () FRALATRE (fir)
0 00 5 1
0 01 6 1
0 10 7 1
0 1 8 1
1 00 5 15
1 o1 6 2
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1 10 7 2

1 11 8 2

K 6.10-10 UART 24 il 2 Hs A Fn s 147 i K v B

TRBEE SPE EPE PBE e
7 (UART_LINE[5])|(UART_LINE[4])|(UART_LINE[3])
Tore 5 X X 0 TCEARAL B A5 i
SR 0 0 1 FPREIGA (R ST i R IR TR T T LA, SR

RESALAER, LIRS BO AT A

R 0 1 1 R AL (T ST R AT B T T R AR, 15 R4
- REALER, LIRS BONEEA.

= ):,“ \L}é\ = =) 1
BRI AR Y

s E 1 0 1 REIAA LN IR S S GBI | 2 BRR ki
H 2 L

PR SRR L IR0

i} &4 DA

sl 0 ! ! 1 REHRROP LA SRS > (HBIEO | 2HBRR AR

HREHO

K 6.10-11 UART Zef iR i A7 i) B

UART Hzhiiizhag (INUARTOSZFF)

UARTOSC ¥ H B Thfe, ZIAEHBIMHSE SACTS (2 KIX) MRTS (i5 K K 1%)RIEHUART 5404
W& (WModem) 8] [E (L. M E MBS, HAZSIUARTX AN E % K B A MNRTSE 55
A RVFEREIR, S MRX FIFORI X 1 2 & 1A 55 TRTSTRGLV (UART_FIFO [19:16])f7
FIME)E, RTSIESSHEUH. MUARTOR IR AME & %45 CTSE 5 A U555, UARTOF4h K IiEEHE,
TN UARTOAR S K ik Hds

THE 6.10-12/#7% TUARTO CTSHBIMIEINRERAL . /7 A2 56 % B ATOCTSEN (UART_INTEN [13])
KAFRECTSHENMIEIRE. CTSACTLV (UART_MODEM [8))4i7 7] LA B CTSHE I N N A Zok%& . CTS
BT EATAT B P AR S BCTSDETF (UART_MODEMSTS [O)f7# B 1, SRETXEIREMTX FIFOH 3h %k
H
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CTSSTS LEV_CTS =0
, P
e HooRusrs
pin inp LEV CTS=1
(default) ! !
MODEM_INT interrupt "\ MODEM_INT interrupt Y\
CTSDETF
i ‘ Clear by softwave ! Clear by softwave
I I
TX pin output Idle | Sttfi‘t” po|pi|p2| D3| DalDs|D6|D7| P Stt)?tp Idle
— —
-
I I

K] 6.10-12 CTS HshiiisfHife

WIF K 6.10-13f177, UARTO RTS H #hifit 2 :=RATORTSEN(UART_INTEN[12]))=1)+, nRTSH#{E 51
fith 2 7K F- FHUARTO FIFO#% il 28 1 75 /7 88 RTS_RTI_LEV(UART _FIFO[19:16]) {7 K % il o

W ERTSACTLV(UART_MODEMI[9)A. 7] LAnRTSIE S HIRTS & I 1) % 2 S ml BAE K)o B P AT LAz
RTSSTS(UART_MODEMI[13])f7 >k &3 B S2RT S H o & FZ2 HIRAS .

RTS pin output status of UARTO function mode (RTS auto-flow control enabled)
RX_POINTER . RISIIRLLEV RX_POINTER _ RTS_TRLLEV
(UART_FIFOSTS[13:18]) ~ (UART_FIFO[19:16]) ~ (UART_FIFOSTS[13:18]) ~ (UART_FIFO[19:16])
nRTS Signal Active
(internal signal)
D
I ( I
RTSSTS LEV_RTS=0 —
(UART_MODEMSTS[13]), ‘
RTS pin output LEV RTS =1
(default) ! § ‘
RX pin input starf : > Start] ) }
(from external) | |bit Byte (1) bit | BYte (+n) |
— —
External RTS inactive
delay delay

& 6.10-13 RTS HshiifE{E s

W RE 6.10-14f17~, fEBAAEZ T (ATORTSEN(UART_INTEN[12])=0), RTSiii{% H#H
RTS(UART_MODEM[1])fiz 4 .

% B RTSACTLV(UART_MODEMI[9)) £z 7] LL4% il RT S Hi IR A, RTS(UART_MODEM[]) AT 2 il i H /2
A [ 2 S ). P A LA RTSSTS(UART _MODEM[13]) 67 K 35 BLRT S B sz H F TR A o

Oct. 12, 2015 Page 300 of 424 Rev.1.01



NUVOTON MINI58DE
=

Set UART_MODEM][1] = 0 by softwave Set UART_MODEM][1] = 1 by softwave /—\‘
RTS control bit Active R i
(UART_MODEM][1]) ™ |
RTS_ST LEV_RTS =0 | L
(UART_MODEMI[13));
RTS pin output LEV_RTS =1 ’7_

K] 6.10-14 RTS #4214

6.10.5.6 IrDA ThRERL (L UARTOSCF)

UARTO# il # th 2 i Serial IrDA (SIR, HATZL4N) Thae(H - 41 EIrDA_ENFI (UART_FUNSEL[1:0])
10 KALBEIDALIBE . SIRMIVEE X T —MNEE B LN AT R, s — MG A, s EE
1, — ML HRKIHEZ115.2kbps. IrDA SIREHVE & — /MDA SIRPM dm/ i #% . IrDA SIRPHME Y-
ML TAERER . L AREEEUCR BE . IrDA SIRVIFEZIUE T K% 58 8k i 18] _E 45 /b 10ms it
V) PRI, 2% AR e T i R e

IrDA T, ZFf7E2$BAUDML (UART_BAUD [29])f 5 i 2%

%= Clock / (16 * BRD), X HBRD ZUART_ BAUDZ 1728 11 5E SIS %40 4 2%

PLT B 6.10-15487~ T IrDAE Hil i HAE P -

APB Bus
- A A o
\ Y
UART
IRCR ™% Controller RX
IrDA Function
‘fEnabIe
SOUT IR_SOUT E{'—» IrDA Transmitter
_ IrDA
. SR
IrDA Receiver E< »R_SIN

] 6.10-15 IrDA 7 | #4 He HE K]

IrDA SIR KiE%wig

IrDA SIR %1% 4ufi% ik #1% ] Non-Return-to Zero (NRZ)4wfd, #EHE7H M UARTO%iH! . IrDA SIR 32
2 40T 9% S ) i H4fD (Return-to-Zero, Inverted (RZ1)), Fl—ANLAMERKAREZHE 0, B %m0k
Mo B AR H K B g AL AR RO AR

FEIEW BT, ALK R IR 9852 9 3/16 ks J 3 o
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IrDA SIR WG

IrDA SIR $2 Ui fifhis 28 %3 i N & I i) (Return-to-Zero, Inverted (RZI)) # AT AR BT AR, IE4 HINRZ SR 4747
M E UARTORZWSHAR M N o . £ RDIRZS B, s A\ smi@ % & . (L, RXINV (UART_IRCR6])
A NN SN DR

RS AR AN I AR, R — NG

IrDA SIR #/E
IrDA SIR 4atB/fEMS R4t UART BRI T EAT SIR Z A FIH# . ' DAZw IS/ E i &
6.10-16:

START BIT STOP BIT

| v

1 0 0 1 0 1 1 1 0 0 1

SOuUT
(from UART TX)
IrDA

TX Timing
IR_SOUT
(encoder output)

3/16 bit width

3/16 bit width
_»4; 4_

IR_SIN

decorder input
IrDA ( put) = -
RX Timing
SIN 1 >0 1 >0 ™0 1 >0 1 >0 ™0 1

(to UART RX)

i r

Bit cycle width
START BIT STOP BIT

6.10-16 IrDA TX/RX i} 5 &

6.10.5.7 RS-485 IhEE i (X UARTOX HF)

UART il 4% 7 — Ml ik £ 1 D RE £ RS-485fig. (7 b4 HUART_FUNSEL [1:0]4 “11"kK{ffERS-
485ThfE) , 5 A MRTSIIEL 7] 44 A2 IGPIO(P0.3 ARTSOAIPO. 1 N RTSL)i# it sk # il . RS-4851
KA s R B RTSIEHIE SR IKEN 1. RS-4851: R, T FIRX A TX A 2 Hd it 5 UART AR A

RS-485#5 5, #xiil#s 7 AFC & il RS-485 7] F-hE ML, RS-485 E AL K% T iELL % B A (58
OfT) A LhRIRM IR . ST EORE I, SRR E N 0. AT LR B /728 UART_LINE K424 2
of (M4PBE, EPE f1 SPE&EIF, I K1k 0; HPBE Ml SPE BEfZ, EPEIEER, % 9NAiKIELD .

G R SR AR AR R RS-485 il £ niR(ER L (NMM), RS-485 [ ik #is (AAD) Al
RS-485 HzhJ7 izl (AUD), WiEITUART_ALTCTLZ A7 &8 1 Bk F I —Fh TAERR, @i E
DLY (UART_TOUT [15:8]) Zi /7 #% 1] AL B _E—AME LA S N — AN TR AL 2 8] 1 ZE IR I 1]
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RS-485 #if £ S EAEHER(NMM)

RS-485 il £ ;S R, B, BTk TEAS DU B Mok 75 2 R I BUE & S A7 3 RX FIFO.
TRBAT AR 2 ARSI B bk 2 /T AR S, AR 2 B B RXOFF (UART_FIFO [8]), #RJEfliRE

RS485 NMM (UART_ALTCTL [8]), U E:¥s < ZugEdE, HEERGIM ML 75 (bit 9 =1) Jf H bk 745
BHEALEEIRX FIFO. W1 S 8- AR R USCAEAG I 2 Mo bk 775 2 BT AT 500, IiFE 222 FHIRXOFF
(UART_FIFO [8]), #RJ51#AERS485 NMM (UART_ALTCTL [8]), e AT T %53

WA A B IE TS (bit 9 =1), /= AE—ANdiE| CPU, i nl LU % BERXOFF (UART_FIFO [8)),
YR SE 2 15 e Bl AR FH R AR e S . SR AT RIS, SO T B R 76 8] RX-FIFO. i
W ERXOFF (UART_FIFO [8)fr 2k FH4ds, 2 A H B 7 8dE, BRI E] N — Ak
o MM BN TS, R TERRRXOFF (UART_FIFO [8]) A7 Hibht 7 i 43 ¥ 774k 2] RX FIFO.

RS-485 Hafithik A TAEEE=(AAD)

RS-485 H bR A, BRI AR AR B bl 75 (bit 9=1) - Hithht 745 #5455 ADDRMV
(UART_ALTCTL[31:24)) WI{E FHIUCEC 2 ¥ 2008 B Bl o Mok 715 B A7 7E RX FIFO. s #2Ult
T HHE R BRSO T RX FIFO H 2| bt 715 %85 5 ADDRMV (UART_ALTCTL[31:24]) I AL -

RS-485 H3J7 HER (AUD)

RS-485 x| # 1) 7 — T Re £ RS-485 HahJ7 m4EHhRg. 2% ERS485_AUD(UART_ALTCTL[10])=
1RALRERSA85 My H 5 5 k. 8T Fb B O RTSIE M5 5k AERS-485 I Kk %% . RTSZL &% FIRS-
485 ik %s, WERTSZ M (2L (FRERS-485 ke, WHE RTS Nk (ZH0) , R EEHEN tri-
state IR, H BT % E HFEHUART_MODEMAHRTSACTLY £7448 RTS LK HF

PLF A 6.10-17 fE7n T AUDRR R, FRS-485 RTSHIUREN H . RTSHE JITETXEHE K IE M BOK 8% B 3 3K3)

W ERTSACTLV(UART_MODEMI[9))f7 AT LAz RT S A1) 4 s F~F o B P mT DAad i 13
RTSSTS(UART_MODEM[13]) {7 3K A& RTSHAI L SEBR i i H 22 45 W .

RTS pin output status of RS-485 function mode (RS-485 AUD mode enabled)

Start] Stop

TX pin output* bit DO|D1|D2|D3|D4|D5|D6|D7| P bit
RTSSTS RTSACTLV=O Driver Enable —
(UART_MODEM[13] < »
RTS pin output RTSACTLV =1
(default)

¥E: RS485_AUD(UART_ALTCTL[10]) = 1%, RT S 4y AN SZ A0 142 il o

6.10-17 RS-485 H#)J7 [ #:0 Nl RTS K5 HL~F

6.10-18/& /~ T Bt H 42 (RS485_AUD(UART_ALTCTL[10])=0) RS-485 RTSE I 4K 5)) HE°F
RTSIK5) - FiE it % B RTS(UART_MODEMI[]) A7 k4% il «

% B RTSACTLV(UART_MODEM[9)) i 7] LLIZ HIRTSA 4 e, 383 % B RTS(UART_MODEM[1]) 7] LA
Pl RS RIA . A LLERTSSTS(UART _MODEM[A3))7 K 4138 RT S AL SZRR ()32 45 F .
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Set UA_MCR[1] = 0 by softwave Set UA_MCR([1] =1 by soﬁ@‘
RTS control bit* Active
(UART_MODEM[1])
| |
| |
RTSACLV =0
RTSSTS 1 Driver Enable w
(UART_MODEM[13)), ) »
RTS pin output RTSACLV = 1
(default)

¥E: RS485_AUD(UART_ALTCTL[10]) = Of, RTSH#IA R Z & fF4545

6.10-18 RS-485 A4z FHIRTS IK ) H1~F
AR R -
1. #HEUART_FUNSEL (UART_FUNSEL [1:0]) & “117K#%&FUART NRS-485 Thfi
2.  WHERXOFF (UART_FIFO[8])fi ¥ & ff fe 844 H] RS-485 #2345
3.  #HRS-485 NMM (UART_ALTCTL[8]) 5iRS-485_AAD ##x{
4

WA EFERS-485_AAD (UART_ALTCTL[9)# X , ADDRMV(UART_ALTCTL[31:24]) X B % H
)btk N

5. %ERS-485_AUD (UART_ALTCTL[10])K e 2 54 H 37 [l 4% il

RX
X Differential Bus
nRTS Driver Enable
UART/RS- 485 Controller RS- 485 Transceiver
TX pin output Slt)?t” po| D1| D2| D3| D4a| D5| D6| D7| P Stt)?tp
RTSSTS :
Driver Enable
(UART_MODEM[13])

6.10-19 RS-485 %k 4
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6.10.6 FHER
R: Hik, W: 5, RIW: A5
HH g ik RIW  [#R BAE
UART E:hlit:
UARTO_BA = 0x4005_0000
UART1_BA = 0x4015_0000
UART_DAT N .

01 UARTxX_BA+0x00 RIW  |UART B/ KI5 B 2 7o g X
X =0,
UART_INTEN

0 1 UARTx_BA+0x04 RW  |UART Hlif{figEZFas 0x0000_0000
X =0,
UART_FIFO

0 1 UARTx_BA+0x08 R/W |UART FIFO {22517 58 0x0000_0101
X =0,
UART_LINE n

0 1 UARTx_BA+0x0C R/W |UART 435 2178 0x0000_0000
X =0,
UART_MODE
M UARTX_BA+0x10 RW |UART Modem #7255 17:52 0x0000_0200
x=0
UART_MODE
MSTS UARTX_BA+0x14 RW |UART Modem JRAZ (52 0x0000_0110
Xx=0
UART_FIFOST
S UARTx_BA+0x18 RMW |UART FIFO JR&ZHFR 0x1040_4000
x=0,1
UART_INTSTS .

0 1 UARTx_BA+0x1C R/W |UART Interrupt JRASZ e 0x0000_0002
X =0,
UART_TOUT RN

01 UARTx_BA+0x20 R/W |UART &l res 0x0000_0000
X =0,
UART_BAUD . s

0 1 UARTxX_BA+0x24 RIW  |UART JFRFR 51788 0xOF00_0000
X =0,
UART_IRDA .

0 - UARTx_BA+0x28 RW [UART IrDA Je| 277758 0x0000_0040
X =
UART_ALTCT
L UARTX_BA+0x2C RW |UART #EiR eIk SS RS 0x0000_0000
x=0
UART_FUNSE
L UARTxX_BA+0x30 RW |UART LAe 5178 0x0000_0000
x=0,1
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6.10.7 FEHRWR

BWERIRZ T X 518 (UART _DAT)

A ks bt RIW |H#iR ShrfE
UART_DAT o .
o1 UARTX_BA+0x00 RW  |UART It/ RI% R IRIX 2517 4 F5E S
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
534
15 14 13 12 11 10 9 8
B
7 6 5 4 3 2 1 0
DAT
fir Eji3a
[31:8] e N
BRI E N X AR
HEAE:
[7:0] DAT B AR EAE, SURESRAEIRIEFIFO. UARTHI #5142l it UART_TXD
' E PRAEAT HCLE FIFO B2 F A5 T I (400808 A 3% 1 2
BARAE:
PR AEAE, UART KRR ISR K B BRI g2 A7 8 A s .
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PR 172 (UART _INTEN)

B 722181 RIW [H#iiR HhE
UART_INTEN R
c=01 UARTxX_BA+0x04 R/W |UART ribrfd BE 27 1798 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
fREd
15 14 13 12 11 10 9 8
1 ATOCTSEN | ATORTSEN | TOCNTEN e WKCTSIEN 15
7 6 5 4 3 2 1 0
e BUFERRIEN | RXTOIEN | MODEMIEN RLSIEN THREIEN RDAIEN
LA iR
[31:14] ik N
CTSHBh¥E AL (VARTOA )
0 = CTSHahififa2E1E.
[13] ATOCTSEN 1= CTSHZhifi Mg
¥E: 4 CTS HahiREMatfE, UCTSHINGESHAN, UART K RIZEHHE B SMEE %
(UARTHA 2 RIEHUIE RIS 14 BRICTSHED
RTS BH3IMEMARAL(UARTOH Z)
0 = RTSH 3%k 1L
[12] ATORTSEN 1= RTSHZhifEMkE
E: M RTS AhRIEMREE, WHERX FIFOF FHHEESTRTSTRGLY (UART_FIFO
[19:16]), UARTZH3IZ5IERTSIE S
SEBT TR R AL
[11] TOCNTEN 0 = ER Vi T AR 2%
1 = At i T AR B
[10] fRER e
MEECPUTZhREF Wi REAL (UARTOFE )
0 = UARTM:[iE T s 2%
&l WKCTSIEN 1 = UARTWGEE Th Ak i it
VE: Y RGiEPower-down By, CTSH HIHL P (12548 1] LK 540 A Power-down b i
it
[8:6] g N
SRR R AL
[5] BUFERRIEN -
0= B iR s
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i Ejiip

1= BRiAF T Wit e
RX 5E I ¥ Hi o W g AL
[4] RXTOIEN 0 = RXTOINT H 5% 4]
1 = RXTOINT Hi¥i{fiBE

Modem JRZ A B fehr
[3] MODEMIEN 0 = MODEMINT iR i 5% i
1 = MODEMINT CIRZsH b g

B R A T W R AL
[2] RLSIEN 0 = RLSINT 2¢J4.
1 = RLSINT fiifig

FIRRAS R AR T B AE AL
[1] THREIEN 0 = THREINT 4]
1= THREINT ffif

BEEE R TR AL
[] RDAIEN 0 = RDAINT %]
1 = RDAINT f#f
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FIFO | % 748 (UART FIFO)

HH PR bt RW |H#iiR ShifE
UART_FIFO N
<01 UARTX_BA+0x08 R/W |UART FIFO %l %7 17 4% 0x0000_0101
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
e RTSTRGLV
15 14 13 12 11 10 9 8
R RXOFF
7 6 5 4 3 2 1 0
REITL ] TXRST RXRST R
£z £7:3%)
[31:20] RE N
RTS H3lREMAERE (VARTOR )
0000 = RTS fil &% B1E A1 byte.
0001 = RTS fiil &% 1t A4 bytes.
[19:16] RTSTRGLV 0010 = RTS filx #{f 48 bytes.
0011 = RTS fil )k 51 914 bytes.
He =#H.
¥ ZXBAHTRTS A
[15:9] RE PRE
BB L B AL (UARTOA )
TR (B 12 M
[8] RXOFF 0 =LA ff R
1 =He 34k 1k
v ZALHT RS-485 Wil £ s, FHEIERS-485_NMM (UART_ALTCTL [8])Z A % &
RX FIFO 1l (RDAINT) fili R (UARTOE L)
HFIFO Bl w1 % T RFITL/S, RDAIFK#E M (WHUART_INTENZ /745 FJRDAIEN
fdigE, KD o
0000 = RX FIFO filtk 1 Wi {4 1 byte.
[7:4] RFITL 0001 = RX FIFO fili % I i & 9 4 bytes
0010 = RX FIFO filtk H 7 {4 8 bytes.
0011 = RX FIFO fiil & # 7 R {& v 14 bytes.
He =1/
[3] R TR
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fir R

TX AR A

HTX_RSTEAL, Kik FIFO WHIFTA B TX WARRESHLK BEEER .
[2] TXRST 0 = ANFHA.

1=Z0M5 LEEA TX NERENATEE

VE: A EADFHEEIAN UART I EIEA 4 HEhES

RX 5K = AL

HRX_RSTH &AL, U FIFO WHIFTA B RXAFARSHLBIE R .
[1 RXRST 0 = ANFHA.

1=ZMS 1KEA RX AFRRESHLAEET.

