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Ver 2.16

CANTUS

1 DESCRIPTIONS AND FEATURES

1.1 General Description

CANTUS *= NOR Flash 7} W4 32 H|E vlo]as AEZe ot} Ao 96MHz 744
=zbo] 7}5e 1A% nlolaz AEZd otk YAE NOR Flash = 512KB(REE= 128KB)<]
A710]m, 80KB SRAM &= X 3|0} 9t

o)
P

H(EPH = G+ x), 5 o]zl EISC TR vy wE

2 =g4om

L2 vt Holy wEgE A2y 3 HA 4 T
dEAgE TP

W4 NOR Flash & Z2a% mc 9} foly 857 o] AMR7lssty, A&7 44
ge2x 8 4 Q= JTAG Programming 3 ISP (In-System Programming)®21-& 4831

48 285 9% Idle R=9} Deep ldle = 7]%5S AFstar ).

1.2 Features

= High—performance, Low—power 32-bit EISC Microprocessor

s 32-bit EISC Architecture

AE32000C
Up to 96MIPS Throughput at 96MHz
2 Way Set Associative cache with I-Cache(8KB) and D—Cache(4KB)

= Program and Data Memories

128KBytes , 512KBytes of Re—programmable NOR Flash
Endurance: 100,000 Erase Cycles
JTAG Programming
ISP (In System Programming)

80KBytes Internal SRAM

External Static Memory Interface with ALE

= Peripherals

32-bit Watchdog Timer

2 External Interrupts

8 Channel 32-bit Timer/Counter with 15-bit Pre—scaler, Capture mode, PWM mode,
and Output Compare Mode

8 Channel UART with 16Bytes FIFO, Functionally compatible with the 16550
Master/Slave SPI with 8Bytes FIFO

Two Wire Interface

Direct Memory Access Controller(DMAC)

NAND Flash Controller with 4bit ECC

[2S with ADPCM

USB 1.1 Full Speed Device

53 Port In/Out
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- 32.768KHz crystal oscillator for RTC
- 2MHz ~ 15MHz crystal oscillator

- Power Controller

- JTAG Debugger

= Special Features
- Embedded two 1.8v Voltage Regulators (LDOSs)
- Power On Reset
- On-chip PLL
B The PLL generates the clock to operate the overall device (including USB
device).
- 14-bit Voice Codec with 4Ch Input
- Power Mode: Normal, Idle and Deep |ldle mode
- Woken by PWK pin or RTC interrupt from Deep mode

= Operating Voltage Range
- Core: 1.8V
- 1/0: 3.3V

= Operating frequency
- Up to 96MHz

= Package
- 100-pin TQFP Package

1.3 AF T7

W Flashe] Fol whebA th&-3 o] o]

CANTUS128

CANTUS128A

CANTUS512

Sector
Architecture

8 sectors of
byte

16K

32 sectors of 4K
byte

8 sectors of 64K
byte

Access time

70ns

70ns

70ns

Minimum
endurance cycle

100K

100K

100K
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2 BLOCK DIAGRAM & PIN DESCRIPTIONS

2.1 Block Diagram

‘Ar A A A
AE32000C __ v P
S ¢g €]
(I- 2way 8KB > 2 = NOR
D- 2way 4KB) 82 JTAG FLASH
gd \ 4 A 4 \ 4
Bus SRAM Cirl
I-Port D-Port DR (s ISP NAND Citrl
! !
AHB
i 11
1:2
ch.l | ch.o ISRAM Ctrl
DMA Cirl 80KB SRAM <«—>»| GPIO53
Interrupt R <«—>» Timer 8ch. <«—»
Ctrl ) 48
Watchdog Jd oL SPI > >
1.8V LDO Timer
3.3V > 100mA
PLL <«—> TW| <>
2MHz~15MHz "8 MOSC —————» OmSoH) > .
o
PMU < » < |« UART 8ch. [«
1.8v LDO
3.3v > (50mA) Ke{ xS;:an >
32.768KH ] ROSC |—> RTC < >
= ADPCM
Low Power Domain » 125 >
USBDev |, . i -
11 bl _
B PHY «> O . |
= 9 Voice
1 ks Codec [
N8 HIRA
v

Figure 2-1 CANTUS Block Diagram
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2.2 Pin Configurations

Pinout

013S.L008/8V/0v/00/0°0d ||
T13SL00S/6V/TY/TA/T 0d ||
0ZIS3N/OTV/2v/Za/z'0d ||
TZISAN/TTV/EV/EQ/E 0d ||
ano |

3300aaA [ |
I3SASIUETVIPYIYayod ||
ZISWH/ETVISVISQ/S'0d [ |
T3SISOU/PTV/OV/9a/9'0d |
T3SOVLLUSTVILYILA/L0d [
03 Wvas/oed ||

T3V WvHS/Ted [
JyuTWvaszed [
ImuTnvas/eed [

ano |

olaan [ |

0sOU Wvasyed ||
TSOUTWvHS/S2d [
SOUdSI/ZSOU WvaS/aed ||
£SOUTNVAS/SSUTIdS/L2d [
1suLuoed ||

souted [ |

swized [

laveod [ |

oaL [ |

74| ] nRESET

=3
>
HO

73 :‘ P3.7/NDFL_nBUSY/nNMI

72| ] P3.6/NDFL_NnRE

71| | P3.5INDFL_nCs

70 :‘ P3.4/NDFL_CLE

69| | P3.3/NDFL_ALE

68| | P3.2/NDFL_nWE

67| | P3.1mBEL/IRQL

66 :‘ P3.0/nWAIT/IRQO

65| | VDDIN100

64| | vDDOUT100

63| |GND

62| | AvDD18PLL

61| |GND

60| | vpDIO

59 | VDDCORE

58| | xouT

57 XN

56| ] GND

55| | GND

54| ] vDDOUTS0

53| | VDDINSO

52 [ ] RTC_x0UT

51 RTC_XIN
o o -
< B

8y

| ] staan

| Jano

| ] 13s3uu oLy

| ] Nad

| ] smd

| ] 3800aan

| Jano

| ] olaan

| ] £'sargTvizdvornL

| ] 9'sdizTvI9dvO/emL

| ] 5'sdroTv/savorsL

| ] vsanmonmdvomnL

| ] £'sdm1os/edvorenL

| Jano

| ] z'sanionzdvorent

| ] v'sdioas/tdvorTnL

| ] 0'sartas/odvoionLoLxa
| ] zvdivasrexy

| ] ovdnosrext

| ] svaranoasrexy

| ] vvaninoassiosex o dsi
| ] e'vdreasiosiwmx/Lno ds!
| ] zvdieasSON/TXLNIdSI
| ] tvanasioxy

| ] ovdioasioxt

nTEST [ |1

TX4/KO0/D8/A8/P1.0 I: 2

RX4/KI0/D9/A9/P1.1 [ 3

TX5/KO1/D10/A10/P1.2 [ 4

RX5/KI1/D11/A11/P1.3 l: 5

TX6/KO2/D12/A12/P1.4 I: 6

RX6/KI2/D13/A13/P1.5 [ 7

TX7/KO3/D14/A14/P1.6 [ 8

RX7/KI3/D15/A15/PL7 [ |9

vbpio [ |10

GND [ |11

op[ |12
om[ |13

AVDD33CODEC I: 14

GND [ |15
vea[ |16
voa[ |17

AouT [ |18

VREF [ |19
AIN1[ |20
AIN2 [ |21
AIN3 [ |22

POREN/P6.4 [ |23

GND [ |24

VDDCORE [ |25

Figure 2-2 CANTUS Pinout Diagram
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Ver 2.16 CANTUS
Pin Definitions
Table 2-1 CANTUS Pin Definitions
. .y QuifplLt Pull-Up /
No. Pin Name Description. Type clarrlr\fe?]t g
1 nTEST | Test mode select I Up / Schmitt
2 P1.0 P1.0 — General purpose I/O port B 4mA Up Controlled
TX4 — UART TX[4]
KOO — Key Scan output[0]
ADI[8] — Address|[8], Datal[8]
3 P1.1 P1.1 — General purpose I/O port B 4mA Up Controlled
RX4 — UART RX[4]
KIO — Key Scan input[0]
ADI[9] — Address[9], Datal9]
4 P1.2 P1.2 — General purpose /O port B 4mA Up Controlled
TX5 - UART TXI[5]
KO1 - Key Scan output[1]
AD[10] — Address[10], Data[10]
5 P1.3 P1.3 — General purpose I/O port B 4mA Up Controlled
RX5 — UART RX[5]
KI1 — Key Scan input[1]
AD[11]/ - Address[11], Data[11]
6 P1.4 P1.4 — General purpose /O port B 4mA Up Controlled
TX6 — UART TXI[6]
KO2 - Key Scan output[2]
AD[12] = Address[12], Datal[12]
7 P1.5 P1.5 — General purpose /O port B 4mA Up Controlled
RX6 — UART RX[6]
KI2 — Key Scan input[2]
AD[13] = Address[13], Data[13]
8 P1.6 P1.6 — General purpose I/O port B 4mA Up Controlled
TX7 —UART TX[7]
KO3 — Key Scan output[3]
AD[14] — Address[14], Datal[14]
9 P1.7 P1.7 — General purpose /O port B 4mA Up Controlled
RX7 — UART RX[7]
KI3 — Key Scan input[3]
AD[15] — Address[15], Datal[15]
10 VDD33 3.3V (Main power domain) PWR - -
11 GND Ground GND - -
12 DP USB D+ B Analog -
13 DM USB D- B Analog -
14 AVDD33 | 3.3V (Voice Codec) PWR - -
15 AVSS33 | Ground (Voice Codec) GND - -
16 (XI(I}\%) Voice Codec analog inputO ! Analog
17 VOA Voice Codec gain control output 0] Analog -
18 AOUT Voice Codec analog output O Analog -

Advanced Digital Chips, Inc.
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19

VREF

1.24V
This is the analog reference pin for
the Voice Codec.

O Analog -

20

AIN1

Voice Codec analog inputl

Analog

21

AIN2

Voice Codec analog input?2

Analog -

22

AIN3

Voice Codec analog input3

23

P6.4

P6.4 — General purpose I/O
POREN - POR enable signal

I
I
I Analog -
B 4mA Up Controlled

24

GND

Ground

GND - -

25

VDD18

1.8V (Main power domain)

PWR - -

26

P4.0

P4.0 — General purpose I/O
TXO0 — UART TXI[0]
SDO - 12S SDO

B 4mA Up Controlled

27

P4.1

P4.1 — General purpose /O
RX0 — UART RX[O0]
SDI — 12S SDI

B 4mA Up Controlled

28

P4.2

P4.2 — General purpose 1/O
ISP_IN — ISP input data
TX1 - UART TX[1]

MOSI — SPI MOSI

SD3 — SDCD datal[3]

B 4mA Up Controlled

29

P4.3

P4.3 — General purpose I/O
ISP_OUT - ISP output data
RX1 - UART RX[1] data
MISO - SPI MISO

SD2 — SDCD data[2]

B 4mA Up Controlled

30

P4.4

P4.4 — General purpose /O
ISP_CLK — ISP clock

TX2 — UART TX[2]

SCK - SPI SCK

SDCLK ~ SDCD Clock

B 4mA Up Controlled

31

P4.5

P4.5 — General purpose I/O
RX2 - UART RX[2]
SDCMD - SDCD Command

B 4mA Up Controlled

32

P4.6

P4.6 — General purpose /0O
TX3 — UART TX[3]
SCL — TWI SCL

B 4mA Up Controlled

33

pP4.7

P4.7 — General purpose I/O
RX3 — UART RX[3]
SDA — TWI SDA

B 4mA Up Controlled

34

P5.0

P5.0 — General purpose I/O

EXTCLK — External clock source for
I2S and Voice Codec

TMO — PWM output[0]

CAPO - Capture input[0]

SD1 — SDCD datal1]

B 4mA Up Controlled

35

P5.1

P5.1 — General purpose I/O
TM1 — PWM output[1]
CAP1 - Capture input[1]
SDO — SDCD datal0]

B 4mA Up Controlled

16
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36 P5.2 P5.2 — General purpose 1/O B 4mA Up Controlled
TM2 — PWM output[2]
CAP2 — Capture input[2]
LRCK - 12S LRCK

37 GND Ground GND - -

38 P5.3 P5.3 — General purpose I/O B 4mA Up Controlled
TM3 — PWM output[3]
CAP3 — Capture input[3]
SCLK - 12S SCLK

39 P5.4 P5.4 — General purpose 1/0 B 4mA Up Controlled
TM4 — PWM output[4]
CAP4 — Capture input[4]
MCLK - 12S MCLK

40 P5.5 P5.5 — General purpose 1/0 B 4mA Up Controlled
TM5 — PWM output[5]
CAP5 — Capture output[5]
A16 — Address[16]

41 P5.6 P5.6 — General purpose I[/O B 4mA Up Controlled
TM6 — PWM output[6]
CAPS6 — Capture output[6]
A17 — Address[17]

42 P5.7 P5.7 — General purpose I/O B 4mA Up Controlled
TM7 — PWM output[7]
CAP7 — Capture input[7]
A18 — Address[18]

43 VDD33 3.3V (Main power domain) PWR - -

44 GND Ground GND - -

45 PVDD18 | 1.8V (Low power domain) PWR = -

46 PWK Wake up input signal I - Down/Schmitt

47 PDN Power down signal. O 4mA -
3.3V of main power domain control
signal

48 | RTC_nRESET | RTC Reset pin I = -

49 GND Ground GND = -

50 PVDD18 1.8V (Low power domain) PWR = -

51 RTC_XIN | 32.768KHz crystal input for low 1 Analog -
power domain.

52 RTC_XOU | 32.768KHz crystal output for low O Analog -

T power domain. If it isn’t used, it has

to be float.

53 VDD33 3.3V (Low power domain) PWR - -

54 LOUT50 | LDO50 1.8V output O Analog -

55 GND Ground GND = -

56 GND Ground GND - -

57 XIN MOSC Xin is used for PLL clock I Analog -
source and system clock source.

58 XouT MOSC Xout 0] Analog -

59 VDD18 1.8V (Main power domain) PWR - -

60 VDD33 3.3V (Main power domain) PWR - -

Advanced Digital Chips, Inc.
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61 AVSS18 Ground (PLL) GND - -
62 AVDD18 1.8V (PLL) PWR - -
63 GND Ground GND - -
64 LOUT100 | LDO100 1.8V output O Analog -
65 VDD33 3.3V (Main power domain) PWR - -
66 P3.0 P3.0 — General purpose I/O B 4mA Up Controlled

nWAIT — External wait input signal
EIRQO — External IRQ O

67 P3.1 P3.1 — General purpose 1/O B 4mA Up Controlled
nBE1 — SRAM byte enable 1
EIRQ1 — External IRQ1

68 P3.2 P3.2 — General purpose I/O B 4mA Up Controlled
NDFL_nWE - NAND Flash Write
enable signal

69 P3.3 P3.3 — General purpose I/O B 4mA Up Controlled
NDFL_ALE - NAND Flash address
latch enable signal

70 P3.4 P3.4 — General purpose I/O B 4mA Up Controlled
NDFL_CLE — NAND Flash command
latch enable signal

71 P3.5 P3.5 — General purpose I/O B 4mA Up Controlled
NDFL_nCS — NAND Flash chip select
signal

72 P3.6 P3.6 — General purpose I/O B 4mA Up Controlled

NDFL_nRE - NAND Flash ‘read
enable signal

73 P3.7 P3.7 — General purpose 1/0 B 4mA Up Controlled
NDFL_nBUSY - NAND Flash busy
input signal

74 nRESET | External reset signal. Active low | - Schmitt
reset

75 GND Ground GND - -

76 PO.0 P0.0 = General purpose I/O port B 4mA Up Controlled

ADO — Address[0]1/[81, DatalO]
BOOTSELO — Boot mode select[0]

77 PO.1 PO.1 — General purpose I/O port B 4mA Up Controlled
AD1 — Address[1]/[9], Datal1]
BOOTSEL1 - Boot mode select[1]

78 PO.2 P0.2 — General purpose I/O port B 4mA Up Controlled
AD2 — Address[2]/[10], Datal2]
NFSIZ0 — NAND Flash size[0]

79 P0.3 P0.3 — General purpose /O port B 4mA Up Controlled
AD3 — Address[31/[11], Datal3]
NFSIZ1 — NAND Flash size[1]

80 GND Ground GND - -
81 VDD18 1.8V (Main power domain) PWR - -
82 P0.4 P0.4 — General purpose I/O port B 4mA Up Controlled

AD4 — Address[4]/[12], Datal4]
nISPSEL - ISP mode select

18 CONFIDENTIAL Advanced Digital Chips, Inc




Ver 2.16

CANTUS

83

PO.5

P0.5 — General purpose 1/O port
AD5 — Address[5]/[13], Datal5]
MEMSIZ — SRAM_nCSO Memory Size

4mA

Up Controlled

84

P0O.6

P0.6 — General purpose I/O port
AD6 — Address[6]/[14], Datal[6]
nOSISEL — OSI debugger select

4mA

Up Controlled

85

P0O.7

P0O.7 — General purpose [/O port
AD7 — Address[7]/[151, Datal7]
nJTAGSEL — JTAG debugger select

4mA

Up Controlled

86

pP2.0

P2.0 — General purpose 1/O port
SRAM_ALEO — SRAM address latch
enable [0]

4mA

Up Controlled

87

P2.1

P2.1 — General purpose I/O port
SRAM_ALE1l — SRAM address latch
enable [1]

4mA

Up Controlled

88

pP2.2

P2.2 — General purpose [/O port
SRAM_nRE - SRAM read enable
signal

4mA

Up Controlled

89

pP2.3

P2.3 — General purpose I/O port
SRAM_nWE - SRAM write enable
signal

4mA

Up Controlled

90

GND

Ground

GND

91

VDD33

3.3V (Main power domain)

PWR

92

pP2.4

P2.4 — General purpose I/O port
SRAM_nCS0 — SRAM chip select[0]

4mA

Up Controlled

93

P2.5

P2.5 — General purpose I/O port
SRAM_nCS1 — SRAM chip select[1]

4mA

Up Controlled

94

P2.6

P2.6 — General purpose I/O port
SRAM_nCS2 = SRAM chip select[2]
ISP_nCS —ISP chip select

4mA

Up Controlled

95

pP2.7

P2.7 — General purpose [/O port
SPI_nSS — SPI chip enable
SRAM.nCS3 — SRAM chip select[3]

4mA

Up Controlled

96

P6.0

P6.0 — General purpose I/O port
nTRST — JTAG nTRST

4mA

Up Controlled

97

P6.1

P6.1 — General purpose I/O port
TCK - JTAG TCK

4mA

Up Controlled

98

P6.2

P6.2 — General purpose I/O port
TMS - JTAG TMS

4mA

Up Controlled

99

P6.3

P6.3 — General purpose I/O port
TDI - JTAG TDI

4mA

Up Controlled

100

TDO

TDO — JTAG TDO

4mA

Advanced Digital Chips, Inc.
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Pin Descriptions

VDD33 : 3.3V Supply voltage for main power domain

VDD18 : 1.8V Supply voltage for main power domain
PVDD33 : 3.3V Supply voltage for low power domain
PVDD18 : 1.8V Supply voltage for low power domain
GND : Ground.

AVDD33 : 3.3V Supply voltage for Voice Codec
AVSS33 : Ground

AvDD18 : 1.8V Supply voltage for PLL
AVSS18 : Ground

nTEST : Chip test pin
g3l nTEST ¥ dute]~ 2 R=gE A3t Normal &2He flix= o] ol
high level = o} F 7% A2 &4 ¢Folok 3t} low level F HAEE &) AH&Ht)

nISPSEL : ISP mode select pin
ISP(In System Programming) mode 2 A &3}7] 93k Fo|t},

nOSISEL : H|~E #
OSI debugging mode® A ¥3&}l7] ¢3F Holr},

nJTAGSEL : H2E #

JTAG debugging mode® A els}7] 9|3+ ot}
BOOTSEL[1:0] : €l~E #

Normal boot mode &2t& ABISL7] 9t Holt},

BOOTSEL1 | BOOTSELO Booting Mode
1 1 NOR Flash booting
1 0 SRAM_nCSO area booting
0 1 NAND Flash booting
0 0 Reserved

NFSIZ [1:0] : HZE ¥

NAND boot mode % NAND Flash booting#] NAND Flash /25 Agsl7] 93 ol
NFSIZ1 NFSIZ0 NAND Flash Type
1 1 5 Cycles Large NAND Flash Type
1 0 4 Cycles Large NAND Flash Type
0 1 4 Cycles Small NAND Flash Type
0 0 3 cycles Small NAND Flash Type
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MEMSIZ : B ~E ¥
Normal boot mode % Local Memory?l SRAM_nCSO %4922 bootingA] Memory®] data
bus sizeS A E5}7] €3 Ho|t},

MEMSIZ External Memory Bus Size
1 8bit Data bus
0 16bit Data bus
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3 MEMORY ARCHITECTURE AND BOOTING MODE

3.1 Memory Map

CANTUSO| A= Figure 3-1x9 AA Al £7F9 Memory map®] =A%t} o] 371#] HH4)

H Z 7] = = =] -
o Byl EAsy] Woltt, ¥YEES sRgEe WY NOR Flash°ﬂ g 2y EAol,
=] (= 5 = B E)
Uz FEEEE o5 NAND Flashell o3 FERE =9 o F wWEegE F3F TR =0t}
6017_FFFFh oM ncs3 6017_FFFFh[ oA nCs3 6017_FFFFh[ goam ncs3
6010_0000h | Max 512KB 6010_0000h | Max512KB 6010_0000h | Max512KB
SRAM_nCS2 SRAM_nCS2 SRAM_nCS2
6008_0000n |  Max512KB 6008_0000n |  Max512KB 6008 0000h|  Max512KB
SRAM_nCS1 SRAM_nCS1 SRAM_nCS1
6000_0000h | Max512KB 6000_0000h | Max512KB 6000_0000h|  Max512KB
Reserved Reserved Reserved
4007_FFFFh 4007_FFFFh 4007_FFFFh
NOR Flash
512KB
(128KB)
4000_0000h 4000_0000h 4000_0000h
Reserved Reserved
2001_3FFFh 2001_3FFFh 2007_FFFFh
2000_0000h 2000_0000h
Reserved NOR Flash
0007_FFFFh 0007_FFFFh 512KB
(128KB)
NOR Flash
512KB
(128KB) 2000_0000h
Reserved
0001_3FFFh
0000_0000h 0000_0000h 0000_0000h
NOR Flash Booting External Memory Booting NAND Flash Booting

Figure 3-1 Memory Map

3.2 Embedded Memories

® 512KB(or 128KB) NOR Flash
® 30KB SRAM
B Single Cycle Access at full speed.