W %A ESFE 34 UART 4 EIE A4 & B 3iE%.
[0] 73] PR
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LR H 8 (UART _LINE)

I PRt Hhk RIW  |H#EiR BhiE
UART_LINE
<=0 1 UARTX_BA+0x0C RIW  |UART &% %5 1745 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
fREd
15 14 13 12 11 10 9 8
R
7 6 5 4 3 2 1 0
1 BCB SPE EPE PBE NSB WLS
A £}
[31:7] RE N
Break #&filfL
(6] BCB LA E P 1, BATEER I (TX) K5k £ Spacing IR (logic 0). ZAAUEM T
TX, HEfZEARER.
Stick A ERRAE §EAL
0 = 2&f] Stick A BRI
(5] SPE 1= IPBE (UART_LINE[3]) AEPE (UART LINE[A)¥F A4 1, 7Rl &k ATk
IAH NP 0. W1HPBE (UART_LINE[3])/£1, EPE (UART_LINE[4])#& 0, MIZFEkEAr
RIEFRIGE N 1.
RIS fF R
” EPE 0 = B4 1NFFHE B AT R IE IR 5E
1 =324 1MAEEH FEEA 7P R IR AR IS
%A R fEPBE (UART_LINE[3]) & {7 i A %%
B fERE
[3] PBE 0 = LA AL
1= G—ANRIEFRPAGFEFTFWRIRAL, TG —ME IR I B T T ARS8 AR
“E AL AN
2] NSB 0 = HRIEFIERT, 74 1“ STOP bit”
1= HREHE, % 5-AL FRER, 774 1.5 “STOP bit” . 24ik#% 6-, 7- fl 8-hr 7k
FERE, 24 2 A“STOP bit?
PR B PRAL
00 = FK & 5-bit
[1:0] WLS ,
01 = FK /2 6-bit
10 = FK & 7-bit
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i R

|11 = FK A 8-hit
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MODEM 4| &£ 5% (UART _MODEM) (UARTOH %K)

e fmEs bk RIW [k BAE
UART_MODE
M UARTX_BA+0x10 RMW |UART Modem #2717 23 0x0000_0200
x=0
31 30 29 28 27 26 25 24
R
23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8
it RTSSTS e RTSACTLV ey
7 6 5 4 3 2 1 0
RE RTS RE
172 Eiipay
[31:14] fred ]
RTSERIRA(R )
AL FEXT R T RTSH IR 4 H BB RS
[13] RTSSTS
0 = RTSHE A - F @RS
1 = RTSE W N m B P B IR,
[12:10] e N
RTS EHIKA P
ZALE ST RT S 3 A 2087
(0] RTSACTLV 0 = RTS i i = Fi P &4
1 = RTS &R AR P A 20 (BIME)
1 UART ZhREM UGS K 6.10-13F1 ] 6.10-147F2: RS-485 et i s % K
6.10-17#11[5 6.10-18
[8:2] fRER ]
RTS (BRRE) 155l
AL HAEE N ERTSE MG S 2 G E R, AREMHHARTSACTLY A HIEL & K3 RRTSHE
ikl
| RTS 0=RTS 5 5HAL
1=RTS 55 X3
¥EL UART Mg, HRTSHBIREM RS, RTS(E S
¥E2: RS-4858i:0F, %4RS-485H 3 /7 M (AUD)#fERE /S, RTSIE 5456 LA
[0] fRER ]
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Modem JRAZFER(UART MODEMSTS) (UARTOHB %)

HH s Hhik RW [Hik HAE
UART_MODE
MSTS UARTX_BA+0x14 RMW |UART Modem R7 27 17 2% 0x0000_0110
x=0
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
534
15 14 13 12 11 10 9 8
3] CTSACTLV
7 6 5 4 3 2 1 0
=8 CTSSTS {78 CTSDETF
fir Eji3a
[31:9] - PNl
CTS EHA %A
ZALE ST CTSHINE MIFIA PR A
[8] CTSACTLV o N
0 = CTSHINE = B~ 2K
1 = CTSHINE B LA 2 (ERVORE)
[7:5] e N
CTS BHREF(RiR)
ALK T CTSH I H P B R A
[4] CTSSTS 0 = CTSHE I NRA MK T

1 = CTSH I NIRAS Jy ey HLSF

T MUARTIZ I 2840 Bl e il i R,  BLCTSIhRERERE, %014 H %K.

[3:1] g N

BMCTS FHB-FEERE (RiE)

WIRCTSHNE M - BB, ZAEEA, W RAMODEMIEN (UART_INTEN [3])fi7
BB, KrereA:ModemH T,

(0] CTSDETF 0 = CTS HNE I P Ak

1 = CTS ¥ NE A H-FE

VE EM 5 1EE

Oct. 12, 2015 Page 314 of 424 Rev.1.01



NUVOTON MINI58DE
=

FIFO REFF2 (UART _FIFOSTS)

HH PR bt RW |H#iiR ShifE
UART_FIFOST
S UARTx_BA+0x18 R/W |UART FIFO IR 7517 8% 0x1040_4000
x=0,1
31 30 29 28 27 26 25 24
e TXEMPTYF Vil TXOVIF
23 22 21 20 19 18 17 16
TXFULL TXEMPTY TXPTR
15 14 13 12 11 10 9 8
RXFULL RXEMPTY RXPTR
7 6 5 4 3 2 1 0
e BIF FEF PEF ADDRDETF {78 RXOVIF
LA Ejipa
[31:29] 34 ez
REHBTFHEHRR)
HTX FIFO (UART_DAT)ANZ, ItH&EE— DT ITSTOPA & Kiksre, Az
PR E L
[28] TXEMPTYF

0=TXFIFO RAZF
1=TXFIFO Jy%
E: HTXFIFO AT EUR G — A7 B A A% 58, AL A ZhiE %

[27:25] RE PRE

TX R IR A Widr &

WRTX FIFO(UART_DAT)ifi, MH 1R FRUART_DATE AR, HoSEUbMpE L
[24] TXOVIF 0 = TX FIFO ¥t

1=TXFIFO S H.
vE: WA PIELEER.

RIZFIFOIE (RiE)
A A TR TX FIFOZ 75 L.
[23] TXFULL 0 = TX FIFO i

1 =TX FIFO &\
VE: MUTXFIFO B T EE S T1, WADKMEL. SRS S

RIEFIFO 7 (Ri%)

HWALFR/RTX FIFOR NS

[22] TXEMPTY 0 =TXFIFO RA%

1=TX FIFO A%

VER: UTX FIFOH MR )G — N7 AL I B ROR AL A7, AR IR A B L, 15
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i Ejiip

ANHHEFITHR S (TX FIFOAR ), BAraiis®

TX FIFO 84 (Ri%)

HATFERTX FIFOZ X FREH A E . MCPUSE — A E 1 RE|UART_DATZ /788, TXPTRIG
Blnl. HTX FIFORIE—ANFH R RIEBLFFET, TXPTRIBE K IHL.
TXPTRE R K15, HTX FIFOZ M X AriA R i 4 A 2160, TXFULLAZ K #7
BH1, MHTXPTRE AZE., K, HETX FIFOH K%k — A 570 3 Kk AL Z 17 2%,
TXFULLAZ B EZ, TXPTRIG /R A5,

[21:16] TXPTR

Bk FIFO # (i)

AT HERRX FIFO 275 Bk

[15] RXFULL 0 = RX FIFO #i#

1=RX FIFO &.iif;

R ARX FIFOZ M X S n s 716 5, MAKsEL, SR IEE.

Bk FIFO 2 (Ri%)
HALHR/RRX FIFOR 75 A
0 = RX FIFOR N,

1 = RX FIFOR%.

ER: ARX FIFOHRE — M CPUBIUG, BEFRRXT LA H 1, UARTHUCEHT Hds
J AR % o

[14] RXEMPTY

RX FIFO #54t(RiE)
HEATFE/RRX FIFOZEMPIX $R4E . MUART WAMI B A BB — 217, RXPTRE HM1. 4
RX FIFOMIEMHEH CPUBL L — 7717, RXPTREFIHEIHL.

RXPTRE/R R A AZLS. HRX FIFORIEIHE |16/, RXFULLALK#EL, RXPTRE
0. DEEF, #SERX FIFO X4rh (i 4 CPUIEL— NG, RXFULL Bk %E, RXPTRE
15,

[13:8] RXPTR

(71 RE TR

Break HWitr B4z ()

24U BRI (RX) 4EEF7E “spacing state” (logic 0) A T — N4 B ALt a]
(Bp“start bit” + data bits + parity + stop bits AR , %7 1.

0 = & Break =4k
1 = 4 Break 1 ¥ = 4.
VA R HERRA S LEE

Wi RARE (R 32)

BB 7 R B AR A A R PR B K A ol A A A 5667 (45 1A A
NO) EAE 1

0 = %A Wik =4

1= HWH R A

e A, ERETUE 1LEE,
AR RS (R 1)

B B PR B AU E EAC I AT, A 1
[4] PEF 0 = WA TR I A 1R AR

1= AR B AR

VE: iz R, HEWLUE 1%,

[3] ADDRDETF RS-485 Mt~ HEEMMFHE (VARTOFR)

6] BIF

[5] FEF
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i Ejiip

% HADDRDEN (UART_ALTCTL[15])A1{f fe bbb far P, 402 bk A (bit 9 =1)
HIEEIN, 2 E L.

VEL: & I T-RS-485Dh e

2 LS 1EE.

[2:1] R PRE

RX %2 H4E R iR &

A7 4RX FIFOMS Hi N4 B 1

I R RLUCE BB 7 B0 KT RX_FIFO (UART_DAT) HIK/NI6AS 35, %A B A
0 = RX FIFO Riti .

1 = RX FIFO #i i

H: A LE 1EE

[0] RXOVIF
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RS 748 (UART INTSTS)

I g ik RIW  [#R B
UART_INTSTS .
<=0 1 UARTX_BA+0x1C R/W |UART HWpIRAF A7 4% 0x0000_0002
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
fReg CTSWKIF
15 14 13 12 11 10 9 8
REg BUFERRINT | RXTOINT MODEMINT RLSINT THREINT RDAINT
7 6 5 4 3 2 1 0
yitee] BUFERRIF RXTOIF MODEMIF RLSIF THREIF RDAIF
A £7:3%)
[31:17] RE N
nCTS BREERUTIRE (Rig) (UARTOERK)
0 = & F R FE1E power-downiR 25
[16] CTSWKIF 1 = nCTS15 5K A Mpower-down:iR 25 i
VEL: WEWKCTSIEN (UART_IER[O) S RS, 27 25 M o iy
2 EANREAL, HA LB S 1EE
[15:14] RE fRE
SZFERTERE (R
IHBUFERRIEN (UART_INTEN[5])fIBUFERRIF (UART_INTSTS[B])#l#; B 1, %7 &1
[13] BUFERRINT k o
0 = 3B AP R Rl = A
1= [EFHRP WL
SERTE H TR S (RBR)
WIHRRXTOIEN (UART_INTEN[4])FIRXTOIF (UART_INTSTS[A)## &L, ZE 1
[12] RXTOINT
0 = A 58 B i HY P = AR
1 =3 e A A W e AR
MODEMIRZS # Wiks & (R i)
I EMODEMIEN (UART_INTEN[3])fIMODENIF (UART_INTSTS[3])#\# B 1, &AM E 1
[11] MODEMINT
0 = WHModem k=4
1 = Modem 1=k
BERESWRE (Ri)
WIRRLSIEN (UART_INTEN[2)HIRLSIF (UART_INTSTS[2))#i# E1, i E 1
[10] RLSINT
0 = A RLSH =4
1 = HRLSHIK 4.
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i Ejiip

RIERRFFERTPNRE (i)

R THREIEN (UART_INTEN[1]) fil THREIF (UART_INTSTS[1]))## &1, & & 1
0 = WA THREH 7L

1= HTHREH W= 4

Bl BEE T EirE (RiR)

W RDAIEN (UART_INTEN[O])ARDAIF (UART_INTSTS[O])#B# B 1, Z%AiHE 1
0 = A RDAH 4.

1 = HFRDAF 4.

[7:6] fRE TR

SR ETRS (R0

HTXFIFO B RX FIFOii ks (TXOVIF (UART_FIFOSTS[24]5}
RXOVIF(UART_FIFOSTS[O))Bf7, i ZAIEL,

YBUFERRIF (UART_INTSTS[5])#¢ &, f&fith4. WRBUFERRIEN
5] BUFERRIF (UART_INTEN[S]) M R, 2475 i o i = =

0 = WA ZAT MR Wikr G

1= [EF FiRPlir &4

VE: A7 Rk, (H2TXOVIF (UART_FIFOSTS[24])FIRXOVIF (UART_FIFOSTS[O]) #B#%
THEEN, ZHEE.

SERTEL H TR S (RE)

2 RX FIFO JE751f H RX FIFOGI sl & A2, 47 B i v 8 v 45 T ToIC
(UARTTOUT[7:0])RY, Zfi#i B, WIHRRXTOIEN (UART_INTEN [4)fffE, K=k e ht
[4] RXTOIF it T

0 = B e I3l s o s 357 A
1 = A7 I il P bR S A
v AL, H P TR UART_DAT(RXAE TG SR ) i B % AL

9 THREINT

8] RDAINT

MODEM H iR (HE) (UVARTOE 2K)

HCTSEMAE IR (CTSDETF (UART_MODEMSTSIO0]) = 1), %A Efr. i
MODEMIEN (UART_INTEN[3])#fiifig, H4r=4Modem i,

0 = & fAModem m Wikr &2 A4
1 = HModem H WitrE 4.
VE: %A A, Y4FCTSDETF (UART_MODEMSTS[0)E1)5, %Ak

Bl bR s (R

2 RX #EUEHE A parity error, framing error 5§, break error (£ /0BIF, FEF fll PEF 37
HLAHE) ZAIEA . WHERLSIEN (UART_INTEN [2]) ffifig, #7=4ERLS ik

0 = WHRLSHWiFR £k
(2] RLSIF 1 = HRLSHWibR &4

L 7E RS-485T)AEME AT, 4 O AT — 12U B A Mk 755 745 (bit9 = 1) AT, 1%
fith4:#E1, R, ADDRDETF (UART_FIFOSTS[3])fz th# B 1(UARTOA %%)

vE2: AL R, HBIF (UART_FIFOSTSI6]), FEF (UART_FIFOSTSI5]), PEF
(UART_FIFOSTS[4]) #1 ADDRDETF (UART_FIFOSTS[3)AL# itk G, %Ak

3] MODEMIF

O(UARTOH %)
RixFEEERETREEE)
[1] THREIF MTX FIFO WIS SR M 2 Rk A e aent, LB M. R THREIEN

(UART_INTEN [1])# £ R, ¥7=4THRE Hilkf.
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i R

0 = A THREH bR &7 4
1 = ETHREH Wibr & =4
VE: %0 R, UEHIESHUART _DAT(TX FIFO FEF)I, %A &k

BREBEEE IR E (Ri)

24 RX FIFO % 735 $ 2% F RFITL(UART_FIFO[7:4])i}, RDAIF(UART_INTSTS[O])
B B AL, WHERDAIEN (UART_INTEN [O)#4Ei6E, ¥4 RDA k.

[0] RDAIF 0 = % RDAH iR E /74
1 = HRDAP bR &=

E: ZA R, 2 RX FIFOREEIRE T RE(RFITL (UART_FIFO[7:4), %405
[
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EREHEERE (UART _TOUT)

I PR bt RW |H#iiR Bl
UART_TOUT o
<=0 1 UARTX_BA+0x20 R/W  |UART &R i H 75 7 4% 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
fREd
15 14 13 12 11 10 9 8
DLY
7 6 5 4 3 2 1 0
TOoIC
A £7:3%)
[31:16] 34 ez
TX FEIR i [AI{E
AT E b — A AR R — R IF AR 2 (A AR S AR I 18], B g7 B ]
[15:8] DLY ﬂtadt Byte (i) staft Byte (i+1) |
Sto| DLY
A B Y R T B
MRX FIFOBI B —ASB M EdE 7, 8 Bt TH 208 B P ah S Hh 4 (e b = %
FF5R). — HUSE I R (TOUT_CNT) I A 28 251 58 It R T LU e 23(TOIC), TR ik
[7:0] ToIC ATRXTOIEN (UART_INTEN[4]) A{fifE, JUHEIE B i B P I (RXTOINT) =48 . Bk 4L
P& BRX FIFO A% EFRRXTOINT . 2 T 38 G 50 itk ) rP W — B0 B — AN 74l S R
FeE, TOICHIME XA B AE 40 3 255 Z [, Hiltn, wHETOICH 40, X4 UARTAEHIEE
L A M TE ARG AL, B IS R R A TR R IR 2 R PR A
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BRERSIE s (VART BAUD)

HH PR bt RW |H#iiR ShifE
UART_BAUD
01 UARTX_BA+0x24 RIW  |UART 3453653 ST 27 A7 3% 0xO0F00_0000
X =0,
31 30 29 28 27 26 25 24
fe8 BAUDM1 BAUDMO EDIVM1
23 22 21 20 19 18 17 16
534
15 14 13 12 11 10 9 8
BRD
7 6 5 4 3 2 1 0
BRD
£z £7:3%)
[31:30] 34 TRER
R X ERehE
BRD = WRFR M IIME, BRI AR
Piks%= Clock / [M * (BRD + 2)], MIFIERIAEZ16.
[29] BAUDM1 0 = SMHUIEXHEF (M = 16).
1= HHUEXFERE (M = X+1, {H/ZEDIVM1 [27:24] %i>= 8).
¥ IDAKEA T, AL AR L.
SX & TF1
0 = HEM = X (M = X+1, {HEEDIVM1[27:24] #%7i>= 8)
BAUDM
[28] UbMo 1=4%ifEM =1 (M =1, H/&BRD [15:0] Zi>= 8)
Y VRIS B S5 BT UART 618 s Rk A 5%
43 BRX
[27:24] EDIVM1
PR R M = X+1.
[23:16] R TRE7
Vg g it
[15:0] BRD o
IR TR 3RS AT
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IrDA ¥4 ¥5 2 (UART IRDA) (UARTOE %K)

HH PR bt RW |H#iiR ShifE
UART_IRDA
<=0 UARTX_BA+0x28 R/W |UART IrDA I %577 4% 0x0000_0040
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
534
15 14 13 12 11 10 9 8
fRE
7 6 5 4 3 2 1 0
5B RXINV TXINV {56 TXEN feq
£z £7:3%)
[31:7] RE N
IrDA R HEBEANGS
[6] RXINV 0 = BTG S A R[]
1 = BN 5 [ (BA)
IrDA R RiER s S
[5] TXINV 0 = 55 A A RI%E (BRIN)
1= {55 RIAKRZE
[4:2] & N
IrDA it/ RIZ IR REAL
[1] TXEN 0 =IrDA £i%2k 1L, Blitflige(BN)
1= IrDA KIZMERE, Hldsik
[] R TR

VE: 7£ I'DA #3(, BAUDM1 (UART_BAUDI29]) # {7 a5 dbZi4k b, JFr3E A b il 2 Clock/16*(BRD+2)
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UART B #4IMREFHER (UART _ALTCTL) (UARTOE )

HH g ik RIW  [#R BAE
UART_ALTCT
L UARTX_BA+0x2C RIW  |UART EHEHIPRES o 4% 0x0000_0000
x=0
31 30 29 28 27 26 25 24
ADDRMV
23 22 21 20 19 18 17 16
REE
15 14 13 12 11 10 9 8
ADDRDEN e RS485_AUD | RS485 AAD | RS485 NMM
7 6 5 4 3 2 1 0
REE
LA Ejipa
Hiuhik UG AR
[31:24] ADDRMV R ALHE RS-485 HihiDURC 1.

¥ ZIH T RS-485 H BRI R

[23:16] RE TRE

RS-485 il {5 g4

%A T A% RS-485 HbhlAS 45 A A5 X
[15] ADDRDEN 0 = bk A AR 1L

1 = HuhER IR A e
YE: AT RS-485 F A (ERIR.

(14:11] RE (341

RS-485 H3)jJ7 HAER (AUD)#EH A

0 = RS-485H 7)) Jj M #/E R LAUD)%E

1 = RS-4850F 31 J5 [ #AE 1 XAUD) fi g
VE: 7ERS485 NMM #fERE R TE2L

RS-485 H3HbERMIERIEER (AAD)

0 = RS-485 [ gl /7 [ A E I (AAD)ZE

1 = RS-485 1 Z bl 7 I #AEREE (AAD)fifE.
VE: 7ERS485_NMMEEERE A T IE3%

RS-485 Eil £ mEBAFHE (NMM) 34 fr
0 = RS-485 i % s ERA (NMM)ZE
1= RS-485 il % S#EAERIA (NMM) i RE
¥E: 7ERS485 AAD HERIR F LR

[10] RS485_AUD

9 RS485_AAD

8] RS485_NMM
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£z Ejipa
[7:0] R TRE
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UART DB 722 (UART FUNSEL)

HH g ik RIW  [#R BAE
UART_FUNSE
L UARTx_BA+0x30 R/W |UART ZhREGE R F A7 4% 0x0000_0000
x=0,1
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
534
15 14 13 12 11 10 9 8
534
7 6 5 4 3 2 1 0
=] FUN_SEL
LA Ejipa
[31:2] 34 N
TheREFEM REAL
00 = UARTI)REATBE.
[1:0] FUN_SEL 01 =f&#
10 = IrDAT) A& RE(UARTOH 2L)
11 = RS-4851j e RE(UARTOH 24)
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6.11 1°C HBATHOEH52 (1°C)
6.11.1 MR

PCR— BRI HRAT 2, iR Z R B A AR I T — R ] S i e POl — AN EIEM £
FHUEL, F T RIS RA L], PR AN B2 A ENLRI Sl ] S RSO0 T, B a5 .
G A A ACCE RS, HUE 1PCO R ThAE T I AE Th k.

6.11.2 HRHE

I°C s 2 Ad I PI 462k (SDA A1 SCL) SRALEERAE %ML FI & 2 FIRE B . M0 T BN
®  IEFAPCHED

FESERINIIR: &t

F= AL Z T X fv i 2 32%

Z EHLAL

2 FALIA R A A AT e, 3 G i 2 b R AT B B

SR B AT R B, W] SEELBE A 2 18] LA [ S R A A

AT [R5 B B n] A P KA 48 FAL ) S B iR 5 ER AT A

WEELAfT G HE R 28, M12C R 2 ik Hog i s th, P 2E12C iy

A G P2 P B ) DU T 2 P s e s ]

ST A

XEFZHAEUN (A DAL AT maskik )

TR (X 12C0 818 ST FEZ T AE)

SRS BAE I fE

L ZBR JER 2B JBE JEE JER JEE JER JER JER 2R 2

6.11.3 ZARE
IPCOMFE AT B F

B 1°C IR SYS_P3_MFP [13:12] iR & .
B ffifE 1°C B 12CCKEN) H17%5774% CLK_APBCLK [8]fL & .
W 47 1°C %1% (12CRST) M%7 7748 SYS_IPRST1 [8] AL E .

IPCLIHEEARLE 1T -
B °C EH P2 SYS_P2_MFP [11:10] 5 SYS_P5_MFP [9:8] it & .
B ffifE 1°C 4 (1I2CCKEN) Hi%7 7 #¢CLK_APBCLK [9]HCE
B 507 1°C 188 (12CRST) % /£45SYS_IPRST1 [9]ACE .
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6.11.4 1EHE
1°C ) B8 HE [ 1] 6.11-1.

APB Interface

. | I >
Wakeup Control
—
Control Register #
SCL
-
Bus Protocol

Interface Control < SDA

Bus Clock Control

6.11-1 1°C 51 2 HE K

6.11.5 DhReHER

fE PC Bdkrh, Bl RAE ENMMHLL 04515 . HEfE SCLMISDA FiZ—F A fkik. & Mdnm T
KR8, —ANSCL W Bh ki — N R, B i m I MSB Fria L5, BAME 77 5 ERpE —
ANNERL, FANIIESCL NN e Fit, SDA £k RAESCL MK A 7] Ak, fESCL AN SDA
R¥FFEE . 4SCL N, SDA £8 LB N — 4 (START or STOP). £ K T12C i 7 (1 4
TiEZ% K 6.11-2.

Repeated
STOP START START STOP

thp:sTA

thp;pAT tsu;sto

K 6.11-2 I°C ML F

G EPCHRGE T — A A PCHEITE I B AT M B 0. POt E ShANFE 7 A6 5. o Al 1 7R
¥ %5 7 4512C_CTLII2CENSL B 'L . 1°C B ¢F 42 Dl I SDAMISCLIE # BIIPC a2k 1. 4I/OF IIMEH
1PCofi U IR, R 06 200 3 2 U 148 B IPC I i o
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I

TR T PCRGIERE, R, B AR O R A RS E— AN R Y
HAGERPEEF IO, T —MEE R HEE s — N B 0 b s s kA .

MRESI PCHlibRE) FF, 1°C SCL MWL, ZFE8412C_CTLLIMINSTRETCHALH A5 75 K
HSIFHAERT, 1°C SCL A%k bR BB K.

2@ TWOLVFIFO(12C_CTLL[A) A B — RS AF AT, Wi B A7 URIEN[4]FIOVIEN([3], #inl LAFERE
Under Runt i fl1Over Runlfr. (Under RunfE 27 A7, 4kEE Rk B R F A 2k: Over Runsg fa 18
PEIF, A7 I )

FE: MEFHIPCHY, B4y SDANISCLE| I N — 41 b s B, RONIX P4 51 A TR

6.11.5.1 1°C X
6.11-3 7R T HUAY) 1°C Pl SRARIL R, — bR E A A AR
1) PARIG(E S START S(E E246{5 5 Repeated START
2)  MMLHEHERD RIW D7 A&%6
3) Hdhfkh
4) FEAEIRES STOP

|

|

T T T |

SCL 1-7 8 9 1-7 8 9 1-7 8 9 |
|

ADDRESS WI/R ACK DATA ACK DATA ACK

K 6.11-3 I°C Ppid

6.11.5.1.1 IHfE THELTRIGES
YRETZRIRET, WIHEE EVRE S5H R (SCLAISDAR NE) , ENAT LB KB EGEES
KRR . BRIGES, @R ANS-bit, H{SCLL AER, SDAZ IG5 HE 241, #iie Ui
W55 . BIR(E 5 R — AN B B AL 4 i 146
HERIGE S IHFALNMRGE S 2 BREILES, @5 R ASH-bite EHLHIXA 720k 5 75— A MLk
173845 80 5 A ) MM LEAT AR S A 4 7 1A BB s NS & R84, MADBRURE.

6.11.5.1.2 #1555
FEHLA LB A —AME IR E SR KRB E . FEIEES, @R AP-bit, 4SCLL NE R, SDAZ
FESHEESEN, e CNEIRES .
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Repeated
START STOP START START STOP

i O s O s WY

Kl 6.11-4 {2 4H(START)AI1E 1 (STOP) %1

6.11.5.1.3 MHLHEAE S

FERIE SR, EHRRIEE RS — 7 RS2 MIPLIE (SLA) o %552 AR 9 AL 197
PEERBELALE S (RIWD (L. RIWAL, X FMHUE ST S, RonEBdaffemirm. RehArgeibm
ANIHUA MR Bk, A AL T kA AL 8 A2 78 55 91> SCLIN B i 391 P9 5 SDARARAE 4 B 45

Fo

6.11.5.1.4 ¥iEfLim

BMHUEANCE T A B S AL IR, B S KIS S A e e . B IMER N AR
SCLIIZEO NI ol i R BE — M MEHE T o WERMHLE—DNEREE S (NACK) , EHLA A=A —AM g
145 5 Kb Rt A% fay B 7 A — A R IR S S R IT as — e R

BEPUERN— DS, SANLETREE S (NACK) , MUt SR 4k it EHL= 445 1k

HEFRIAES.
| |
I/ I/ \
SCL | |
|
|
|
- \
|
|
|
|
|
|

|
|
|
SDA |
|
|
|
: Change of data
|

Data line stable;

data valid allowed

K 6.11-5 I1°C M2k FHIS AL
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Clock pulse for
acknowledgement

SCL
from master

data output -
by transmitter
not acknowlegde\‘

N/

|
|
l
data output |
by receiver :

acknowlegde

START
condition

6.11-6 I°C 2% L2 (5 5

6.11.5.1.5 I°C #4k I SR

Kl 6.11-7%7R T ENLAMHU LSRR . EHAGEA MHLTAEE LA S iy &, o LR AL 1A 4 2 A
Blo MHLIRIR RN ZAE S )5, ENGRSAEE LR

S SLAVE ADDRESS | RIW.{ A DATA A DATA AIA P
e data transfer  —
‘0’ : write (n bytes + acknowlegde)

from master to slave A = acknowledge (SDA low)
A = not acknowledge (SDA high)
S = START condition

P = STOP condition

from slave to master

Kl 6.11-7 F WAL LR 2 AL

K 6.11-8 Kon 1 EHLF MHLEI AR . EHURE S WHL7 AR LA fy &, Ron EHURZ [ MBI B
. MHLIEIR NS S, T iafe st .

S | SLAVE ADDRESS .| RIW.| A DATA A DATA AA P
| R data transfer E—
‘1l :read (n bytes + acknowlegde)
Kl 6.11-8 F LI AL
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6.11.5.1.6 1°C.aI25/7 — HLEHA
14 RE — R BAT 2 F SR I I AE A 1PC A B I B . xR, ATLUR S PCRa R tkBe . W TWOFF_EN#%
BoNL, MEISHERZ G, HT EE G I STAR B 244 B 7.

Bt ANElE vt s E fHE k. STOM NS MR MISIFMHERR G, T B, XN, 44
AL AR, e SAN SR e R, 1PCi Ik,

Write
Write STA Data0O/Datal Write Data2 Write Data3 Write STO
User Command into FIFO into FIFO into FIFO Command
( command) Clear STA Clear Data0 Clear Datal Clear Data2 Clear Data3
Interru pt flag Interrupt flag Interrupt flag Interrqpt flag Interrupt flag
—_t—— 1 5—-—-———- -—5-—————-— —- —————-—-—--§——— —_————
STASI Data0 Datal Data2 H Data3
Interrupt Interrupt Interrupt Interrupt i Interrupt
(HW Event) ; j Dam : : i
| | o | . |
| I | I | I I
(Time Sequence) T1 T2 T3 T4 TS T6 T7 T12 T3 T4

K 6.11-9 ENLTH i LeAr i 7

it MHUBERT, BSR4 EEE . S EER BB R AR, a3 A B PC 2k Ealisa2 A
Hdl, R ATRAESR LA TR WPIRAS TR R G, SRR 1 .

Read Data0 Read Datal Read Data2 Read Data3
from FIFO from FIFO from FIFO from FIFO
( command) Clear Data0 Clear Datal Clear Data2 Clear Data3 Clear STO
Interrupt flag Interrupt flag Interrupt flag Interrupt flag Interrupt flag
R R . LAy [ vonn S O et S LY Do K X
Data0 : DatalSl Data2 : H sToSI i
Interrupt Interrupt Interrupt D'ata3 Interrupt
aween | G | | | | @]
1 | | 1 ' 1 ' I |
(Time Sequence)T1 T2 T3 T4 TS5 T6 T7 T8 T9 T10 T11 T12 T13 T4 TI5

] 6.11-10 MALIERS —Z4 B AEAE R 1

WRAE BT IE (STO) Ja, ZAEALTIPRES, HA UL ETWOFF_ENN ‘07 SRikZfFEtiliREd
HENTHIRE, ZAPBS s ENERIME.

6.11.5.2 ZE/FFE
Hr EPCHE CST R SRR R, L. MHLRI SR =

ECIIRI S, PCHf TTAT AR AR A LS E MHL. FEMAUBETS, POt FHB PR AR 1 & MLk s
FROIFIY L, A REX IR — R R, JF H BT S R s U AR S (E L i EAA
), BRI SRR NI B A, B, WSR (g, WA EHUR AL B B A A — Tk
Wrig Ko £ EROUH BRI EN AT, BEFSEAT E 2e 2 R AL S B AHLBIEA &
BATH, EENBERT, WRSEMEER, PCLEIHB MR, FEAT ALE [ — R AT A A h
T E B AALHIE -

S EIPC AR TE SR T A, T HEKIEI2C_STATUSHI S ADIRA K% B12C_CTL, 12C_DAT%
FE3%, HAiERYL, PCRZ& ERE—AEE, M #EERHI2C_STATUSEZ B YRR, RIS HHE
I2C_CTL, 12C_DAT# ffas Kilk ML aE. %, @idI2C_STATUSKAS B i RORE o
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TEFFAE12C_CTL [BIISIHF &I G, 12C_CTLA A7 1STA. STORMAAHR K Hl I 2CHE{ 1) T~ — IR
B, UM HHBIE, 12CSTATUSHPIRAS RIS TR, SIhrEi i E . wR2CHBizhifEl
(I2CON [7DH: &, FORAS AR XS L B A B FR A1 75 Hh W A 25 R 5 R AT

K 6.11-11 &5 T 4HTIPCIRAHGZ0x08, 4AJ5 % B I12CDATA=SLA+WFI(STA,STO,SI,AA) = (0,0,1,X) K%
PCagitihl . G SRR B2k b MHLHHE R TTEC IR FIACK,  12CSTATUSIRAHS 5 % 0x18.

ast Status Updated Status
STATUS=0x08 STATUS=0x18 Y
S eeocecece * (ISZEA[?‘_% ACK

{ Register Control
I2CDAT=SLA+W

[ ] Master to Slave
(STA,STO,SI,AA)=(0,0,1,x)

D Slave to Master

6.11-11 ARHEIPC Y AR A s ] s 28

6.11.5.2.1 TN
PCENLITE AT RERI PN E] 6.11-15 F1 [ 6.11-13, F & EEAEE MRk SLELPC ML .
G, P AT LLR S — ARG S RN, PCHaRE A RGN (WK 6.11-15) B LN

Pk (LI 6.11-13) , EUG(E 5 i), B RS A2 h0x80. EIRfE T kikE, MUKk
MNP SE, SR, B, EE RS S AU LS S R HATIPC L.
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'
o ACK STATUS=0x18 ACK STATUS=0x28 1
STATUS=0x08 NAK STATUS=0x20 NAK STATUS=0:30 E
'
= 12CDAT ACK/| Y 12CDAT ACKI|____4
: (SLA+W) NAK [ (Data) NAK
A ' A
(STA,STO,SI,AA)=(1,0,1x)  — : L f2cDAT=SLAW L rastos
et o ! (STA,STO,S1,AA)=(0,0,1,X) (STA,STO,S1,AA)=(0,0,1,x) STATUS=0x38
A J
- I2CDAT ACK/ | _
(Data) NAK
12CDAT=Data

"~ (STASTO,S1,AA)=(0,0,1,x)

—— STATUS=0x10

! y
'
[T | T \
H
A 1
(STA,STO,SI,AA)=(1,0,1,x) STATUS:OXFB:
H
H
r--p P :
Y H
' (STASTO,SLAA)=(0.1,1) —A4—— H
) STATUS=0x08 :
: Voo
f
. .
DA
'
(STA,STO,SILAA)=(1,1,1,X) 4f E
:

D
'
'
'
(Arbitration Lost) STATUS=0x384 I°C bus will be release;
v : { Not addressed SLV mode will be enterd
[
12CDAT ACK/ .
.|---'> (SLA+W) ‘ NAK Too=========== :---)U:—b Enter not addressed SLV mode
: 1 i
H [ I2CDAT=SLA+W . ] (STA,STO,SI,AA)=(0,0,1,X)
- (Arbitration Lost) ACK g 1Sl it
@ Master to Slave (STASTO,SLAA)=(0.0,1.%) [ STATUS= 0x68, 0x78, 0XBO 1
[] Slave to Master Y H A START will be transmitted
bi R 12CDAT : when the bus becomes free
[Z] Arbitration Lost --= P (SLA+W) ‘ ACK ' Send a START when bus
A > | > becomes free
12CDAT=SLA+W
" (STASTO,51,AA)=(0,0,1,1) L (STA,STO,S1,AA)=(1,0,1,X)

K] 6.11-12 FH UL R 5 i R AR
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memmeemeeemooee oo oaeeeees
' H

STATUS=0x08 — STATUS=0x40 —‘ : STATUS=0x50 — :
Y H y :

------- y

STATUS=0x48 —

12CDAT Y 12CDAT
= > (SLA+R) g ﬁ ACK p=g====p (Data) el
Y ' ' \
(STA,STO,SI,AR)=(1,0,1x) —) I2CDAT=SLA+R ' H L (STASTO,S1,AA)=(0,0,1,1)

(STASTO,S1,AA)=(0,0,1,) § ' (Arbitration Lost) ACK
H H STATUS=0x38  §
' '
] ' 12CDAT
: 1eeec) ACK feesemceaeecnnanes
E E (Data)
: : L (STA,STO,S1,AA)=(0,0,1,0)
H H STATUS=0x58 —
: : Y
] . I12CDAT
H (Data) LAY H
' H
H b (STASTOSIAR=00.10) E
.
H
.
.
.
H

{ _ ]
(Arbitration Lost) (STA'STO'SI'AA)’(l'l'l‘x):

STATUS=0x38 ¢

12CDAT
g (SLA+R)
I2CDAT=SLA+R
(STA,STO,SI,AA)=(0,0,1,X)

ACK/
NAK

Y

L (STA,STO,SI,AA)=(0,1,1,x)
(Arbitration Lost) ACK
STATUS= 0x68, 0x78, 0xBO ‘*

BN I2CDAT

(SLA*+R)

b 12CDAT=SLA+R
(STA.STO,S1,AA)=(0,0,1,1)

— STATUS=0x10

Y

S Y TS

A
L (STA,STO,S1,AA)=(1,0,1,%)

.
.
.
.
.
.
)
.
)
.
.
.
H .
H (— STATUS=0xF8 o
.
)
.
0,
h
.
.
.
.
.
.
.
.
.
.
.
.

ACK ‘

é>

I°C bus will be release;
Not addressed SLV mode will be enterd

> Enter not addressed SLV
> . mode

llj(sTA,STo,sLAA):(o,o,l,x)

A START will be transmitted

; when the bus becomes free
Send a START when bus becomes
free

L
] Master to Slave H
[] Slave to Master E
.
[] Arbitration Lost '
H
.
.

.................. » .. —>

L (STA,STO,51,AA)=(1,0,1,X)

Kl 6.11-13 FHLECRE A fx il i i

WRI2CHE EHUE I HAR R E 2, RS E B H0x38, TEIRA0x38I, I/ Al LI B (STA, STO, SI, AA)
=(1, 0, 1, X)7E B 2625 NI KRG E 5 R BB M EHURAE. 55k, Pl LR E (STA, STO, SI, AA) =
(0,0, 1, X)RAEHEZL, Tk NJcHhk AL .

6.11.5.2.2 MALF
SAEBRIEN T, 2CAS#EF0E, FEHASRMNI2CEREL Frytibk. o] DO 5 B AL IE
I2CADDRX FI(STA, STO, SI, AA) = (0, 0, 1, 1)KibI2CIAB FHK XA B 6.11-1577 7 7 MHLEE
e, HP&EEERESENRE (N 6.11-15F) RKSEH A SRI2CHHL.

WRAE ENUB AP #E ,  12C s D S B D) e 2 WML 35 HLAE R — 5 D4 U0 B AL E . iR
TEPREE G IR A B b2 SLAW  (ENLSEIRRIMNL , RS Z0X68. Ui FAE M3 T K J5 1R 5 2 Hukik
A&SLA+R (EHLIAMHLEEEHE) , IREIDZ0xB0.
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YE: PCIEIAR, TEMNUEE T Y “1” JERSIFRER, SCLI #h 23 B,

! :
Switch to not aiddressed m.ode STATUS=0x60 — E STATUS=0x80 — :
Own SLA will be recognized w Y N ] :
.
I2CDAT 12CDAT ‘ ACK benenecd
‘ S }- :---){ (SLA+W) h----)‘ ACK te==- E--?-----) (Data)
H A
H ' HE L = — STATUS=0x88
(STASTO,51,A8)=(0,0,1,1) 4 : ! (Arbitration Lost) H (STASTOSLAR=(0,0,1.1) *
E ! STATUS=0x68 v E H v
' '
' H ' I2CDAT
' e NAK peeen I S (Data) ‘ MR ;
: ; } ;
; STATUS=0A8 ; (STASTOSIAN-0010) :
: Y : Y i :
' I2CDAT ' H
ﬁ (SLA*R) h 'ﬁ ACKT™"1 deeees ﬁ - 3
' ] H
§ (Arbitration Lost) I b (sTASTO.SIAN=001%) :
! STATUS=0xBO0 y 1 1 STATUS=0xA0 :
: Yoo 3 :
1] .
hessP ACK Fessd L » sSr| .. H@ :
gemesemmesecaesecdaesscsenscsenssaaansonn : i 'y ;
E (STA,STO,S1,AA)=(0,0,1,X) — (STA,STO,S1,AA)=(0,0,1,1) '
« | eeesssssccccccccccccccccccccccccccccccccccs ’

.
H STATUS=0xB8 —
H A Switch to not addressed mode
' Own SLA will be recognized
r- > [2CDAT ACK pe===- S S Send START when bus free
: (Data) + v Become I°C
¢ % coat=D. S >
' L =Data ' Master
H (STA,STO,SI,AA)=(0,0,1,1) H
H STATUS=0xC8 — '
H \ : (STA,STO,SI,AA)=(1,0,1,1)
.
' I2CDAT '
te - ACK teccccccccaad i Switch to not addressed mode
' (Data) H Own SLA will not be recognized
E “7 |2CDAT=Data ' Send START when bus free
' (STA,STO,S1,AA)=(0,0,1,0) H - Become I°C
' STATUS=0xCO — Lecccaas »  —
H
: 3 ' Master
.
;_ > I%gaDt:)T ‘ NAK pecececaacan -E (STA,STO,SI,AA)=(1,0,1,0)
.
' .
: [ I2CDAT=Data : Switch to not addressed mode
STA,STO,SI,AA)=(0,0,1,0 ' Own SLA will be recognized
: STASTO ST 5 R0 ! Y o )
Y ' Become I°C
E | bl » o > Slave
g L :
- - [
[C] Master to Slave H f  12CDAT=Data H (STA,STO,SI,AA)=(0,0,1,1)
' (STA,STO,SI,AA)=(0,0,1,X) H
[] Slave to Master E STATUS=0xA0 ! Switch to not addressed mode
7] Arbitration Lost : Y : ; Own SLA will not be recognized
Pl S| .. — : H Bus
"""" » . —> Free
12CDAT=Data 4

(STA,STO,S1,AA)=(0,0,1,X) L (STA,STO,S1,AA)=(0,0,1,1) {
(STA,STO,S1,AA)=(0,0,1,0)

6.11-14 MHLIE 38 il i fe
UNERPCRMERS T HEI MWL R R U 8, 20 B 1B IG5 5, RS /Z0XA0. BEREF, F AT e
WA 6.11-15IR A5 /2 0x88 I -

SR IPCATE RS F-HE MBI R F R HEE, HUk B R E S RGES, RS Z0xA0. HE, P mr B
BN 6.11-154K A5 /2 0XC8 I #/E .

¥ MALFRAF0x88, 0XC8, 0XCO FOXAOIRZA G, ML VI B o X, H G SLANSHHHN . g\
ERORZS, MHLAE N ENRBUEAE S et . FEEAA RE S X MIRE .
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6.11.5.2.3 [ #EMIEMEL (GC)
WHRGCHL (12C_ADDRX [0]) #% B A7,1°C 3 L RE A4 i 527 FEIF I kil (O0H). FH P2 7T LLIE IR GO ke 4

1SRRI ThAE . 24GC bitdk i B I FLIPCTE MBI, 78 FHLR L Stk B1°C R LR FR, & mT DA
LT A% IO 1y 3l 11k OO0, 2R Je A7 ) #R U A s R 2

Switch to not addressed mode [ e i ittt
Address 0x0 will be recognized 1 STATUS=0x70 : STATUS=0x90 — :
Y : A
I2CDAT \4 I2CDAT !
& (SLAsW=0x00) | ACK i (Data) AEK
' A
(STA,STO,S1,AA)=(0,0,1,1) j H E
GC=1 H ! L (STA,STO,SI,AA)=(0,0,1,1)
itrati '
e Lo — E ; STATUS=098 —
Yy . '
I2CDAT AN I2CDAT NAK bee
(SLA+w=0x00) | ACK g (Data) i
’ '
E L (STA.STO,SI,AA)=(0,0,1,0) '
‘ STATUS=0xA0 H
4 '
' Yy '
(]
(]
[ I 4
(] (]
(] [}
: L (STA,STO,S1,AA)=(0,0,1,X) :
' STATUS=0xA0 H
E v :
L}
W) |
Iy ;
(STASTO,SI,AA)=(0,0,1,X) —— (STASTO,SILAR=(0,0,1,1) ¢
(]

Switch to not addressed mode
Own SLA will be recognized
; Send START when bus free

——» Become I°C Master

v
(9]

L (STA,STO,SI,AA)=(1,0,1,1)

Switch to not addressed mode
Own SLA will not be recognized
£ Send START when bus free

- S ... —»  Become I>°C Master

L (STA,STO,SI,AA)=(1,0,1,0)

Switch to not addressed mode

Own SLA will be recognized

-<<)» .. ——P» Become I°C Slave

E (STA,STO,SI1,AA)=(0,0,1,1)

Switch to not addressed mode

Own SLA will not be recognized

-=<p» .. —» BusFree

llj(STA,ST0,5|,AA):(o,o,l,O)

6.11-15 GC f&izt

[] Master to Slave
[] Slave to Master
7] Arbitraion Lost

(recccccccccceqecccccccccceqecccccc s s s epecccccasne
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M2CIEE BRI, HZ W E] TSTOP 8% EH STARTE S, JIRASHDEAS KOXAO0. M iz sy &
6.11-15FIR S 150x98 K BT A 3 ,

v MHLIS R 0X98FIOXAQIR S L 2 J5, MHLEUIRI AR S, I H B S SLABASHIR . wREAN
EAVRES, MHUASECR B ENURAEN2CE 5 Ftihl . 7T DSk 8 B 12CH 6] 8% DL RS

6.11.5.2.4 % EH

R AR, PCrsk LRGN EEH S A TN, EHUATRE R REHR . %IPC A& R A e 1
e, W LAB R R, SR U

® X4 |2C_STATUS = 0x38H, &k “MhERM” o MPERMEM B KIESTARTE 5. iR
(G 58 ESTOPE S, A ERLZTINEINRE, BE (STA, STO, SI, AA) =(1, 0, 1, X) KR K
IASTART {55, =i ¥ E(STA, STO, SI, AA) = (0, 0, 1, X) K& %STOP(E 5 3% [A] & F-hk MH LA
Ko

®  NI2C_STATUS = Ox00Hf, &4 “HAMHIR” , N THICA LR KE, TR ESTO
FHHEBRS, )5 STOZ i B B 4 th 15 LRI

WHE (STA, STO, SI, AA) = (0, 1, 1, X) 15 11 4R &4
WHE (STA, STO, SI, AA) = (0, 0, 1, X) B2k

6.11.5.3 FCHI X & /7as

AL R A5 R T RE A AR Bk ) 1PCo 0« 12C_CTL (IBHIZAERS) , 12C_STATUS CIREZ A

#%) , 12C_DAT (HiE2F4%) , 12C_ADDRn (Hihit2:774%, n=0~3) , 12C_ADDRMSKn (il iz 27
1728, n=0~3) ,I12C_CLKDIV (F#i#Fa5F5) , 12C_TOCTL GEBIHHZHEFFE) , 12C_CTLL (%

HIZF1E281) 1 12C_STATUS CIRAEHTELELD) .

6.11.5.3.1 HulE7F {7 2%(°C_ADDR)

ZIPCH A 4 WAL 25 47 2812C_ADDRN (n=0~3). 41°CAL T U, X PUAS 447 S B2 T
Ko EMNEAT, A7 B12C_ADDRN [7:1 [ ZI#EAMCU H & ML AE,  2412C_ADDRN#iE 542105
(R LI HE 75 I, PPCREfR 2 i

1°C i L SCHEE HEIT Y T RE . *4GCHZ(12C_ADDRN [O))#% B AL, 1°Cifs 20 i #E 0T Y Hidik (O0H). 1%
BRGChHL 2% 1) R IT N T BE .