Internal NOR Flash
CANTUSE 512KB =+ 128KB NOR FLASH7} W% o] 9t} Flash ¥ER=Y uj
0x0000_0000 MA 2 H+ 7Fesitl. Wao] T dolHgo = ALg & 4= Qith

Internal SRAM

80KB W& wl=z]7} dt}h WHo] = dolEH &
o= F47F 0x0000_0000 WA=
st Hd)

£ 3 4 9t} NAND HER= ¢
FERe o mE= 0x2000_0000=
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3.3 Memory Mapped I/O
CANTUSY| peripherald] F4+ t}&3 o),

Table 3-1 CANTUS Peripheral Memory Map

Base Address Offset Address Block
AHB 0x0000 Reserved
0x8000_0000 0x0400 Internal NOR Flash /
External SRAM Controller (with ALE)
0x0800 DMA
0x0C00 NAND Flash Controller
0x1000 Reserved
APB 0x0000 GPIO (Port Alternate Functions)
0x8002_0000 0x0400 Power Management Unit
0x0800 Interrupt Controller
0x0C00 Watchdog Timer
0x1000 Timer
0x1400 UART ChO~Ch3
0x1800 UART Ch4~Ch7
0x1CO00 SPI
0x2000 TWI
0x2400 Voice Codec
0x2800 I12S (with ADPCM)
0x2C00 USB Device
0x3000 Key Scan
0x3400 GPIO (Port Control, Port Edge Detect)
0x3800 Real Timer Counter
0x3C00 ~ Reserved
OXFFFF
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3.4 Booting Configuration

g g4t 0x0000_0000 Aol A A2ttt} B8 Al BOOTSEL1 3} BOOTSELOZ ] 2]
o FYrcrt AHET FAO WRy PWo] 2AHHEC HFEE 4 XINS AREsH, W]
EZ Rz o 7z wrgd HTE).

A o o

® Internal NOR Flash boot mode
B NOR Flash& 0x0000_0000 A& &3 =t}
® External NAND Flash boot mode
B & Internal SRAME 0x0000_0000 HA| = &9 =}
® External SRAM boot mode
B 95 SRAM_CSOZ dgE wWEZ7F 0x0000_0000 WA= & #r},

FeRE AAe g4 gale] F8= F1hdlA BOOTSEL1® BOOTSELO 9] 8| kel <
3 A4 k.
BOOTSEL1 | BOOTSELO Booting Mode
1 1 NOR Flash boot mode
1 0 SRAM_nCSO Area boot mode
0 1 NAND Flash boot mode
0 0 Reserved

NAND Flash Type
NAND Flash #¥ == o NAND Flashe| &7 A71& 24 & 4 Qdrh. NFSIZ13a 3}
NFSIZ03 9] levelgtel ¢&fA] NAND Flash®] 5] w& Hermc

NFSIZ1 NFSIZ0 NAND Flash Type
1 1 5 Cycles Large NAND Flash Type
1 0 4 Cycles Large NAND Flash Type
0 1 4 Cycles Small NAND Flash Type
0 0 3 Cycles Small NAND Flash Type

External SRAM Data Bus Type
SRAM_nCS0%9 o] o] vzl o3k Fed u o] W7F 8bit =2 16bit AAE 24
A gth, MEMSIZ9S Fa 24 %)

MEMSIZ External Memory Bus Size
1 8bit Data Bus
0 16bit Data Bus

ISP(In System Programming) mode and Debugger mode
e W& 9 &4 ISP, OSI Debugger, JTAG Debugger E=7} A& H ),
- nISPSEL i Low 749, ISP mode® F-E ¥t}
- nOSISEL : Low 739, OSI Debugger mode® ¥
- nJTAGSEL :Low ¥ A%, JTAG Debugger mode® %

ne we

O

A},
€ ¥

A,

il
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CANTUS

4 CLOCKS AND POWER MANAGEMENT

4.1 Power

CANTUSO = F 719 Ead AY o] ).
o] Xt} Figure 4-1°14 8¢ A 99

Main Power 9ol AL U tufo] 29} YF SRAM-2 1.8V Ao =z, e,

5 Flash$} /0¥ 3.3Vl A 7tz 5326

Low Power @<lelA+ W7 tufo]2~& 9J3iA 1.8VE, [/O0& #8iA 3.3VE

.

Z}7+2 Main Power®t Low Powerd & o=

o PN
S B 4 Y

CANTUS

Low Power

3.3V

1.8V [€

1.8V ———p

LDO

PMU

Low Power Domain

RTC
Wakeup Logic

Main Power —— 3|
3.3V

1.8V | €— LDO

1.8V =P

SRAM

Voice Codec NOR Flash

PLL

USB PHY

Main Power Domain

Figure 4-1 Power Scheme

3l oF

Zh7ke] G el LDOZE ol 1.8V dge] Al ZHH7] wie] 9¥ola L8V

Advanced Digital Chips, Inc.
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Power Pins

CANTUSE o8] F79 A #HEo dom, F 719 Voltage Regulator (LDO)E W3}
3 vk WF Voltage Regulatore= 3.3V ©Y Aoz A|2=8S FAS 4= QA .

99 37 We) FRE e prk

® VDDIN100 pin : Main power domain®] W4 Voltage Regulatore] AY ¥5S 3 #
olty. At M= 3.0V~3.6V o]t}

® VDDOUTI100 pin : Main power domain® W4 Voltage Regulatord| A &8 ¥ 1.8V
Y "ol

® VDD33 pins : Main power domain®] [10E 93 A Holt}, 3.0V~3.6VY HAYLS &5
w=t}

® VDDIS pins : Main Power domain® W Logicol AYS 73t} 1.65V~1.95VS
wikolop gtk VDDOUTI100 &9 AZ2std 3.3V &4 ddem Alxgle] 44
Atk

=¥ of

2

® AVDDIS8 pin : PLLel| 1.8V AYS F338k= AU FAoth, VDDOUT100 &5 A4}
3.3V @ AQow Axawlo] A" = Qirh

® AVDD33 pin : Voice Codecol 3.3V AYS F53t= Holr}

=
o)
o,

® VDDIN5O pin : Low power domain®] W& Voltage Regulatord] A F5S ¢
th. Ak WelE 3.0~3.6V o]t}

® VDDOUTS5O0 pin : Low Power domain® W& Voltage Regulatoroll 4] 85+ 1.8VA Y
ol

® PVDD33 pins : Low Power domain®| 105 ¢3F dY #Ho|t}, 3.0V~3.6Ve ALS &F
Flaa=

[ ]
!

VDD18 pins : Low Power domain®] & Ul Logicol AYE& FF3t} 1.65V~1.95V
FgRtofof it} o] ¥ VDDOUTH0 &3 AAsIH 3.3V ©d Yoz Al
TA4E 4 Ak

9 o
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Main Power

33V VDD33
AVDD33
VDDIN100 ——>| .
Main Power
Volatage
R lator
VDDOUT100 «— egulato
1.8V 1.8V
OFF
VDD18
AVDD18
Low Power
3.3V PVDD33
VDDIN5O ———>]
Low Power
Voltage
Regulator
VDDOUT50 <«——

1.8V

1.8V

PVDD18
This Block is kept powered on in SLEEP MODE |

NOTE: The External 3.3V power supplies must always be kept on
Figure 4-2 Power Supply scheme

Figure 4-2014 A& 29 CANTUS? 39 #+%=5 2 4 v} 3.3V & ddo=w FAs
7] $13}9] Main Power 9 9S ¢3l 3.3V QS 713813, Low Power 993 §3] 3.3V A
4E& A7FsFSI T

Voltage Regulator® AFE&HA %S 79l VDDIN100 ¥ VDDIN50S GNDell dZAshd
o). olwf VDDOUT100® 3 VDDOUTS50® & Opendtt}.

Power Consumption

CANTUSE 25CoA AZA AF AX7F Typ. 500uA o]a, Ho & A VDD18¢ HFH
AR = 100mA ©]3to)t},

Voltage Regulators

CANTUSO = ¥ 78¢] Voltage Regulator (LDO)7} W& o] it}
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® Main Power Voltage Regulator
B Normal 2=9A 30uA A4 AFE 2% 3h, Fd 100mA AFE F39h

® [ow Power Voltage Regulator
B 30uA AF AFE 2% &1, 50mA AFZ FF3oh

4.2 Reset

Reset #9171+ Power On Reset, External Reset, Watchdog Timer Reset, PMU Reset L&
I Software Reset &2 FAE o] 9t} Reseto] WAIEH RSTSTAT #HAAEHE £33 Reset
o] 1S &g 4 Ut

NORFlash reset

ISP system reset
NRESET 4 4D—> System reset

External reset
Startup
Counter
POREN 1.8V
X’—’ Boot reset

/P6.4 POR POR reset >
ISP processor reset Processor reset

WDT_reset

PMU_reset
(HALT 0)

Software reset ———

Figure 4-3 Reset Source

Power On Reset

CATUSY = Power On Reset 3 27} W&AEo] 9t) 1.8V AYES T3¢, 1.8V A4S =
YE#H 3t} Power-Up A o] A& F= 5o A|2~8]l AA o] ResetES Ao <HH3 HEH &

BT

Reset A|o]7] o= WH-o] Startup Counter’} Atk MOSC Zg oz F& s, b3 ¢
Resetdl 35 W&o dlth:

® Processor reset: CPU Reset®. & A& F ),
® Systemreset : RE FHRIFX Ao7] o HgFS Fr}

® Flash reset : NOR Flash& Reset ©|t}.

°l5 Reset AT 5L ool AT ESo] HAol o5 2T}
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QHPGPUSM]

VDD33

|
POREN/ E

P6.4 ——» POR Reset

1.8V
POR

vVDD18 ————p

Figure 4-4 POR Reset Control

t}. POREN #£ high level2 4]

POREN/P6.4 #o & Y& PORY &2& Z2ATL 4 3
5ol pull-up A ko] AA=o glof &

st W PORE AM&3hAl Fth. POREN/P6.4 82
H o] ¢1S wjE POR Reseto] @43} ¥ olglt}.

Power On Start Time

VDD18¢] 1.8V Ho] 27} W, WA POR Reset& MOSC &8 o= =2}t Startup 3
25 FAAIZIY. o] Startup 3| Z+= MOSCE] 8o kA3l 7] de] o 52 wH| st}

A
nN_
)
nN_

/_
—
L
—

POR Reset

) 1)

(C (¢

External NnRESET

NOR Flash nReset

))

(C

System nReset ) ) ) )
Reset Filter time
16 cycles of Xin Flash Initial Time
flash reset 500ns 20us

-
A

A
Yy

Startup counter
1024 cycles of Xin

Figure 4-5 Power-up Reset

AYo] o+FF T }H POR Resete] E 1, MOSC &8¢ 17-Cycle °]&d % NOR
Flash Reset2 E31, ©A] 20us ©]% System Reseto] ZojFtt. 18W  CPUE
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0x0000_0000% A o] A W2 o] & ¢lo] © 7] A ztahr},

Software Reset

YA AH AHOZ Reset AzE WA A2 4 v, WA PMCTRLENH A 2~H <
RSTWEN HEZE «172 AAs 3 RSTCTRL @A AEHE AAsHA Software Reset A&7}
HkA Sl

System Reset

System Reset U533 & Apgol| A wkAd 3,
1. Power On Reset
2. External Reset
3. Watchdog Timer Reset
4, Software Reset

Deep Idle B=ol 4= Wake-up ©]%, ¥ 22 Ao 23] System Reset¢] &2F3gtt},
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4.3 Clocks

CANTUSE F 719 95 &9 429k diFel sk 7o) PLLe] 3tk MOSCE Main Power
oo FFEo] PLLY 4# 8 o] drl. ROSCE Low Power Q9o a35% o] PMU/RTC
B=o) 5 #r} Figure 4-6 & Y3 &g F*xo|u}

XINe & ¢l7tgl 88 MOSCE #AA PLLY| #F%9™, 52 9

]

+ 2MHz ~ 15MHzo]| T},

.

RTC_XIN> ROSCE A PMU$ RTC &5 Fwdth. 4 T34+ 32.768KHzo|t}.

fei3

PLL+= USB Device®

ALEE H 9ol 48MHz Ei= 96MHz = 273 3te] USB Deviceol
48MHz9} 12Mhz €3S ¥53t3, USB DeviceE AFE3#] &S 7o+ 96MHz ©]ste] o
PN
W Feoletn AbgE 4tk
HCLK Clock
PLL 1/N
g (40MHZ~96MHz) (Max 96MHz)
q
MAIN Clock I PCLK Clock
PLL Clock - (Max.48MHz)
XIN 12
== MOSC Clock | USB48 Clock
2MHz~15MHz ]| MOSC > R (48MH2)
g 1] USB12 Clock
(12MHz)
> IMCLK Internal MCLK for 12S, Voice Codec
+ 11.2896MHz — 44.1KHz for 12S
EXTCLK(#34) [X] > +2.048MHz  — 8KHz for Voice Codec
RTC_XIN
32.768KHz | ROSC ROZE g >
gy —

Figure 4-6 CANTUS Clock Tree
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MOSC Clock and ROSC Clock
XINO & &= MOSC &8-S 2MHz ~ 15MHz Crystal W3S E3) Zglo] wrEo] it}
MOSC & PMCTRLEN #A 289 CLKWEN HEZ %3] Ao 7}sstA AAQ3 &
“Halt1” | ¢JsiA On/Off A|oj7} "}, MOSC Z9o] HF 452 Deep ldle EEoA+=
PWK# & %53 Wake-upe]t} RTC Interrupt © 9|3+ Wake-upl. 2 tha] wrxs 4= qlo}
ok “Halt 179 o9& MOSCe ¥R S Fu3s9 S d9ol= PWK and RTC Interrupt 7} A
Axo] glojoF CPUZF “Haltl” AJEfol A w1} 4 T},
“HALT 1"
MOSC > MOSC Clock
XOUT Di
Figure 4-7 MOSC Block Diagram
GND XIN XOUT  VvDD18  VDD33
R
Co~l Co
I
V4
Figure 4-82 MOSCel| tj3l
wE 29 5 A @

SRR

a8 al

Figure 4-8 Typical Crystal Connection for MOSC
3l %3 3
ROSCel| th3t 9 Crystal 3] &% Figure 4-83 T4 3t}
, [e]
gtolth.

ol e e Ao

Q)X Crystal 3] 20|t} Rs A3 Crystald s}
2 F% F

t}. Cstaryx Board?tol A

7148 ATHA
+C
+Cq
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PLL Clock

s
rlo
ox
g
ki
il
N
X
™
v

Ui PLLS 48 w3 &9 vkl Dividers Wistal §lof

M N

{¢ {8 {

PLL Divider S PLL Clock

MOSC Clock — Divider
(5MHz ~ 96MHz)

Figure 4-9 PLL Block Diagram

_(N+2)x fogc
P (M +2)x 2P

Where: fOSC =2 ~ 15MHz
M = Input Frequency Divider
N = VCO Frequency Divider
P = Output Frequency Divider

PLLS A}83}7] 9ldlAE= WA PMCTRLEN #© % 2§ PLLWEN HEZE %3] PLLCTRL
A ~HE Ao 7hsskAl AAstolor stk o] PLLCTRL #AZ~HE Alojste] Ads &
8-S AdA4ste] PLL 298 dAAIL 28t CLKCTRL #FAAHE F3le] MAIN 8%
Ao1st7] A7kA= MAIN 282 982 MOSC Z8o] ®Hu}

= == 0
A ° LLS &2 Al

15MHz ol&te] =2 F2 7158 AXEME JYarE Fol7] 8 P
Ak @)% Crystal 32 MOSC 285 MAIN 2 o2 Ahgd & gl

714 el
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MAIN Clock and HCLK Clock

HCLK 232 MOSC 283 PLL 8oz Adg= MAIN & 535t A ETh MAIN
293 HCLK 292 A28 Asd d9arns gste] 2A4¢n. gt S04 & =9
o5 A3HA] Glitch7} ©AEA] ko AJx'lo] F2bo] Jeks F4 ¢ki=t}

CLKCTRL CLKCTRL
MAINSEL PRESEL
glzé’k |, cPuCLk
Gating To CPU
MOSC Clock ——
Main Clock HCLK Clock HCLKI HCLK
I Prescaler ' Clock  |——> 1 "AHB Bus
MAIN Clock | (/1,2,4,8,16,1024) Gating
PLL Clock — CLKCTRL
PCLKSEL
1/2 PCLK
PCLK
P — Clock |—
PCLK Clock |  Gaing To APB Bus

Figure 4-10 MAIN Clock and HCLK Clock

MAIN 28 2~ Hdee CLKCTRL #x e MAINSEL HE=Z ZAZC}t Pre-scalers
oN o=@ MAIN 288 2 s o3S s}, CLKCTRLH A ~E S PRESEL HEZ} Pre-
scaler o 93] Ed &9

2E TolA TR FYHE A9

Pre-scalerel|A ©& & 28 WHAZ| 24 Glitchs ZTA3HA|
27] 913l s8] "l MAI

[e)
2399 ¢ 1024 Cycle o] A4 4 gt}
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HCLK Clock and PCLK Clock Gating

HCLK 22 AHB Bus® FHAA e} CPUY 3%+ F9olth. MAIN 299 /1, /2, /4,
/8, /16, /1024 FolA A8 & 4 Qo)

=
=

PCLK %2 APB Bus? WA ¥35+= 8oy, HCLK 83 A3}~
2o] 4 f

g
g FoA Ael 3 4= qlth HCLK & 8MHz ©|3}7} H=% PLL €& A
A= HCLK 283 d3 288 Age 4= ).

, 1/29)
5 AE)

ox

HALTCTRL
HALT2

i

HCLK Clock————» CPU clock

HCLKGATE
SDCLKEN

i

SDHC clock

HCLKGATE
NDFLCKEN

g

NAND CTRL clock

HCLKGATE
DMACKEN

i

DMA CTRL clock

HCLKGATE
ISRAMCKEN

\

Internal SRAM clock

HCLKGATE
SRAMCKEN

A

Internal NOR Flash /
External SRAM CTRL clock

HCLKGATE
ISPCKEN

i

ISP CTRL clock

HCLKGATE
AHBBUSCKEN

1

AHB Bus clock

Figure 4-11 HCLK Clock Gating
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CLKCTRL

PCLKSEL

PCLKGATE

HCLK Clock PCLK Clock GPIO clock
(Port Alternate Function)
PCLKGATE PCLKGATE

RTCCKEN SPICKEN

§
i

RTC clock SPI clock

PCLKGATE PCLKGATE

KEYCKEN UARTCKEN

§
1

KeyScan clock UART clock

PCLKGATE PCLKGATE
USBCKEN TIMECKEN

i
j

USB Device clock TIMER clock

PCLKGATE PCLKGATE
12SCKEN WDCKEN

i
i

12S clock Watchdog Timer clock
PCLKGATE PCLKGATE
¢ — > Voice clock — > Interrupt CTRL clock
PCLKGATE
GPIO clock
L _—

(Port Control, Port Edge Detect)
PCLKGATE
TWICKEN

j

TWI CTRL clock

Figure 4-12 PCLK Clock Gating

HCLKGATE d*~E <2} PCLKGATE dA A~ A= zF FHAX Aoj7r|e] F5 7jE 3
2 Aojst 4= 3l

o

Reset o]Foll= = FRAA Ao o] FH=H= oty AMgshA] @ Alo)”
o] £2& HCLKGATE ##~E ¢ PCLKGATE @A ~HdlA g nES “«07ez d3shd
doh FRAA Ale)7]e] S8 «0rer AAshs w3F 29o] vtz WE] il s
FA A7) 7 wpA e FAbe] S Edl wjzkA] Z)e ool A A ste]oF gt

oN

[>
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USB Device Clock

USB Device &8 MAIN 8 o2 FgF¥t. MAIN 39| 96MHz 91 %+ CLKCTRL
A 2~E e UCLKSEL HIEZ «1”2 AA &oF s, MAIN o] 48MHz < Z$ol+=
UCLKSEL HIEZE «07o &2 AAstd Fr}.

USB Device dl&= Al /< €] st USB48M¥} USB12M-2 SCLKGATE A2
E1¢] USB48EN H]E<9} USB12EN H|E] 9ola)A Alojd 4= it} USB DeviceE AMg34A &
S = 9YE =o0]7] 98] USB Suspend Enable B|EE A3le], USB PHY”} Suspend
mode® Y& AL Fels T USB48, USB12, 123l USB Device F8<& Fustd Hrh

CLKCTRL

MAINSEL

MOSC Clock —>
MAIN Clock

v

CLKCTRL

UCLKSEL

PLL Clock —

SCLKGATE

USB48EN

1/2

— > USB48M Clock
SCLKGATE

USB12EN

— > USB12M Clock

Figure 4-13 USB Device Clocks
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4.4 Power Management Controller

ANa'le]l @ Alghe] 2HA] 3] ARE FAHow #E & 4 3tk
CPU, SRAM 1g]a1 2z} A= #Ao]7]o] &8 A
CANTUS+ th& 37HA19] d¥ #g R=E A dgth

- Normal Run Mode

- Idle Mode

- Deep Idle Mode

Figure 4-14% 3¢ 2=7re] HdolZ veba ).