UGCHIHE B, HIPCAT MBI, 78 BN L FEIFI L FPC R 2 J5, 1PCRI LA #Eipny
HitkOOH, #RJ5 e R IRBEGCHL IR A .

6.11.5.3.2 M HLHLIE5F i 25 47 2% (12C_ADDRMSK)

PPCRZ I H 28 3R 2 LR, 578 A4 ML 7 75 77 4$12C_ADDRMSKX  (n=0~3) . 4l % 17 o8
(R —Or A B B O, BRI A AR RL AL 4 2, n SRz AL 1 B0, R bk (A
LA 24 5 1 bk 2 A 2 R LA R A 56 4 — B

6.11.5.3.3 4 75 17 4% (12C_DAT)

2B AT 2R ATAE I N R A8 R BN ) — N T B . NI TREAL AL BERS, CPUT DAE L 51X 8N
12C_DAT [7:0]. 4IPPCbT & XHRE T, Ha 47 Wibs & (SN B AN, 12C_DAT[7:0]H HI B K {5 fa
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SE o EEHEPRE H L RE T, S EREEE 2 RN B2, 12CDAT[7:0] 247 i RHUE B2 LI Fda —
AN R .

AL EPCHIREF ], CPUMNBEVI o #R AT 80H /2 SCLER I 8 47 I B ik vk i _E TRV B N
I2C_DAT[7:0]. H—ANFH5#i# NFI2C_DAT [7:0])5, 12C_DAT [7:0]" iy AT Eim st vl A, ML
(ACKEUNACK), 27E5 9 ANEHep ik ikl i = i ARk (8] . A 778 RIS EAR g i i B 20REs, ks
I2C_DATA[7:0] 1 44z B S A iy fize, e 2k b R 4 5] I 45 8% N I12C_DATA[7:0]%1 . 5347 4 £ SC LI ff
kR )R B ¥ I2C_DAT[7:01 " ##2 H,  7E SCLI % ik b (1) _E TR # N 12C_DATI[7:0].

I2C Data Register:

| 12CDAT[7] | 12CDAT[6] | I2CDAT[5] | I2CDAT[4] | I2CDAT[3] | 12CDAT[2] | 12CDAT[1] | I2CDATI0] |

- shifting direction -+

6.11-16 12C LiEt& 2715

6.11.5.3.4 | ZF/EA(1°C_CTL)

CPUW LA H 1S % 7 #512C_CTL [7:0]. 24 12Cu; 1@ T 35 EI2CEN (I12C_CTL [6]) NIf£RE)G, PHOIRAS
K22 tH12C_CTLRIPCIB AR {1454 o

U PPCHEEE SR B AT T T SIS R B AT, Bk b I (5 SN STOR B IE RN, X W A 35 2 52 BB (1)
oM. *412CEN = Oif, STON the#liiE .

U B RGP A S AR RS FEI12C_STATUS %288 thif, 1PCrhiibr £ A1SI02C_CTLRB) K A8 B, R
FEREPWIAZINTEN (12C_CTL [7] ) tfesbif gl B ar, W& EPCHhlrigR. WERR&E
I2C_STATUS[7:0]"F A7, TESHEEAFIERRRT, HABREFALE,

6.11.5.3.5 IRAEZHF /745 (12C_STATUS)

I2C_STATUS [7:0] /& — /817 R4 2%, 12C_STATUS[7: 0/ &R &S . A 264 Al BEPIRA IS . B (IR
BHAERE 6.11-10F1 . 412C_STATUS [7:0]1) A AF8HI, TIA & g R =4 . Fra HEm)
I2C_STATUS [7:0] B AR XS B O SLIII2CHRAS . AT IRPIRASTE TR . W I2CSTATUS [7:0)% T
F8H, FRB A SATHWI 4. Mk NIZEORE P FME—A, e~ ERE P WHER(SI=1). 7ESIHEIEE
PLERBEAF AL S LA HLES L, A RCRAS IS BLFEI2C_STATUS [7:0]H .

UEAh, OOHIRAZFR R S EAT IR IZEHR SRR IGEUF 15 5 4 TG A IR AL BN AL . BEER N
AT RELE AT AR, MR BRI MR R A N T MIPC B R h IR, FEEAISTO,
T FRSIITEA R FHE MBI, SR J5 STOSEIEBR A IR B RIS A M08 A5 . 1PC R 2R AL B 24
R ABEIR A F RS 5 .

EHER HHAER

0x08 iR 0xAO ML AR e 1k
0x10 FEHELZIFIR OxA8 ML % 3E ACK

0x18 FHLREHNE ACK 0xBO MR S E K

0x20 F MUK ZEHHE NACK 0xB8 MBS ACK

0x28 EHLEREHIEACK 0xCO MBLRIEHAE NACK
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0x30 FEHLEEFHENACK 0xC8 ML & e Ja —A>$idls ACK
0x38 PP ER 0x60 MALEECHAE ACK
0x40 F Ml hE ACK 0x68 MBS 3 T 2
0x48 F Bl NACK 0x80 ML ACK
0x50 LHLECEHR ACK 0x88 ML SE NACK
0x58 LN NACK 0x70 IR A IE ACK
0x00 SRR 0x78 RISV PSR
0x90 IR ACK
0x98 IS NACK
OxF8 SRR
VE IR “OxF8” FRAET EHMMAUE, EALTHEAEAT ik

% 6.11-1 I°C WA E

6.11.5.3.6 I"CHJ & A (12C_CLKDIV)

MIPCE LN T, 1PCHE 1972 1H12C_CLKDIV[7:0] %547 Sk 2 o FE MM F B EIFAEE, N
BUERTS, PC¥s 305 ENLPC R IR R A

BHRD A BB E AR PCHIBIREIRFZE = (system clock)/(4x(12C_CLKDIV[7:0]+1)), u15system
clock=16MHz, 12C_CLKDIV[7:0]= 40(28H), 12CHI%HE B % = 16MHz /(4* (40 +1)) = 97.5K LLAH/Fb.

6.11.5.3.7 IPCHER TP /7 8% (12c_TOCTL)

B AN LANL R T e vl DU F A I2C R 2R HEie . St Bahfeflife)fa, tHE G B 2 Kk A4 )
(TOIF=1), 3 X CPUK tH IPCHhibrizsk, UK I2CENIERE 0. SIN 5 fige G, WEShrENEEE
PETFEEE, WEESIZ GRS EH G . RPCALHER, 2 552C _STATUS KSR ETE— BRI
(] N R BEBE 3T . 1% LA AR T B2 TT Rt th I E R IPCHR Wi R . T 140 R R T 5% K 6.11-17,
F P AT I 6 TOIFAL B 115 0% 45 & .

Pclk
14-bits Counter — TOIF
14 . To I12C Interrupt
Clear Counter
DIV4 S|
I2CEN ——
TOCEN ——
Sl

Kl 6.11-17 1°C FHIRHT4SSAE [
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6.11.5.3.8 1°C ¥ 2% {7 431(12C_CTL1)
NSTRETCH(12C_CTLL[2)) A7 1k B AL, SRR AGT e 2 Bh gk 47 425 1] o

T TWOLVFIFO (12C_CTLA[A))hz, & JHRAFREIPC AL BIEI I — REAF, FIRIRTHPCRLRITERE.
FAZAIAEBNL, FREERIGHSTART (12C_CTL[E])#EHI4Z8XSTOP (12C_CTL[A]) {2 il Az N %A 24 1 v Wr
WiEbR G B . AT, B IEAN IR G 1, STOPAL N Z7E 55 343 Hh Wi s B J5 B AL,
BRI, SEANBOE T DL L%, PO STE 54N BRAL 1% 5e U 2 1k

AL 12C_ CTLA[4:3) kA% A — AR R A, LA 4zunder run 1 over run F44,

M NRTHFERE R, HBPCENLAT LU IPCRE A HhE Ml 5, P L i 3k AR Shie s 20 i B4 2 10
VB o 4 I DA 2 e — AN UUEC I MR, B SRR I S E g R, A 1PCo A
SCHFMEBEDIRE o

6.11.5.3.9 I°C IRA %74 1 (12C_STATUSL)
HEZHFART T UESIRES: “REARE. TRTZRIRE . ZATRE. over runZRIREs .

I T PCENL A M, WKIFS 3B Ak FmiZdift. A fEESURERZMt. 4
TWOLVFIFO (12C_CTLA[A))#% B Az, T HPRAA R E R LT B RIRES . EE, HAIPCOA
R IhRE -

6.11.5.4 fBHLEH EEPROM #9417

{FFH12CE:EEPROMIY, i ] R 71125 BRI B 12CHH 5 75 47 2% «

1. 7E“SYS_P3_MFP"Zifrés i B 2 Dhne 5l -4 {ESCL SDA 5]
2. {#ifEI2C APB 4. “CLK_APBCLK” #7f7#:H112CCKEN=1

WHEI2C_RST=1E M7 PCHh 2%, AR5 E“SYS_IPRSTL[#12C_RST=0/#12CH5 | 52745 i 1F 3 #
Ve

“2C_CTL” Z7 8 BI12CEN =1 {§i#2 1°C £

Y5 1PCI i o 26 29 4 3212C_ CLKDIV ¥ B 41 [ LU ARR %
“NVIC_ISER’ % #7241 1% & SETENA=0x000400001 f¢ 1°C 11
“I2C_CTL & A7 i & EI=1 ffifig 12C H .
#i“12C_ADDRO~I2C_ADDR3” % & 1°C b 25 17 52

w

© N o g &

BEHL LA E R EEPROMMA I — AN ) ¥ o &7 VA SR EHLVT I EEPROM A (AT btk . [&] 6.11-18 5.7~
TEEPROM Ffi AL AR (F IR FE.

ROM ADDRRSS ROM ADDRRSS

S A A A A NIS
ot A T L T T
A kPP D] S
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6.11-18 EEPROM RNl

6.11-19% 7% T EREAE F1PCH ] 28 5k SEILEEPROMBE LI 1L o

— STATUS=0x08 STATUS=0x18 ——
A
s N 12CDAT > ACK N 12CDAT
' (SLA+W) ” "1 (RoM Address High Byte)
4 12CDAT=SLA+W [ |2CDAT=ROM Address High Byte
" (STASTO,S1,AA)=(0,0,1,X) STATUS=0x20 —— STATUS=0xf8 — (STA,STO,S1,AA)=(0,0,1,X)
L (STA,STO,S1,AA)=(1,0,1,x) A |
P» NAK —» P
(STA,STO,S1,AA)=(0,1,1,x)
STATUS=0x28 — STATUS=0x28 —
12CDAT
» ACK ' >»
d > (ROM Address Low the) g
‘L 12CDAT=ROM Address Low Byte
(STA,STO,S1,AA)=(0,0,1,x) STATUS=0x30 — STATUS=0xf8 ——
A § Y
Y 35 Nak > P
4
(STA,STO,SI,AA)=(0,1,1,x) —
— STATUS=0x10 _ _ STATUS=0x58 STATUS=0xf8
4 STATUS=0x40 4 Read I12CDAT to Get Data 77 r
12CDAT 12CDAT
» » NAK »
g N (SLA+R) > ACK > (Data) » P
Y A A
I2CDAT=SLA+R "
L _ —— (STA,STO,51,AA)=(0,0,1,0) L— (STA,STO,SI,AA)=(0,1,1,x)
(STASTO,SLAAI=(0,0,1,X) STATUS=0x48 — STATUS=0xf8 —
- A J
t— (STASTO,S1,AA)=(1,0,1,x) _ S [ IMaster to Slave
NAK
4 4 [ Islave to Master
[
(STA,STO,SI,AA)=(0,1,1,x) —

6.11-19 LTI

VERENL, 1°C HHI2 K% STARTE S FMLL [, AR5 KESLA+W (MHLHLHE+E)FIEERPOM , 2 5224 F

B EEPROMEE it . &5, BEHESTARTE 53 AXESLA+R, ZJ5HBE MEEPROMAL H i BT
BT .
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6.11.6 FFFASBRET
R: A, w: A5, R/W: AL
I 7 = 5 |HR BhiE
12C Fehbiik:
[2C0_BA = 0x4002_0000
[2C1_BA = 0x4012_0000
I2C_CTL -

o1 I2Cx_BA+0x00 |RW  |I°C # & 1788 0x0000_0000
x=0,
I2C_DAT o e

o1 I2Cx_BA+0x08 |R/W  |I°C ¥ %717 % 0x0000_0000
x= 0,
I2C_STATUS .

o1 I2Cx_BA+0x0C |R I°C RS0 0x0000_00F8
x=0,
I2C_CLKDIV )

o1 12Cx_BA+0x10 |RW  [1PC 443 S 25 12 58 0x0000_0000
x=0,
I2C_TOCTL 2 ol e 7 B

o1 I2Cx_BA+0x14 |RMW  |I2C 7| 2 17 2% 0x0000_0000
x=0,
I2C_ADDRO . o
<= 0.1 12Cx_BA+0x04 |R/W  [I°C M HLHIlEZF7E2% O 0x0000_0000
I2C_ADDR1 .

o1 I2Cx_BA+0x18 |R/W  [I°C MHLHEhEZF7E8S 1 0x0000_0000
X=0,
I2C_ADDR2 )

01 12Cx_BA+0x1C |RW  [1PC MWLHHEZFAE 3 2 0x0000_0000
X=0,
I2C_ADDR3 )

o1 12Cx_BA+0x20 |RW  [1PC MWLHBHEZF7E5E 3 0x0000_0000
x=0,
I2C_ADDRMSKO ) X
=0 1 I12Cx_BA+0x24 |RW  [IPC MHLHBNEHERD 25488 O 0x0000_0000
I2C_ADDRMSK1 ) e

o1 I2Cx_BA+0x28 |RW  |I’C MHLHEHEFERD 27 758 1 0x0000_0000
x=0,
I2C_ADDRMSK2 ) o

o1 I2Cx_BA+0x2C |RW  |1’C MHLHLHEHERD 27 758 2 0x0000_0000
x=0,
I2C_ADDRMSK3 ) o

o1 I2Cx_BA+0x30 |RMW  |1’C MHLHEHEHERD 27 4758 3 0x0000_0000
x=0,
2C_CTL1 -

o1 I2Cx_BA+0x3C |R/W |I°C il fEse 1 0x0000_0000
x=0,
[2C_STATUS1 .

o1 I2Cx_BA+0x40 |RW |IPCIREFER 1 0x0000_0000
x=0,
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6.11.7 FHFEWR
I°C #5178 (12C CTL)

AR REE RIW  |#iid SiE
12C_CTL ,
01 12Cx_BA+0x00 RIW  [I°C &l %7 1744 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
INTEN I2CEN STA STO S AA 1755
£z R
[31:8] R e8]
Hh W b e
[7] INTEN 0 = I°C thikras
1= 1°C hibfige
1°C Fethl SR Ae AL
0 = I°C ¥t 2845
6] I2CEN 1 = I°C & 3l fi
flifig 1°C B ATIhBE IS . 24 12CEN=L I, 1°C B TIIREMEAE. 2 DI AL e AN h i 06 20 B
SV E N I°C.
I°’C START #s#i4z
[5] STA WE STA N 1 A BN, Ma L T5 RGN, 1°C M RIESTART BiEE
START.
I°C STOP ##ifr
FEENBER, WE STO dfkik—4 STOP L& fF8ML, RIE 1°C S-SR E B LR,
(4] STO WRKE]—A STOP IR, IXAMRESWRIME E3hiER. 4 1°C AHUER, #E STO &
7 1PC B SCTEHE WA IR, X R AE MWL 2 T A TR ML & R E 1
Bl .
I°’C HifRa
(3] Sl W AN 1PC RS BIAE S AE4212C_STATUSH, SI MRS BB Az, I HARINTEN
(I2C_CTL[7)frw B, ML 1°C dhibrigR. SI i A iz s 1 %,
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LA £
Bl B I AL
2 AA=L S T HBE BB BRI, AESCL L R 2 i ik 26 LR AR i, %% (SDA
[2] AA TRHST) iR E. 1) MHLIELERN S FHUREIMEE. 2.) B0 & BN B RIER &K
ERBEE. 24 AA = 0 Se T b sAE sl sy, DU 7E SCLEZL AR 28I b Fik b 3 1)K 5[5
—ANER% (SDAEHT) 155,
[1:0] RE TRE
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I°C BEEFHER (12C DAT)

FrH k& RIW  [#iid RAfE
fzc&DfT 12Cx_BA+0x08 RW  [IPC #il 25 f7ae 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
DAT
fir Eiip
[31:8] PRE TRE
po foamra [ e
1"C & 47 31 1 8- A% 4 24f M\ kA2 T-Bit [7:0]
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I’C REHFHER (12C_STATUS)

HH i B RIW  |#R ShifE
I2C_STATUS .
=0 1 12Cx_BA+0x0C R I"C R AAF4E 0x0000_00F8
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
&
15 14 13 12 11 10 9 8
R
7 6 5 4 3 2 1 0
STATUS
LA iR
[31:8] R RE.
PC REHHR
EAEARE MALE R0, ENMREENAASERSEN. HE26N M FRRE. 4
12C_STATUSIH Z0xF8¥A HF AT H Wi R A HAh i 12C_STATUSHHER B 12C R
[7:0] STATUS[7:0] Ao BHNGIRER, HEFEARSFWIER (SI=1). 78 SI BREAEE AL SI R IEE AL
JE— LB EIE, ARSI 12C_STATUSH . 14k, Ox00IR A # R B LEHR
R R AR 15 5 b T WIS M A IERR AL B R AR . A IERGIAL B LE IR TE HR AT 4%
LRI RE S NI €/ S R VR 2 X A TR
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I°C BB MRS (12C CLKDIV)

FrH k& RIW  [#iid RAfE
fzc&cll'KDlv 12Cx_BA+0x10 RMW  |1PC IS &/ S 27 77 2% 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
DIVIDER
fir Eiip
[31:8] e TRE.
1°C B 43 SR 75 A7 55
[7:0] DIVIDER[7:0] I°C Bifde s 2 = (RGERH8) / (4 * (12C_CLKDIV+1))
VER: 12C_CLKDIV Hik/MEN 4
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I°C FBRH ] S A28 (12C TOCTL)

HH i B RIW  |#R ShifE
I2C_TOCTL . N
<= 0. 1 12Cx_BA+0x14 RIW  |I°C a5l 25 17 % 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
&
15 14 13 12 11 10 9 8
R
7 6 5 4 3 2 1 0
= TOCEN TOCURIEN TOIF
LA iR
[31:3] Re RH.
RIS THEAE R AL
0 = ZEATiE I 114
2l TOCEN 1= (AL
Y LA TR AR, RS TESHEREH AT WESINLE S S AT E, 1ES
THERE S ERH A
RET 2 B SRR B 4
0=%H
[1] TOCURIEN
1=f#ige
v AR, TR RYR 4 6.
AR
[0] TOIF MR R A, AL E AL, R 1PC TR E R NTEN) BEoN1, MR35 %

CPU fHlkr o
VE: 5 1ERIZ.
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I°C MHLHEHE 257782 (12C ADDRX)

HH i B RIW |k ShifE
I2C_ADDRO
a 1 12Cx_BA+0x04 RW  |I°C MHLHBHEZF7E 8% O 0x0000_0000
X=0,
I2C_ADDR1 )
o1 12Cx_BA+0x18 RIW  [IFCANLH L 27 4% 1 0x0000_0000
X=0,
I2C_ADDR?2 )
o0 1 I2Cx_BA+0x1C  [R/W |PCMHLIEZ 1788 2 0x0000_0000
I2C_ADDR3
=0 1 12Cx_BA+0x20 RW  |PCMMLHhE 277728 3 0x0000_0000
31 30 29 28 27 26 25 24
&
23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8
&
7 6 5 4 3 2 1 0
ADDR GC
£z E7:3%
[31:8] e TRE.
1°C Huht
(7:1] ADDR([7:1] TR, ZFARNEBRA B AN, @7AE RS A S k. aniAE—
bk, 1°C S E BB .
T i AR )
[0] GC 0=12t
1= 1fifig
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I°C MK HERD 57758 (12C ADDRMSKX)

HI7R IR RW  |Hid LA
I2C_ADDRMS
KO 12Cx_BA+0x24 RW  [PC MBI HEFD 25 7788 O 0x0000_0000
x=0,1
I2C_ADDRMS
K1 12Cx_BA+0x28 RW  |IPCANLIEHERD 257788 1 0x0000_0000
x=0,1
I2C_ADDRMS
K2 12Cx_BA+0x2C  |RW  [IPCHMLHbhE#ERD 25 77 52 2 0x0000_0000
x=0,1
I2C_ADDRMS
K3 12Cx_BA+0x30 RIW  |PCANLIEHE RS 25 /758 3 0x0000_0000
x=0,1
31 30 29 28 27 26 25 24
&
23 22 21 20 19 18 17 16
&
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
ADDRMSK ~&
A D4
[31:8] =& PRE.
I°C Huhk-HERD AL
[7:1] ADDRMSK([7:1] [0 = 1°C HhhbHER AR (B2 (KA S bk A 7578 227 A bk 25 77 48)
1 = PCHIEFE L (8 B (F2U5 3 FRAR R IR A LX)
[0] e {RE.
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I°C I 5 R 1 (12C_CTL1)

e R RW  |#ik BhfE
[2C_CTL1 .
=0 1 I2Cx_BA+0x3C  |RIW |I°C #&h %748 1 0x0000_0000
31 30 29 28 27 26 25 24
e
23 22 21 20 19 18 17 16
fReg
15 14 13 12 11 10 9 8
7~
7 6 5 4 3 2 1 0
Ry URIEN OVIEN NSTRETCH | TWOLVFIFO WKEN
ZiYA ik
[31:5] Re RH.
1C Under Run 9 lrdd)
” URIEN M TWOLVFFS fig BL7E KIEZEAE+ % Azunder run4EE, % BURIEN NLK % T HE R4,
0 = Under run 2k
1 = Under run ¥ {#i g,
12C Overrun H st
] OVIEN M TWOLVFFE GE B E R A7 T Kk A over runZfiF, % B OVIEN ALK ZE Wi 8 R45.
0 = Overrun 2%
1 = Overrun i BE.
I°C Bk EARZH
2] NSTRETCH 0=t LN R FSIBA HIERR, 1°C SCLA L i fH% .
1=t R B T SIS BEE R, 1°C SCLEZA il fF4H .
ZRETFREREL
0=7%H
1={figk
1 TWOLVFIFO Vw20 S it sl 8 7. FSRIRTH2C R AR MOMERE . A%, IR T
JAHISTART (12C_CTL[S])Z#IAI B STOP (12C_CTL[A])4% il i B % AE 24 i v K vl i We 5 B
Bro AT, BRINEASANBIRRFE L, STOPRLRIZIE 53R h WS ks B
R, BEBS, SBANEHRTTIBAERE, 12CIKa1E BAMN IR B RUR L.