Power On Reset

* Peripherals Clock OFF

* PLL Power down

* Audio Codec Power down
* USB PHY Suspend mode

Interrupt

“Halt 1” Instruction

PWK Event
RTC Interrupt

Halt 2 instruction

Deep Idle

* CPU Clock OFF

*MOSC OFF

Figure 4-14 Power Mode State Diagram

Power Management+

* CPU Clock ON (MAIN Clock = MOSC Clock)
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Table 4-1 Power Mode

Power States Clocks Wake-Up event Description

CPU Active

Peripherals inactive if disabled by
the peripherals clock gating

Normal Run register
CPU Clock ON USB PHY, PLL, Flash memory and
Mode . .
Voice Codec in power down mode
if disabled by the power down
register
Slower clock selected
External Reset
Idle Mode CPU Clock Watchdog Reset | “Halt 2” Instruction
(Halt 2) OFF Interrupt

RTC Interrupt “Halt 1” Instruction

Deep Idle Mode MOSC OFF | PWK Wake-up | MOSC OFF

(Halt 1) All Clocks OFF except RTC Clock
Reserved Mode B B “Halt 0” Instruction
(Halt 0) Forbidden access

Normal Run Mode

()

CPU7} Instruction—e— Aglstal e FE otk FHAAA Aoy BE £ IR
%= o 4 9Jvb. HCLKGATE ## ¥, PCLKGATE #A ¥ 18 SCLKGAT 9 X]Z:
E35}¢] /\}—Qho]—x] e A did S92 9E GH otk o] REAAM ForEE utF
2RE 9E 7 % Utk PLLE AMESHA &3 vi2 o S siA &= }Ei Wé
vk m3 ARESHA] & vla dere wjo:= USB PHY, PLL ¢} Voice Codec

Power down 7\] 2 4 = 9t}

N_Vﬂ_{o}ﬂ

o mot L
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Idle Mode

Idle mode®] 2L “Halt 2 o
ARl CPU AA =Ho] &= 4
7]

glth. E3] Interrupt Ao]
A

At} o] R0 CPU o] AA| Hof
THAAA] A7 2T dEHd
F Normal Run modeZ tT}A] Zol&

o
Ru)
2

o

4 ki 32

ldle Modeol A W 1ho7] SIslA = B2 Fel FWgR Aloj7] 1% Qe ged] o)A
QB HES B ok At

& B4 93 Idle Modes] A1 wA & % gluk,

Power on reset

External reset

External interrupt or Internal peripheral interrupt
RTC interrupt

Deep Idle Mode

Deep Idle mode?] HY-LE “Halt 17 Heojo] olaf o] Fo] ) o] R=ojr= MOSC7F A
A ¥ a1 ROSCHF 52+ 3= Aej7} ©t}. Deep Idle mode ©A Normal Run mode® THA] &
oke7] $siAE MAIN 222 MOSC 20| Heg dejefof ati =< Interrupt Alo]7]7}
4 bsd ejelol @l

Deep Idle mode ¢ HAHEES +=o|7] #18te] PLL, Voice Codec, 18]al USB PHY +
Power down A EIZ A slo]of sl

e EZbo] o3& Deep Idle modeoﬂ/ﬂ WA vE 4 9dar, ol 52> PWK and RTC
Interrupt Service Routine 2.2 I AsFAY “Halt 17 tFS 9 Eé]% ] 2] gk},

® RTC Interrupt
® PWK Event

Deep Idle R=olA #A Q7] 98- E Deep ldle = AYPst7] Ao Tzaslzo=r
PWK ¥+ RTC Interrupt 7} "]g] A= o] glojof 3t}
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4.5 Power Management Control Registers

PLL Control Register (PLLCTRL)
Address : 0x8002_0400

Bit R/W Description Default Value
31 :17 R Reserved -
16 R/W | PLL Power Control 1
O:PLLON 1:PLLOFF
15:8 R/W | N : VCO frequency divider value 8bit OFh
7:6 R/W | P : Output frequency scalar value 2bit 0
5:0 R/W | M : Reference frequency input divider 6bit 0

x+% This register is accessed by setting the PLLWEN bit in the PMCTRLEN register to 1.

_(N+2)x fogc
P (M +2)x 2P

Clock Control Register (CLKCTRL)
Address : 0x8002_0404

Bit

R/W

Description

Default Value

31:7

R

Reserved

6:4

R/W

PRESEL : MAIN Clock Pre=scaler for HCLK Clock
000 : MAIN Clock

001 : MAIN Clock / 2

010 : MAIN Clock / 4

011 : MAIN Clock /.8

100 : MAIN Clock / 16

101 : MAIN Clock / 1024

11x: MAIN Clock

R/W

IMCLKSEL : Clock Source Selection bit for I2S
and Voice Codec
0 *MOSC Clock 1 : EXTCLK#34)

R/W

UCLKSEL : USB Clock Source Selection bit
0 : MAIN Clock / 2 (f MAIN Clock is 96MHz)
1 : MAIN Clock (if MAIN Clock is 48MHz)

R/W

PCLKSEL : PCLK Clock Source Selection bit
0 : HCLK Clock / 2
1 : HCLK Clock

R/W

MAINSEL : MAIN Clock Source Selection bit
0 : MOSC Clock
1 : PLL Clock

#*%% This register is accessed by setting the CLKWEN bit in the PMCTRLEN register to 1.

Advanced Digital Chips, Inc. CONFIDENTIAL
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Wake Up Control Register (WUKCTRL)
Address : 0x8002_040C

Bit R/W Description Default Value
31 :4 R Reserved -
3 Wake-up selection register update status bit 0
0 : Update complete 1 : Not update
2 R/W | PWK Wake—-up Mode 1
0 : Rising edge 1 : Falling edge
1 R/W | PWK Wake-up Enable bit 1
0 : Disable 1 : Enable
0 R/W | RTC Interrupt Enable bit 1
0 : Disable 1 : Enable

wx*%x This register is accessed by setting the WUKWEN bit in the PMCTRLEN register to 1.

HCLK Gating Control Register (HCLKGATE)
Address : 0x8002_0410

Bit R/W Description Default Value
31:7 R Reserved -
6 R/W | SDHC Controller Clock Enable bit 1
0 : Disable 1 Enable
5 R/W | NAND Flash Controller Clock Enable bit 1
0 : Disable 1 : Enable
4 R/W | DMA Controller Clock Enable bit 1
0 : Disable 1 @ Enable
3 R/W | Internal SRAM Controller Clock Enable bit 1
0 : Disable 1 : Enable
2 R/W | Internal NOR Flash / 1
External SRAM Controller Clock Enable bit
0.: Disable 1 : Enable
1 R/W. | ISP Controller Clock Enable bit 1
0 : Disable 1 : Enable
0 R/W | AHB Bus Clock Enable bit 1
0 : Disable 1 : Enable

x*% This register is accessed by setting the HGWEN bit in the PMCTRLEN register to 1.
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PCLK Gating Control Register (PCLKGATE)
Address : 0x8002_0414

Bit R/W Description Default Value
31:14 R Reserved -
13 R/W | GPIO (Port Alternate Function) Clock Enable bit 1
0 : Disable 1 : Enable
12 R/W | RTC Clock Enable bit 1
0 : Disable 1 : Enable
11 R/W | KeyScan Clock Enable bit 1
0 : Disable 1 : Enable
10 R/W | USB Device Clock Enable bit 1
0 : Disable 1 : Enable
9 R/W | I2S Clock Enable bit 1
0 : Disable 1 : Enable
8 R/W | Voice Clock Enable bit 1
0 : Disable 1 : Enable
7 R/W | GPIO (Port Control, Port Edge Detect) Clock 1
Enable bit
0 : Disable 1 : Enable
6 R/W | TWI Clock Enable bit 1
0 : Disable 1 : Enable
5 R/W | SPI Clock Enable bit 1
0 : Disable 1 : Enable
4 R/W | UART Clock Enable bit 1
0 : Disable 1 : Enable
3 R/W | Timer Clock Enable bit 1
0 : Disable 1 : Enable
2 R/W | Watchdog Timer Clock Enable bit 1
0 : Disable 1 : Enable
1 R/W_ | Interrupt Controller Clock Enable bit 1
0: Disable 1 : Enable
0 R/W | APB Bus Clock Enable bit 1
0 : Disable 1 : Enable

x*% This register is accessed by setting the PGWEN bit in the PMCTRLEN register to 1.

Special Clock Gating Control Register (SCLKGATE)
Address : 0x8002_0418

Bit R/W Description Default Value
31:3 R Reserved -
2 R/W | IMCLKEN : I2S and Voice Codec Clock Enable bit 0
0 : Disable 1 : Enable
1 R/W | USB12EN : USB12M Clock Enable bit 0
0 : Disable 1 : Enable
0 R/W | USB48EN : USB48M Clock Enable bit 0
0 : Disable 1 : Enable

x*% This register is accessed by setting the SGWEN bit in the PMCTRLEN register to 1.
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Software Reset Control Register (RSTCTRL)
Address : 0x8002_041C

Bit R/W Description Default Value
31:1 R Reserved -
0 W Software Reset -
0 : No effect 1 : Set to system reset

x*%% This register is accessed by setting the RSTWEN bit in the PMCTRLEN register to 1.

Reset Status Register (RSTSTAT)
Address : 0x8002_041C

Bit R/W Description Default Value
31:4 R Reserved -

3 R POR reset occurred 0

2 R Reserved -

1 R Software reset occurred 0

0 R Watchdog reset occurred 0

x+% Reports the cause of the last reset. Reading this RSTSTAT does clear this field.

%% All zero means that the External reset is occurred.
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Power Management Control Enable Register (PMCTRLEN)
Address : 0x8002_0424

Bit R/W Description Default Value
31:9 R Reserved -
HALTEN : HALT Process Enable bit
8 RIW 0 : Disable 1: Enable 0
7 R/W RSTWEN : RSTCTRL Register Write Enable bit 0
0 : Disable 1: Enable
6 R/W SGWE.N : SCLKGATE Register Write Enable bit 0
0 : Disable 1: Enable
5 R/W PGWEN : PCLKGATE Register Write Enable bit 0
0 : Disable 1: Enable
A R/W HGWEN : HCLKGATE Register Write Enable bit 0
0 : Disable 1: Enable
3 R/W WUKWEN : WUKCTRL Register Write Enable bit 0
0 : Disable 1: Enable
2 R/W | Reserved 0
1 R/W CLKWEN : CLKCTRL Register Write Enable bit 0
0 : Disable 1: Enable
0 R/W PLLWEN : PLLCTRL Register Write Enable bit 0
0 : Disable 1: Enable

x+% For write access to all other registers, the appropriate bits of this register must be set
to 1.
PMCTRLEN # A 2~H ¢ SiGH|EZ}L “17= AA o] glojof ddx 298 AT + Uk
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5 INTERNAL NOR FLASH AND EXTERNAL SRAM CONTROLLER
5.1 Internal NOR Flash Memory
CANTUSE o3} o] Al /2 8 & 4 3t

CANTUS128 CANTUS128A CANTUSbH12
Sector 8 sectors of 16K | 32 sectors of 4K |8 sectors of 64K
Architecture byte byte byte
Access time 70ns 70ns 70ns
Minimum 100K 100K 100K
endurance cycle

CANTUS128< 128KBytes Flash Memory & W33 th. ZF Sectors= 16Kbytes® 871 9
sectors® TAH T},

Table 5-1 NOR Flash Memory (CANTUS128)

Address Range (128KBytes)

Sector Number

0x0000_0000~0x0000_3FFF

Sector 0 (16KBytes)

0x0000_4000~0x0000_7FFF

Sector 1 (16KBytes)

0x0000_8000~0x0000_BFFF

Sector 2 (16KBytes)

0x0000_C000 ~0x0000_FFFF

Sector 3 (16KBytes)

0x0001_0000~0x0001_3FFF

Sector 4 (16KBytes)

0x0001_4000~0x0001_7FFF

Sector 5 (16KBytes)

0x0001_8000~0x0001_BFFF

Sector 6 (16KBytes)

0x0001_C000 ~0x0001_FFFF

Sector 7 (16KBytes)

CANTUS128A% 128KBytes Flash Memory £ W

9] sectors® TAE T}

Table 5-2 NOR Flash Memory (CANTUS128A)

Address Range (128KBytes)

Sector Number

0x0000_0000 ~0x0000_0FFF

Sector 0 (4KBytes)

0x0000_-1000~0x0000_1FFF

Sector 1 (4KBytes)

0x0000_2000~0x0000_2FFF

Sector 2 (4KBytes)

0x0000_3000~0x0000_3FFF

Sector 3 (4KBytes)

0x0000_4000~0x0000_4FFF

Sector 4 (4KBytes)

0x0000_5000~0x0000_b5FFF

Sector 5 (4KBytes)

0x0000_6000~0x0000_6FFF

Sector 6 (4KBytes)

0x0000_7000~0x0000_7FFF

Sector 7 (4KBytes)

0x0000_8000 ~0x0000_8FFF

Sector 8 (4KBytes)

0x0000_9000 ~ 0x0000_9FFF

Sector 9 (4KBytes)

0x0000_A000 ~0x0000_AFFT

Sector 10 (4KBytes)

0x0000_B000 ~0x0000_BFFF

Sector 11 (4KBytes)

0x0000_C000 ~0x0000_CFFF

Sector 12 (4KBytes)

0x0000_D000 ~0x0000_DFFT

Sector 13 (4KBytes)

0x0000_E000 ~0x0000_EFFF

Sector 14 (4KBytes)
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0x0000_F000 ~0x0000_FFFF

Sector 15 (4KBytes)

0x0001_0000~0x0001_OFFF

Sector 16 (4KBytes)

0x0001_1000~0x0001_1FFF

Sector 17 (4KBytes)

0x0001_2000~0x0001_2FFF

Sector 18 (4KBytes)

0x0001_3000~0x0001_3FFF

Sector 19 (4KBytes)

0x0001_4000~0x0001_4FFF

Sector 20 (4KBytes)

0x0001_5000~0x0001_5FFF

Sector 21 (4KBytes)

0x0001_6000~0x0001_6FFF

Sector 22 (4KBytes)

0x0001_7000~0x0001_7FFF

Sector 23 (4KBytes)

0x0001_8000~0x0001_8FFF

Sector 24 (4KBytes)

0x0001_9000~0x0001_9FFF

Sector 25 (4KBytes)

0x0001_A000~0x0001_AFFF

Sector 26 (4KBytes)

0x0001_B000~0x0001_BFFF

Sector 27 (4KBytes)

0x0001_C000 ~0x0001_CFFF

Sector 28 (4KBytes)

0x0001_D000 ~0x0001_DFFF

Sector 29 (4KBytes)

0x0001_E000~0x0001_EFFF

Sector 30 (4KBytes)

0x0001_F000~0x0001_FFFF

Sector 31 (4KBytes)

CANTUSH12%= 512KBytes Flash Memory 2 T4 o] At} 7+ Sectors 64Kbytes® 8
sectors® TAH T},

Table 5-3 NOR Flash Memory (CANTUS512)

Address Range (512KBytes)

Sector Number

0x0000_0000~0x0000_FFFF

Sector 0 (64KBytes)

0x0001_0000~0x0001_FFFE

Sector 1 (64KBytes)

0x0002_0000~0x0002_FFFF

Sector 2 (64KBytes)

0x0003_0000~ 0x0003_FFFE

Sector 3 (64KBytes)

0x0004_0000~0x0004_FFFF

Sector 4 (64KBytes)

0x0005_0000~0x0005_FFFF

Sector 5 (64KBytes)

0x0006_0000 ~0x0006_FFFF

Sector 6 (64KBytes)

0x0007.0000~0x0007_FFFF

Sector 7 (64KBytes)
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U5 NOR Flash Memorye FHUdl 80nsecd] HATELEE 71x|7] w&o] HCLKY &% w
2} Access Cycleg WA slo]ok 3ttt HCLKZF 12MHz ©]3t9] 4 Xo| A4 NOR Flash & Read
gt 9o tACC HEZE “0072.2 AA3H 1-cycle®® NOR Flash & 3%}, 12MHz
o]4<l 7 9ol HCLK/12MHz ©H91 2 tACCE A A 3lojofF 3t}

HCLK7} 12MHz o]’ Z$-ol% NOR Flash®| kel %32 o2 CPUZF vl Clock whth
HEs A 5 =% [-Cache® WH ol Sl

ADDR

nCS

nRE\
nWE

tCSS : tOES tACC tOEH : tCSH

Figure 5-1 NOR Flash Timing Diagram
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=7

ftlo

W5 NOR Flash MemoryZS Programmingsts 74 $o& W45 SRAMO®E X2 10
% JEDEC Standard W # S A}-&3}9] NOR Flash Erase® Program= Z3s 4= 9

Erase®} Program Command: Erase time® Program time°o] &}3}7] W&o Command
3 o]F o] ARHS Flslojok st} Erase times Erased J99o #HE <o) ‘OxFF’old
4571 B9S JEFY, Program timeS Program3t F4Z thA] ¢lo] & Zrold g7 =

2 bt

WHE- NOR Flash Memoryd £H5Z <47 YallA= Autoselect Command® NOR Flash ID
el & 4~ 9t} Autoselect CommandE 33 & Readi} Program, Erase Command%
WolSolx okl wElA, Autoselect CommandS 3§38k o]F o= HFE=A] Reset

CommandS F33FodoF gtl, CANTUS1282] NOR Flash IDE ‘Ox1C6E’, CANTUS512%

‘Ox1C4F’o]t}.

KN
=

KN
=

Table 5-4 NOR Flash Command Definitions

Bus Cycles
Command § 151 2nd 3rd 4tl’1 sth elh
Sequence & Cycle Cycle Cycle Cycle Cycle Cycle
Add | Data J Add Data ] Add Data | Add Data Add Data ] Add Data
Read 1 RA RD
Reset 1 Xxx | FO

NOR Flash ID (MSB) 4 555 | AA | 2AA | 55 555 | 90 100 | 1C

5

@

o NORFlash D (LsB) |4 | 555 |aa |2aa |55 |58 |90 | xo1 f’“'f’

[=]

&

Sector Protect Verify |4 | 555 | Aa |2aa |55 |s85 |0 | S2) | 0¥
X02 | 01

Program 4 |s55 | Aa |28a |55 |ss5 |A0 |Pa |PD

Unlock Bypass 3 555 | AA 2AA | B5 555 | 20

Unlock Bypass Program 2 XXX | AD PA PD

Unlock Bypass Reset 2 XXX | 90 XXX | 00

Chip Erase 6 |555 | AA | 2AA | 55 555 | 80 555 | AA 2AA | 55 555 | 10
Sector Erase 6 |555 | AA | 2AA |55 555 | 80 555 | AA 2AA | 55 SA 30
Erase Suspend 1 Xxx | BO

Erase Resume 1 xxx_ | 30
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5.2 External SRAM Memory

2] ¥o] 8/16-bite] NOR Flash, PROM, SRAMS A3ttt Hf 512KB 7] WEYE 4
IN7A] AREE 4=

External  Static  Memory2te]  Interface® 93] SRAM_ALE1l, SRAM_ALEQ,
SRAM_nCS[3:0], SRAM_nRE, SRAM_nWE, AD[15:0], A[18:16], nBE1 & A Y3t}

2]Ho] 8-bit SRAM Memory$9 Interfaces & uj, AD[7:0]ol4 Address[15:0]¢}
Datal[7:0]¢] Al&7} @At SRAM_ALEL9lA AD[7:0]12 Latchdl® Address[15:8]¢] 4
3l SRAM_ALEO9|A ADI[7:0]5 Latchdl®™ Address[7:0]¢] =t} o]3 ADI[7:0]
SRAM_nCS, SRAM_nRE, SRAM_nWE®] F3Fell 4] Datal7:0]& A4 ¢1& + SUth

Mo

MoK T\ T T T T
A[18:16] Address[18:16]
AD[7:0] Z/7X__Address[15:8] X Address[7:0] X7 Data[7:0]
SRAM_ALEL [\
SRAM_ALEO [\
SRAM_nCS —
SRAM_NRE /
SRAM_nwWE L {CSS < tOES >4 HACC——>4—{OEH-»+tCSH-»

Figure 5-2 External 8-bit SRAM Memory Timing Diagram

8-bit interface : 8-BIT SRAM AIE Al

8-BIT SRAM
nCs »1CSx
> WEX
nWE
»{ OEx
nRE
SRAMALET High _
CANTUS | Address [Fasarser
AD[7:0] Latch —,\ |
—————/] ADR[15:0]
> Low Addr[15:0]
SRAM-ALEO Address _,
ADl0] T L—Lateh Addr[7:0]
Al18:16] »|ADR[18:16]
X »|DATA[7:0]
AD[7:0]

Figure 5-3 Connection 8-bit SRAM Memory
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9]F ] 16-bit SRAM Memory2te] Interfaces & wj, AD[15:0]°]4] Address[15:0]
Datal[15:0]9] 4l&7} Atk SRAM_ALEO9A AD[15:0]% Latchdl® Address[15:0]9]
Ft}l o]%F AD[15:0]% SRAM_nCS, SRAM_nRE, SRAM_nWE®] #7to|A Data[15:0]1& 7
U ¢S 4 Stk

MoK [\ O\ L
A[18:16] Address[18:16]
ADI[15:0] ~/X__Address[15:0] X7 Data[15:0]
SRAM_ALEO [\
SRAM_nCS —
SRAM_nRE /
SRAM_nWE «CSS—>4tOES—>4—tACC—»i«tOEH-»4—CSH—>

Figure 5-4 External 16-bit SRAM Memory Timing Diagram

16-bit interface : 16—BIT SRAM AIE Al

16-BIT SRAM
nCs »{CSx
nWE »1\WEX
nRE > OEx
nBE" > UBEX
i Addr[0] >LBEX
CANTUS SAMAE| |, High N r
/ Address FPETErTia
AD[15:8] | Latch
» Low W> ADR[14:0]
SRATREE® Address >
ADI70] L_Lateh Addr[7:0]
»ADR[17:15]
Al18:16]
- AD[15:0] > DATA[15:0]

Figure 5-5 Connection 16-bit SRAM Memory

Advanced Digital Chips, Inc. CONFIDENTIAL 51



CANTUS

Ver 2.16

5.3 Internal NOR Flash and External SRAM Control Registers

Internal NOR Flash Memory Control Register (FLASHCTRL)
Address : 0x8000_0410

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | tCSS : Address Set—up before nCS 00

00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | tOES : Chip Selection Set—-up nRE / nWE 00
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | tACC : Access Cycle 0001
0000 : 1 Clock 0001 : 2 Clock
0010 : 3 Clock 0011 : 4 Clock
0100 : 6 Clock 0101 : 8 Clock
0110 : 10 Clock 0111 : 12 Clock
1000 : 14 Clock 1001 :-16 Clock
1010 : 18 Clock 1011 : 20 Clock
1100 : 22 Clock 1101 : 24 Clock
1110 : 26 Clock 1111 : 30 Clock
7:6 R/W | tOEH : Chip Selection Hold on nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
5:4 R/W | tCSH : Address Holding Time after nCS 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
3:1 R Reserved -
0 R/W | Error Response Enable bit in NOR Flash 1
0 : Error Response Disable
1 : Error Response Enable
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External SRAM_nCSO0 Area Control Register (CSOCTRL)
Address : 0x8000_0400

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | tCSS : Address Set-up before SRAM_nCS0 11

00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | tOES : Chip Selection Set—up nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | tACC : Access Cycle 1111
0000 : 1 Clock 0001 : 2 Clock
0010 : 3 Clock 0011 : 4 Clock
0100 : 6 Clock 0101 : 8 Clock
0110 : 10 Clock 0111 : 12 Clock
1000 : 14 Clock 1001 : 16 Clock
1010 : 18 Clock 1011 : 20 Clock
1100 : 22 Clock 1101 : 24 Clock
1110 : 26 Clock 1111 30 Clock
7:6 R/W | tOEH : Chip Selection Hold on nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
5:4 R/W | tCSH : Address Holding Time after SRAM_nCSO 11
00 : 0 Clock 01 =1 Clock
10 : 2 Clock 11 : 4 Clock
3 R/W | This bit determines whether using nBE1 pin for 0
16bit Data bus
0 : Not using nBE1
1 : Using nBE1
2 R/W | This bit determines WAIT status 0
0 : nWAIT Disable
1 : nWAIT Enable
1 R Reserved -
0 R/W | Error Response Enable bit in Read only Memory 0
0 : Error Response Disable
1 : Error Response Enable
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External SRAM_nCS[3:1] Area Control Register (CSxCTRL)
Address : 0x8000_0404 / 0x8000_0408 / 0x8000_040C

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | tCSS : Address Set—up before SRAM_nCSx 11

00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | tOES : Chip Selection Set—up nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | tACC : Access Cycle 1111
0000 : 1 Clock 0001 : 2 Clock
0010 : 3 Clock 0011 : 4 Clock
0100 : 6 Clock 0101 : 8 Clock
0110 : 10 Clock 0111 : 12 Clock
1000 : 14 Clock 1001 : 16 Clock
1010 : 18 Clock 1011 : 20 Clock
1100 : 22 Clock 1101 : 24 Clock
1110 : 26 Clock 1111 30 Clock
7.6 R/W | tOEH : Chip Selection Hold on nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
5:4 R/W | tCSH : Address Holding Time after SRAM_nCSx 11
00 : 0 Clock 01 +1 Clock
10 : 2 Clock 11 : 4 Clock
3 R/W | This bit determines whether using nBE1 pin for 0
16bit Data bus
0 : Not using nBE1
1 : Using nBE1
2 R/W | This bit determines WAIT status 0
0 : nWAIT Disable
1 : nWAIT Enable
1:0 R/W | This bit determines data bus width 0

00 : 8 bit
01 : 16 bit
1x : Reserved
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6 COPROCESSOR

CANTUSS] Coprocessor ¥ HW|®2g #g =
Cache, D-Cache 7] &= =
g g9t

23l Memory Management Unit(MMU) 3} I-
7' EFE 7IEF 71 715 ESol dighAlof

ftlo
Fl
pisl
ol
£
©

Key Features
- Memory Management Unit
- Real Memory mode
- 2 Way Set Associative Harvard Cache
- 8KBytes I-Cache
- 4Kbytes D-Cache
- Write Back / Write Through
- 16 Bytes / Line
- LRU Replacement
— Cache Invalidation by Software
- 4 Words Deep Write Buffer (FIFO)

Real Memory mode = CPU7} 4GB 3 7|9 AdvReg JY9S & ode dF w2 o
Auk JAe 4 9o, CPUS F4aE AA wrEE T4k dA| s,

Table 6-1 Real Memory map in NOR Flash booting mode

Address Range (512KBytes) Sector Number Size

0x0000_0000~0x0007_FFFF NOR Flash 512KBytes
(Memory BankQ)

0x2000_0000~0x3FFF_FFFF Internal SRAM 80KBytes
(Memory Bank1)

0x4000_0000~0x5FFF_FFFF External SRAM_nCSO 512KBytes
(Memory Bank?2)

0x6000_0000~0x7FFF_FFFF External SRAM_nCS[3:1] 1536KBytes
(Memory Bank3)

0x8000_0000~ OxFFFF_FFFF Reserved -
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6.1 Coprocessor Description

Table 6-2 Coprocessor Register Description

Register R/W Description

SCPR15 R System Coprocessor Status Register
W Master Command Register

SCPR14 R/W Supervisor Stack Point Register

SCPR13 R/W User Stack Pointer

SCPR12 R/W Vector Base Register

SCPR11 W Invalidate Cache Line and Lock Register

SCPR10 - Reserved

SCPRY R/W Memory Bank Configuration Register

SCPRS R/W Sub-Bank Configuration Register

SCPR7 R/W Reserved

SCPR6 R/W Reserved

SCPR5 R/W Sub-Bank Address Register

SCPR4 R/W General Access Point Data Register

SCPR3 R/W General Access Point Index Register

SCPR2 R/W Reserved

SCPR1 R/W Reserved

SCPRO R/W Reserved
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6.2 Coprocessor Control Registers

System Coprocessor Status Register (SCPR15)

Bit R/W

Description

Default Value

31 R

System Co—Processor Access Right (Privileged)
Coprocessore] H @3E epd)

0 : Supervisor/User Accessable

1 : Supervisor Access only

1

30 : 28

Coprocessor Type

001

27 125

Coprocessor Subtype

000

24 119

Reserved

A3

18

L1 Cache Presented
0 : Presented
1 : Not Presented

17 R

L1 Cache Snooping Capability
0O : Support Snooping
1 : Not support Snooping

16 R

L1 Cache Replacement Policy
0 : Support Write-through only
1 : Support Write—through and Write—back

Reserved

Misalign Correction Support for-Data Access
0 : Not support Misalign Correction
1 : Support Misalign Correction

SCP Rending Exception Number
0000 : Inst. Fetch —'Access Violation
0010 : Privilege Violation Exception
0011 : Data Access — Address Misalignment
0100 : Data Access — Access Violation
1000 : Inst. Fetch — Address Misalignment
1111 :N/A

1111

SCP Pending Exception status
0 : No Pending Exception
1 : Pending Exception Exist

0 R

Reserved

Master Command Register (SCPR15)

Bit R/W

Description

Default Value

31:6 W

Reserved

5:2 W

End of Exception
0000 : Inst. Fetch - Access Violation
0010 : Privilege Violation Exception
0011 : Data Access — Address Misalignment
0100 : Data Access — Access Violation
1000 : Inst. Fetch — Address Misalignment
1111 : Privilege Violation Exception

1111

Reserved
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Supervisor Stack Point Register (SCPR14)

Bit R/W Description Default Value
31:2 R/W | Supervisor Stack Pointer 0x0000_0000
1:0 R/W | Always O 00
User Stack Point Register (SCPR13)
Bit R/W Description Default Value
31:2 R/W | User Stack Pointer 0x0000_0000
1:0 R/W | Always O 00
Vector Base Register (SCPR12)
Bit R/W Description Default Value
31:2 R/W | Vector Base for Exception 0x0000_0000
1:0 R/W | Always O 00

Invalidate Cache Line and Lock Register (SCPR11)

Bit R/W Description Default Value
31:7 W Invalidation Target Address/Way -
6:4 W Invalidation Target Address/Way -
3 W Invalidation Mode -
0 : Address Based Invalidation
1 : Way Based Invalidation

2 W Copy-back Selection in Invalidation -
0 : Invalidation without Copy—back
1 : Invalidation with Copy-back if need

1 W Cache Line Locking in Invalidation -
0 : Invalidation without Locking
1 : Invalidation with Locking

0 W Cache Type in Invalidation -

0 :I-Cache 1 : D-Cache
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Memory Bank Configuration Register (SCPR9)

Bit

R/W

Description

Default Value

31:16

R

Reserved

0

15

R/W

Always O

0

14

R/W

Memory Bank 3 Access Right
0 : Supervisor only Accessable
1 : Supervisor/User Accessable

0

13:12

R/W

Memory Bank 3 Cache Configuration
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write-through
11 : Enable Cache with Write—-back

00

11

R/W

Always O

10

R/W

Memory Bank 2 Access Right
0O : Supervisor only Accessable
1 : Supervisor/User Accessable

R/W

Memory Bank 2 Cache Configuration
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write—through
11 : Enable Cache with Write=back

00

R/W

Always O

R/W

Memory Bank 1 Access Right
0O : Supervisor only Accessable
1 : Supervisor/User Accessable

R/W

Memory Bank 1 Cache Configuration
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write—-through
11 : Enable Cache with Write—back

00

R/W

Always O

R/W

Memory Bank O Access Right
0O : Supervisor only Accessable
1 : Supervisor/User Accessable

R/W

Memory Bank O Cache Configuration
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write—through
11 : Enable Cache with Write—back

00

Advanced Digital Chips, Inc.
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Sub-Bank Configuration Register (SCPR8)

Bit R/W Description Default Value
31:7 R Reserved -
6:4 R/W | Sub-Bank Index 000
3 R/W | Sub-Bank Valid Control bit 0
0 : Invalid 1: Valid
2 R/W | Sub-Bank Access Right 0

0 : Supervisor only Accessable
1 : Supervisor/User Accessable
1:0 R/W | Sub-Bank Cache Property Control bit 00
00 : Disable Cache, Disable Write buffer
01 : Disable Cache, Enable Write buffer
10 : Enable Cache with Write-through
11 : Enable Cache with Write—back

wxx SCPREQF 874 A o] Sub-BankE A A gk},

wrx Sub-Bank7}F AAH Yo A= Sub-Bank AAAH7}F SCPRIONA A3 Memory Bank
o] AW 4 #=9E 7Hth

Sub-Bank Address Register (SCPR5)

Bit R/W Description Default Value
31:12 R/W | Sub-Bank Base Address[31:12] 0x00000
11:0 R/W | Sub-Bank Size Enable 0x000

0x000 : 4KBytes

0x001 : 8KBytes

0x003 : 16KBytes

0x007 + 32KBytes

0x00F : 64KBytes

0OxO01F : 128KBytes

0x03F : 256KBytes

Ox07F : 512KBytes

0OxOFF : 1MBytes

wxx Sub—Bank A& Al Nature Align ¥ =5 A A w oo} 3},
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General Access Point Data Register (SCPR4)

Bit R/W Description Default Value
31:0 R General Access Point Data 0x0000_0000
SCPR3° A A7 dx2=H <] 3k

General Access Point Index Register (SCPR3)
Bit R/W Description Default Value

31:0 W General Access Point Index -

- Core Debugging Information
0x0000_0000 : Backup IR
0x0000_0001 : Backup ER
0x0000_0002 : Backup PC
0x0000_0010 : Backup EAD

- System Coprocessor Debugging Information
0x0000_0303 : Inst. Bus Error Address
0x0000_0304 : Data Bus Error Address

— Cache Lock Information
0x0000_0500 : Inst. Lock Condition
0x0000_0501 : Data Lock Condition

- Memory Bank Management Information
0x0000_0600 : Inst. MBMB Violation Address
0x0000.0601 : Data MBMB Violation Address
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7/ WATCHDOG TIMER

Watchdog Timere A|2~®l o8], AAAHow S3lx] &= X TEE noisedt 2 olF=
CPUZF 4442 45 314 &S W, AdH=ZE 5EAA7IE 98

Watchdog Reset ©] Enable ¥ WDTCNTel 44® gl '8 z+48te] WDTCNT ghol
‘0’0] =¥ Watchdog Reset ©] AT},

Watchdog Reseto] 2AI3FH RSTSTAT A ~Eo] Watchdog Reseto] w3 ez} #7w
=3

A+ Watchdog Timer 7} 2 %W Watchdog Reseto] A A A 317] 9sirE= 32 H|E Q]
Watchdog Counter ko] ‘0’¢] HA] RFE=E F7|H oz WDTCNTS AJAAse Watchdog
Reseto] WAISHA] L5 o s,
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7.1 Watchdog Timer Control Registers

Watchdog Timer Control Register (WDTCTRL)
Address : 0x8002_0C00

0 : Disable Watchdog Timer Reset
1 : Enable Watchdog Timer Reset

Bit R/W Description Default Value
31:1 R Reserved. -
0 RW WDTEN : Watchdog Timer Reset Enable bit 0

Watchdog Timer Counter Value Register (WDTCNT)
Address : 0x8002_0C04

Bit

R/W

Description

Default Value

31:

0

RW

Watchdog Timer Counter 32-bit Value. Down-
counter

OxFFFF_FFFF
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8 GPIO (GENERAL PURPOSE I/O)

8.1 Port Alternate Functions

GPIO Ports®e %7]1%t2 Input Aol Pull-up ol

Age wAG

AT,

Peripheral FunctionE¥ PortsZ

w3l Alternate Function®]

70 F 2
THE T A

H
[e) =)
A Fel

Table 8-1 Port Alternate Functions

A =S unknownOo. 2 RrolE 0]

ol 8 Interface&

rr

2=

Group | Index | Pin 1% 2" 3 4" (default)
0 76 ADI[0] P0.0
1 77 AD[1] PO.1
2 78 AD[2] PO.2
3 79 AD[3] P0.3
PAFO 4 82 AD[4] P0.4
5 83 AD[5] P0O.5
6 84 AD[6] P0.6
7 85 AD[7] PO.7
0 2 TX[4] KEY_O[0] AD[8] P1.0
1 3 RX[4] KEY_I[0] AD[9] P1.1
2 4 TX[5] KEY_O[1] AD[10] P1.2
PAF1 3 5 RX[5] KEY_I[1] AD[11] P1.3
4 6 TX[6] KEY_O[2] AD[12] P1.4
5 7 RX[6] KEY_I[2] AD[13] P1.5
6 8 TX[7] KEY_O[3] AD[14] P1.6
7 9 RX[7] KEY_I[3] AD[15] P1.7
0 86 SRAM_ALEO P2.0
1 87 SRAM_ALE1 pP2.1
2 88 SRAM_nRE p2.2
3 89 SRAM_nWE P2.3
PAFZ 4 92 SRAM_nCS[0] pP2.4
5 93 SRAM_nCS[1] P2.5
6 94 SRAM_nCS[2] P2.6
7 95 SPI_nSS SRAM_nCS[3] p2.7
0 66 EIRQ[O] nWAIT P3.0
1 67 EIRQ[1] nBE[1] P3.1
2 68 NDFL_nWE P3.2
3 69 NDFL_ALE P3.3
PAF3 4 70 NDFL_CLE pP3.4
5 71 NDFL_nCS P3.5
6 72 NDFL_nRE P3.6
7 73 nNMI NDFL_nBUSY P3.7
0 26 TXI[0] [2S_SDO P4.0
1 27 RX[0] [2S_SDI P4.1
PAFA 2 28 TX[1] SPI_MOSI SDCD_DATA[3] P4.2
3 29 RX[1] SPI_MISO SDCD_DATA[2] P4.3
4 30 TX[2] SPI_SCK SDCD_CLK P4.4
5 31 RX[2] SDCD_CMD P4.5
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6 32 TXI[3] TWI_SCL P4.6
7 33 RX[3] TWI_SDA P4.7
0 34 TMOI[0] CAP[0] SDCD_DATA[1] P5.0
1 35 TMO[1] CAP[1] SDCD_DATA[O] P5.1
2 36 TMO[2] CAP[2] [2S_LRCK P5.2
PAFS 3 38 TMO[3] CAP[3] [25_SCLK P5.3
4 39 TMO[4] CAP[4] [2S_MCLK P5.4
5 40 TMOI[5] CAP[5] A[16] P5.5
6 41 TMO[6] CAP[6] A[17] P5.6
7 42 TMO[7] CAP[7] A[18] P5.7
0 96 nTRST P6.0
1 97 TCK P6.1
PAF6 2 98 TMS P6.2
3 99 TDI P6.3
4 23 POREN P6.4

8.2 Port Control

GPIO Ports:= 8-bito. = FAE 6719 E=3 5-pito =z FAH
% 5370¢ 1/O PortsE A&-3tc}. 72+ POFtSt‘ YA e AHFom 4
sk &Y S8 Ayl FAl AFS-E T

- PO.x has 8 I/O Ports
- Pl.x has 8 I/O Ports
- P2.x has 8 I/O ports
- P3.x has 8 I/O ports
- P4.x has 8 I/O ports
- P5.x has 8 I/O ports
- P6.x has 5 I/0O ports

GPIO Portsi= PxODIR #llA~HE %3] Z Port'¥% Output mode® AAE E3
PxIDIR @A 2B €3] Z+ Port2 = Input mode® AAFT. ZF Portd] AAAMEH = PxDIR
A 2AHE S &8 4 Art. PxODIR #A~EeF PxIDIR #HA|A~H AAAl “172 v EwW
A o ® AAEaL, 07 HEE oug IS w| XA e

GPIO Ports? &% @ Output mode® AAE AeloA PxOHIGH #HA~HE E3
Low Level® A=} Output leveld] A

High Level2 A4 i1, PxOLOW #l#| ~E & &3
/8= PxOLEV #A2HE F3 A 4+ Utk
GPIO Ports®] ¢4 @2 PxILEV #AA~HE 53 OL% 4 Atk 7} Portol AZAH
Pull-up A& ¢F o] EAsY &2l Ff-ol= Pull-up & A7skd, Aado]
“‘Low’d o FAdFE 29 5 3
Table 8-2 Internal Pull-up Resistance Characteristics
Parameter Min Typ Max Unit
Pull-Up Resistance 30 66 130 KO
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8.3 Port Edge Detect

EIRQ 9& 5¢
9% HHES

Q- QEHE o]9o] GPIO2] Port Edge Detects £l Zze] aF¥ =
1HE Bl
£ A At

F3E 4 Ut} PortE< Rising Edge, Falling Edge :IFJ Any Edge BX=

l

.DxPUS—»Do

PAFx ? 3

Alternate Function

(Direction)

——PxODIR/PxIDIR———— | VDD33

Alternate Function

(Output) —L>

PxOHIGH/PXxOLOW———)|

Alternate Function

47
(Input)

MR

« 1
<« PXLEV—

<« —pxEDS— | Fdoe g
Detect
PxRED T
RxFED

Figure 8-1 GPIO Block Diagram
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8.4 GPIO Registers

Port Alternate Function 0 Register (PAFO0)

Address : 0x8002_0020

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | PO.7 : PO.7 Port Selection bit 11

00 : Reserved 01 : Reserved
10 : AD[7] 11 : PO.7
13:12 R/W | P0O.6 : P0O.6 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[6] 11 : PO.6
11: 10 R/W | P0O.5 : P0O.5 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[5] 11 : P0O.5
9:8 R/W | PO.4 : PO.4 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[4] 11 : PO.4
7:6 R/W | P0.3 : P0.3 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[3] 11 :P0.3
5:4 R/W | P0O.2 : PO.2 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[2] 11 : PO.2
3:2 R/W | PO.1 :'PO.1 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[1] 11 : PO.1
1:0 R/W | P0.0 : P0.0 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[O] 11 : PO.O
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Port Alternate Function 1 Register (PAF1)

Address : 0x8002_0024

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | P1.7 : P1.7 Port Selection bit 11

00 : RX[7] 01 : KEYI[3]
10 : AD[15] 11:P1.7
13:12 R/W | P1.6 : P1.6 Port Selection bit 11
00 : TXI[7] 01 : KEYO[3]
10 : AD[14] 11 : P1.6
11:10 R/W | P1.5: P1.5 Port Selection bit 11
00 : RX[6] 01 : KEYI[2]
10 : AD[13] 11 : P1.5
9:8 R/W | P1.4 : P1.4 Port Selection bit 11
00 : TX[6] 01 : KEYO[2]
10 : AD[12] 11:P1.4
7:6 R/W | P1.3 : P1.3 Port Selection bit 11
00 : RX[5] 01 : KEYI[1]
10 : AD[11] 11:P1.3
5:4 R/W | P1.2 : P1.2 Port Selection bit 11
00 : TXI[5] 01 : KEYO[1]
10 : AD[10] 11:P1.2
3:2 R/W | P1.1:P1.1 Port Selection bit 11
00 : RX[4] 01 : KEYI[O]
10 : AD[9] 11 : P1.1
1:0 R/W | P1.0 :'P1.0 Port Selection bit 11
00 : TX[4] 01 : KEYO[0]
10 : AD[8] 11 :P1.0
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Port Alternate Function 2 Register (PAF2)
Address : 0x8002_0028

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | P2.7 : P2.7 Port Selection bit 11

00 : Reserved 01 : SPI_nSS
10 : SRAM_nCS[3] 11 :P2.7
13:12 R/W | P2.6 : P2.6 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_nCS[2] 11 :P2.6
11:10 R/W | P2.5: P2.5 Port Selection bit 11

00 : Reserved 01 : Reserved
10 : SRAM_nCSI[1] 11 :P2.5

9:8 R/W | P2.4 : P2.4 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_nCS|[0] 11: P24

7:6 R/W | P2.3 : P2.3 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_nWE 11 : P2.3

5:4 R/W | P2.2 : P2.2 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_nRE 11:P2.2

3:2 R/W | P2.1 : P2.1 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_ALE1 11:P2.1

1:0 R/W | P2.0 : ' P2.0 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_ALEO 11: P2.0
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Port Alternate Function 3 Register (PAF3)

Address : 0x8002_002C

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | P3.7 : P3.7 Port Selection bit 11

00 : nNMI 01 : Reserved
10 : NDFL_nBUSY 11: P3.7
13:12 R/W | P3.6 : P3.6 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : NDFL_nRE 11 : P3.6
11:10 R/W | P3.5 : P3.5 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : NDFL_nCS 11 : P3.5
9:8 R/W | P3.4 : P3.4 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : NDFL_CLE 11 : P3.4
7:6 R/W | P3.3 : P3.3 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : NDFL_ALE 11 : P3.3
5:4 R/W | P3.2 : P3.2 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : NDFL_nWE 11:P3.2
3:2 R/W | P3.1 : P3.1 Port Selection bit 11
00 : EIRQI[1] 01 ' Reserved
10 : nBE1 11 : P3.1
1:0 R/W | P3.0 : P3.0 Port Selection bit 11
00 : EIRQIO0] 01 : Reserved
10 : nWAIT 11 : P3.0
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Port Alternate Function 4 Register (PAF4)
Address : 0x8002_0030

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | P4.7 : P4.7 Port Selection bit 11

00 : RX[3] 01 : Reserved
10 : TWI_SDA 11:P4.7
13:12 R/W | P4.6 : P4.6 Port Selection bit 11
00 : TX[3] 01 : Reserved
10 : TWI_SCL 11:P4.6
11:10 R/W | P4.5 : P4.5 Port Selection bit 11
00 : RX[2] 01 : Reserved
10 : SDCD_CMD 11 :P4.5
9:8 R/W | P4.4 : P4.4 Port Selection bit 11
00 : TX[2] 01 : SPI_SCK
10 : SDCD_CLK 11: P44
7:6 R/W | P4.3 : P4.3 Port Selection bit 11
00 : RX[1] 01 : SPI_MISO
10 : SDCD_D[2] 11 : P4.3
5:4 R/W | P4.2 : P4.2 Port Selection bit 11
00 : TX[1] 01 : SPI_MOSI
10 : SDCD_D[3] 11 :P4.2
3:2 R/W | P4.1 : P4.1 Port Selection bit 11
00 : RX[O0] 01 Reserved
10 : 12S_SDI 11:P4.1
1:0 R/W | P4.0 : P4.0 Port Selection bit 11
00 : TX[0] 01 : Reserved
10 : 12S.SDO 11 :P4.0
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Port Alternate Function 5 Register (PAF5)