Oct. 12, 2015 Page 352 of 424 Rev.1.01



NUVOTON MINI5S8DE

I

i (i3]

PR REAL

0 =%

1=fige

M AGHEEFER R T, HEI B R 5 S5 S 8 AR LD, sAT DUEI PC R 4is &
Bl

B A PCOA L FriZahgs, A IPCIE AL

[0] WKEN
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I2C IREFFFER 1 (12C_STATUS 1)

e R RW  |#iiR HifE
I2C_STATUS
1 12Cx_BA+0x40 RW |IPCRAZHFFE1 0x0000_0000
x=0,1
31 30 29 28 27 26 25 24
R
23 22 21 20 19 18 17 16
fReg
15 14 13 12 11 10 9 8
R
7 6 5 4 3 2 1 0
e URIF OVIF EMPTY FULL WKIF
172 Eii 3oy
[31:5] g {RE.
1C Under Run R
[4] URIF o
M TWOLVFIFO = 1K}, Z KRR EIZEZE A4 Funder runiR.
1C Overrun W&
[3] OVIF o
MTWOLVFIFO = 18}, %M RnE A2 4k Toverrun R7S.
I’C ~HBHEERS
2] EMPTY o 3
MTWOLVFIFO = 1k}, %M RN BN
I’C ~HBHEBRS
[1] FULL o i
MTWOLVFIFO = 1R, 1%L R R KB A T o
I°C MafEH rdR &
[0] WKIF L A MR IRERL R TR PCMe RS, A% E AL, BB USE.
Y RBIPCOA ST HMAE LIRS, %X IPCITE L.
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6.12 BATHMELEL (SPI)
6.12.1 MR

FATAME B AL L(SPI) 52— TAR T2 T FD 8 AT Bi @ il . B m] TARLE MR, FI
FIALRUFHE DA EAE o 2 MM R E I, SPISRAT s - R I, 12 K0 ) b L2 ik
I PAAT I - H B . 12 SPIZ i 2% 1T LA BN E B BB

6.12.2 KHE

o CRFENEMNER

o IMCERIEMALKEE

o IRMLIUAI2MIFIFOLEAE

o RIS RRRALEURAL I S
o IFFFIIHIFFIIAE

o SURPFEITRIRTIAE

o MM =LA

6.12.3 EH
—— Clock Generator > <« |sPl cLK
<« Status/Control <—>»| |SPISS
| Register

v <«—»] |spi_wosi

APB | o

Interface Core Logic -4—p Pad MUX _
—» 0 |l«—»] |spPi_misO

Control —
R

1 TX Buffer

- RX Buffer

—_—— e e ——_ —_ — =

K 6.12-1 SPI {EX
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6.12.4 BEARE

SPI5|HI{ESYS_PO_MFPZHF 74 HIECE . SPIZMEE £ AT LAfECLK_APBCLK[12]H{#ifig, B Py nl LA7E
CLK_CLKSEL1[5:4]i%#%.

6.12.5 IhREIR

6.12.5.1 A%
SPIFME B8P 47 B LR I P

SPIE | 4% 75 2L SPISM I £k K B SPIZ 4R 51 o N PAT EE AL H1 . SPLSZRIT 812 SPI_CLK G| 1 F 32 4LfY
ek . SPIZNEET B AR 2 il W E R #h Y. DIVMOD (SPI_SLVCTL[31]) i &4 B % (SPI_CLKDIV[7:0])k
B, CLK_CLKSEL1# {745 [ISPISELSL Y E T SPISM I % I B . % B DIVMODA N0, AT % H %
77 I SPI b R 15, i#id % B SPI_CLKDIVZF 77 28 ' DIVIDERK e 5 I A A 8 1 B A PR 4

TESPIENEAT, SPISMEIN 155 T SPLE 2 4

FESPINHUEAT . SPLEZEITBh i A Ah ENLBEE SR M. MBI KT SPIST BN b A4 A iR 4 A
(3 B BB RIS BRI . IR AEAE BN MHURET,  SPISME I AR A e ELAPBI R .

EHUAHL R

SPIF i 28 7] LB L % B SLAVE £i7 (SPI_CTL[18])fd & i EHLERMNURE R, k5 A #SPITEHLEL & ALK E
T FEHUARE RTS8 FHAE B 0 s o

SPI_CLK »| SCLK
SPI_MISO (= MISO
SPI Slave
Controller SPI_MOSI » MOSI
Master
SPI_SS » SS

K 6.12-2 SPI F= MU 20w F HE
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I

SP|_CLK |« SCLK
SPI_MISO - MISO
SPI Master
Controller SPI_MOSI = MOSI
Slave
SP|_SS (= SS
6.12-3 SPI M HLIR R FHAE &
R RS

CLKPOL (SPI_CTL[11])5& X T SIS APIRAS . Wi CLKPOL =1, SPI_CLK#HiH NS M m HEF: &
ICLKPOL = OFf, #y HifE HE°F

RIEIBWAR
FRH 7 B L E XAEDWIDTH (SPI_CTL[7:3])) . FEAZIAANFENON , &) DA AL B N 3247 .

SPISS |\ /
YAYAVAVAVAVAVAYAS

SPI_CLK

SPI_MISO X T|\>A<[8381] TX[30] X:S\ X TX[16] X TX[IS]X TX[14] >G\ X TL;Z’[E]

SPI_MOSI X R'\;'(?g'i] RX[30] >G\ X RX[16] X RX[15] X RX[14] ><] >< éf[%]

6.12-4 — AL 32-41

LSB/MSB {k5&
LSB (SPI_CTL[10]) & L T Fudi 70 K i i A2 LSBAR Se ik 2 MSBAR L «

TXNEG (SPI_CTL[2]) & X T #IGAEKIERS, JEAE AT B SPI_CLKH) T FEIFIE 2 B AR
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BlE
RXNEG (SPI_CTL[1]) & X T B /el s, 27EHRATHBISPI_CLKH AT & LA .
7#: TXNEG f1 RXNEG HIW B & HFH. #Aa)iEi, B kKRR ge & 8 MR R .

FHRHR

EFEHHELT, SUSPITV (SPI_CNTRL[15:12]) A Fic & PN % S 454 7 2 18] AR 8] B o AR TE] B 52 U
BT — AR S 7 B G — AN BRI B R — AR S - 58 — NI PR . SUSPITVIIEE E80x3 (3.5 M HAT
IR IH) . W SRR HIFIFORE S, SUSPITVHI 3 & B AEAEH .

ML

EENAEIT, ZSPIEHI 5% B8 T MHLIE B G ISPI_SSokIKEN F 4bMHL % . AEMMIEER T, FohE
ML #5308 1 SPI_SSHi N\ s I 3R MHLIE 15 5 BISPIFEHI % . A EHUMMUBE T, MHLERE S 5 0k
A7) LU I g FE 25 A7 #5 SSACTPOL(SPI_SSCTL[2]) K # 2 A 2 ek m A 2L, SSLTEN(SPI_SSCTL[4])5E
ST WAL 45 5 SPI_SS Ay #L P it  38 & Sh Wy A e o i o 4% AP A0 438 Bk T T I 8 45 O ALY E LA 2

A,

EMAUEZNT, WHRSSLTEN (SPI_SSCTL[A]) AL it & ik Tk, WIZFFELTF (SPI_SSCTL[5) k%
TNAE — AR 58 BT B2 ISCE 1B B AN B i B 74 DWIDTH (SPI_CTL[7:3)) ik EE (f&%
SEAETR MMM UIE TS 5 R EE B SPIFEH 28 52 il T — IR B AL, A &P BiirEELD .

B SPAh R /iR fih R

MM, MALIEFRAS 5 0T LAYEC B o BP0 i & I il R X, B0 N — AN R AL
SO TFE, B DL MNERE SRS R . U B — A ERLH, w478 UNITIF
(SPI_CTL[16]) i sa oAt vh Wiks S & B AL, WHR EWEE RiE—ADERODIE NN, i RS
B WKL B oA S R bR E A S B AL P AR B, S E TR — N RE, ALK
TSR W bR B S B AL AR R AN EEE A, SDWIDTH (SPI_CTL[7:3]) % & {EAH L EC I,
MALIET B TTAE S R W AR B S B o 35 AN, a0 S AL AR TR A 4 3 1) 1) B 4% 4 B DML 3255 R v T
WA, B sm i ML £ R A5 YT iE , S B T 2/ 00 8EE, ML B o4 b Wby &0k 2>
WE L. P A DL E L TR SRAS B B 2 15 B 4 4 AL 5

6.12.5.2 HzMHLEFF

EFEHBLT, WRAUTOSS (SPI_SSCTLR)WE N1, MHLEERGESHE S E3h ™4, HFRHESS
(SPI_SSCTL[O]) 2 5 {58, K MAHLIE £ {5 5 %t 2ISPI_SSHE I L. X B Wk # 41 i % & SPIEN bit
(SPI_CTL[O]) R FFta s e fantd, 7ESS (SPI_SSCTLIO]){# &E K MHLIEFAE 5% th SPIE i 2% H s B N A
RORAS, ERIRAE S R G A BN TERCIRES . WRAUTOSSHEE %, MHLERM (G5 & EiEdF
TENNERRSS (SPI_SSCTL[O]), AT AHLIE NS SR B R AS o ML B4 H S 5 I 0E PIRES
HSSACTPOL (SPI_SSCTL[2])3K5E X«
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6.12.5.3 FHEM/FLHE

Ltk B IMSBAR 5L (LSB bit (SPI_CTL[10]) = 0) B A f& 771 S HE P ThRERT, 170 7E TXFIRXZEAT I 2585
4 2> 1% #8 [ByteO, Bytel, Byte2, Byte3|HHiHE/T, HiHE &0 KB # L & H3247(DWIDTH (SPI_CTL[7:3]) =
0). KIKMEEIE BN F ¥ 4548 A Byte0, Bytel, Byte2, Byte3. HIHDWIDTH (SPI_CTL[7:3]))i& & ~24
A, TXFIRXZAEH B B4R T*Bﬁ[fl%%uByte ByteO, Bytel, Byte2] & #rHE, SPUZ #2445 £ 14 1 ByteO,
Bytel, Bytezﬁ’JJuﬁr“kni/i%tlﬁziﬁz%E — AT AR IBMSBAIL e R S A ik 0. 16 A U LN 5
FHEAHE. AT EAT ThEE R A DWIDTH (SPI_CTL[7:3])416, 2441 32 firifid& [ .

SPI_TX/SPI_RX TX/RX Buffer
, LSB =0 (MSB first) ;
MSB first MSB first
> MoB T & REORDER = 1 — -
Byte3 | Byte2 | Bytel | ByteO - ByteO | Bytel | Byte2 | Byte3

DWIDTH = 32 bits

—> MSB first
nn ByteO | Bytel | Byte2

DWIDTH = 24 bits

> MSB first
nn nn ByteO | Bytel

DWIDTH = 16 bits

nn = unknown byte

6.12-5 ‘7T H AP

6.12.5.4 FHMHHEI)5E

FHRIR TN AE 5 FARIR D REHRAESUSPITV (SPI_CTL[15:12)) P #H T B . £ AR T, @ik E
REORDER (SPI_CTL[19]) N LKA Ge =47 AT DhRE, MR e AN E SR 715 2 TRl A —1M0.5 ~
15.5/ B AT IR 0T AR 1] K% . DWIDTH (SPI_CTL[7:3]) T Lk B A16, 2413217,

Suspend Suspend
Interval Interval
cwsoes [\ N
)

SP| CLK N b A e Rt T bl B o oY
- \

T A e N P L PN I

cLepoLL \ | \ [\ (R W \ \ A Y (R W

T l — l — =

SPI_MISO TXE;Bl] TX[30] X} ‘ >< TX[24] >< TX[23] >< TX[ZZ X:W >< TX[16] ><
v v v v v v :

SPI_MOSI >< R'\f(?SBl] RX[30] X}B >< RX[24] >< RX[23 RX [22] X: RX[16] ><

}4— 1st Transaction Byte ADi }47 2nd Transaction Byte 4>|

I< Transfer Word — — — — — — — — —

6.12-6 F I RHRAS 7
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6.12.5.5 MHI3 L0

*SLV3WIRE (SPI_SLVCTL[8]) # # A& 11F 58 MHLIZRAR A, 75 ML N T SPI il 28 7T LATE %A MAL
LRSS T LAE. SLVBWIREM MM FH K. EH—DFPUBIRE, FHE =, SPI_CLK,

SPI_MISOFISPI_MOSI. SPI_SSHIT LA E K —1MGPIO. XSLV3WIRE#; 1% 1K, £ SPIEN#: & A1
JG . SPINMHUKGFF U HE 28 AOEFFECEAE . S4B AL 0% /E DWIDTH (SPI_CTL[7:3)) K FE & UK,
B TTAE P PR B UNITIF (SPIL_CTL[16]) K4 B Ar

¥E: FEMML3ZAE R N, SSLTEN (SPI_SSCTL[4]) M iZ 4% B Al

6.12.5.6 FIFO =

1 FIFOEN (SPI_CTL[21])) #5151k, SPHEHI#E CHFFIFOM N . SPHEHISRAC & 1 4132407 K& FI4 1L
FIFOZZ 47

RIEFIFOZATF /& —MNAEIREE, 32015, il F e r. S LUl S5 SPI_TXFH A4 5 A
RIEFIFOZAT o AFAETE RIEFIFOZAT AU S B A8 it A U R IE & . W42 RIEFIFOZ AT
T, TXFULL(SPI_CTLR27)i=# B 1. MSPILHNE H T KIEFIFOZAT H M & Ja — MR, 442
RIEFIFOZAT A, TX_EMPTY(SPI_CTL[26)) i # B 1. V& fJa —E b e TR TX_EMPTY
(SPI_CTL[26)]) tr& LB E 1,

W FIFOZZAF & — N AZIREE, 320098, St th A AF 384247 . RS il 8 SR A 2O B I 50 3 1%
Z247 . FIFOZZ A4 vl LB A SPI_RX FFAE#R L. FIFOIL T A — AR IR, BRXEMPTY
(SPI_CTL[24])FIRXFULL (SPI_CTL[25]), Hk#E B M FIFIFOZAZHIIRA .

FEFIFOREAUT, IR AR R AE FT LAl 1 B TXTH (SPI_FIFOCTL[29:28])#l RXTH
(SPI_FIFOCTL[25:24]) R B 5E « 417 i1 K IEFIFOLEAT A R BUN T 3 & T TXTH® 2, TXTHIF
(SPI_STATUS[AN & # B 1. HAFME(E R IFIFOZE AT HIA S8 i+ BUR FRXTHBEE, RXTHIF
(SPI_STATUS[O] £ #i B 1.

7E FIFOR R F, 4B aT LA sl i 804 5 N SPIRIEFIFOZEAT . 4 SPIEHI28 T/EfEFIFORE T, R i,
SPI_CTL %178 ISPIENA i E45 4], SPI_CTL #1783 N B A SH BB, BAEFIFOENS #1115
EFFIFORE R 24
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AN
Write
SPI_TX Register
MQOSI pin in Master mode
or Eﬂd— Transmit Buffer 0 il
MISO pin in Slave mode = 3
APB
.. [ 3
MISO pin in Master mode ‘
or EZ'—» Receive Buffer 0 i
MOSI pin in Slave mode ‘ ‘
Read
SPI_RX Register

6.12-7 FIFO fsUHEE]

SPI EHBEAFMFEREFIFO K

FEFNET, AT RIEEAED, HFIFOEN AL (SPI_CTL[21]) W& N1, BMAEEHE —PMEIEHISPI_TX &
225, TXEMPTY (SPI_CTL[26])br& ¥ &siii T . RERIX FIFO ZA74E%, KIEBAMESLRIITIE. /P
AT ENE N — AN ER LRI RISPI_TXd. 78 FIFO BT, SPI 2 #eKs £ 78 AN 2 (1 55 55 2 1)
BN —RHR A B, PRHER [ b5 i B2 HSUSPITV (SPI_CTL [15:12]) I E Bt iE » R B TXFULL
(SPI_CTL[27))#x& N 0, H P #h AT LAS #idE BISPI_TX /745

UREEROE I B SR S, T ORISR S A sk . WRAERr A Bl fe ez Ja,  SPI_TX #F
A7 o BB B, WAL 1k

TEENBNEREF, B ATEEE W SPI_MISOE IS B AF B TE BRI FIFO 2247, 432X FIFO 7 A
RELEHER, RXEMPTY (SPI_CTL[24) ¥ 25N 0. RERXEMPTY (SPI_CTL[24))tx& 4 0, At
AT LA SPI_RXZ A7 25 S U 2 i Bl « R B I FIFOZE A B 5 44 R8s, RXFULL
(SPI_CTL[25))#n &K = p i B N1, ShlE, SPHEHI 2 1F EHEE, BRI ISPI_RX 2 /4%

SPIMHIE A BEFIFORE R
MU, HFIFOEN £ (SPI_CTL[2AD# X E N 1, SPIENAL(SPI_CTL[O] K2 it H sh % BN 1.

TEMNUREBAE S, S HE BISPI_TX A /748, B K S92 KIZFIFOZ 47, H TXEMPTY
(SPICTL26) #x ¥ = 450 UM & M ENBLIRBINEES, KEHBE¥RSTHH. RE
TXFULL(SPI_CTL[27) 45 &4 0, #AFH AT LS H s BISPI_TX A /4% . 1ERTAEUR A SPI KiXZH ot
Rikli 2, HBAEEAEH SPL_TX0% /748, TXEMPTY(SPI_CTL[26])Fr & 9k E N 1.

FEMHLEE AR, 34T s SPI_MOSIE BRI,  JFH AR FIFO 73 /s . Rl 5 3
HUBE R A 2 0L
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6.12.5.7 14y
SPI B4 W

2 SPIE H 2% 58— N AL, B R AR EUNITIF (SPI_CTLL6)) K & gl B A . 4 S rp i fif B for
UNITIEN (SPI_CTL[A7)# &AL, WIBAA L4 Wi s e CPU™ A il . AL AL b I br 5467 A RES 1

SPI MHL3ZAR AR 4 o T

TELMIAT, UMM BISPI B 8550, 3 2 lar= A iaH e &, SLVSTIF
(SPI_SLVCTL[11])¥ <4 B 1. ik SLVSTIEN (SPI_SLVCTL[10]) #¥% & Jv 1, SPIEH] Sk < fil
— AN W R R I EEE AN T DWIDTH (SPI_CTL[7:3) B sk, (8 2 SR SR A 1)
FRA BT BN, A LLEE SLVABT bit (SPI_SLVCTL[O)Az ke ik 4 i fE 4. Witk &
SLVABTAL N 1, HIe&d ks S UNITIFR 24 B A

B FIFORBIT F i

FEFIFO 3R, Ar Dhged@ s . Wi e B 58 A2 RXTOIEN (SPI_FIFOCTL[21]))&E1, fEFIFO
BRI EIE, I B EA BRI 7 ENURE T #1644 SPIZM A £ 1, BRAE MHLEE T
IS 576 SPIZM G I B A I, 23 & H — AN EE I B o

3£ FIFO iR

FEFIFORLICT, URAGEFIFOZAF A B T B/ T 855 TTXTH (SPI_FIFOCTL[29:28]) M B2 fH, K
EFIFOT Wrkr o B 1. MEXTHIEN (SPI_FIFOCTL[3])E1, KiLFIFOHWifdife, SPIZH| a8 a /7 —
MNRIEFIFOT W R R 4.

B FIFO it

TEFIFO BN, WIRBILFIFOZAT 1A R T UK TRXTH (SPI_FIFOCTL[25:24)) e e fl, #:Ik
FIFOHWikr &4 E1. WHERXTHIEN (SPI_FIFOCTL[2)) &1, $#IRFIFOWEiRE, SPHzHI#s 44—
MEFIFOT I 8 R % .

6.12.6 BMFHE

MMM 5 (G BOR AT LH SSACTPOL(SPI_SSCTL[2])7 MISSLTEN (SPI_SSCTL[4])7 K& 3o H

A7 (SPI_CLK) M2 BRARA AT U I CLKPOL (SPI_CTL[11]) Al B i f-F e . A B 7
DWIDTH (SPI_CTL[7:3])) & X, KikAzU R 2 L MSB 8¢ LSB {5t LSB £7(SPI_CTL[10])& X. H

FaT Ll it 15 B TXNEG/RXNEG (SPI_CTL[2:1]) %5 47 8% Kde 15 & I8 M WSO i) A7 I B 1038 s . DA SPI
ORISR BB .
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SSACTPOL=1 / \

SPI_SS

SSACTPOL=0 \ /
CLKPOL=0 ( } ( } ( \ ( \ ( \ ( % { % ( }

SPI CLK I bl O e N e N i A et A bt IR el SR
- e T e T e e e
CLKPOL=1

KSWB] TX[G] X T)([5] X TX[4] X TD([3] X TX[Z] >< TX[l] >< T"f['g] ><

MSB LSB
SPI_MISO X RX(7] RX[6] X RX[S] X RX( 4] X RX[3] X RX[2] X RX[” X RX[0]

Master Mode: SPI_CTL[SLAVE]=0, SPI_CTL[LSB]=0, SPI_CTL[DWIDTH]=0x08

1. SPI_CTL[CLKPOL]=0, SPI_CTL[TXNEG]=1, SPI_CTL[RXNEG]=0 or
2. SPI_CTL[CLKPOL]=1, SPI_CTL[TXNEG]=0, SPI_CTL[RXNEG]=1

SPI_MOSI X

—'z

6.12-8 SPI MU T I P

SSACTPOL=1 \
SPI_SS —

SSACTPOL=0 \

cwpozo /N [\ [/ A [N /N o N )
SPI_CL oo = = == == = =

CLKPOL=1
\v I \v I | I | I | I | I # I v\ I
SPI_MOSI X TLE[S X T >< T2 >< (@ >< e | TXE | T | Ve
v v
SPI_MISO X RL)f[%] RX[ 1] X RX[2] X RX[3] X RX[4 X RX(5] X RX(6] X RN

Master Mode: SPI_CTL[SLAVE]=0, SPI_CTL[LSB]=1, SPI_CTL[DWIDTH]=0x08

1. SPI_CTL[CLKPOL]=0, SPI_CTL[TXNEG]=0, SPI_CTL[RXNEG]=1 or
2. SPI_CTL[CLKPOL]=1, SPI_CTL[TXNEG]=1, SPI_CTL[RXNEG]=0

6.12-9 SPI MR RIS (32 B SPI_CLKAHIfT)
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SSACTPOL=1 / \

SPI_SS

SSACTPOL=0 \ /
CLKPOL=0 ( } ( } ( \ ( \ ( \ ( % { % ( }

SPI CLK I bl O e N e N i A et A bt IR el SR
- e T e T e e e
CLKPOL=1

KSWB] TX[G] X T)([5] X TX[4] X TD([3] X TX[Z] >< TX[l] >< T"f['g] ><

MSB LSB
SPI_MOSI X RX(7] RX[e] X RX[51 X RX( 4] X R><[3] X RX[21 X Rxlll X RX[0]

Master Mode: SPI_CTL[SLAVE]=1, SPI_CTL[LSB]=0, SPI_CTL[DWIDTH]=0x08

1. SPI_CTL[CLKPOL]=0, SPI_CTL[TXNEG]=1, SPI_CTL[RXNEG]=0 or
2. SPI_CTL[CLKPOL]=1, SPI_CTL[TXNEG]=0, SPI_CTL[RXNEG]=1

SPI_MISO X

—'z

6.12-10 SPIMKUIE R F K 2

SSACTPOL=1 \
SPI_SS —

SSACTPOL=0 \

cwpozo /N [\ [/ A [N /N o N )
SPI_CL oo = = == == = =

CLKPOL=1
\v I \v I | I | I | I | I # I v\ I
SPI_MISO X TLE[S X T >< T2 >< (@ >< e | TXE | T | Ve
v v
SPI_MOSI X RL)f[%] RX[ 1] X RX[2] X RX[3] X RX[4 X RX(5] X RX(6] X RN

Master Mode: SPI_CTL[SLAVE]=1, SPI_CTL[LSB]=1, SPI_CTL[DWIDTH]=0x08

1. SPI_CTL[CLKPOL]=0, SPI_CTL[TXNEG]=0, SPI_CTL[RXNEG]=1 or
2. SPI_CTL[CLKPOL]=1, SPI_CTL[TXNEG]=1, SPI_CTL[RXNEG]=0

6.12-11 SPIMMUIE R R I 5 (32 % SPI1_CLKHHAL)

6.12.7 ZmiEnpl

Bl 1: SPI 4B AE R FNLZ V5 — A AL &, RN
& CHURAE B AT AT
& HORTES AT Bh R B
&  MSB %tk
& HUEvEESHL
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€  SPI_CLKZ WA MK HEPIRE
& FRRARIEAER— D FTT
& 5NN HUHE. MHLERRES A TFAE 2

BRI T

1) ¥ DIVIDER (SPI_DIVIDER[7:0]) 788K ¥ 7€ o A7 I Bl A<
2) H—AEEMEBISPI_CTLE T 48 K% H| SPIE N1

BT SLAVE (SPI_CTL[18] = 0) ¥ &SP i #:F A1 0L

i CLKPOL (SPI_CTL[11] = O) i & & 1T B % 25 IR IR A 9K HL~F
T TXNEG (SPI_CTL[2] = 1) & £ s 1E 5 AT H 4 T BV &4
JEILRXNEG (SPI_CTL[L] = 0) % LAY/ B 4TI 4 ETHE B
B DWIDTH(SPI_CTL[7:3] = 0x08)# & — Ik AL i K Fys it

JEIFLSB (SPI_CTL[10] = 0)&x EMSBfLSE, AFHELER SUSPITV (SPI_CTL[15:12]) B iX Fif
LR EARFIFOB

3) 45SPI_SSCTLAfF# 5 NG 1E FMER LI FENL A S E
1. JEMESIMHLEEAIAUTOSS(SPI_SSCTL[3] = 0).
7 AL B350 FLF- 2 81 . SSACTPOL (SPI_SSCTL[2] = 0) i3 B ALkl e MALIE 45 5
2. B BEE MHLEESEHIFISS (SPI_SSCTLO]) K3 B ML S5, KBS H AL EE % -
4) i SPIENZEIRKIE(F)— N EEE B AP BL A, TP BT 22 0% I HE 5 N SPI_TX & A7 3%

5) Wi SPI EHLA RN IMINLE R (5D — AT RIEEE, AU E LR R0 EdE 214,
T SPI_TXAN TR i i A 5T .