Address : 0x8002_0034

Bit R/W Description Default Value
31:16 R Reserved -
15: 14 R/W | P5.7 : P5.7 Port Selection bit 11

00 : TMO[7] 01 : CAP[7]
10 : A[18] 11 :P5.7
13:12 R/W | P5.6 : P5.6 Port Selection bit 11
00 : TMOI[6] 01 : CAPI[6]
10 - A[17] 11 : P5.6
11:10 R/W | P5.5 : P5.5 Port Selection bit 11
00 : TMOI[5] 01 : CAP[5]
10 - A[16] 11:P5.5
9:8 R/W | P5.4 : P5.4 Port Selection bit 11
00 : TMO[4] 01 : CAP[4]
10 : I2S_MCLK 11 : P54
7:6 R/W | P5.3 : P5.3 Port Selection bit 11
00 : TMO[3] 01 : CAP[3]
10 1 I2S_SCLK 11 : P5.3
5:4 R/W | P5.2 : P5.2 Port Selection bit 11
00 : TMOI[2] 01 : CAP[2]
10 : I2S_LRCK 11:P5.2
3:2 R/W | P5.1 : P5.1 Port Selection bit 11
00 : TMOI[1] 01 : CAP[1]
10 : SDCD_D[0] 11 :P5.1
1:0 R/W | P5.0 : 'P5.0 Port Selection bit 11
00 : TMOI0] 01 : CAPI[O]
10 : SDCD_D[1] 11 : P5.0
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Port Alternate Function 6 Register (PAF6)

Address : 0x8002_0038

Bit R/W Description Default Value
31:10 R Reserved -
9:8 R/W | P6.4 : P6.4 Port Selection bit 00
00 : POREN 01 : Reserved
10 : Reserved 11 : P6.4
7.6 R/W | P6.3 : P6.3 Port Selection bit 00
00 : TDI 01 : Reserved
10 : Reserved 11 : P6.3
5:4 R/W | P6.2 : P6.2 Port Selection bit 00
00 : TMS 01 : Reserved
10 : Reserved 11 : P6.2
3:2 R/W | P6.1 : P6.1 Port Selection bit 00
00 : TCK 01 : Reserved
10 : Reserved 11 :P6.1
1:0 R/W | P6.0 : P6.0 Port Selection bit 00
00 : TRST 01 : Reserved
10 : Reserved 11 : P6.0
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Port Direction Registers ( PxDIR)

Address : 0x8002_3400 / 0x8002_3440 / 0x8002_3480 /
0x8002_3500 / 0x8002_3540 / 0x8002_3580 /
0x8002_3600

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Px.yDIR : Px.y Direction bit 0x00
0 : Input 1 : Output

Port Direction Output Mode Setting Registers ( PXxODIR)

Address : 0x8002_3400 / 0x8002_3440 / 0x8002_3480 /
0x8002_3500 / 0x8002_3540 / 0x8002_3580 /
0x8002_3600

Bit Description Default Value

31:8 Reserved -

Px.70DIR : Px.7 Direction Output Mode Setting bit -

Px.60DIR : Px.6 Direction Output Mode Setting bit -

Px.50DIR : Px.5 Direction Output Mode Setting bit -

Px.40DIR : Px.4 Direction Output Mode Setting bit -

Px.30DIR : Px.3 Direction Output Mode Setting bit -

Px.20DIR : Px.2 Direction Output Mode Setting bit -

HIN[WIH|OTO |

Px.10DIR : Px.1 Direction Output Mode Setting bit -

=|=|=|=|==|=|5|=|2

0 Px.00DIR : Px.0 Direction Output Mode Setting bit -

x+% Port Direction Output Mode Setting bit
0 : No effect 1 : Set to output mode the corresponding bit in the PxDIR registers

Port Direction Input Mode Setting Registers ( PxIDIR )

Address : 0x8002_3404 / 0x8002_3444 / 0x8002_3484 /
0x8002_3504 / 0x8002_3544 / 0x8002_3584 /
0x8002_3604

Bit R/W Description Default Value
31:8 R Reserved -

7 W Px.7IDIR : Px.7 Direction Input Mode Setting bit -

6 W Px.6IDIR : Px.6 Direction Input Mode Setting bit -

5 W Px.5IDIR : Px.5 Direction Input Mode Setting bit -

4 W Px.4IDIR : Px.4 Direction Input Mode Setting bit -

3 W Px.3IDIR : Px.3 Direction Input Mode Setting bit -

2 W Px.2IDIR : Px.2 Direction Input Mode Setting bit -

1 W Px.1IDIR : Px.1 Direction Input Mode Setting bit -

0 W Px.0IDIR : Px.0 Direction Input Mode Setting bit -

+*%% Port Direction Input Mode Setting bit
0 : No effect 1 : Set to input mode the corresponding bit in the PxDIR registers
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Port Output Data Level Registers ( PXOLEV)

Address : 0x8002_3408 / 0x8002_3448 / 0x8002_3488 /
0x8002_3508 / 0x8002_3548 / 0x8002_3588 /
0x8002_3608

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Px.yOLEV : Px.y Output Level bit 0x00
O : Low Level 1 : High Level

Port Output Data High Level Setting Registers ( PxOHIGH )
Address : 0x8002_3408 / 0x8002_3448 / 0x8002_3488 /
0x8002_3508 / 0x8002_3548 / 0x8002_3588 /

0x8002

3608

Bit

Description

Default Value

31:8

Reserved

Px.70H :

Px.7 Output Data High Level Setting bit

Px.60H :

Px.6 Output Data High Level Setting bit

Px.50H :

Px.5 Output Data High Level Setting bit

Px.40H :

Px.4 Output Data High Level Setting bit

Px.30H :

Px.3 Output Data High Level Setting bit

Px.20H :

Px.2 Output Data High Level Setting bit

HIN[WIH|OTO |

Px.10H :

Px.1 Output Data High Level Setting bit

0

=|=|=|=|==|=|5|=|2

Px.00H :

Px.0 Output Data High Level Setting bit

x+x Port Output Data High Level Setting bit

0 : No effect

1 : Set to high level output data the corresponding bit in the PxOLEV registers

Port Output Data Low Level Setting Registers ( PXOLOW )
Address : 0x8002_340C / 0x8002_344C / 0x8002_348C /
0x8002_350C / 0x8002_354C / 0x8002_358C /

0x8002

360C

Bit

Description

Default Value

31:8

Reserved

Px.70L :

Px.7 Output Data Low Level Setting bit

Px.60L :

Px.6 Output Data Low Level Setting bit

Px.50L :

Px.5 Output Data Low Level Setting bit

Px.40L :

Px.4 Output Data Low Level Setting bit

Px.30L :

Px.3 Output Data Low Level Setting bit

Px.20L :

Px.2 Output Data Low Level Setting bit

HIND[WH OO

Px.10L :

Px.1 Output Data Low Level Setting bit

0

=|=|=|=|=2=|5|=|2

Px.00L :

Px.0 Output Data Low Level Setting bit

x+#x Port Output Data Low Level Setting bit

0 : No effect

1 : Set to low level output data the corresponding bit in the PxOLEV registers
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Port Input Data Level Registers ( PxILEV )

Address : 0x8002_3410 / 0x8002_3450 / 0x8002_3490 /
0x8002_3510 / 0x8002_3550 / 0x8002_3590 /
0x8002_3610

Bit R/W Description Default Value
31:8 R Reserved -

7 R Px.7ILEV : Px.7 Input Level bit Pull-up
O : Low Level 1 : High Level

6 R Px.6ILEV : Px.6 Input Level bit Pull-up
0 : Low Level 1 : High Level

5 R Px.5ILEV : Px.5 Input Level bit Pull-up
O : Low Level 1 : High Level

4 R Px.4ILEV : Px.4 Input Level bit Pull-up
0 : Low Level 1 : High Level

3 R Px.3ILEV : Px.3 Input Level bit Pull-up
0 : Low Level 1 : High Level

2 R Px.2ILEV : Px.2 Input Level bit Pull-up
0 : Low Level 1 : High Level

1 R Px.1ILEV : Px.1 Input Level bit Pull-up
0 : Low Level 1 : High Level

0 R Px.0OILEV : Px.0 Input Level bit Pull-up
0 : Low Level 1 © High Level
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Port Pull-up Status Registers ( PxPUS)

Address : 0x8002_3418 / 0x8002_3458 / 0x8002_3498 /
0x8002_3518 / 0x8002_3558 / 0x8002_3598 /
0x8002_3618

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Px.yUP : Px.y Pull-up Status bit OxFF
O : Pull-up Disable 1 : Pull-up Enable

Port Pull-up Enable Registers ( PXxPUEN )

Address : 0x8002_3418 / 0x8002_3458 / 0x8002_3498 /
0x8002_3518 / 0x8002_3558 / 0x8002_3598 /
0x8002_3618

Bit Description Default Value

31:8 Reserved -

Px.7PUEN : Px.7 Pull-up enable bit -

Px.6PUEN : Px.6 Pull-up enable bit -

Px.5PUEN : Px.5 Pull-up enable bit -

Px.4PUEN : Px.4 Pull-up enable bit -

Px.3PUEN : Px.3 Pull-up enable bit -

Px.2PUEN : Px.2 Pull-up enable bit -

HIN[WIH|OTO |

Px.1PUEN : Px.1 Pull-up enable bit -

=|=|=|=|==|=|5|=|2

0 Px.0OPUEN : Px.0 Pull-up enable bit -

x*%% Port Pull-up enable bit
0 : No effect
1 : Set to pull-up the corresponding bit in the PxPUS registers

Port Pull-up Disable Registers ( PxPUDIS )

Address : 0x8002_341C ./ 0x8002_345C / 0x8002_349C /
0x8002_351C / 0x8002_355C / 0x8002_359C /
0x8002_361C

Bit Description Default Value

31:8 Reserved -

Px.7PUDIS : Px.7 Pull-up disable bit -

Px.6PUDIS : Px.6 Pull-up disable bit -

Px.5PUDIS : Px.5 Pull-up disable bit -

Px.4PUDIS : Px.4 Pull-up disable bit -

Px.3PUDIS : Px.3 Pull-up disable bit -

Px.2PUDIS : Px.2 Pull-up disable bit -

HIND[WH OO

Px.1PUDIS : Px.1 Pull-up disable bit -

=|=|=|=|=2=|5|=|2

0 Px.OPUDIS : Px.0 Pull-up disable bit -

%% Port Pull-up disable bit
0 : No effect
1 : Set to pull-up the corresponding bit in the PxPUS registers
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Port Rising Edge Detect Registers ( PXRED )

Address : 0x8002_3420 / 0x8002_3460 / 0x8002_34A0 /
0x8002_3520 / 0x8002_3560 / 0x8002_35A0 /
0x8002_3620

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | Px.7RED : Px.7 Rising Edge Detect bit 0
O : Disable 1 : Enable
6 R/W | Px.6RED : Px.6 Rising Edge Detect bit 0
O : Disable 1 : Enable
5 R/W | Px.5RED : Px.5 Rising Edge Detect bit 0
0 : Disable 1 : Enable
4 R/W | Px.4RED : Px.4 Rising Edge Detect bit 0
O : Disable 1 : Enable
3 R/W | Px.3RED : Px.3 Rising Edge Detect bit 0
O : Disable 1 : Enable
2 R/W | Px.2RED : Px.2 Rising Edge Detect bit 0
O : Disable 1 : Enable
1 R/W | Px.1RED : Px.1 Rising Edge Detect bit 0
O : Disable 1 : Enable
0 R/W | Px.ORED : Px.0 Rising Edge Detect bit 0
O : Disable 1 * Enable

##+ Rising Edge ¢} Falling Edge”} A9 44 ¥ S wWl= Any Edge mode 7} ¥t}

Port Falling Edge Detect Registers ( PXFED)

Address : 0x8002_3424 / 0x8002_3464 / 0x8002_34A4 /
0x8002_3524 / 0x8002_3564 / 0x8002_35A4 /
0x8002_3624

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | Px.7FED : Px.7 Falling Edge Detect bit 0
O : Disable 1 : Enable
6 R/W | Px.6FED : Px.6 Falling Edge Detect bit 0
O : Disable 1 : Enable
5 R/W | Px.5FED : Px.5 Falling Edge Detect bit 0
O : Disable 1 : Enable
4 R/W | Px.4FED : Px.4 Falling Edge Detect bit 0
O : Disable 1 : Enable
3 R/W | Px.3FED : Px.3 Falling Edge Detect bit 0
O : Disable 1 : Enable
2 R/W | Px.2FED : Px.2 Falling Edge Detect bit 0
O : Disable 1 : Enable
1 R/W | Px.1FED : Px.1 Falling Edge Detect bit 0
O : Disable 1 : Enable
0 R/W | Px.OFED : Px.0 Falling Edge Detect bit 0
O : Disable 1 : Enable

##% Rising Edge ¢ Falling Edge”} A9 A ¥ QS W= Any Edge mode 7} ©t}.
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Port Edge Detect Status Registers ( PXEDS )

Address : 0x8002_3428 / 0x8002_3468 / 0x8002_34A8 /
0x8002_3528 / 0x8002_3568 / 0x8002_35A8 /
0x8002_3628

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | Px.7EDS : Px.7 Edge Detect Status bit 0
6 R/W | Px.6EDS : Px.6 Edge Detect Status bit 0
5 R/W | Px.5EDS : Px.5 Edge Detect Status bit 0
4 R/W | Px.4EDS : Px.4 Edge Detect Status bit 0
3 R/W | Px.3EDS : Px.3 Edge Detect Status bit 0
2 R/W | Px.2EDS : Px.2 Edge Detect Status bit 0
1 R/W | Px.1EDS : Px.1 Edge Detect Status bit 0
0 R/W | Px.0EDS : Px.0 Edge Detect Status bit 0
x+xx Port Edge Detect Status bit
0 : No edge detect has occurred on pin
1 : Edge detect has occurred on pin
#%% Status bits are cleared by writing a one to them.
w+xx Writing a zero to a status bit are no effect.
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9 INTERRUPTS

CANTUSE 327 #E 9] JAHHE Ad#HE 7FAH, o] 852 Timer, SPI, TWI, UART &
I 22 Y5 A oA A= 30709 °1E1€*E9} S5 2719 QIHHER FAHT}.
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- 32 Ade JEHE (2 ALY o5 JEHES 3042 WHF AHHE )
- 9 JdHHES dE v 24 A (574A)
- W EGES OE §4 24 A (27HA)
- Ad ¥ JAEYHE Enable 7]&
- A8 8 JEHE Mask 7%
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9.1 Interrupt Vector and Priority

E 49 EIRQOZF 718
& 317] W&ol 77} dbytese] A71E

=t

A,

9=

i)
il

B F4+ CPUZ} 32bit Addressing

Table 9-1 Interrupt Vector & Priority

Vector No. Description Vector Address
0x3F UART Ch7 | OCR 3B Interrupt 0x000000FC
0x3E DMA Chl Interrupt 0x000000F8
0x3D TIMER Ch7 | KEYSCAN Interrupt 0x000000F4
0x3C GPIOS Interrupt 0x000000F0
0x3B UART Ch6 | OCR 3A Interrupt 0x000000EC
0Ox3A NFCTRL | SDHC Interrupt 0x000000ES8
0x39 TIMER Ch6 Interrupt 0xO00000E4
0x38 GPIO4 Interrupt 0x000000EOD
0x37 UART Ch5 / OCR 2B Interrupt 0x000000DC
0x36 VOICE Interrupt 0x000000D8
0x35 TIMER Ch5 Interrupt 0x000000D4
0x34 GPIO3 Interrupt 0x000000D0
0x33 UART Ch4 | OCR 2A Interrupt 0x000000CC
0x32 TWI / PWK and RTC Interrupt 0x000000C8
0x31 TIMER Ch4 Interrupt 0x000000C4
0x30 GPIOZ2 Interrupt 0x000000C0
Ox2F UART Ch3 Interrupt 0x000000BC
Ox2E SPI Interrupt 0x000000B8
0x2D TIMER Ch3 Interrupt 0x000000B4
0x2C GPIO1 Interrupt 0x000000BO
0x2B UART Ch2 Interrupt 0x000000AC
0x2A USB Device Interrupt 0x000000AS8
0x29 TIMER ChZ2 Interrupt 0x000000A4
0x28 GPIOO Interrupt 0x000000A0
0x27 UART Chl Interrupt 0x0000009C
0x26 DMA ChO Interrupt 0x00000098
0x25 TIMER Ch1l Interrupt 0x00000094
0x24 EIRQ1 Interrupt 0x00000090
0x23 UART ChO Interrupt 0x0000008C
0x22 12S Interrupt 0x00000088
0x21 TIMER ChO Interrupt 0x00000084
0x20 EIRQO Interrupt (Highest Priority) 0x00000080
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9.2 External Interrupt (EIRQO/EIRQ1)

External Interrupt: EINTMOD @A 2~E 2] AA o ols] 57}# Feje] o] JQEHPEE vt
oF=R1t}

- Low Level ModeolX4+ External Interrupt 2157} “Low”E FA3l= Hoto] wj
System Cycle vlt} QJIEHE @AA]7IT}

- High Level ModeolA+ External Interrupt 21&7} “High”E& ##sl= B<tko] nj
System Cycle 7t} QI HEE A A 71T}

- Falling Edge Modeol 4]+ External Interrupt A&7} “High->Low”® H}E w] Qe HE
S WA

- Rising Edge Modedl| 4]+ External Interrupt A&7} “Low->High”® H}4 w] Qe HE
5 SR

- Any Edge Modeol A+ External Interrupt A&7} “High->Low” %=+ “Low-> High”
2 vk o JHHPHEES TAA T

External
Interrupt

Low Level
Interrupt Event

High Level
Interrupt Event

Falling Edge T T

Interrupt Event , ,
Rising Edge T T
Interrupt Event , ,
Any Edge T T T T
Interrupt Event , , , ,

Figure 9-1 External Interrupt Mode
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9.3 Internal Interrupt Mode

= 2% “Rising Edge”® &#&slty, 28y AF&A7) “High Level”= QAEHH
2 AHEE 49T 429 Internal Interrupt Mode RegistersE =& AA g 4= k.

9.4 Interrupt Pending and Interrupt Pending Clear

7} Qg HE WA= Interrupt Pending RegistersE %3 eld 4= g}
WhAlsl 9Bl E= Interrupt Pending Clear Registero] 23| Clear 7] #7
Interrupt Pending Registerol] #7d®ct, T3 &z AR AIHHEHT £ ¢
HHEEY} MaskingE]X] 2o AElE2 Interrupt Pending Registersol]l A&E o] gl
=2 A9 2 1‘?3_‘5.7]- 25 Clear® wW7}A] Interrupt Pending Registersol] *

Aol 9-A4$171 ﬂﬂi =R =

_H
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Orir rﬂl
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o g 3
oy,

0>4

—t

Interrupt Pending Registersol] A&® SAEHHEES Cleardt’] 934+ Interrupt Pending
Clear RegisterE &3] 313 AEHHE WEH HIE 3k Writestd =t}

9.5 Interrupt Enable

Interrupt Mask Registersol] 2&] Mask® o] d+= QA EHE = Interrupt Pending Registers
o] A% A A= =v v]s], Interrupt Enable Registers(IENR)o] 2]&] Disable® <IE|HEE
Interrupt Pending Registersell A& &2 ¢F=t), weba] o] A AH = 3 wolsolal A%
k2 Qe Ed s Disable =4l AR 3T}

9.6 Interrupt Mask Set/Clear Register
Set ©] Request 7} Enable ¥ i, Clear ©]® Request 7} Disable ¥t}

7+ Y P E+= Interrupt Mask Registersoll 23] |l SIEHEo thdk RequestE F3E
4 At} Interrupt Mask Set bit 7} “17¥ 7 $-ol+= Interrupt Pending Registerol] # %%
InterruptE CPUZ 8273 3}a, Interrupt Mask Clear bit7} “1” 4 7 -$-oll+= Interrupt Pending
Registerol A= o] 9= Interrupt® CPUR & A &A] %3k}

Mask bit7} “07o.2 A" S HEZE Interrupt Pending Registers(IPR)ol+= #7345 7]
&0 Mask bitg “1”% A A3 Interrupt Pending Registersoll A&EH o] Q= AHAE
7F e 9lel o JIHHEES thAl 8 A g
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9.7 Interrupt Control Registers

Interrupt Pending Clear Register (PENDCLR)

Offset Address

0x8002_0800

Bit R/W Description Default Value
31:8 R Reserved -
7:0 W Interrupt Pending Register Clear Value OxFF
(0x20 ~ 0x3F)

##% Interrupt Pending Register® Clear 3}7] ¢34+ Interrupt Vector No. Ft2 2 clear 3l
of 3kt}. (Interrupt Vector No. Za1)

External Interrupt Mode and External PIN Level Register (EINTMOD)

Offset Address : 0x8002_0804
Bit R/W Description Default Value
31:8 R Reserved -
7 R EIRQ1ST : EIRQ1 PIN Level -
6:4 R/W | EIRQIMOD : EIRQ1 Active State 010
000 : Low Level 001 : High Level
010 : Falling Edge 011 :'Rising Edge
1xx : Any Edge
3 R EIRQOST : EIRQO PIN Level -
2:0 R/W | EIRQOMOD : EIRQO Active State 010

000 : Low Level 001 : High Level
010 : Falling Edge 011 : Rising Edge
1xx : Any Edge
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Internal Interrupt Mode Register (INTMOD)

Offset Address : 0x8002_0808
Bit R/W Description Default Value
31 R/W | Vector No. Ox3F Interrupt Mode bit 1
30 R/W | Vector No. Ox3E Interrupt Mode bit 1
29 R/W | Vector No. 0x3D Interrupt Mode bit 1
28 R/W | Vector No. 0x3C Interrupt Mode bit 1
27 R/W | Vector No. 0x3B Interrupt Mode bit 1
26 R/W | Vector No. 0x3A Interrupt Mode bit 1
25 R/W | Vector No. 0x39 Interrupt Mode bit 1
24 R/W | Vector No. 0x38 Interrupt Mode bit 1
23 R/W | Vector No. 0x37 Interrupt Mode bit 1
22 R/W | Vector No. 0x36 Interrupt Mode bit 1
21 R/W | Vector No. 0x35 Interrupt Mode bit 1
20 R/W | Vector No. 0x34 Interrupt Mode bit 1
19 R/W | Vector No. 0x33 Interrupt Mode bit 1
18 R/W | Vector No. 0x32 Interrupt Mode bit 1
17 R/W | Vector No. 0x31 Interrupt Mode bit 1
16 R/W | Vector No. 0x30 Interrupt Mode bit 1
15 R/W | Vector No. Ox2F Interrupt Mode bit 1
14 R/W | Vector No. Ox2E Interrupt Mode bit 1
13 R/W | Vector No. 0x2D Interrupt Mode bit 1
12 R/W | Vector No. 0x2C Interrupt Mode bit 1
11 R/W | Vector No. 0x2B Interrupt Mode bit 1
10 R/W | Vector No. 0x2A Interrupt Mode bit 1
9 R/W | Vector No. 0x29 Interrupt Mode bit 1
8 R/W | Vector No. 0x28 Interrupt Mode bit 1
7 R/W | Vector No. 0x27 Interrupt Mode bit 1
6 R/W | Vector No. 0x26 Interrupt Mode bit 1
5 R/W | Vector No. 0x25 Interrupt Mode bit 1
4 = Reserved -
3 R/W | Vector No. 0x23 Interrupt Mode bit 1
2 R/W | Vector No. 0x22 Interrupt Mode bit 1
1 R/W | Vector No. 0x21 Interrupt Mode bit 1
0 - Reserved -
x*% [nternal Interrupt Mode bit
0 : High Level Mode
1 : Rising Edge Mode
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Interrupt Pending Register (INTPEND)

Offset Address : 0x8002_080C
Bit R/W Description Default Value
31 R Vector No. Ox3F Interrupt Pending bit -
30 R Vector No. Ox3E Interrupt Pending bit -
29 R Vector No. 0x3D Interrupt Pending bit -
28 R Vector No. 0x3C Interrupt Pending bit -
27 R Vector No. 0x3B Interrupt Pending bit -
26 R Vector No. O0x3A Interrupt Pending bit -
25 R Vector No. 0x39 Interrupt Pending bit -
24 R Vector No. 0x38 Interrupt Pending bit -
23 R Vector No. 0x37 Interrupt Pending bit -
22 R Vector No. 0x36 Interrupt Pending bit -
21 R Vector No. 0x35 Interrupt Pending bit -
20 R Vector No. 0x34 Interrupt Pending bit -
19 R Vector No. 0x33 Interrupt Pending bit -
18 R Vector No. 0x32 Interrupt Pending bit -
17 R Vector No. 0x31 Interrupt Pending bit -
16 R Vector No. 0x30 Interrupt Pending bit -
15 R Vector No. Ox2F Interrupt Pending bit -
14 R Vector No. Ox2E Interrupt Pending bit -
13 R Vector No. 0x2D Interrupt Pending bit -
12 R Vector No. 0x2C Interrupt Pending bit -
11 R Vector No. 0x2B Interrupt Pending bit -
10 R Vector No. 0x2A Interrupt Pending bit -
9 R Vector No. 0x29 Interrupt Pending bit -
8 R Vector No. 0x28 Interrupt Pending bit -
7 R Vector No. 0x27 Interrupt Pending bit -
6 R Vector No. 0x26 Interrupt Pending bit -
5 R Vector No. 0x25 Interrupt Pending bit -
4 R Vector No. 0x24 Interrupt Pending bit -
3 R Vector No. 0x23 Interrupt Pending bit -
2 R Vector No. 0x22 Interrupt Pending bit -
1 R Vector No. 0x21 Interrupt Pending bit -
0 R Vector No. 0x20 Interrupt Pending bit -

wx% Interrupt Pending Register®] ZF H|EQ #< &3 AEHAEY AAFRASS e
Interrupt Pending Register®] k< Interrupt Pending Clear @A 2~E o 28] Clear¥lt}. ¢

Ko7 a9 Interrupt 7} ¥4¢ u] Cleardtt}.
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Interrupt Enable Register (INTEN)

Offset Address : 0x8002_0810
Bit R/W Description Default Value
31 R/W | Vector No. Ox3F Interrupt Enable bit 0
30 R/W | Vector No. 0x3E Interrupt Enable bit 0
29 R/W | Vector No. 0x3D Interrupt Enable bit 0
28 R/W | Vector No. 0x3C Interrupt Enable bit 0
27 R/W | Vector No. 0x3B Interrupt Enable bit 0
26 R/W | Vector No. 0x3A Interrupt Enable bit 0
25 R/W | Vector No. 0x39 Interrupt Enable bit 0
24 R/W | Vector No. 0x38 Interrupt Enable bit 0
23 R/W | Vector No. 0x37 Interrupt Enable bit 0
22 R/W | Vector No. 0x36 Interrupt Enable bit 0
21 R/W | Vector No. 0x35 Interrupt Enable bit 0
20 R/W | Vector No. 0x34 Interrupt Enable bit 0
19 R/W | Vector No. 0x33 Interrupt Enable bit 0
18 R/W | Vector No. 0x32 Interrupt Enable bit 0
17 R/W | Vector No. 0x31 Interrupt Enable bit 0
16 R/W | Vector No. 0x30 Interrupt Enable bit 0
15 R/W | Vector No. Ox2F Interrupt Enable bit 0
14 R/W | Vector No. 0x2E Interrupt Enable bit 0
13 R/W | Vector No. 0x2D Interrupt Enable bit 0
12 R/W | Vector No. 0x2C Interrupt Enable bit 0
11 R/W | Vector No. 0x2B Interrupt Enable bit 0
10 R/W | Vector No. Ox2A Interrupt Enable bit 0
9 R/W | Vector No. 0x29 Interrupt Enable bit 0
8 R/W | Vector No. 0x28 Interrupt Enable bit 0
7 R/W | Vector No. 0x27 Interrupt Enable bit 0
6 R/W | Vector No. 0x26 Interrupt Enable bit 0
5 R/W | Vector No. 0x25 Interrupt Enable bit 0
4 R/W | Vector No. 0x24 Interrupt Enable bit 0
3 R/W | Vector No. 0x23 Interrupt Enable bit 0
2 R/W | Vector No. 0x22 Interrupt Enable bit 0
1 R/W | Vector No. 0x21 Interrupt Enable bit 0
0 R/W | Vector No. 0x20 Interrupt Enable bit 0

#+% Interrupt Enable bit

0 : Interrupt Disable
1 : Interrupt Enable
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Interrupt Mask Status Register (INTMASK)

Offset Address : 0x8002_0814
Bit R/W Description Default Value
31:0 R Interrupt Mask Status Register 0x0000_0000

sk WE Mask bite] A E]S &elgt

T Ut

Interrupt Mask Set Register (MASKSET)

Offset Address :0x8002_0814h
Bit R/W Description Default Value
31 W Vector No. Ox3F Interrupt Request Set bit 0
30 W Vector No. Ox3E Interrupt Request Set bit 0
29 W Vector No. 0x3D Interrupt Request Set bit 0
28 W Vector No. 0x3C Interrupt Request Set bit 0
27 W Vector No. 0x3B Interrupt Request Set bit 0
26 W Vector No. Ox3A Interrupt Request Set bit 0
25 W Vector No. 0x39 Interrupt Request Set bit 0
24 W Vector No. 0x38 Interrupt Request Set bit 0
23 W Vector No. 0x37 Interrupt Request Set bit 0
22 W Vector No. 0x36 Interrupt Request Set bit 0
21 W Vector No. 0x35 Interrupt Request Set bit 0
20 W Vector No. 0x34 Interrupt Request Set bit 0
19 W Vector No. 0x33 Interrupt Request Set bit 0
18 W Vector No. 0x32 Interrupt Request Set bit 0
17 W Vector No. 0x31 Interrupt Request Set bit 0
16 W Vector No. 0x30 Interrupt Request Set bit 0
15 W Vector No. O0x2F Interrupt Request Set bit 0
14 W Vector No. Ox2E Interrupt Request Set bit 0
13 W Vector No. 0x2D Interrupt Request Set bit 0
12 W Vector No. 0x2C Interrupt Request Set bit 0
11 W Vector No. 0x2B Interrupt Request Set bit 0
10 W Vector No. 0x2A Interrupt Request Set bit 0
9 W Vector No. 0x29 Interrupt Request Set bit 0
8 W Vector No. 0x28 Interrupt Request Set bit 0
7 W Vector No. 0x27 Interrupt Request Set bit 0
6 W Vector No. 0x26 Interrupt Request Set bit 0
5 W Vector No. 0x25 Interrupt Request Set bit 0
4 W Vector No. 0x24 Interrupt Request Set bit 0
3 W Vector No. 0x23 Interrupt Request Set bit 0
2 W Vector No. 0x22 Interrupt Request Set bit 0
1 W Vector No. 0x21 Interrupt Request Set bit 0
0 W Vector No. 0x20 Interrupt Request Set bit 0

%% Interrupt Request Set bit
0 : No Effect interrupt Mask.

1 : Pending interrupt is allowed to become active (interrupts sent to CPU).
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Interrupt Mask Clear Register (MASKCLR)

Offset Address : 0x8002_0818
Bit R/W Description Default Value
31 W Vector No. Ox3F Interrupt Request Clear bit 0
30 W Vector No. Ox3E Interrupt Request Clear bit 0
29 W Vector No. 0x3D Interrupt Request Clear bit 0
28 W Vector No. 0x3C Interrupt Request Clear bit 0
27 W Vector No. 0x3B Interrupt Request Clear bit 0
26 W Vector No. O0x3A Interrupt Request Clear bit 0
25 W Vector No. 0x39 Interrupt Request Clear bit 0
24 W Vector No. 0x38 Interrupt Request Clear bit 0
23 W Vector No. 0x37 Interrupt Request Clear bit 0
22 W Vector No. 0x36 Interrupt Request Clear bit 0
21 W Vector No. 0x35 Interrupt Request Clear bit 0
20 W Vector No. 0x34 Interrupt Request Clear bit 0
19 W Vector No. 0x33 Interrupt Request Clear bit 0
18 W Vector No. 0x32 Interrupt Request Clear bit 0
17 W Vector No. 0x31 Interrupt Request Clear bit 0
16 W Vector No. 0x30 Interrupt Request Clear bit 0
15 W Vector No. Ox2f Interrupt-Request Clear bit 0
14 W Vector No. Ox2E Interrupt Request Clear bit 0
13 W Vector No. 0x2D Interrupt Request Clear bit 0
12 W Vector No. 0x2C Interrupt Request Clear bit 0
11 W Vector No. 0x2B Interrupt Request Clear bit 0
10 W Vector No. 0x2A Interrupt Request Clear bit 0
9 W Vector No. 0x29 Interrupt Request Clear bit 0
8 W Vector No. 0x28 Interrupt Request Clear bit 0
7 W Vector No. 0x27 Interrupt Request Clear bit 0
6 W Vector No. 0x26 Interrupt Request Clear bit 0
5 W Vector No. 0x25 Interrupt Request Clear bit 0
4 W Vector No. 0x24 Interrupt Request Clear bit 0
3 W Vector No. 0x23 Interrupt Request Clear bit 0
2 W Vector No. 0x22 Interrupt Request Clear bit 0
1 W Vector No. 0x21 Interrupt Request Clear bit 0
0 W Vector No. 0x20 Interrupt Request Clear bit 0

%% Interrupt Request Clear bit
0 : No Effect Interrupt Mask.
1 : Pending interrupt is masked from becoming active (interrupts not sent to CPU).
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Programmable Interrupt Priority Enable Register (PPENR)

Offset Address : 0x8002_081C
Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Programmable Priority Enable bit 0

0 : Programmable Priority Disable
1 : Programmable Priority Enable

Interrupt Priority Vector 0 Register (IPVRO)

Offset Address : 0x8002_0820
Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. 0x23 Interrupt Priority 0x03
23121 R Reserved -
20 : 16 R/W | Vector No. 0x22 Interrupt Priority 0x02
15:13 R Reserved -
12:8 R/W | Vector No. 0x21 Interrupt Priority 0x01
7:5 R Reserved -
4:0 RW Vector No. 0x20 Interrupt Priority 0x00

Interrupt Priority Vector 1 Register (IPVR1)

Offset Address : 0x8002_0824
Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. 0x27 Interrupt Priority 0x07
23121 R Reserved -
20:16 R/W | Vector No. 0x26 Interrupt Priority 0x06
15:13 R Reserved -
12:8 R/W | Vector No. 0x25 Interrupt Priority 0x05
7:5 R Reserved -
4:0 R/W | Vector No. 0x24 Interrupt Priority 0x04
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Interrupt Priority Vector 2 Register (IPVR2)

Offset Address : 0x8002_0828
Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. 0x2B Interrupt Priority 0x0B
23: 21 R Reserved -
20 : 16 R/W | Vector No. Ox2A Interrupt Priority 0x0A
15:13 R Reserved -
12:8 R/W | Vector No. 0x29 Interrupt Priority 0x09
715 R Reserved -
4:0 R/W | Vector No. 0x28 Interrupt Priority 0x08

Interrupt Priority Vector 3 Register (IPVR3)

Offset Address : 0x8002_082C
Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. Ox2F Interrupt Priority Ox0OF
23: 21 R Reserved -
20 : 16 R/W | Vector No. Ox2E Interrupt Priority 0x0E
15:13 R Reserved -
12:8 R/W | Vector No. 0x2D Interrupt Priority 0x0OD
7:5 R Reserved -
4:0 R/W | Vector No. 0x2C Interrupt Priority 0x0C

Interrupt Priority Vector 4 Register (IPVR4)

Offset Address : 0x8002_0830
Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. 0x33 Interrupt Priority 0x13
23 : 21 R Reserved -
20 : 16 R/W | Vector No. 0x32 Interrupt Priority 0x12
15:13 R Reserved -
12:8 R/W | Vector No. 0x31 Interrupt Priority Ox11
75 R Reserved -
4:0 R/W | Vector No. 0x30 Interrupt Priority 0x10
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Interrupt Priority Vector 5 Register (IPVR5)
Offset Address : 0x8002_0834

Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. 0x37 Interrupt Priority 0x17
23: 21 R Reserved -
20 : 16 R/W | Vector No. 0x36 Interrupt Priority 0x16
15:13 R Reserved -
12:8 R/W | Vector No. 0x35 Interrupt Priority 0x15
715 R Reserved -

4:0 R/W | Vector No. 0x34 Interrupt Priority Ox14

Interrupt Priority Vector 6 Register (IPVR6)
Offset Address : 0x8002_0838

Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Vector No. 0x3B Interrupt Priority Ox1B
23: 21 R Reserved -
20 : 16 R/W | Vector No. Ox3A Interrupt Priority Ox1A
15:13 R Reserved -
12:8 R/W | Vector No. 0x39 Interrupt Priority 0x19
7:5 R Reserved -

4:0 R/W | Vector No. 0x38 Interrupt Priority 0x18

Interrupt Priority Vector 7 Register (IPVR7)
Offset Address : 0x8002_083C

Bit R/W Description Default Value

31:29 R Reserved -
28 124 R/W | Vector No. 0x3F Interrupt Priority Ox1F
23 : 21 R Reserved -
20 : 16 R/W | Vector No. Ox3E Interrupt Priority Ox1E
15:13 R Reserved -
12:8 R/W | Vector No. 0x3D Interrupt Priority 0x1D
75 R Reserved -

4:0 R/W | Vector No. 0x3C Interrupt Priority 0x1C
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10 TIMERS

CANTUS< Timer/Counter, Capture, PWM, Z12]3l Qutput Compare 7]5S 7F% 32-bit
Timer/CounterZS 8x148 A&},

Key Features
- 15-bit Pre-scale
- 32-bit Timer/Counter
- 32-bit Capture
- 32-bit PWM
- 32-bit Output Compare
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10.1 15-bit Pre-scaler with clock source selection

Pre-scaler® System Clock(PCLK)3®} Capture Clock A& E3f QF=ZHE Tolsel 94
5 CLKSEL HIEE %3] A3l 3 15-bit Pre-scaler® E3 1/2 ~ 1/32768W &5+ @ &
=

=

2]S ALY Timer/Counter = AE3t}. Timer/Counter: Pre-scalerE 3 54

= o

2] S MeElsle] 32-bit Counter & 53t}

Pre-scalerdl Al 7%+ 229 Aes 9ol 28 A Fol= TPxCON#E A 2H <
CNTCLR H EZ %3}o] Pre-scaler counter® %7]3}3t &

System Clock (PCLK)

- -bit Ti -
Capture Clock N 15-bit Timer/Counter Pre-scaler
i N
Timer Clock Source Select w0 nnnnnn
DD DDNDD|D
Pre-scaler Counter Reset Q g g g (C—? g g g
QOO0 I00|0 0|0
N|IX|IX|IRX|X|F|N| X~
N OIW | O1N 00w
NINRFPOIFRN
N BlON
N
(o]
F YYYYVYYY

Timer/Counter Clock Select

Y.

l Timer/Counter Clock

Figure 10-1 Pre-scaler Block Diagram
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10.2 Timer/Counter

Pre—-scalerd] &) #F% ClockS AF&3te] 0x0 o Z7|gkol A v E8nit} 7}&H 3
«“17 A Z=7hste] AL g2 A AT Timer Counter #AAE Zhol =dsld thr] 0x0 o] w4
A JIHHEEZE WA}

Timer Interrupt H H H

Figure 10-2 Timer Operation

Timer F7]& A¥E 32 Pre-scaler 718]3 Timer Counter ©| 98] A=A},
#* Clock Source Frequency : Timer Clock Source Selectol] 93] A&l% o] 15-bit Pre-
scalerd] A& %= Clock? Frequency.

Timer Period= 1 X L x (TMCNT) [sec] { 1 23}
Clock Source Freq Pre—scaler Factor Pre —scaler Factor

Timer Period= 1 X " x (TMCNT +1) [sec] { L <3}
Clock Source Freq Pre—scaler Factor Pre —scaler Factor

Timer Period Example :
- Clock Source Frequency. : 12MHz System Clock
- Pre-scaler Factor 1 1/1024
- Timer Counter Value (TMCNT) : 1000
=> 1/12MHz X 1024 X 1000 = 85.333msec = 11.718Hz

Timer Counter® &2LA1717] ¢ste] A E]Oi
- TPxCTRL: Pre-scaler®] 28 «4#
El3=
- TMxCTRL’s TMOD: Timer Counter &
- TMxCTRL’s WAVE: Timer Counter®d F7]2 A S
- TMxCTRL’s PFSEL: Timer Counterol| 4] A}-&3% Clocks ZAA st}
- TMxCTRL’s TMEN: Timer CounterE Enable 3%+t}.
- TMxCNT: Timer Counter®] #to Counter #t<S Z A3t}

N[
m{m
mﬁ
ol
ol
i, L

Timer Countere U5 =A% AA3o] F2A 71t}
- TPxCTRL A7
- TMxCNT A=A
- TMxCTRL A A
- 9o wgt TPxCTRL's CNTCLR HE AH

Advanced Digital Chips, Inc. CONFIDENTIAL 95



CANTUS Ver 2.16

10.3 Pulse Width Modulation (PWM)
PWM< programmabledt duty9} 719 2 AEE Z2317] g3 Ao]7] otk

Pre-scalero| 4] A3t Clocks E3 523t PWM Period dA 2 3t F7|2 JI+E

g waauA g4t 44% duel $3 s

M &

PWMe &2 H2E 320]E 7h$-E 9 Fo] PWM Duty, PWM Period #@l*2E Zholl o] =
wjuic}t GHElo] vy o] &8 dtgo] vhEo T PWMY &2 39+ PWM Pulse Number |
A 2=Hof| s AAET Hxo] FHIGo| trfEW PWM InterruptE EAgH 12y
PWM Interrupt7} 2AslE 2te Hx o] Aol 918 9ol PWM &3o] A AAE, u
@A PWM PulseE HF7] 984 = Timer Interrupt 9|4 PWME Disable 3foF 3+t

Timer Period= 1 x 1 x (TMCNT) [sec] { 1 23}
Clock Source Freq Pre—scaler Factor Pre —scaler Factor

Timer Period= L x 1 x (TMCNT +1) [sec] { L <3}
Clock Source Freq Pre—scaler Factor Pre —scaler Factor

PWM Period Example :
- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor ©1/1024
- PWM Period Value(TMxCNT) : 10
- PWM Duty Value 16
=> 1/12MHz X 1024 X 10 = 0.853msec = 1.171KHz

PWMo m &2 717] flate] AR olof st HA2H= thad 2o},
- TPxCTRL: Pre-scaler®] &% =S ZAA3ta, ool we} Pre-scalerg clear
Ela=s
- TMxCTRL’s TMOD: PWM === A A3t}
- TMxCTRL’s PWML: PWM &2 ¢] A1z} #¥e ZAA 3},
- TMxCTRL’s PFSEL: PWMol| A4 AF&38F Clocks 727 3t}
- TMxCTRL’s TMEN: PWM< Enable %+t}.
- TMxCNT: PWM¢] 715 ZAA 3},
- TMxDUT: PWM¢] DutyE ZAA 3}
- TMxPUL: PWM] Pulse 32 ZAA 3t PWM Pulse?] 3147} o] @A 2~E kol
ZY3tH Timer Interrupt7t WAL, 281 PWM Pulset® TA A &3 A% A AT

PWME v A= AAste] H2A71t
- TPxCTRL A4
- TMxCNT A=
- TMxDUT A3
- TMxPUL A A
- TMxCTRL A A
- 9o wagt TPxCTRL's CNTCLR A #4

96 CONFIDENTIAL Advanced Digital Chips, Inc



Ver 2.16 CANTUS

PWM Period Value = 0x09h
PWM Duty Value = 0x06h
PWM Pulse Number Value = 0x02h

Internal Counter €0 X1X213X4) 56X 718190112 3 45 (6171 8I9X0 12 34BN EXT I8 9012134516 7 (8 D)

ot oup | 1 1 1 ]

<«—— Period —»<— Duty —»

4+——————— Pulse Number ————»
PWM Interrupt f f

Figure 10-3 PWM Operation
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10.4 Capture

Capture 7]%5 < Pre-scaleolA] A3 Clocks 7|50 2 3o F HS =H3r),

H

Low/High Pulse, Only Low Pulse, Only High Pulse, Falling to Falling Period,

B o) a o
PN
T A

ﬂ‘l‘ H
Rising to Rising Period 9] 5714 e X~ F7]5 A
Capture mode= TimerE Enable® W& 3 WA Z Capturest a2 A&7t Wste 3

o] gkel7] wiiZol FAlstelof gt

Low/High Pulse Capture Mode

Capture Input

Capture Counter ////

Capture Interrupt

Capture Value

Low Pulse Capture Mode

High Pulse Capture Mode
Capture Input
/ /

|

Capture Input ‘ ‘

Capture Counter / / Capture Counter

Capture Interrupt

Capture Interrupt

Capture Value

Capture Value

Falling to Falling Capture Mode Rising to Rising Capture Mode

Capture Input ‘ ‘ Capture Input
Capture Counter //V Capture Counter //

Capture Interrupt Capture Interrupt

Capture Value

Capture Value

Figure 10-4 Capture Mode Operation

ol =48

Capture +71& v=3 2
L L x (OCA+1) [sec]

Capture Signal Width Time= X
Clock Source Frequency Pre—scaler Factor

Capture Time Example :
- Clock Source Frequency : 12MHz System Clock

- Pre-scaler Factor ©1/1024

- Capture Value :9
=> 1/12MHz X 1024 X 10 = 0.853msec
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Capture BER F2AI7]7] fste] A= ojoF & = s ,
- TPxCTRL: Pre-scaler®] 3‘74 NS 7‘%}35}3—’, d o] we} Pre-scalerE clear
=
- TMxCTRL’s TMOD: Capture B2=2 A7 3},
- TMxCTRL’s CAPMOD: Capture Pulse ZﬂEH s AA-3
- TMxCTRL’s PFSEL: Captureol] 4 AF&3% Clocks Zji@??‘ t},

- TMxCTRL’s TMEN: CaptureZ Enable 3%+t}.