6) fHAESPIEN (SPI_CTL[0] = 1)K JT4h SPI &4 .

7) 4% SPI kA Cn B AEAZUNITIEN bit (SPI_CTL[A7])#fiAe) Bi#e 6l SPIEN
(SPI_CTL[O]) 1o EL 2 #tfi {4 H #hif5 % o

8) MSPI_RX[7:0]H i H B2 B — AN 15 Hdis
9) HEELIF 4) 4k HAWBHE AL B SS (SPI_SSCTL [0])# 4% 18 A A AL R4

o g k~ w bh PR

Bl 2: SPI il 4R 1E N MHLBE & A — F A ENLR AR . SR EHLEESPI 8205 MHLE S . R
& BETERATI B BT

HOHRAE AT Bl R BRI AR

LSBf St f& 4

K 58 FE8 AL

SPI_CLKZE IR RFES Jy iy HEL

BUCRIE M — T

MR 5 A e PR

* ¢ 6 0 0 o
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BAERAEW T
1) #EDIVIDER (SPI_CLKDIV[7:0]) K& MHLIME BT R . iZ A0 UK TSP ZR I B2
2) 4HFAFASPI_SSCTLE N A B R SE I ML A A OGS

B ML A 2P A2 SSACTPOL (SPI_SSCTL[2] = 1)1 KLk $fih % H2 P47 SSLTEN
(SPI_SSCTL[4] = 1). K5 iy HE ik & A 9 MBLIE 345 5 o

3) B ESPI_CTLEH A7 k4 SPI MHLIAT J9
1. JBEIESLAVE(SPI_CTL[18] = 1) & SPIFE#I#$F N ML %
2. @I CLKPOL(SPI_CTL[11] = 1) & HFATH 80 0 25 ADIR & s B
3. JEIFTXNEG (SPI_CTL[2] = 1) B At A8 4 470 Bb (1) N B AL
4. BIFTRXNEG(SPI_CTL[1] = 0) & ¥ 75 5 47 I e (1) _ETHEBAE
5. iHiZDWIDTH(SPI_CTL[7:3] = 0x08)# B — X T L4 1 K FE N8fir
6. ITLSB(SPI_CTL[10] = 1)% & LSBAL St 4
4) 1R SPI MALEL R I% (BEE) — A 717 BB B /b L, LK BT A0k I B0 "5 N BISPI_TX % 4745 -

5) Wik SPI ML EE M ENRIR (S ) — 1 8dE, P A0 A B i Ae 5, A T 2K
P B SPIL_TX 2 fE 8.

6) WE SPIEN (SPI_CTL[0] = 1)k5 5 i 7 EHL A& I MM LGB Al A S N AT ERAT I B N, DA RAE
SPI £ R 15 5

7)  ZFF SPI R A Cin B EBEAZUNITIEN(SPI_CTL[L7]) e fdi At si4e kM SPIEN bit
(SPI_CTL[O) . B 2 s+ H B %

8) MAHAFESPI_RX[7:0]7 U4 B 1) — AN 75 B di
9) HEEDIRA) K4k E B AL E0E FRSPIEN(SPI_CTL[O]) KA 1k £ 4% %
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6.12.8 FFFFEERRGT

R: R, W: {5, R/W: I[iEE

HH s B w5 |[H#HR BAE

SPI it

SPI_BA = 0x4003_0000

SPI_CTL SPI_BA+0x00 RIW  |SPI & HIFRAZF f748 0x0500_3004
SPI_CLKDIV  |SPI_BA+0x04 RIW  |SPI o 475 77 4% 0x0000_0000
SPI_SSCTL SPI_BA+0x08 RIW  |SPI MLk 5 55 17 4% 0x0000_0000
SPI_RX SPI_BA+0x10 R SPI HR I AT A7 3 0x0000_0000
SPI_TX SPI_BA+0x20 W SPI HdE Rk A A7 4% 0x0000_0000
SPI_SLVCTL |SPI_BA+0x3C RIW  |SPI MHLI% I FR A5 %7 A7 4 0x0000_0000
SPI_FIFOCTL |[SPI_BA+0x40 R/W  |SPI FIFO #il| %47 3% 0x2200_0000
SPI_STATUS |[SPI_BA+0x44 RW  |SPI R ZAF2E 0x0500_0000
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6.12.9 TR
SPI #EH FREFHEEE (SPI_CTL)

B & RIW  |#R HhE
SPI_CTL SPI_BA+0x00 RIW  |SPI =il FUIRA Z A7 4% 0x0500_3004
31 30 29 28 27 26 25 24
it TXFULL TXEMPTY RXFULL RXEMPTY
23 22 21 20 19 18 17 16
7= FIFOEN = REORDER SLAVE UNITIEN UNITIF
15 14 13 12 11 10 9 8
SUSPITV CLKPOL LSB et
7 6 5 4 3 2 1 0
DWIDTH TXNEG RXNEG SPIEN
A £}
[31:28] R {RE.
K% FIFO &fmtrd (i)
0 = RIEFIFOZEAEIRH i
[27] TXFULL N "
1 = RiLFIFOZEAFH
VE: %A1 ESPI_STATUS[27]#AH H A8 1447
K% FIFO &5 Hh& (Rik)
0 = Ki% FIFO Z47E%
[26] TXEMPTY ) o
1= Ki% FIFO S5 5
Y %A SPI_STAUTS[26] FIAH H. 854447
Receive FIFO Buffer Full Indicator (Read Only)
25 UL 0 = Bk FIFO ZEA7- 5 1
[25] 1 = B FIFO 2475
%A SPI_STATUS[25] KA H 4514 A7
Receive FIFO Buffer Empty Indicator (Read Only)
o RXEMPTY 0 = #ik FIFO 21735,
24 1 = i FIFO 22177,
3 %A SPI_STATUS[24] MM E 551441
[23:22] Rey R,
FIFO s\t e
0 = FIFO #0251,
[21] FIFOEN e
1 = FIFO #fizUf# &E.
10 7EAERE FIFO #8ECAT, FAbMEIC I B B A e
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2 FEENNR, iR FIFO BEHE (i RE, TEAUEHS NAZIRERIKIE FIFO H2 )5,
SPIEN¥s2 A Zh i R F I BN 1o MFTE A6 1E KIEFIFOZAF M A Rk &
SPIENZEE .,

(20] RE TRE.

FHEAFIIR

0= #EH.

1= ffifE.

£ DWIDTHSE X 16, 2488 3267}, %% E A4 H .
MR

[18] SLAVE 0 = EHEIA.

1 = MBI,

BT RIE H W B AL

[17] UNITIEN 0=2%%H.

1 = ffige.

B IE RIEF WibR &

0 = 14 A 5 K.

[16] UNITIF 1 = PCi e,

L A E LEE.

3£ 2: %A1 SPI_STATUS[16] A FL 4% Ar

PRIRTENRS (LR T 341)

2 DU LR —ANE AR TR RS A S IE AR T 55 2 )T C B P PRHIR (I B o PRI 4 B 2 45
AT — AN SRS B SG — DBLGAE — AN FS R — DI S G MR k. BRAEZ 0x3.
PRI IR] B I BEAR B 2 22 S 3iAS:

[19] REORDER

(SUSPITV[3:0] + 0.5) * SPI_CLK i J& 3t

[15:12] SUSPITV Example:
SUSPITV = 0x0 .... 0.5 SPI_CLKH 4 J& 31
SUSPITV = 0x1 .... 1.5 SPI_CLKH{ & J& 31
SUSPITV = 0xE .... 14.5 SPI_CLKH 4 J& 1
SUSPITV = OxF .... 15.5 SPI_CLKH 4 & #]
iR it
[11] CLKPOL 0 = SPI_CLK 7[R N A ik B
1 = SPI_CLK % Ay s
LSB 1%k
[10] LSB 0 = MSB flJe K%M
1=LSB sk
[9:8] " R,
RIENKEE
AR — N RIEEREFE S, 2 AR SR . R MUK 8, B E R LLIA
[7:3] DWIDTH ] 32 fiL.

DWIDTH = 0x01~0x07 .... f£E8 (A 1EH).
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DWIDTH = 0x08 .... 8 {ii.
DWIDTH = 0x09 .... 9 {ii.

DWIDTH = Ox1F .... 31 fiL.
DWIDTH = 0x00 .... 32 fi.

ETRARE

[2] TXNEG 0 = 7ESPI_CLK) L F-E R i S5 5
1 = fESPI_CLK i Rx B =
7T R E

[1 RXNEG 0 = 7ESPI_CLK#_ bR (5 5

1 = fESPI_CLKI RS R 5 5

SPI AERIHERIALRTRAS
£ FIFO BIXF, i AR 9 oA R B0k

W FIFO B 28 ik, ERANEURERI AR, 2R 1. MR R, 0 B3k
HkE.

0 = MR SPUEAEMLAINT,  FZAL 5 OARAF 1L 4

1=HETHEXT, 5 1 2ZAIHG SPI Bk, EMNEIET, 5 1 2z IE
LRI 5 BT IR .

VE L HFIFORLUAE FH I, 7E5 13ISPIENAIN, BT A ML E LAIF e B 1T,

JE 2: FESPINHUEET, S RFIFOREAMEZE 1, fEHU (LN SPLE eI o 2 R 45 78 2 RR
& BN EE ST IREIREN, SPIENASHGHEE.

[0] SPIEN
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SPI B} 8t 4 3iier 1728 (SPI_CLKDIV)

I 795 RIW  |3#id SAfE
SPI_CLKDIV [SPI_BA+0x04 RIW  |SPI i4h 4 425 17 4% 0x0000_0000
31 30 29 28 27 26 25 24
R
23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
DIVIDER
A £7:3%)
[31:8] R (R,
ReraEEF S (AT EN)
Z DR R — AR R AL, SR SPISMEI B R fsp,  SPIFALAIR 8045 t SPI_CLKE
[ o ZIRER AT B NI A R
24 DIVMOD, SPI_SLVCTL[31]} Oi,
— f SPI _clock_src
soi (DIVIDER +1)*2
[7:0] DIVIDER 14 DIVMOD % 11,
f _ SPI _clock _src
si (DIVIDER +1)
X
f JESPISMEIN B, 5 SLTERE {7 33 CLK_CLKSELL .
SPI _clock_src
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SPI MHLiEFER 738 (SPI SSCTL)

HIHR R E RIW  |i#iid SAE
SPI_SSCTL |SPI_BA+0x08 RW  [SPI MHLIEFEZF 4745 0x0000_0000
31 30 29 28 27 26 25 24
TRE
23 22 21 20 19 18 17 16
o
15 14 13 12 11 10 9 8
RE
7 6 5 4 3 2 1 0
o LTF SSLTEN AUTOSS | SSACTPOL =y Ss
A R
[31:6] R (R,

B RS (RiE, U T AL

2 SSLTENALAE AU 4 B AL, B2 A w] F SRR — U A& Hi 5 U Fallohr 0 =&
[5] LTF TILFEK,

0 = —IRALHII BT K AN L i e 1R

1 = AR5 ALK FE 2 DWIDTH JE %K

AL R PR A R AL (UH T ML)
[4] SSLTEN 0 = AN MHLIERRAE 5 ALK .
1 = ANMHUE RS S R PR .

B 3 L& FEh R BB AL (A F ML)

0= BRINERSSH, £{HSPI_SSHE IS S S Mg IR 3.

1= SPI_SSH MG MEM A4, KRS M@ ¥ E SPIENKIF 1A K IEAZI, ML
G S 2 HSPIHE MBS BTG, MR SE T, &5 5 e RMORE.
MPLEREIRA B (T AHL)

OLE ST IS BIRAS T I MNLIE RS 5 (SPI_SS)

WNESSLTEN fi7 4 1:

0 = MHLIEFR(S 5 SPI_SSTEML T F b T hRE

1 = PHLIEF(E 5 SPI_SSTER T T A FiG sk A

WHESSLTEN 74 0:

0 = MHLIE (55 SPI_SSTE T FFIE T A il sk &

1= PHLIEF(E 5 SPI_SSTE LA T A FiG sk

(1] e TReE.

MPLEEEEERIAL A FEH)
WRAUTOSS izl 0,

3] AUTOSS

2] SSACTPOL

[0] ss
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0= X® SPI_SS NIEESIRA
1=%E SPI_SS AiFEFIRA
4 AUTOSS firy 1,

0 = {##F SPI_SS ANAEEFIRE

1 = SPI_SSYE R IEF I 18] P9 4% 1 30 3RS0 BB RAS, 1 H Al i oy AR BRIk
SPI_SSHIERA KA HISSACTPOLIE E -
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SPI HHEEWEF 2 (SPI_ RX)

I 7 = RIW [k SAfE
SPI_RX SPI_BA+0x10 R SPI HdE BRI 174 0x0000_0000
31 30 29 28 27 26 25 24
RX
23 22 21 20 19 18 17 16
RX
15 14 13 12 11 10 9 8
RX
7 6 5 4 3 2 1 0
RX
A £}
BRI EF S (Read Only)
AR PR AT 28 9 AR AT B0 R — A TR B . A A Bk T SPI_CTLE 1788 19
[31:0] RX HBHE K B DWIDTH A (1 FC B Sk vk 5E o
filln, Wi DWIDTHRACE H0x08, RX[7:0]/{RAE T WM&, FHenfmddn ki, Hikk
2 A7 R ar A7 8% .
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SPI B RIXTF A (SPI_TX)

FrH R E RIW [k BhifE
SPI_TX SPI_BA+0x20 w SPI $¥s Rk & A3 0x0000_0000
31 30 29 28 27 26 25 24
TX
23 22 21 20 19 18 17 16
TX
15 14 13 12 11 10 9 8
TX
7 6 5 4 3 2 1 0
TX
iz R
SRR TS
[31:0] % %&%Eﬁ%%ﬁ%‘éf%ﬁTf@%Eﬁ%m&%o A R R T SPI_CTLZ 1R s it Ui
JEDWIDTH A [IC B R e -
Biltn, nRDWIDTHA0X08, TX[7:0]MN MIMEHR7E N — A h ik ik 2.
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SPI MR R 728 (SP1I SLVCTL)

e TR RW  |Hk BhiE
SPI_SLVCTL  |SPI_BA+0x3C RIW  |SPI MHLZ AR &7 A7 4% 0x0000_0000
31 30 29 28 27 26 25 24
DIVMOD R
23 22 21 20 19 18 17 16
=g SSINAIEN
15 14 13 12 11 10 9 8
Ry SLVSTIF SLVSTIEN SLVABT SLV3WIRE
7 6 5 4 3 2 1 0
fReg
A £}
B AT B B 4 1 S S T
0 = I C B 17 J5 e 2%,
[31] DIVMOD X
1 = L B A 5 2.
¥ WSS % SPI_CLKDIV ik
[30:17] Ry fREd.
MHLEERETC R BT (DA T L)
0 = MMNLERS SN TR, IF AR pE 1.
[16] SSINAIEN R o
1 = YMHUERE SN TR, IF A SwE 1.
FE: % E (AL SPIE Bl SR AT B f T fish e ML 4514 2
[15:12] R TR,
ML s P WeiRAS (XA T ML)
AL A RFRAESLERT, LG LT .
0= HMSLVSTIENEL, MHLEABIBUT(TSPI S L4,
[11] SLVSTIF N )
1=7E3kBiTF, HiMdariE.
L SRR RS HENE IS 1 5.
¥ 2: BAESPI_STATUS[11)IMH A4 AL
MHL3-ERAETF R P Wik BB AL (AT ML)
TESLRAEA N AL AR, A TR T, W SR AEAR ST 465 e A P s SR [A)
P A e KT AR T, U P AT B L SLVABTAL i ] 56 BRAR 3T o
[10] SLVSTIEN 0 = B HL AT ef I
1 = BB AL 4T 46
S UALEAL 5 UG T E B SLVSTIFA e i B R i % .
] SLVABT ML L (b HIAL (DU T L)
FEIEFEBRES, LB MRS DWIDTHIZE R A AR, 2 1k,
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U R B A B TR AVETT BAESEAA AT MU, A — IR A 18] 5
VA E 2 M BRI B, F 7 R AR Z AR sk i 72 i B R4, 285 Pt
T LA M e A P T

0 = *4SLV3WIRE ¥ E ANLN, Akl 5e it i .

1="4SLV3WIRE % & HN1iT, 5l 58 rE4.
BB, S SR B .

ML 3-LRIRAE e (LA T ML)

SPIEH 8 TAEAE3L ., A4 SPI_CLK, SPI_MISOSPI_MOSI.
0= TEMNUA R, 28 48 .

8] SLV3WIRE
1= FEMNUBIR T, e 38 WA . HHasESPIENRE NG, &t R
EIBHE .
e E3LAHER T, SSLTEN (SPI_SSCTL[4]) % & 1.

[7:0] e {REd.
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SPI FIFO ¥l & 7% (SPI_FIFOCTL)

I TR RIW |HEik ShifE
SPI_FIFOCTL SPI_BA+0x40 R/W |SPI FIFO #7517 8% 0x2200_0000
31 30 29 28 27 26 25 24
R TXTH e RXTH
23 22 21 20 19 18 17 16
B RXTOIEN petesy
15 14 13 12 11 10 9 8
e
7 6 5 4 3 2 1 0
ety RXOVIEN poted TXTHIEN RXTHIEN TXRST RXRST
A Ei:3%)
[31:30] R (R,
Ri% FIFOR{E
[29:28] TXTH R R EFIFOZ I MR R/ T iE 5 TTXTH, TXTHIF Sl E N 1, &
MTXTHIFH 23 E N 0.
[27:26] R~y TRE.
ik FIFO BifE
[25:24] RXTH W BN FIFOZEF A MR K TRXTH, RXTHIFEGSH®E N 1, HMRXTHIF
B E RN 0,
[23:22] Ry TRE.
Bk FIFO #BR W8 fir
[21] RXTOIEN 0 = ZE RIS b
1 = et
[20:7] =& fRE.
Bl FIFO Overrun B fsi fEfr
[6] RXOVIEN 0 = YL FIFO overrun =
1 = {#BERZIRFIFO overrun i
[5:4] R {RE.
Ro% BE BT B AL
[3] TXTHIEN 0 = ZEHI A& AR H
1 = R R R E H b
B E Rt RR
[2] RXTHIEN 0 = ZEHI R USc R o
1 = {FRERRIR A P
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B RIBFIFO 87

0 = TF¢m

1 = R IEFIFOLZ AT
SRR S LR IEFIFOS R, %A FRTE RS 2

HEWFIFO 847

0 = ¥

1 = HRERIFIFOZEAF

VB RS LR FIFOERR G, AL TEHE R .

1 TXRST

[0] RXRST
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SPIREFF 2 (SPI_STATUS)

e =Tz 2= RW |k S AiAE
SPI_STATUS [SPI_BA+0x44 RIW |SPIREFI74% 0x0500_0000
31 30 29 28 27 26 25 24
TXCNT TXFULL TXEMPTY RXFULL RXEMPTY
23 22 21 20 19 18 17 16
Ry SLVTOIF o UNITIF
15 14 13 12 11 10 9 8
RXCNT SLVSTIF ey
7 6 5 4 3 2 1 0
R TXTHIF 2oy RXOVIF 2oy RXTHIF
A £}
Ki% FIFO $id ¥ (Ri%)
[31:28] TXCNT i o B N
AR I R IEFIFOZ A7 1 i 14
K% FIFO &FwnE (RiE)
0 = Ki% FIFO 2174
[27] TXFULL o
1 = Ki% FIFO Z1E0;
SE: 1ZAESPIL_CTL[R27]HIAME H ARG AL
Ri% FIFO ZFEHRE (Ri®)
0 = Ki% FIFO 475
[26] TXEMPTY _
1= Ki% FIFO 4%
Y AL SPI_CTL[26] (AR I g5 4 4r
B FIFO ZFWiRE (Ri)
0 = #:IK FIFO Z247%;
[25] RXFULL ]
1 = B FIFO 780
Y AL SPI_CTL[25] (AR I 4 4r
B FIFO &H & (Ri)
0 = #IK FIFO 24785
[24] RXEMPTY . .
1 = 8l FIFO &%
S AT SPI_CTL[24] (AR F 855 4r
[23:21] ~E .
ABE TR
0 = #A Y H FIFO iR ZHff
[20] SLVTOIF 1 = ¥ FIFO 7 3E 4 H MU R T it 644 SPIaf & s W LI = T it 576> SPI4h
VI et R AT SR . SRR B FIFOZ A I i, BERPIRS S HITEE.
R EME1IEE,

Oct. 12, 2015 Page 380 of 424 Rev.1.01



NUVOTON MINI58DE
=

[19:17] RE IRE.