Capture= U2 &4 =2 AAH3 e F2A 7Y
- TPxCTRL A4
- TMxCTRL A2 A
- Zao] wa TPxCTRL’s CNTCLR 2 A
- TMxDUTE ¢]oJA] Capture F+7] &<l
- TMxCTRL’s OVSTE ¢4 Overflow 7 <<l
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10.5 Output Compare Mode

Timer €29 L3+ 2709 Output Compare @A AE]E 71X Q7] W&o Timerd
Counter #ko] Overflow % 7] Ao 219 Output CompareES 3 4 Ut}

*

*

+

ocB
Value

Timer
Counter
Value

Counter Value M

OCA
Value
Timer Interrupt
Output Compare T

A Interrupt

Output Compare

B Interrupt

Figure 10-5 Timing Diagram of Qutput Compare Operation
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10.6 Timer Control Registers

Timer Pre-scale Control Registers ( TPXCTRL )
Address : 0x8002_1000 / 0x8002_1020 / 0x8002_1040 / 0x8002_1060 /
0x8002_1080 / 0x8002_10A0 / 0x8002_10CO / 0x8002_10EO

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W | CNTCLR : Pre-scale Counter and Timer Counter 0
Reset

When this bit is “1”, the Timer Pre-scale and
Counter will be reset.

0 R/W | CLKSEL : Pre-scale Clock Selection 0
0 : System clock 1 : CAPx

wxx CAPx® Timer A9 HE sdwlo] gt}
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Timer Control Registers ( TMxCTRL)
Address : 0x8002_1004 / 0x8002_1024 / 0x8002_1044 / 0x8002_1064 /

0x8002_1084 / 0x8002_10A4 / 0x8002_10C4 / 0x8002_10E4

Bit

R/W

Description

Default Value

31:16

R

Reserved

15: 14

R/W

TMOD : Timer/Counter Mode
00 : Timer 01 : PWM
1x : Capture

00

13

R/W

OCEN : Output Compare Mode Enable bit for
channel 2 and channel 3

0 : Disable 1 : Enable

12

Reserved

11

R/W

OVST : Capture Overflow Status bit
ReadA] Overflow status bit7} clear® t}.

10: 8

R/W

CAPMOD : Capture Mode Selection
00x : Low/High Pulse Capture mode
010 : Low Pulse Capture mode
011 : High Pulse Capture mode
10x : Failing to Failing Period Capture mode
11x : Rising to Rising Period Capture mode

000

Reserved

R/W

PWMO : PWM Output One Period Generation
O : Disable 1 : Enable

R/W

PWML : PWM Output Start Level
O : Start Level is Low
1 : Start Level is High

Reserved

R/W

PFSEL : Pre—scale Factor Selection
000 :1/2 001 :1/8
010 = 1/32 011:1/128
100 : 1/512 101 : 1/2048
110 : 1/8192 111:1/32768

111

0

R/W

TMEN : Timer/Counter or PWM Enable
O : Disable 1 : Enable

0

s PWM Output One Period Generation : PWM R =2 F2& o, 3 7|5 dABA 7] = bit
olt}. & F7]7} WA o] Fo = xF o7 PWMLS Disable® th.
wxx PRSEL-S A A 3Fo] AF838 Pre-scale Factor® A& 4 Ut}.
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Timer Counter / PWM Period Registers ( TMxCNT)
Address : 0x8002_1008 / 0x8002_1028 / 0x8002_1048 / 0x8002_1068 /
0x8002_1088 / 0x8002_10A8 / 0x8002_10C8 / 0x8002_10E8

Bit R/W Description Default Value

31:0 R/W | (Timer mode) OxFFFF_FFFF
- Write : Timer Counter Value
- Read : Current Up—counter Value

(PWM mode)
- Read/Write : PWM Period Value

Capture Counter Registers / PWM Duty Registers / Output Compare A Registers ( TMxDUT )
Address : 0x8002_100C / 0x8002_102C / 0x8002_104C / 0x8002_106C /
0x8002_108C / 0x8002_10AC / 0x8002_10CC / 0x8002_10EC

Bit R/W Description Default Value

31:0 R/W | (Capture mode) OxFFFF_FFFF
- Read : Result value of counting at the
sampling period

(PWM mode)
- Read/Write : PWM Duty Value

(Output Compare Mode)
— Read/Write : Qutput Compare A Value
— Supported in channel?2 and channel3

k% PWM Duty : First Halt Duty of PWM Pulse

PWM Pulse Count Registers / Output Compare B Registers ( TMxPUL )
Address : 0x8002_1010 / 0x8002_1030 / 0x8002_1050 / 0x8002_1070 /
0x8002.1090 / 0x8002_10B0 / 0x8002_10D0 / 0x8002_10F0

Bit R/W Description Default Value

31:0 R/W (PWM mode) OxFFFF_FFFF
- Read/Write : PWM Pulse Number Value

(Output Compare Mode)
— Read/Write : Output Compare B Value
- Supported in channel?2 and channel3
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11 SPI (SERIAL PERIPHERAL INTERFACE)

CANTUSe| &% SPI= &7 A4 Wag T3 959 Ay th& CPUS doly gk
2 3t} o] SPIE= REZZF ME8HC11, M68HCO5¢ MC68HC16 A€ 9 SPIgt 53+ o] F
o], Full duplex 3-wire A%o]i} Half duplex 2-wireE 33 4 it}

34 SPI A4S 93] 8Bytes?] FIFOE Wd3ste] Mbps %9 oA % CPUY HH&
N >

CANTUS®] SPI= Master Mode %} Slave ModeE E5 A3t}

Key Features
- Full duplex mode. Three-wired synchronous Transfer
- Master or Slave Operation
- Programmable clock polarity and phase
- End of transmission interrupt flag
- Write collision flag protection
- Master—-master mode fault protection capability
- 8Bytes FIFO

=8 Ao s|RA EHo F4 dEy 7 e 28 ZREF HAY9ES SHA fiFEe
=7 Ay FHAX e F3lo] o]Fo] ), SPIZF MasterZ AAHTA AZEYo]Ho=z 256
he] theksk AlEld S9S WE 4 k.

SPIE= dlol¥] A&zt vleol8 wAlEZte] FAlo] o]Fo] Zt}
A ARl MEY(sampling)? HZH (shifting)> Al2ld &9 <l
SPI tute] o] 7EAl Hee Slave A8 #ls Fa & + 9l
tufol 2= SPI W29 FAtel] @3S 4 &+=th Master SPI H
2}ele th% Master W2 5 YER = AHEE 5 9

T AlE g dolE gl
o 93] F7]¥t}. Slave
of. AElE A ke Slave
Hlo] 2o A= Slave A ¥

eAZE 2 ZEAMA7E S A4S ) AFEET. AS 54 T Algd A2ZH gA
2Eo dolHE &4 HWH 7] FEo| HAsY). s Master = Ay HEL 3 7 ol
o] CPUZF &Aldl M2 Master’} H#al A|2d of &8 =go|W & disable AlZIT}.
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11.1 SPI Registers Summery

SPI Control Register(SPICTRL) : SPI AEZE #| X 2E+= SPI AAo]| #AE Parameters
xEsit}, o] HAAHE AAEA ¢l7)ef 227]7F 7hs s

-

SPI Baud Register(SPIBR) : SPI baud register+= SCKZ "F=7] €13 baud rateE A A3

*

SPI Status Register(SPISTAT) : SPI 48l #|A2E3= SPI 4H] AHE X3} SPI = ©]
A 2=E HEESS gh& AAT & 5 9tk CPU= A SPI AHE 2lstr] 9l e #A
ZEE ¢jow Atk

SPI Data Register (SPIDATA) : SPI dlo]E] d X A= Algd B2d Ho]lE AEa 44
S 98] AFgET. TX data @A 2B 9} RX buffer @R AEE 74 Ho| Q). 27]= Hl=
TX data @A 2=Eol 2ot} Hlo|E HEi= = 4 Fo Master UJHFo] 29} Slave t]n}o]
22| SPIF e} W E7} A Hr)

N\

(—) SPIBR —  Counter
Vv
) SPICTRL l .
................ sck_in «
Control Logic CL:Iogk kel sck_out _‘| ?l‘@ SCK
ogic sck_oen
SSX_in |«
7)) S— ssx_out —%—@ nss
8 SSX_0en
E <« K mosi_in
< 32-BIT RX Shift Register | < master input MOSi_out{—] %l—@ MOSI
K p-{ master output MOSI_oen
8/16/32-BIT TX Shift Register
SPIDATA miso_in
(8Bytes) veinpur  MSO_OU _~Ql_@ MISO
pslave output  MISO_oen
:> nSSCTRL Ouput Control Logic
(——)  sPuNT

Figure 11-1 SPI Block Diagram
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11.2 SPI Pins

SPIe| &= MISO, MOSI, SCK, nSS, Y /e Fubek o] 9l SPI AEE # % 2E<2 WOMP
H|E7} Zbzbe] ;o] 28 Sz 8] Open Drain &8 o]y} CMOS &3S AAsA F)

SPI AEZ YA 2B 2] MSTR HIEd] 9]&] Master = Slave §%o] A4 o] wha}
Ho] Fze] A4

Table 11-1 SPI Pin Functions

Pin Name Mode Function

Master in, slave out(MISO) Master Provides serial data input to the SPI
Slave Provides serial data output from the SPI

Master out, slave in (MOSI) Master Provides serial output from the SPI
Slave Provides serial input to the SPI

serial clock(SCK) Master Provides clock output from the SPI
Slave Provides clock input to the SPI

Slave select(nSS) Master Output : Selects slave devices
Slave Input : chip select for SPI

11.3 SPI Operating Modes
SPI= Mastert} Slave EEo A 52F3lt), Master 2= CPUZF HlolgH A4S ?—%% 7
= 5

5-° /\}3.511;} Slave T o futolzo] o8 CPUC Ale]d dFo] o] FofA
AtgET AEE g A 2~E 2] MSTR HIEo 98] Mastert} Slave &2Fo] A egHc},

Master Mode

s

SPICTRLA MSTR HIEE AA3H Master 2= s2to] HEETE Master EEoA = Alg

EX
d AEe 2718 & g AL Qo] 27|skE dFel SHEHA ¥

AN

SPIE Master R =X AREsleld 5 g S AAHoF st

Master ®Eo]A MISO ¥ol Al dlole] d@oz ALgs)w MOSI Be A2l dold
F¥o AgHY 54 $§ Polol we s Ex E o ey & ok

SPICTRL # A ~¥le] BAUD, CPHA, CPOL, SIZE, MSBF, WOMP¢] k& &3t} Masters
2S5 9)a) MSTR H|E A A3t} SPIS enabledt =2 SPIEN H|ES A A3t}

Slave T]v}o]|~ZE enable 3t}

AES A2e7] 98 433k dolHE SPIDATA A 2=Ee| 27|15 Sho)

SPI¥ A4 o] ud SPISTAT @A 2~E ¢ SPIF Z#18 H/WHOo = AAst) SPIF7L 17}
HH JHHE 93 o] AT, SPIF7F AA=o] = AdElolAl SPISTAT dAIAHE ¢li
SPIDATA #A 2=Eod] 227] u 217] F2Fo] dojypd SPIF Z e A5 o= ZFao #Hu

Holg AHe oA e Agd FY(SCK)o| =79t SPICTRL #* 28 CPHA <}
CPOL HIEEL Z8 9 Aty =A1S A|ojsity. CPUZF MOSI #ollA dolE S ®Huy= SCK
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edge$} MISO #S& E3] So]le dlolEH Y latchdl: SCK edge:= CPHA$ CPOL 9] s)
AAH T},

Slave Mode

SPICTRL #A2E< MSTR HES «07o.z AAEH Slave =z T 23k}, Slave RE9
A=, SPIE A gd AES 2713 & = vk A5 9% Bl A Masterd 98] %73} ®h
Slave =t E3] thEMaster SPI W 2oA] AL gt Fo1z A7k © &}l t]upo] Aut
o] W=Master7} 2 4 7] wio]t}.

Slave RE=o|A = Algld HolE £S5 93] MISO o] A&, Algld dHolg 9485 9
3 MOSI #o] AlgHtrt, 543 g&iofd wely & of =& shvbe] gk Qs S
= ¥ Agd FYo|t} nSS7F Q17FE W Slave® A ® T
tole A4S 98] doly #AAEo| 2A7]E 3t} Slave EEo] A= SCK, MOSI, and nSS
= 9ol MISOE #%o] Ht}

CPHA, CPOL, SIZE, MSBF, WOMP ¢] AA4& {8 ZEE dAL=He| & &t MSTR H]
E Zgo] do 24 Slave T4-& AeElsith SPIENS A A&to] SPIE enableA 71t} Slave
o] tufo]so A= BAUDE #H2 SPI 5 2bo| 98kS nxx#| k=

SPIEN7} A% 31 MSTRe] 28] ¥, nSSHA 489 “Low” AE}7} Slave = %2t
718} &} nSS W & o =x] 9y o =k AFEFH ),

tlo

=

do]E ¢ Hlo]EL} 9= A4 Bo] SPIE= SPIF Z 22 AAsit, AEE #2289 SPIE
H E7Z} AAEo] glow, SPIF7| Q17FE ™ Qe H EQ Ho] whAalic),

N

& QR A WA SCKo E7] At CPHAS CPOLLS Slave CPU7F MOSI & %3
5092 = HolHE HAISHAY MISO 918 S8 Yol dlolEe] 289 EdgeE ZAA I

il
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11.4 SCK Phase and Polarity Control

HEZ #A2=He F 7o vHlEZF SCKe #1742 548 AA4gt. &8 54(CPOL) HE
=299 54 (High or Low)s dgsity, 59 944 HE CPHAY® A& golWe J&E& F
T 7HA AE T shvE AEsit. F89 94 542 Master®) Slave B
of gt} oW A fol= AE Alelo] 947 F4ES vbo] Master tlufeo] 27} Slav
ojxst tE o R HeolHE Fia s T Qv SPIY olddt fFAAE Ao EE
Al g TR ele] AHAR A4S 7hsshAl )

('Dom

oft @ 1o

Irt

_ﬁd o e e

ss | [
sk @oro oo [T
sek oo ey [ [ [ [/ LU T
sk o ema | T T
sok o= easd) [T T LA

/B ERB RGN 7///////4

mssitceHa=0 | | | || | | ]
Internal strobe for data capture (for all modes)

Figure 11-2 SCK Phase and Polarity

11.5 Data Transfer Timing

CPHA="0’c]al MSB 7\]}]‘0 oA 1Byte Hl°o]H A% Elo|WEE HoFETh SCKe F
Mo dee] #8S YeEry ), sty CPOLQ 0°¢l A $-ola th& 3ty+= CPOL9| ‘1’ °
74 9-olt}, o] Elo]wEE Master®}t Slave’} SCK, MISO% MOSIH o 2 X Ao glowm
2 Master E}o]WE = Slave Bo|WER & 4 9t} MISO 4l&+ Slaveo] A9 %Eﬂol
MOSI A&+ Master?] &% Az ot} nSSAE = Slavez 9 3 AEl Als ot}

Masterdd @ SPDRell dlolH& 2 HEo] %73} €t Slaves nSS7} falling edge ¥
W AES 27]8F gty SCK 2lsE A WA SCK cycled] ®¥F57]714] inactive “FElZ o}l
th A% 48E YehdE SPIFHIEE 8 A SCK cycle?] EolA set¥lth. CPHA="0Y wj&=
nSS7} low@ th7t 180l E A% & %}}8 Al7F Yol Inactive (High)¥t}. Slave: nSS7}F lowd
o data registerel] ZtS write 3FH write collision error”7} A st}
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SCKCYCLE 1 2 3 4 5 6 7 8

SCK(CPOL=0) | | -\ _/_\ \ _\ "\
VAT RAVAVRYAYAVEY

MOSI

(Mast(e)rSOut) —-( MsBX 6 X 5 4 3 2 1 YLSB
Hl !

(M'Z'S'é?m) —K MSB 6 X5 X4 X3¥X 2¥X1 YXiss

nSS —
(To Slave) _\k /

|

Figure 11-3 Transfer Timing when CPHA = ‘0’

CPHA="1’21 %9 A% glo|wEo|t}. SCKE vhA Y 8HA| cycled] WkFE7]ol|A] inactive
F}. SPIF H|E+= 8HA SCK cycled] FWholA set®lt}d. 8HA SCK cycled] F7FF7]90A4
w22 edge’} A 7]7] wWjEeol| Slavetr 8HA SCK cycled F7tol A wix= do]E & sample
gk So] Al $sstt) nSS+ 1Byte W whA|aL ol AE AIZF BF T3] lows A
o wefA] CPUZF A& HlE Pollingste] 402 HAFsts F-5ode AlE low HFHIE
A5t Al T},

SCK CYCLE 1 2 3 4 5 6 7 8

sk eror=0 A\ L
e VA VEVEVAVEYVRVE

MOSI ——MSB 6 5 4 3 2

MISO MSB 6 5 4 3 2 1 LSB
nSsS /

Figure 11-4 Transfer Timing when CPHA = 1’
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11.6 SPI Serial Clock Baud Rate
SPI Baud ratex= SPBR # X 2=E o] 1A 2557FA1 9] k& A A3ste] AT 5 9
£o]7] wj&o] SPIBRR @A~

Slave Modeol A9 9§ SPI Master7} Al &3sf= SCKE HbolE
B Y AA g3ks urx] gk=t} 18y} Slave ModedA 23S & e FHY £x2&=
System Clock ©l <3k

_{

mlo

Wit

o

SCK Baud Rate=£
2% (SPIBR+1)
or
focik _

SPIBR=
2 x SCK Baud Rate

11.7 Open-Drain Output for Wired—-OR
Multiple SPI Master7} o}y SPI B|~ &3 o] Open-Drains A 4& 8= gltl. Open-
o] HQ3st 79 SPICTRL @A 2=He WOM P Mf_% A A3te] Open-Drain =8 &
zhzrelr 29 ghle] WFEA] pull-up A

Drain =¥
AFst=sE s 4 Q) Open Drain®. = 443 75

g2 dolo} s},

SPICTRL #A 2
?5]—1:}.

11.8 Transfer Size and Direction
SPICTRL #A2¥ ¢ SPISIZE HELS H%5A7] 8/16/328|EE Meigic),
S M SB(MSBF DY LSBHE 3=

El¢] MSBFH]E& dHolE A2 A

11.9 Write Collision
=o SPIDATA ¥ A ¥l 27

. .
AE A8 =

11.10 MODE Fault
SPI system ©] Master® A% 3, nSS signal input line®] assert ¥ %S W, mode fault

error 7} WA, SPISTAT ¢ MODF bite] set ®t}. Master device ¥F MODFE WA Z
3 & w2yt

4 9o tE SPI device”’} master’} 9
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11.11 Interrupt

SPIF Interrupt
SPI A&o] AduEHASLS T & 9= QA PE T FIFO$ TX Shift #X|~gd A%
[e)
5

H %2 dolgrt B% AEHo] uYx A9 AHHPEES @3sta SPI Status #HALEE 9
7M S HolHE FIFO°1 AT A9 JAEHE 23S TAIH

2
d

=

MODF Interrupt

Mode faultzt oJ&] 7§ Master7} &A= A5 & o]/ Master7} A9 dlo]HE #
Folo] dolg FEo] AT 7 g-oltl. Mode fault 7} AR S uw QAJHHEE QHHsH
SPI Status #AI2HE SAHEH JAHHE 8H S S}

nSS Interrupt
nSS & e WMaE 74T 4 = ol HEo|t}. nSS

HEE 233 SPI Status A =HE QAIHHE SAIHHE 8%

tlo
=)
o
a

vo] W33
s

mE

==

=
==
5

tlo-zS
N

TX_FIFO_FULL, TX_FIFO_EMPTY, RX_FIFO_FULL, RX_FIFO_EMPTY
- TX_FIFO_FULL: W% FIFO¢] 423 dolgr} & iﬂﬂ?ﬂ 73% AHHE
- TX_FIFO_EMPTY: W4 FIFO°] 4418 dlolE7} 5 vz 45 AEH
- RX_FIFO_FULL: W% FIFO°| 441% do]g 7} BY% ZH §x1 A5 JAHHESE
- RX_FIFO_EMPTY: W4 FIFO°| 4419 dlolg 7} B5 v YR A9 e

il

ro o o,
b Copo G
DU

o L 4
o FO o

=

=

M e |

o

SSX

soc J[JIUNTTWN IUBIUUL  [UUDUUUUL - IWUUUUEOL

ws R

1Byte TX FIFO Write 1Byte TX FIFO Write 1Byte TX FIFO Write 1Byte TX FIFO Write

Figure 11-5 1-Byte Transfer vs. Status and Interrupt

SSX

SCK

MOSI

nByte TX FIFO Write nByte TX FIFO Write nByte TX FIFO Write

Figure 11-6 n-Bytes Transfer vs. Status and Interrupt
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11.12 SPI Control Registers

SPI Control Register (SPICTRL)
Address : 0x8002_1C00

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | SPIEN : SPI Enable 0
0 : SPI is disabled.
1 : SPI is enabled
6 R/W | WOMP : Wired-OR Mode for SPI Pins 0
O : Outputs have normal CMOS drivers.
1 : Open—drain drivers
5 R/W | MSTR : Master/Slave Mode Select 0
0 : Slave operation
1 : Master operation
4 R/W | CPOL : Clock Polarity 0
O : The inactive state value of SCK is logic level
zZero
1 : The inactive state value of SCK is logic level
one.
3 R/W | CPHA : Clock Phase 0
O : Data captured on the leading edge of SCK
and changed on the trailing edge of SCK.
1 : Data is changed on the leading edge of SCK
and captured on the trailing edge of SCK.
2 R/W | MSBF : Most Significant Bit First 0
O : Serial data transfer starts with LSB.
1 :'Serial data transfer starts with MSB.
1:0 R/W | SPISIZE : Transfer Data Size 0
00 : 8-bit data transfer.
01 : 16-bit data transfer.
10 * 32-bit data transfer.