SPI SRS PR E

0 = iR ek

[16] UNITIF 1= SPI =il 2% D& 58— oL .
L A E1EE.

¥ 20 %A SPI_CTL16] M HAR G AL

el FIFO ¥R+ (Rig)
IR AR FIFO ZB17 A B AL

MHLTT 46 s IR A (U T L)

It is used to dedicate that the transfer has started in slave 3-wire mode.
AL REEILEN, RECEIHA T — kL.

[11] SLVSTIF 0= H3) SLVSTIEN B1, MHLEA G EEF SPIN #h 4.

1= 3T, SEIE— L%,

E L YRR, BB 1B SIS R AL

3 20 ZARSPI_SLVCTL11] M HAR AR

[15:12] RXCNT

[10:5] Y frEd.

K% FIFO B{EH BrRAS (RE)
0 = RIEFIFOZAF A SR TH R T TXTH 1k e E.

[4] TXTHIF o ) L
1 = KIEFIFOZATIIA B T b T 8055 TXTH ke E.
SE: WS TXTHIEN = 1 #1 TXTHIF = 1, SPI #5882 7=k — AN SPIH g =k .
[3] =¥ Re.
X FIFO Overrun R3S
M FIFOZE A7, LImEdEsEa, ZiaEBl,
2] RXOVIF 0 = Bk FIFOH &7 overrun
1 = # FIFO% A overrun
I ELEE.
[1] =¥ Re.
B FIFO R FBRRE(R )
0 = BN FIFOZAT A S 80N T 8% T RXTH Ik EfE.
[0] RXTHIF

1 = B FIFOZEAZ I R T UK T RXTH Mk e {8 .
e WERRXTHIEN = 1 fl RXTHIF = 1, SPI 45 #8272 4k — AN SPI g =k .
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6.13 BHHH(ADC)

6.13.1 it

Mini58 £ 41 £ & — /> 107 8 i 1% g T BB B % e 2% (SAR AID) o AID#E 28 ml 1, A0 5|
(STADC/P3.2) 5 PWMfil ..

6.13.2 Rt
o B NHEEHE: 0~AVpp
®  10f 4 HEEBALAH AARIE
®  ZIk8IHK HNG BN N I
®  ADCHMEHAZR i il IE6MHz, FECRFE T 141N ADCHT f
®  FiflRfER

& PR R EEIE AT IRA/DF

&  PWMIESHR: HPWMAlk, MOFI2IX =Nl i& o (PN EIE ¥ E shidk 1T ik, F5Hm
J7 1% MODESEL (ADC_SEQCTL[3:2))F @it fT, BU/EIHIE[0,1]50 2 EE[1,2] 7RE 2 iE

JE[0,2].
®  ADHHf R KA
®  KMHE1FISWTRGHL
& SMHEBEI(STADC)
& PWMfilk, WIEPEAERS
® REANIEIE ) e gl RABAEAEAER BB S AR, IF A A U ER &

® R SHEMEMT IR AR E AR E LA A A T I BOE B A RN, s Er B
PR A A — D g R

® JHIHT7SCRF2 BRI U SRR L HRT P S R
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6.13.3 fE&
g S| 3 5 3
2~ | 85 | 85 20| 53
2 gr|ug|es g< || &8
@ 012 Q| ed s %‘) <
o [ > g O = < 80' & QI S0
o c A © = T A |
< [e) RN EQ o) = O
oL |C¢e | eg < n A
o |25 3 E RS
Y < | %g %
¢ VALID & OV T
|E STADC p Digatal Control Logics ADIF
&
PWM p ADC Clock Generator ADC_INT
g
J | RESULTI9:0]
©
c
. =
- Successive 0
o g Approximations @
VREF _ @
> _‘g 3 Register £
- _ S 5
o 10-bitDAC — |° & ‘@
C O O [
G O oA z
c2 <Zg )
() o
O
g — a
<
<
& AINO >
(o)) +
AIN1 c_OU Analog Control
& L. Z é o i Logics
AIN7 °=
= Comparator
[ee]
P e T
Sample and Hold
CH7SEL Analog Macro
* The source of channel 7 is selected by CH7SEL (ADC_CHEN[8])

6.13-1 AD¥% il 2HHE K

6.13.4 EARE

ADCH| JIThREZAESYS_P1_MFP F1 SYS_P3_MFPaFfF a8 rhAC B K. & PO S S5 N & B Borsm N
i IE 5% P ARG (bR B, P AT LB TS % B P1_DINOFF F1P3_DINOFF2F 17 2% 5 P 4 Nl iE .

ADC ez 28 i i 42 HADCCKEN (CLK_APBCLK[28]) iz #il{E AE 1) . ADCHME IR 451 i ADCSEL
(CLK_CLKSEL1[3:2])i&#¢. B #h4r4ii#s HHADCDIN (CLK_CLKDIV[23:16]) &
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6.13.5 TheEHEI

AID#E 28 R B UGE T 37 3, #E4 g o0 B8 . 24 B B NGB IE R, By b A R R
1B, B AJcKADC_CTL w728 HHISWTRGALIE N0, —HSWTRG fiiE%, A/D##H23% L2055
RIS B 5 RN S RS

6.13.5.1 ADCH/#t 44
ADCH:AF4M #1E, AliEIFADCSEL (CLK_CLKSEL1[3:2])if 47 #%. MEFHXT B LXTH T {#HEXTLEN
(CLK_PWRCTL[1:0]), f#ifEsMEBIo. ADCI b e+t R 24 AT 841 T 43 4 -
ADC#f #145i% = (ADC A/ #1)545%) | (ADCDIV +1);
84 JADCDIVAL T- 27 #7 # CLK_CLKDIV[23:16].
B2, BAERIEE % B ADCSEL AIADCDIVAS 36 MHzal 5 2 2 A% .

| ADCSEL (CLK_CLKSEL1[3:2)) |

‘ADCCKEN(CLK_APBCLKQSD‘

HIRC
11

——>
ACLK 10 > ADC_CLK
——>
Reserved 4" 1/(ADCDIV + 1) }—;
— >

01 |ADCDIV (CLK_CLKDIV[23:16])
HXT or LXT 00 Legend:
A —" .
HXT = 4~24 MHz external high speed crystal oscillator
LXT =32.768 kHz external low speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator

=

6.13-2 ADCIH} 44l
6.13.5.2 ADC # S #2(F
AIDRE W AU 8 1 ) — AN B IERAT — e BRIERAE
1. HEAFEADC_CTLH IISWTRGH # A4 BRAMH fik & B 1R, AIDFEHITUE
2. HADREHGER, s BN A7 B ADER AR A
3. ADDHH#5ERUE, ADC_STATUSHWADIFAz 2t B, WL 7 /7 4ADC_CTL HHJADCIEN =1,

) 7= 4= ADCH it .
4.  {EAIDEARIAE], SWTRGH —HARE AL, MADERLE R, SWTRGH 2 HENE0, ADHH# A

5. K 6.13-3 B MR FE FFHER .
E: WERBAHERE T2 NEIE, g5 /) I IEE R A T A REIE T R
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1 N=0~1024 :2+N 14+N

e YU UV TUUL
swire | o

sample

ADC_DATX[9:0] >< ADC_DATX[9:0]

ADIF

6.13-3 A F I

6.13.5.3 SFHIALE iy A CRIERIND F2 44T ]
A/DFE P28 T H AN B R R e . 24 ¥ BHWTRGEN (ADC_CTL[8]) A1 H ik AE GEADCHI il ok &% ThAE T
P EHWTRGSEL (ADC_CTL[5:4]) 4 00bik £ STADCAE I Jg b ful 4 47 . % EHWTRGCOND k% &
il R 2% A A EHIE S T BRU R . —NS8ALTHEES T R B iRk e ik, S EURFPRAS BT
BURFFANPCLK, K TZ A8 1 Bkl 3t 2%

6.13.5.4 PWM fi %

A/D#E g% 7] HPWMfih & #8244 B HWTRGEN (ADC_CTL[8]) A1 A& BEADCH s ik & ThRER, %
EHHWTRGSEL (ADC_CTL[5:4]) A11bitFEPWMASM il &R . 4 GEPWMfil & ADCIIRERS, & &
DELAY (ADC_TRGDLY[7:0])F] LAYE PWMfit & 2514 FIADC J& sh#% 3 2[RI I — AN ZERY

HWTRGCOND
(ADC_CTL[6]) HWTRGSEL
(ADC_CTL[5:4])
HWTRGEN
STADC deglitch& | | 00 (ADC_CTL[8])
trigger gen
__Reserved |01
Reserved |10 1
PWM trigger
_PwWMtrigger |, -
SWTRG .
(ADC_CTL[11]) 0 ADC start to conversion
Kl 6.13-4 ADC i Bh %4 5% A
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6.13.5.5 Wi I T GENE I FEH 2

Mini583% Bl B9 ADC 12t 28 AL PR 4 LL B 27 47 #ADC_CMPO 1 ADC_CMP1, T IEADEE (% X H2
PR AL A . BT IE I 1 E CMPCH (ADC_CMPX[5:0]) k1% £ W i WE k@ i, i CMPCONDA
AT REWEZMA, WHRCMPCONDKO , Y45 5L/ CMPDAT (ADC_CMPX[25:16]) & & B, P
VLRCTHE AR R 2l @ RCMPCOND L, s K T-55 T CMPDAT[Q: 01 BUE (B, A FRIL D T % 2%
¥4 Inl. MCMPCHYS E B IE 3 5 i, BT et Bk — IR, M R e EAH VLA,
FLAGUCEC T Beae b na, 75 W UCEC T 38l S s 0. 4t B i E A% E 18 (CMPMCNT+1) VL AL,
ADCMPF fif4:E 1. tHBEADCMPIE AL, ¥ 7=4ADC_INTHWHE R . X DIhEem il R T,
T6 7 AT A N AT LIS $5 A0 SR A AL A N R R ARk . ] 6.13-551 H T I A ]

CMPCOND(ADC_CMPXx[2])

‘CMPCH(ADC_CMPX[S:B])’—» Channel CMPMCNT
Addr. (ADC_CMPx[11:8])

‘ CHANNEL(ADC_STATUS[6:4]) ’—»

* RESULT < CMPDAT
ol 0 ADCMPFx
ADC_DATI®0] 10, vatch | (ADC_STATUS[2:1])

AINO - | Comparator Counter [ ™

o _g < AID RESULT >= CMPDA; 1

g g2 analog

< macro
—

AIN7 ~» Note:

CMPDAT=ADC_CMPX[25:16]
RESULT=ADC_DAT[9:0]

CMPDAT(ADC_CMPx[25:16]) ’7

K 6.13-5 A/DRE 2 R 1% I8 R AE A

6.13.5.6 SR

ADC Wi 4L = Al o 43 A ADCH:AE B A 45 L e i, AIDFE 45 1 45 WAR E ADF A F 1 B 1.

ADCMPFO #il ADCMPF1/& LTI RERT b Bihr & . HA/DHE 4t R [FIADC_CMPO/L %5 17 %% e M UCAC i

AR bR s B 1. 24ADIF, ADCMPFO #l ADCMPF1HTE —AMrEwE L, H AR b Gefr
ENADC_CTLH'(JADCIEN }ADCMPIEH (JADC_CMPO/1 B 1, K= ADCH K. #f vl il il i e ds &
A7 AR 1% T i oK

ADIF (ADC_STATUS[O0])
ADCIEN (ADC_CTL[1])

ADCMPENO (ADC_CMPOI[Q])
ADCMPIEO (ADC_CMPO[1])

) » ADC_INT

ADCMPENL (ADC_CMP1[0])
ADCMPIEL (ADC_CMP1[1])

T

6.13-6 A/DI I 28 Fh KT
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6.13.5.7 F#ut%

ADC result in
RESULT[Q:O] Note: Vref voltage comes from VREF(AVpp)
A
111111 1111 -+
11_1111_ 1110 -+
111111 1101 —+
L[]
L[]
L[]
00_0000_0010 |- 1 LSB = Vref/1024
00_0000_0001 -
00_0000_0000 c
1LSB Vref - 1 LSB
Single-end Input Voltage
Vin (V)

6.13-7 LI N st R

6.13.5.8 PWM ZFE4H

TERANEIE FELAR I, X RE T R TR 2. 24SEQEN (ADC_SEQCTL[0]) & N1 fEAID PWMIZELED)
At i, #ETRG1ICTL (ADC_SEQCTL[11:8]) 1 TRG2CTL (ADC_SEQCTL[19:16]) ] -4 h & fi & i A K E
PWM &8 0/2/4, fil k77 2RI DO BT O s R RS R . MADCHE SR B RERT, OFI2 =ANiliE
AN, #%ZHMODESEL (ADC_SEQCTL[3:2]) i) & B AiiEiAE [0, 1] Buillid [1,2] Biifi&[0,2], #r< BT
PR BG4 1 H, WHRSEQTYPE (ADC_SEQCTL[1])#% it B MK, ADCHF H7E 58— i 2 BT i N LB IR I
], B U M AE B8 — IR G 3 45 R 5 Sr 20| k4T, X P QR T 2/3-shunt 28%¢, 4R SEQTYPE
(ADC_SEQCTL[1])#: B A, ADCHEIERR IR I 46 B h N IR IS 8], X N AT 1-shunt 2884, 2/3-
shuntE YR}, H(ADCIEIEHCHO~2. 1-shuntKAUR , A &UEIENCHO~7. K&l 6.13-8 fil ¥ 6.13-9 1%k
HE .

2/3 shunts

2 ADC triggers without delay

CHO

CH1 ADC
CH2
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6.13-8 ADC #4 H T 2/3-shunt

1 shunt PWMO
PWM2 R
PWM4 Fl

shunt current M

2 ADC triggers without delay
to avoid transient value

6.13-9 ADCEZ: T 1-shunt
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6.13.6 EfFasiist

R: Hi, W: 5 RIW: A[ 5

MINIS8DE

HH i B RW  |#iid ShifE
ADCH: i

ADC_BA = 0x400E_0000

ADC_DAT ADC_BA+0x00 |R AIDHRE ZF AT 35 0x0000_0000
ADC_CTL ADC_BA+0x20 |R/W |A/D#t 27 748 0x0000_0000
ADC_CHEN ADC_BA+0x24 |R/W |A/D iBiEffifie 2917 5% 0x0000_0000
ADC_CMPO ADC_BA+0x28 |R/W |A/DHEZF 17520 0x0000_0000
ADC_CMP1 ADC_BA+0x2C |R/W |A/DLLE: 2717881 0x0000_0000
ADC_STATUS |ADC_BA+0x30 |[R/W |A/DIRZASZF1ERE 0x0000_0000
ADC_TRGDLY |ADC_BA+0x44 |R/MW |A/Dfilik IEIN 4754 27 1725 0x0000_0000
ADC_EXTSMPT |ADC_BA+0x48 |R/W |A/D AL THEES 2 1708 0x0000_0000
ADC_SEQCTL |ADC_BA+0x4C |R/W |A/D PWM &L R ] 27 17 58 0x0000_0000
ADC_SEQDAT1 |ADC_BA+0x50 |R A/D PWM JEGAF 20— AN 45 R 2 7 0% 0x0000_0000
ADC_SEQDAT2 |ADC_BA+0x54 |R AID PWMIELLAEE AN AT A4 0x0000_0000
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6.13.7 FFasiEut

ADCHUIEZF23(ADC DAT)
H7rae ks & RIW  |#ik ShfE

ADC_DAT ADC_BA+0x00 R A/D BES 753 0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved VALID oV

15 14 13 12 11 10 9 8

Reserved RESULT

RESULT

i Ejiipa)

[31:18] Reserved Reserved.

AR

M ADCHE S RN %A 4 B N1, 3EADC_DATH L8 a , %A i1 H 2hiE &
0 = RESULT[9:0]+ FI % To &%

1 = RESULTI[9:0]+ [ ¥ A5 3%

BRI E

TR AEH I i e 25 AN BIRESULT(9:0] Z7 4788 Z 1, b — IR AU 45 RIE B HO I, MOV #x
[16] oV HIGPEL. LADC_DATAfre8 5, M A zhE =,

0 = RESULTI[9:0] A A5 AL 58 i 5 49 455
1 = RESULTI[9:0] (¥ i 78 w it

[17] VALID

[15:10] Reserved Reserved.

A/D #¥aE R
%I AT T ADC I s 4 45 R

[9:0] RESULT
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ADCHEIFEFSI(ADC CTL)

A s RW  [#id =LAl
ADC_CTL ADC_BA+0x20 RIW  |A/DIZH 1755 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved SWTRG Reserved HWTRGEN
7 6 5 4 3 2 1 0
Reserved |HWTRGCOND HWTRGSEL Reserved ADCIEN ADCEN
A R
[31:12] Reserved Reserved.
R R A 3 A/IDE
SWTRGHL I B 1R @ FI Rl 720 B RIANMTSTADCE . ks iy, SWTRGH hiif: 5 3hiE
[11] SWTRG %.
0 = #3545 11, NDFE I N T RS
1 = HIT0G
[10:9] Reserved Reserved.
TR S ER fl 5 fE RB AL
AL S 1A STADCA I fid & A/DH e 4 JAH B 400 &, SWTRGAL R T A3 i 14 r  fafi A4
[8] HWTRGEN  [flAIRE N1,
0 = 4B A 4%
1 = AR fl R A g
[7] Reserved Reserved.
RS BB 3 A
AL PE SR E IS TADC iR S0 26 A1 4 N B il 2 LR, R idoR i), iR A5 5 2 fRFF AR
[6] HWTRGCOND |7, BUSBURRE 2 RHFF41PCLK
0= NFHT
1= bFHy
TR IR e PR AL
00 = AID¥#4% HAMTSTADCE il
[5:4] HWTRGSEL |11 = A/D¥#e8% FHPWMfiti &
He =R
VAR SCE TRGS 2, M 1% 4625 IETRGENFISWTRG.
[3:2] Reserved Reserved.
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i (i3]

A/DH Wi BB AL

WIRADCIENHE B 1, TA/DHE 25 o e ¥ 7= A= i i sk

0 = Z5 IEA/D Bt

1 = fHEEA/D

A/D¥ ¥R REAL

0=4k

1= {fifg

VR EIFURAIDEIRAET, ZALHRE AL, TERZA 0K EE FHADE R 2 T R % A ITT 5 44 Thie

1 ADCIEN

[0] ADCEN
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ADCIEEFRE T F2s(ADC CHEN)
FS ks & RIW & RhrfE

ADC_CHEN [ADC_BA+0x24 RIW | A/IDEEERE S fen 0x0000_0000

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 © 8

Reserved CH7SEL

7 6 5 4 3 2 1 0

CHEN7 CHENG6 CHENS CHEN4 CHEN3 CHEN2 CHEN1 CHENO

fir iR
[31:9] Reserved Reserved.

BN EE TSR
0 =AM AN
1= AR B E(VBG)
AR PR B F R AR U ADCIB I 7 AR A N\ IR, 64 ADCH i 75 2 KR 1] 7E300kHZ LA -
BB 7R AL
7 CHEN7 0 = jmiE7%E
1= J@E7HEE
B N B E6E AL
[6] CHENG 0= @iH6%E Ik
1= j@iE6MAE
B E S REAL
[5] CHENS5 0 = i#il54E
1= J@iE5MEE
B B AERE AL
[4] CHEN4 0 = @iH4%E Ik
1= HiE4fEfE
B E 3 REAL
[3] CHEN3 0 = J#iE3%k 1k
1= J@iE3MdEE
[T EPE PGB PAL A YA
[2] CHEN2 0 = jliE 2%k 1k

1= jEiE2fdiRE

8] CH7SEL
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i (i3]

BN\ B 1 RR AL

[1] CHEN1 0 = @iE1%E 1k

1=BiEL{ERE

B N B TE O RE Ar

0 = J@iE0%A L

1= iHIEOfLRE

VE WU RS T 2 ANEIE, 84 B TE S N R TE 2 R v, e T A 2

[0] CHENO

Oct. 12, 2015 Page 394 of 424 Rev.1.01



NUVOTON MINI58DE
=

A/DELERZF 2R 0/1 (ADC _CMPO/1)

B & RIW  [#iR ShiE
ADC_CMPO |ADC_BA+0x28 R/W |A/DEEE 2720 0x0000_0000
ADC_CMP1 |ADC_BA+0x2C RIW |A/DEEE 7R 0x0000_0000
31 30 29 28 27 26 25 24
Reserved CMPDAT
23 22 21 20 19 18 17 16
CMPDAT
15 14 13 12 11 10 9 8
Reserved CMPMCNT
7 6 5 4 3 2 1 0
Reserved CMPCH CMPCOND | ADCMPIE | ADCMPEN
LA iR
[31:26] Reserved Reserved.
ZA278 G
[25:16] CMPDAT . o
B LOM HicHiE TR0 48 2 I I R4 5 kAT LA
[15:12] Reserved Reserved.
FLB UL AE T
(11:8] CMPMCNT 45 52 AJDIE T R RIDL G 48 R EL 4 5% ECMPCONDI2IAH IR, kit S dekind, 7 tbiseid
e, M EH RS IA R E M (CMPMCNT+L)I, K B ADCMPFX 1.
[7:6] Reserved Reserved.
HeBLEE %
[5:3] CMPCH 15 B 3 TR R IR Al 3 4 R AT LR
vE: RIH MO E N0-7
HeBe A
0 = W E LS. 106 AIDE st B/ T 1068.CMPDAT (ADC_CMPX[25:16]), P &FILHEL
AERY LN
2] CMPCOND
1= WE BRI M10AA/DFE 45 R KT 845 T 106.CMPDAT (ADC_CMPX[25:16]), Pl
VCEC T s 4 iy
VR YN RAF(CMPMCNT+1), ADCMPFRx#4< 5 1
AID L3 T BB AL
WS RE T Lbi T, T H B 44 I CMPCOND FICMPMCNT )% 7€, W ADCMPIE¥ £
[1] ADCMPIE WEL, FEE, WEADCMPIEAL, ¥4 i i Wi sk

0 = Sk LB
1= FERELL LTI
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LA £33

A/DHLEF REAL

W B AT LTI READCES il 2% K-Hi e i TE i i 245 R AN EIADC_DAT 77 f7-4% )5 5 CMPDAT
0] ADCMPEN (ADC_CMPx[25:16])H #4147 LU

0 = ZEIbLhEcTh A
1 = ffife LI RE
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A/DREFLESR(ADC STATUS)

e & RIW  [#iR ShiE
ADC_STATUS |ADC_BA+0x30 |R/W |A/DIREZF17EE 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved oV
15 14 13 12 11 10 9 8
Reserved VALID
7 6 5 4 3 2 1 0
Reserved CHANNEL BUSY ADCMPF1 | ADCMPFO ADIF
A £}
[31:17] Reserved Reserved.
BEHRE (R
[16] ov o N
iZA NADC_DAT #F7e3HOV 514
[15:9] Reserved Reserved.
A BRE(Ri%)
[8] VALID i
%A1 NADC_DAT 271725 VALID L4 1%
[7] Reserved Reserved.
HETFEREE (Hig)
[6:4] CHANNEL ’ B . B .
HBUSY=18] » XN Y AT HURES - YBUSY=08] » EFR N — " ZEHHTEES
2R (R
%A 21 #ADC_CTLHSWTRGHL 8514
[3] BUSY X
0 = AIDF A0 T 2 RS
1 = AIDFHRER IE TR AS
A/DHEHREL
2 T R (1 3 T R A/D I 4 25 ERIADC_CMP LI E 25 EULIE RS, %A B 1.
2] ADCMPF1 0 = ADC_DATH 545 EAIADC_CMPL 15 € AL
1 = ADC_DATH 5% #e 45 R FIADC_CMP 1A 52 {H UL R
E: EAS LER
AID EEdR&0
2 BT R S T8 A A/DFE 45 EATADC_CMPOR % E 26 UL ECHS , %47 B 1.
[1] ADCMPFO
0 = ADC_DATH K545 AADC_CMPO 5 2 [ AR UL RS
1 = ADC_DATH ¥ 5% # 245  FIADC_CMPOF) 15 52 {E IT TR
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ZiA iR
3 S LER
AIDEBARIRE

[0] ADIF ZAREFRE R AIDFEHR AR . UAIDFE RIS ADIFE E L.
¥ 5 LE0
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A/D fitlijz SEI 32 11 ZF 47 25 (ADC_TRGDLY)

F b & RIW [#& j—
ADC_TRGDLY |ADC_BA+0x44 RIW | A/D fith % ZE 47 1) 25 77 5 0x0000_ 0000
31 30 29 28 27 ” - >
Reserved
23 22 21 20 19 - = "
Reserved
15 “ 3 12 1 10 9 8
Reserved
7 6 5 4 3 > 7 .
DELAY
A fHik
[31:8] Reserved Reserved.
[7:0] DELAY PWMfih 52 SE B 5 B 3%
YL % BT T PWMA R 5 4 ADCRAFFFAART ], PWM R 4ERS Ay: (4 * DELAY) * R 40 b
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A/D EHFHEER(ADC_EXTSMPT)

I IR E RIW  |#R SAfE
ADCEXTSM |apc BAtoxas  [RW  |AID sRopemt i - a7 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved EXTSMPT
LA iR
[31:4] Reserved Reserved.
B ADC AL o

WRADCHI AT, HI AT LA B IZ A7 A7 A A ISR A I 1] LA B33 € (IADCHIAE 5. BRIk
AL 18] IADC It AT A BINRT e DARE ASRAE I

0 = PN B 918 0.

1 = PRINEed R W 1.

2 = PHnm e R A 2.

3 = Fhhnmt B A WA 4.,

4 = PN kR N 8.

5 = e & A #A N 16.
[3:0] EXTSMPT 6 = PRI B0 R B 32,

7 = B e E A 64.

8 = Bt hnmsf e & 191y 128,

9 = PfHn £ 19 256.
10 = Bty eh 8 H 512,
11 = FfHhnskh Yy 1024,
12 = Fthne4h A #1024,
13 = Fthne4h A #1024,
14 = Fhneh A #1024,
15 = Fthne4h A #1024,
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A/D PWM #E£ 81732 (ADC_SEQCTL)

I IR E RIW  |#R SAfE
fDC—SEQCT ADC_BA+0x4C RW  [A/D PWM JES A dx 1 Z5 7 28 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved TRG2CTL
15 14 13 12 11 10 9 8
Reserved TRGI1CTL
7 6 5 4 3 2 1 0
Reserved MODESEL SEQTYPE SEQEN
LA iR
[31:20] Reserved Reserved.

TRG2CTL[3:2]: PWM fili & Ik %
00 = PWMfiil & J5 IPWMO

01 = PWMfi & J5E IPWM2

10 = PWMfiil & 5 HPWM4

11 = 7%

[19:16] TRG2CTL TRG2CTL[1:0]: PWM fi & 7 sk %
00 = PWMIH) 7R

01 = PWMIH 0 sl

10 = PWMF T B&I

11 = PWMFJE 301 54

VE: PWMAlUR ISR T 1-shunt2E 846 &4

[15:12] Reserved Reserved.

TRG1CTL[3:2]: PWM fiih &z Y5k 5%
00 = PWMfiil & 5 IPWMO

01 = PWMfilh & I HPWM2

10 = PWMfil & I HPWM4

11 = {£%

[11:8] TRG1CTL TRGICTL[1:0]: PWM fili & 5 ik %
00 = PWMIH LT+

01 = PWMFH L £

10 = PWM{ T B&IE

11 = PWMIFJ & &

VE: PWMf & JEX T 1-shuntF12/3-shuntZS 45 %%
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LA £33
[7:4] Reserved Reserved.
ADC &8 k%
00 = *4SEQEN =1}, Jeid@iE0 4R /51818 1345 R 5 ATADC_INT.
[3:2] MODESEL 01 = H{SEQEN =1if, JeiliE1 AJmiBiBE2 ML AR ATADC_INT.
10 = 24SEQEN =11, JGiliE0 A5 iliE 2544 45 K5 P ATADC_INT.
11 ={% %
ADCESHEAT R
0 SEQTYPE 0 = ADC B FAAUIENTIE D FAR Bl B8 AL HOGTE B MR A RS SL2IET (BFRS2/3 —
shunt 28#4)
1= ADCIEBFAHEANTEG IR AT . (BFXF1-shunt2E )
ADCHELER A B AL
PUEREADCHE SRR, JBIE0R 21X =AM FF 1P NMEIE W 5 SRR IR . %R
] SEQEN MODESEL (ADC_SEQCTL[3:2)){iX &, B2iliHE [0, 1]8=2EiE[1, 2]8R2EHE0, 2.
0 = ADCE4E: 4k 1k
1 = ADCH#EZA AL fE
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A/D PWM ZEZHEAL R 728 (ADC SEQDAT1/2)

HH i B RIW  |#R ShifE
ADCSEQDA lapc_BAtOXS0  [R |AID PWM Hetsliist o1 B A7 0x0000_0000
ﬁZDC—SEQDA ADC_BA+0x54  [R AID PWM SRR A AN R 17 4 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved VALID oV
15 14 13 12 11 10 9 8
Reserved RESULT
7 6 5 4 3 2 1 0
RESULT
£z £7:3%)
[31:18] Reserved Reserved.
HRIRE
171 VALID MADCHAE RN IZAIE L, HFZAADC_DAT)E, K HiEHEE.
0 = AFRESULTI[9:0] (¥ Jo 2%
1 = fERESULTI[9:0] (I ¥¥E A %%
HBIFE
W RESULT[O: 0] (WAL B /0BT (M E L4 s BN Z RE WA # 5k, OV BapE. i
[16] ov ADC_DAT#H 78 )a, Wil IbiiE%.
0 = {ERESULT[9:0] A iy #irdis S doc 7 i ¥ 4 1
1 = TERESULTI[9:0] 1454 b 78 75 i
[15:10] Reserved Reserved.
0] RESULT A/ID PWM R st 1
' %A 5 ADCI i st 5
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6.14 HEBILLESE(ACMP)
6.14.1 #ER

NuMicro® Mini58 414 & WA b, AT 44 i B8 1 B S T AN R0 6 o 24 B N K T T i
I, PRACES A AL, SNM 0. AR B S, R L RS A T I A

6.14.2 4
’ *ﬁm!{zﬁ'}]\ %H_{‘—ﬁ—;’j : 0~ AVDD
& CCRRIRWIRE
& FNHEERIENA 2N WIS R YR ] ik
& ACMPOLLE 27 hfE

B AR NTR
B P15 6P1.0,P1.2, 5P1.3

3SR NI
m P14
BRSNS EHE (CRV)
B BRI (V)

& ACMPLLLE# L FrThhE

B4 PR IERAA IR
m  P3.1,P3.2, P34, 5P3.5

B 3B E
m P30
B E#BAHSE L (CRY)
B T BR R (Vee)
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6.14.3 HEHE
APB Bus
¢ ¢ ]
Comparator Control Registers Comparator Status Register
(ACMP_CTLO, ACMP_CTL1) (ACMP_STATUS)
l ACMPIFO, ACMPIF1,
ACMPOO0, ACMPO1
ACMPO1_INT
Digital Control Logic >
[
[
NEGSEL
HYSEN
ACMPEN
ACMPO_Px
(P1.5/P1.0/
P1.2/P1.3) X Comparator 0
ACMPO_O
ACMP_CTLO[4 -
ACMPO_N - _[_]_{_ * x(P&G) >
P1.4 | ' -
(P1.4) M e \Oo—i—l_> ACMP_STATUS[2]
ACMP1_Px :
(P3.1/P3.2/ —»—1 01 |
P3.4/P3.5) 54 - Comparator 1
ACMP_CTL1[4] + ACMP1_O
ACMP1_N R x (P2.6)
(P3.0) | ' .
) > | o0 ACMP_STATUS[3]
101 |
o
Analog Input Switch
|_ -7
| 0 O—+—=— Internal Band-gap Voltage
—to
: 1 O—+—— Internal Comparator Reference Voltage
[EE—
OUT_SEL
(ACMP_VREF[7])
6.14-1 FLID L AR AE 1A
6.14.4 EAEE

FER LB 32 (K Th RS 5] 27 /£ 28SYS_P1_MFP, SYS_P2_MFP MISYS_P3 MFPH [\l & g . ik e
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I

SO AR ON T, B CK % S IR ) B i NGB TE DG, DL S AR LA . ] AT e N AT
B E A7 2P1_OFFD fIP3_OFFDX M. % GPIO A & NACMPHi Nl J5, fEPX_PMDZ 17 8%
VIS & I B A . AR R A E . WA RATHR, HH e a =, %GPIO
AArfgit 0. GPIOERIAH BRI y1. Px_PMDIER A B E & i BCE A, MR E e i A Ek itk
R

B 772 ACMPCKEN (CLK_APBCLK[30])41, F T el bb 55 23 ACMP 1 AR B b

6.14.5 IhEEIR

6.14.5.1 I
bt e @ PCLKRIFSG, 4R W5 AN /7 3ACMPOX (ACMP_STATUS|3] il
ACMP_STATUS[2])H'. WIHRACMPIE (ACMP_CRx[1])¥# & A1, MR LR 2% 6 b b e fdife . 24 Lbg
A IS IR BRI, F 27 A LB TR Tl SR, A R B L3 Hh TR EACMPFX (ACMP_STATUS[1] Al
ACMP_STATUS[O))## B L. HAFTT 'S 1 BIbR EALTE BRIZAL

ACMPIFO

ACMPIE
(ACMP_CTLO[1])

ACMPIF1

ACMPOL_INT

ACMPIE
(ACMP_CTL1[1])

6.14-2 LLELER % ] a5 o Wil

6.14.5.2 Ki1hes
R L B PR AL IR W I e DA LL A g din AR AL B R, S Eb A ge i N0,  Hhisidet & — Ei i N0 H 3
IERR AN LR 5 Sr R i N R TR ) R 22 K T IR L TR O 1k [FIRERY, Eie st oA, iRk aS—E
i HH oA L EL 2 IE B N FE A - AR B N L P R R 2 /N TR e LR A AR

Positive hysteresis voItage¢
Negative input voltage — —¢—

Negative hysteresis voltage
Positive input voltage J

Comparator output

6.14-3 LR AR IR A TN RE
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6.14.5.3 JEN )5S

BLAUL LA SR AL Th e, F T30 A LU 8 i H AN AR E I 0L . 18838 B FILTSEL (ACMP_CTLO[23:20],
ACMP_CTL1[23:20]), Hhieadtin i moE S IPCLKCRAE . RFER (Al , PR 284 e fa. B2 HEe
A R B 2 . IR ThREAE M th I SR A . #id % E FILTSEL (ACMP_CTLO[23:20],
ACMP_CTL1[23:20]), H = Al fsi s ik 28 B0 NN T i ). foildan, G R0 A5 i/ T8N PC LK
W, H /A Ec B FILTSEL (ACMP_CTLO[23:20], ACMP_CTL1[23:20]) 50100, iXk:ACMP F] 15 5 k4
e A, /NT-8MNPCLKMME AL IERE 1o iR mg A 14 2= 134 PCLKE K, ) alic EFILTSEL
(ACMP_CTLO[23:20], ACMP_CTL1[23:20]) 540101, ACMPE[I75 H} T MAa i .

6.14.6 WEBSFZEHE(CRV)

6.14.6.1 /4

tLi 255 % LR (CRV) B H TN EL e 8 R L% /i [ . CRVAS B i B Aok H BELRD B SDL T SR 2L sk, P mT A
i A CRVCTL (ACMP_VREF[3:0]) % & CRV##I i H &, J3d i B IREFSEL (ACMP_VREF[7])i% 4%

ACMPZ% H %

6.14.6.2 171t
& @it i B CRVCTL(ACMP_VREF[3:0)i% 2% Hi 5 Al

¢ Y% EIREFSEL (ACMP_VREF[7]) = 0 GEFRATBHIER D) , BYes R E sho ], PARRR
FLRINAE
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T EICRVELHLHIHE ]

Band-gap Reference

; I »—1 0 I

0010 ——— 1 |
R | . o

oo0t|{ T TTr-- _T
R NEGSEL

0000 (ACMP_CTLXx[4])

4R /?/
CRVCTL
(ACMP_VREF[3:0])

J7
AVss
CRV (Comparator Reference Voltage) Module

Voltage
AVpp
4R
R T ACMPx_P
1111 OUT_SEL
R (ACMP_VREF([7]) & |—>\>
1110 ACMPX N  _______ . >l -
R jm—— == ! 50 |
——»—+00 |
1101
. . : ~—L | Comparator
|

6.14-4 LR S i EHER
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6.14.7 FHEHRE

R: /I:{ii; W: /I:{—"%'; R/W: ﬂﬁ/’:’:j

I IR E RW |H#iiR SAfE
ACMPZE:HhhE:

ACMP_BA = 0x400D_0000

ACMP_CTLO |ACMP_BA+0x00 |R/W |30 LLE2e0s b 27 7 2 0x0000_0000
ACMP_CTL1 |ACMP_BA+0x04 |R/MW  |HifDl Lbis s 147 ] 2 £ 4% 0x0000_0000
DSMPSTAT IacMP_BA+0x08  [RIW [t LLAHOMIRA 5 47 88 0x0000_0000
ACMP_VREF [ACMP_BA+0XxOC |R/W |Hifil HL#i9e 5% i i 25 (7 52 0x0000_0000
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6.14.8 TR

B LA AE 0 Fii S F2R(ACMP_CTLO)

MINIS8DE

I

HFH Tt E

RIW  [#id

RAfE

ACMP_CTLO |ACMP_BA+0x00

R/W

FAD ELE 2R OFZ ) 27 A7 2%

0x0000_0000

31 30

29 28 27 26 25

24

Reserved POSSEL

Reserved

23 22

21 20 19 18 17

16

FILTSEL

Reserved

15 14

13 12 11 10 9

8

Reserved FTRGEN

RTRGEN

7 6

S| 4 3 2 1

0

Reserved

NEGSEL Reserved HYSSEL ACMPIE

ACMPEN

iR

[31] Reserved

Reserved.

[30:29] POSSEL

L 52 ACMPOIE RS NS % 3%

00 = ACMPO_Px}\ACMPO_PO (P1.5)#i A\
01 = ACMPO_Px)\ACMPO_P1 (P1.0)%i\
10 = ACMPO_PXMACMPO_P2 (P1.2)%i \
11 = ACMPO_PxMACMPO_P3 (P1.3)fiI\

[28:24] Reserved

Reserved.

[23:20] FILTSEL

e a4 tHIB W TH AR 4%

0000 = JE AR RE .

0001 = ACMPO #irth £3d 1 4Mi%E4: PCLKCRAE
0010 = ACMPO#ih £8id2 AN %82 PCLKKFE.
0011 = ACMPO#ii i 43t 4 AN 82 PCLKCREE.
0100 = ACMPO%iij i £:388 4L PCLKCRHE.
0101 = ACMPO#iIHH 43316 Mi44: PCLKCRFE.
0110 = ACMPO#IHH 43332 Mi44: PCLKCRFE.
0111 = ACMPO#ii i 43164 45 PCLKREE.
1000 = ACMPO#i £33 128 4L PCLKRAE.
1001 = ACMPOji i 233256 4NE4: PCLKRAE.
1010 = ACMPOji i 31512 ANES: PCLKRAE.
oAt = fRE

Reserved

[19:10]

Reserved.
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i Ejiip

BB 0 TR fAlR fERE

0 = fEREBILLEAR0 T BRI AL X PWMELTIMER
1= 25 BRI L R0 TR i il

V%A TE R EL R 35O & PWMBER TIMERH 45 %%

B LSS 0 LA R AR

0 = {fRE I L0 TRl A PWMELTIMER
1= BRI RS0 BT il R

VLA AR L 28 Ofih & PWMER TIME RIS A 2

9 FTRGEN

8] RTRGEN

[7:5] Reserved Reserved.

B EE A0 RN IEAL

[4] NEGSEL 0 = Lb# % A A\ ok H CPNOE i

1 =bRA s SO R B P93 B e B LU 88 2% L Uk

[3] Reserved Reserved.

R L 380 IR W Th §E st 0L

[2] HYSSEL 0 = 25 HIRHH T BE

1 = {HREIB A LI RE

BRI ELBAR0 H BT R fir

[1] ACMPIE 0 = A1k e

1= eI hRE

B LB SO BB Ar

0 = 25 L 2R0

1 = {FREMIULLELAR0

AL E R B RS T 22 usS A (R e

[0] ACMPEN
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B LL AT A% 1 $ih| & 78 (ACMP _CTL1)

HFH

Tt E

RIW |#i&

RAfE

ACMP_CTL1

ACMP_BA+0x04

RW R ELALES 1 #2155 A7 s

0x0000_0000

31

30

29 28 27 26 25

24

Reserved

POSSEL

Reserved

23

22

21 20 19 18 17

16

FILTSEL

Reserved

15

14

13 12 11 10 ©

8

Reserved FTRGEN

RTRGEN

6

S| 4 3 2 1

0

Reserved

NEGSEL Reserved HYSSEL ACMPIE

ACMPEN

iR

(31]

Reserved

Reserved.

[30:29]

POSSEL

FL B 2R ACMP LIEAR S A\ S5 35

00 = ACMP1_PxMACMP1_PO (P3.1)%i \
01 = ACMP1_PxMACMP1_P1 (P3.2)%i\
10 = ACMP1_PxM\ACMP1_P2 (P3.4)%i \
11 = ACMP1_Px}\ACMP1_P3 (P3.5)fii \

[28:24]

Reserved

Reserved.

[23:20]

FILTSEL

A B HH IR T AR
0000 = JEJ # hEEI< .
0001 = ACMP1 #3531 ANiELE PCLKRAE

e

0010 = ACMP1fiHH 83t 2 AMiES: PCLKRFE.

e

0011 = ACMP1%iith £:id 4 NES: PCLKRFE.
0100 = ACMP 14 4138 4MiES: PCLKRFE.
0101 = ACMP1%ai i 3316 NS PCLKRFE.

0110 = ACMP1%i i £:38:32 NES: PCLKRFE.

1000 = ACMP L1 £33 128 ANES: PCLKRAE.
1001 = ACMP L 433256 4NE4: PCLKRAE.
1010 = ACMP1%ii i 25512 ML PCLKCKAE.
oAt = fRE

[19:10]

Reserved

Reserved.

Bl

FTRGEN

BIECRAS 1 T MR R Ak
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i Ejiip

0 = ffie il b i 281 T~ BV ik PWMEL TIMER
1 =25 LA AR 1 R BRI iR
FEAZAAAE B LR AR L Al Rk PWMEL TIMERET A 2%

B 1 AR AR AR

0 = R LLECER L BT il ik PWMERTIMER
1= B AR L R Tl &

V%A AR B A B8 L R PWMER TIMERI 45 2%

8] RTRGEN

[7:5] Reserved Reserved.

B 1 SR NI #Ar

[4] NEGSEL 0 = Lhas Sl Aok H CPN1E Ji

1= HlBe S SRR AR 1 A 300 B o P B L 38 5 W

[3] Reserved Reserved.

B LA E 1 AR R Th RRik #Ar

[2] HYSSEL 0 = 25 HIRHH T BE

1= fffEiR i hhe

BRI e hL

[1] ACMPIE 0 = A1k e

1= fHReh i zhRE

B LR S 1 BB Ar

0= 25 - L AR 1

1= Rt ARl

VR 2L E LS B LS 5 22 ustE R I A RS e i

[0] ACMPEN
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BB A O/ LREFFEE(ACMP_STATUS)

HFH

Tt E

RIW  [#id RAfE

ACMP_STAT
us

ACMP_BA+0x08

RIW ML 8 480/ LIRS B 17 8% 0x0000_0000

31

30

29 28 27 26 25 24

Reserved

23

22

21 20 19 18 17 16

Reserved

15

14

13 12 11 10 9 8

Reserved

S| 4 3 2 1 0

Reserved

ACMPOL1 ACMPOO0 ACMPIF1 ACMPIFO

Ejipay

[31:4]

Reserved

Reserved.

(3]

ACMPOL1

L S ACMP 14T HY

[0 APBIH 8 I SR8 5 . 24ACMPEN (ACMP_CTL1[0]) = OEb e 28 145 28 FH I i% A
TR

0 = Bl L 28 1 0

1 = B L Ras 1% i 1

(2]

ACMPOO

H 48 ACMP 0% H

[&)35 APBIS 4t 3F SR VF D7 1] . 24ACMPEN (ACMP_CTLO[O]) = 0L 4 2204 2% F i 1% for 1
Ak

0 = BEful L AR 0 i 0

1 = B LS 0% 1

(1]

ACMPIF1

PESR RS

B 2 LR L HR S BB, A AR E A . A RACMPIE (ACMP_CTL1[1]) = 1,
7= AR H T
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9.1 48-pin LQFP
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9.3 33-pin QFN (5 mm x 5 mm)

[Feet] —|=lee]c]
[al—d I5}
= =i
W . E j\ SEATMG P“L‘L‘
E i
1 / q I
PIN 1 CORNER | :i] i
— —1 [ |
)
|
I
|l
\
TOP VIEW
J SYMBOL | MIN | NOM | MAX
2 Hm - o +1o [TOTAL THICKNESS A 0.7 | 075 | 08
NIRERE| U!L] Oomw 3 ISTAND OFF Al 0 0035 | 0.05
EZIEN | \:/C‘ MOLD THICKNESS A2 — | 055 | 087
= | ] L/F THICKNESS Ad 0.203 REF
- | - i LEAD WIDTH b 02 | 025 | 03
X D 5 BSC
] ] = BODY SIZE
[ [son|C[A]8] = - =T ¥ E 5 BSC
- ! = © 1 |LEAD PITCH ¢ 0.5 BSC
X J 3.4 3.5 3.6
P s
- - B S K 3.4 35 35
—
L= \L_B LEAD LENGTH L 035 | 04 | 045
| A0 1 oo pie  [PACKAGE EDCE TOLERANGE | and 0.1
- |._" m' \ ATIACH PAD |l b FLATNESS bbb 0.1
EEEUEAE COPLANARITY cee 0.08
I LEAD OFFSET ddd 0.1
N - FXPOSED PAD CFFSET et 0.

Oct. 12, 2015 Page 421 of 424 Rev.1.01



NnNUvoToN MINI58DE

9.4 20-pin TSSOP
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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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