SPI Baud Rate Register (SPIBR)
Address : 0x8002_1C04

K=
2% (SPIBR +1)

Master Mode SCK < System Clock / 2
Slave Mode SCK < System Clock / 8

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Serial Clock Baud Rate OxFF
focik
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SPI Status Register (SPISTAT)
Address : 0x8002_1C08

Bit R/W Description Default Value
15:8 R Reserved -
7 R SPIF @ SPI Finished Flag 0

0 : SPI is not finished.
1 : SPI is finished.

6 R WCOL : Write Collision 0

O : No attempt to write to the SPDR happened
during the serial transfer.

1 : Write collision occurred.

5 R MODF : Mode Fault Flag 0
0 : Normal operation
1 : Another SPI node requested to become the
network SPI master while the SPI was enabled in
master mode

4 R nSS : Slave Select Flag 0
O : Current Value of nSS port is low
1 : Current Value of nSS port is high

3 R STXF : TX FIFO Full Status bit 0
0 : FIFO_TX is not full
1 : FIFO_TX is full

2 R STXE : TX FIFO Empty Status bit 0
0 : FIFO_TX is not empty
1 : FIFO_TX is empty

1 R SRXF : RX FIFO Full Status bit 0
0 : FIFO_RX is not full
1 : FIFO_RX is full

0 R SRXE : RX FIFO Empty Status bit 0
0 : FIFO_RX is not empty
1 : FIFO_RX is empty

SPI Data Register (SPIDATA)
Address : 0x8002_1C0C

Bit R/W Description Default Value

31:0 R/W | SPI Data 0x0000_0000
At 32-bit transfer mode

- MSB of Data is SPDR[31]
At 16-bit transfer mode

- MSB of Data is SPDR[15]
At 8-bit transfer mode

- MSB of Data is SPDR[7]

LSB of Data (received or transmit) is SPDR[0] in
any transfer mode
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SPI nSS Control Register (nSSCTRL)
Address : 0x8002_1C10

Bit R/W Description Default Value
31:1 R Reserved -
0 RW nSSCON : nSS Output Level 1

SPI Interrupt Mask Register (SPIINT)
Address : 0x8002_1C14

Bit R/W Description Default Value
31:8 R Reserved -
7 RW SPIFE : SPIF Interrupt en/disable 0
SPIF Interrupt occurs when transfer has
completed.
O : SPIF interrupt is disabled
1 : SPIF is enabled
6 RW MODFE : MODFI Interrupt en/disable 0
MODFTI Interrupt occurs when two more master
use data line.
O : MODFTI interrupt is disabled
1 : MODFTI is enabled
5 R Reserved 0
4 RW | nSSEN : nSS Interrupt en/disable 0
nSS Interrupt occurs when nSS signal has
changed.
O : nSS Interrupt is disabled
1 : nSS Interrupt is enabled
3 RW STXFE : FIFO_TX_FULL Interrupt en/disable 0
FIFO_TX_FULL" Interrupt occurs when FIFO_TX
1s full
0 : FIFO_TX_FULL Interrupt is disabled
1 : FIFO_TX_FULL Interrupt is enabled
2 RW STXEE : FIFO_TX_EMPTY Interrupt en/disable 0
FIFO_TX_EMPTY Interrupt occurs when
FIFO_TX is empty
0 : FIFO_TX_EMPTY Interrupt is disabled
1 : FIFO_TX_EMPTY Interrupt is enabled
1 RW SRXFE : FIFO_RX_FULL Interrupt en/disable 0
FIFO_RX_FULL Interrupt occurs when FIFO_RX
1s full
0 : FIFO_RX_FULL Interrupt is disabled
1 : FIFO_RX_FULL Interrupt is enabled
0 RW SRXEE : FIFO_RX_EMPTY Interrupt en/disable 0
FIFO_RX_EMPTY Interrupt occurs when FIFO_RX
1s empty
0 : FIFO_RX_EMPTY Interrupt is disabled
1 : FIFO_RX_EMPTY Interrupt is enabled
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12 TWI (Two WIRED INTERFACE)

HE TWI B 2¢be] Qe Ho]AS 98] TWI Ao 7]E WAstcl. TWI= SCL3} SDA A& E
eii=g

Key Features
- Master transmitter mode
- Master receive mode
- Slave transmitter mode
- Slave receive mode
- Software programmable clock frequency
- Software programmable acknowledge bit
- Interrupt driven data-transfers
- Start/Stop/Repeated Start/Acknowledge generation
— Multi master operation

<«——»[J SDA

VAN <«—»[] SCL
( Y TWIBRO/TWIBR1 P
START/STOP Condition >
J—> Generaion >
¢ ) TWICTRL P
Acrbitration and i
)] START/STOP Detection |
a v
TWISTAT )
o R Address Compare
< Lad
1 v
K ) TWIADR 8-bit Address Shifter -
Y
K TWIDATA ' 8-bit Shifter -

NS

Figure 12-1 TWI Block Diagram
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12.1 DATA TRANSFER FORMAT

SDA #kloll= X = doly Zdol= 8HEY. w| AFritt AFE 5 = vlolE = Ag
Ho] A &t} Start condition Tl A Hlo|E= F4 ot} TWI-bus 7} Master2 &
=g %% 3 u Masterd 98] T4 =7} dEdT). RE vlo]EX thSd= ACK HIEZ}
upet}, A dlo]E 9F F40] MSB H{ERH HdEo] Azt

Write Mode Format with 7-bit Addresses
[S| Slave Address 7bits [RIW[A[  DATA(1Byte) |A|P]|
\J, ] .

"o" Data Transferred
(Write) (Data + Acknowledge)

Read Mode Format with 7-bit Addresses
[S| Slave Address 7bits [RIW[A]  DATA(1Byte) |A|P]|
T

"1 TTTTUBata Transferred
(Read)  (Data + Acknowledge)

NOTES:
1. S:Start, rS:Repeat Start, P:Stop, A:Acknoledge
2. |:| :From Master to Slave, |:| from Slave to Master

Figure 12-2 TWI-Bus Interface Data Format

12.2 START AND STOP CONDITION

Start condition= 1 Byte 9] dataE A% & 4 v} 183, Stop condition data %
S Fg3lt}. Start conditione SCL ©] high ¥ w] SDA line©] high-to-low® transition 3F
t}. Stop condition2 SCL ©]| high ¢ " SDA line ©] low-to—high® transition 3Ft}. Start
condition ©] A, TWI bus & busy”} Et}. Stop condition®] WAs & TWI buse= A
A Hot.

soa T\ L/ XX/ OO T N\
: i MsB Acknowledgement Signal Acknowledgement Slgn:al H
: : from Receiver from Receiver :
sct 1 1\ [T\ [2\ ANEVEAEN AVAY R ANAYENR
L Start ACK T 1 L Stp
Byte Complete, Interrupt within Clock Line Held Low While
Receiver Interrupts are Serviced

Figure 12-3 Data Transfer on the TWI-Bus
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12.3 ACK SIGNAL TRANSMISSION

3k mlolE AES A3 U] YEiME AT SAde] ACK HIEE Hujok 3o
ACK "2= SCL #elel 9 WA ZoA Aol st} TaeA 3 blo]E dolHE A5S
e 2T 9719 o] sttt Masters ACK HIE AES 93 28 d~E Ao 3t
=

0}-}

ATe A K Zel g~ 98 WS uw SDA #eS “High”® whs
ol ol 3}, w3 ?@7% ACK #~ uj SDA #21& “Low”® 10}04 SCLe] of& W
Aol “High” 7t A SDAE “Low”® RWHET).

ACK HIEx AZE9HOo=R Control register (TWICTRL)®] TXIAK BHIEE A73}o]
ACKY NOACK® A8a 4 9l

Clock to Output
Data Output by — : - i !
Transmitter : \ : / X X
Data Output by ;
Receiver
SCL from 1 >
Master Start
"t - ,
Condition Clock Pulse for
Acknowledgement

Figure 12-4 Acknowledgement of TWI

12.4 READ-WRITE OPERATION

FA T4 REdlA dlolE HdE Fo TWI-bus IH#H | ~E ol FZH #HA| 2| b
olgi7} wn]E w7bA] ZitheoF st} dolg 2old wjzbx] SCL 2Hele Low® X449 Aol
b A2 dlolE 7} dlolE F:ZH A 2Eo] 221 YAl SCLL release ¥ T}

InterruptE AFEsH A9, TWI= @A do]lg A% F interrupt® L33t CPUE
interrupt 8735 W& FHol = HolHE W3] &t

FA B2 mEoA HolEHE 4418 Fo TWI bus: data® o] Z w71 7|g&@). &
218 ) 1E17} ¢ol & wW7bA] SCLE LOW= A #Att MZ& data7} $8IAaL & 5ol
SCL& release ®t}.

InterruptE AFEE A$, TWIE HolHE FA3 F interrupt® WAL, interrupt
requestE HH2 CPU+ dataEd 9=t}
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12.5 BUS ARBITRATION PROCEDURES

o] 709 master’} busE FAlo] Ao = ALS WA B} SDA lineol high levelS WH
W master’} T 2 master’} WEW low level®] SDA line2 <1218, & A TWI busE A
Aol obd thE masterZt Alojgitiar Q1Astar, ol HMES ¢ o] WA FrF st

Devicel® Device23 =A]o] Master modeE Z2tste= 7490 SCL #eloA dAst= F
go] Bs B g o] 57|87 o] Fol Xt

) start counting
walt state HIGH period

CLK1 —————— \
CLK2 counter reset \

\ | W
SCL

Figure 12-5 Bus arbitration 1 of TWI

masterl loses Arbitration
DATAL #£ SDA

WA /o

DATA2 -
\
SDA -
scL
S / _/ _/ —/

DATAL —

Figure 12-6 Bus arbitration 2
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12.6 ABORT CONDITIONS

Arbitrationo] &A3}A] %S H$-
1. TWICTRL @A 2E2] TWIMOD HIEE ZgojA]7]®H Stop condition®] A3k},
2. NO ACK A&} Stop conditione] WA sttt & ACK 7oA SDA A&7} “Low”7} o}
U Ay sk},
Arbitrationo] &3 A9
Arbitration Aol o3 AJHE ¢ A9 TWIMOD HIEE ZEloj=A|vk o]d ofgt

Stop condition< AR k=t AAl & F<Q) SCL 82 3 vlolE dF 7% 28
Hal dlolE 29l SDAE High AEj7}F ®t}.

12.7 Operational Flow Diagrams

TWI initialization

TWIE WA Z7]87F o] Fo] Ao} 3t}

BEGIN

Enable TWI by setting
TWIEN

Register setting

Enable TWI interrupt
(Optional)

END

Figure 12-7 TWI Initialization Flow Char
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Master Transmit /Receive
TWIS dlolg %213} dlolE] F=Alo] th3k Flow charto]th. 41 Ale} =A1 Ao o] 7}
18| E 4=418}7] Ao TWIAK H|EE NOACK= A#A

T2 Aol 2l A= A o
st ©AVE ¥ v Heolth o] A2 MasterZF Slavedl Al vpAE 241 HlolH Y S & 7]
gk Bojrt, wgk, AA| dlolHE FAlslr] gk SCL 295 Adstr] 918 TWIDATA ##
2~H 9] dummy read ©A7} & _3

BEGIN

<
b 4

Bus Busy ? YES

NO
v

Write TWI Header in
TWIDATA

A
Set TWIMOD in
TWICTRL to Generate
START

b 4

Transfer NO
Complete ?

ol

YES

A

Write Data to
TWIDATA

<

b 4

Transfer NO
Complete ?

YES
)4

NO

Last Word?

YES

v
Clear TWIMOD in
TWICTRL to Generate
STOP

A 4
END

Figure 12-8 Master Transmit Flow Char
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( BEGIN «

YES

Bus Busy ?

Write TWI Header in
TWIDATA

Set TWIMOD in
TWICTRL to Generate

Transfer
Complete ?

YES

Write TWI Header in
TWIDATA

Set REPST in
TWICTRL to Generate
RESTART

>
<

Transfer
Complete 2

YES

Dummy Read
TWIDATA

[P
<

Transfer
Complete 2

Read Data from

YES TWIDATA

Set TWIAK in
TWICTRL to Turn of
ACK

v YES

Read data from
TWIDATA

Transfer
Complete ?

YES

C END D

Figure 12-9 Master Receive Flow Char
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Slave Mode (Polling mode)

S

Addressed a

%—

Receive
Header ?
WIDT=1A

Salve ?

Rx

Check TWISRW in
TWISTAT for

Xmit/Rcv Tx

from TWIDATA
(to clear TWIDT)

Read dummy data

[
-

.
¢
Y

Transfer
complete ?

i YES

NO

Read Rx Data
from TWIDATA

\J
Write Tx Data in

TWIDATA

Transfer NO
complete ?

YES

A 4

C

END >

Figure 12-10 Slave Mode Flow Chart (Polling)
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Slave Mode (Interrupt mode)

BEGIN
(Transfer Complete
Interrupt occurred

NO

Addressed
as Salve ?

Check TWISRW in
TWISTAT for
Rev/Xmit

A

Read/Write
TWIDATA

e

Figure 12-11 Slave Mode Flow Chart (Interrupt)

A
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12.8 TWI Control Registers

TWI Control Register (TWICTRL)
Address : 0x8002_2000

Bit R/W Description Default Value
31:8 R Reserved. -
7 RW TWIEN : TWI Controller Enable. 0

TWI $541S 98- o2 register?] settingoll &
A HA o] bitE setAZITh

0: Disable 1: Enable
6 R Reserved. -
5 RW TWIMOD : Master/Slave Mode Select. 0

OolAd 1% 4w  Master modeZ} A EIEHA
START condition®] 23t} clear®™ STOP
condition®] WAslx, Slave mode® H3+sie},
clear¥yH 2t Aol AIS ol JHlEbdE, STOP
condition> A SHA] k=)

0: STOP conditiong ¥ A1t}

1: START conditions B A1t}

4 RW | TWITR : Transmit/Receive Mode Select. 0
Master Modeol| A1 9] HE &2S AA s},
0: TWI Master 41
1: TWI Master %41

3 RW TWIAK : Transmit Acknowledge Enable. 0
o] H{E&E ACK %t &<toll SDA line?] #< A7
=g

Master Receive Mode¥ upA b HiolE HEY
" NO ACK+= dleo]ly HdFo] mpA=els vepdT
kA g @ . NO ACKe]™, STOP conditions
SR A=

0: ACK bit = “0” — ACK (acknowledge)

1: ACK bit = “1” — NO ACK (no acknowledge)

o

2 RW REPST : Repeated Start. 0
o] bitE 1% write 3}, TWI controller 7} Master
o ] Repeated START conditionS A A 71T},
Repeated START condition®] A3 clear¥t}.
0: N/A

1: Repeated START conditionS & A 71t}

1 R/W | TCIE : Transfer complete Interrupt enable bit 0
I-byte®$19] dlojE HFo] FFFHAS W, AHF
Eu ofRE AR

0: Disable 1: Enable

0 R/W | LSTIE : Lost arbitration Interrupt enable bit 0
Master®2 &2 Al, A5 AS AS 45, UH
YE WA RS AR}

0: Disable 1: Enable
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TWI Status Register (TWISTAT)
Address : 0x8002_2004

Bit

R/W

Description

Default Value

1:10

R

Reserved.

9

RW

TXEMPTY : TX Buffer Empty.

SA HH e ZEHE dEdd 09 W, sk e
= ertee '}|: }\]D]'

0: &A1 B B dolH7t &

1: i’\] W7 B A

RW

RXFULL : RX Buffer Full.
T4 B e s vedig. 19 9, dsks @e
i ertee '}|: }\]D]'

T W3 7E vl

T H o] gjol do|E 7t &

TWIDT . Data Transferring Bit.

Sk HlolE A = Uﬂﬂ}r/} set¥ i, TWIDATA #A
2B E ready write W) clearﬂrz} T3k, o] bit
o] 1& writed}™ clear®t}.

0: HlolE A% =

1. gk HlolE HAE 48

TWIAS : Addressed as Slave Bit.

AHA19] address9t A4 W address7t LA o
TWI controller= | slave®ZA - &2stA] =t}
TWICON # A 2~E7} writeE Ay, STOP condition
gkl A clear ¥4

0: Address7F X314 &5

1: Address7} x|k

TWIBUSY : Bus Busy Bit.
TWI bus FHl & ¢Jn]3lt}. START conditionel] 2] 3l
set 3L, STOP condition®] 9@l cleardt}. o] H]
B 05 writedto] = clearglt}.

0: Bus‘idle &g

1: Bus busy Al

RW

TWILOST : Lost Arbitration Bit.
TWI controller’} master mode¥ W, bus® Ao
S AASE AF setdr. AT EojFow
cleardlsFo]oF 3t} 1S writed'd cleardlt}.

0: Lost arbitration®] @A3FA] &3S

1: Lost arbitration®] A3} <.

TWISRW : Slave Read/Write Bit.
TWI controller’} slave mode¥ W &4 &S
e T

0: Slave <¢
1: Slave %

a9

R )
td
[ |n

Reserved.

RW

RSF : Repeated start flag
Repeated START condition®] WAslg =% gHels}
= flag bito]t}. Repeated START conditionO] 1

Advanced Digital Chips, Inc. CONFIDENTIAL
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3t set¥ ™, STOP condition®] ¥WAsFAY, setd
Aol A o] bitdll 1S writed}d clear¥ U},

0: Repeated START conditiono] A&A kA
1} STOP conditione] A&} 2.

1: Repeated START condition®] 28335,
0 R TWIRXAK : Received Acknowledge Bit. 1
ACK T3t 0] SDA line®] #< <9lv] 3},
0: Acknowledge 41

1: No Acknowledge 41

TWI Address Register(TWIADR)
Address : 0x8002_2008

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW (At only slave mode) 0x00

7-bit slave address. TWI controllere] device
address& UEFATE

[7:1] = Slave Address

[0] = Not mapped

TWI Data Register (TWIDATA)
Address : 0x8002_200C

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW | TWI data : TWI ®lo|E|& ERATE 0x00

Write - 41 Heolg &2 <& deviced F4.
Read - 41 Hlo]H

TWI Baud-Rate 0 Register (TWIBRO)
Address : 0x8002_2010

Bit R/W Description Default Value
31:4 R Reserved. -
7:0 RW Baud-rate 0 Value. TWIBRO = 3 0xOF
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TWI Baud-Rate 1 Register (TWIBR1)
Address : 0x8002_2014

Bit R/W Description Default Value
31:9 R Reserved. -
8:0 RW Baud-rate 1 Value.. TWIBR1 20 OxFF

TWIBRO = fp « x700ns+3

SCL: fPCLK
(2TWIBRL+TWIBRO +7)

TWiBRL - fecu _ TWIBRO+7
2SCL 2

* foo = AMBA APB clock frequency

+SCL = TWI A% &%

ex) APB clock®] 50MHz, TWI 44 %7} 400Kbps 91 2%, ( fpou = 5OMHz, SCL = 400Kbps)
TWIBRO =50MHzx 700ns+3 =50x10° x700x10~° +3=38

foci 50MHz

6
— 400Kbps = =5 400x10° = 20X10

SCL= ey
(2ZTWIBRL+TWIBRO+7) (ZTWIBRL+38+7) (2ZTWIBRL+45)

<Baud-rate Register Setting Reference Table>

TWIBR1
Fecix ILHIERY 400Kbps | 300Kbps | 200Kbps | 100Kbps

48Mhz 37(0x25) | 38(0x26) | 58(0x3A) | 98(0x62) | 218(0xDA)

24Mhz 20(0x14) | 17(0x11) | 27(0x1B) | 47(0x2F) | 107(0x6B)

12Mhz 12(0xC) 6(0x6) 11(0xB) | 21(0x15) | 51(0x33)

6Mhz 7(0x7) 1(0x0) 3(0x3) 8(0x8) 23(0x17)
11.2896Mhz | 11(0xB) 5(0x5) 10(0xA) | 19(0x13) | 48(0x30)
5.6448Mhz 7(0x7) 0(0x0) 3(0x3) 7(0x8) 21(0x16)
9] ] g ool A s U
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13 UART

CANTUS®9] UARTE RS-232C QI do] 29 7]5S B3 dubdd PC % /0 device9}
AE HE57] B41E Y3 gokst Aojr|sS 7 8 Ald UART(Universal Asynchronous

Receiver/ Transmitter) Controller 7} W&o 9}

Key Features

- Compatible with standard 16450/16550 UARTSs

- Fully programmable serial-interface protocols
5,6,7,8-bit characters
Even, odd or no—-parity, stick parity generation and detection
1, 1.5, 2 stop bit generation
Baud rate generator

- Line break generation and detection

- False start bit detection

- Prioritized transmit, receive and line status control interrupts

- Independent 16 characters transmit and receive 16Bytes FIFOs

- 8 Ch. UARTSs
/\ /é\ Receiver

E Buffer Serial
L Register Receiver Input

( Shift
E Regist
C Receiver €g1s e}'
T FIFO

Transmitter
Holding >
Register

Transmitter
FIFO

\4

_Homrmwyw

.

Serial

FIFO
Control
Register

APB BUS

Divisor
——) Latch(i5.LS)

Line

Baud
Generator

A
Transmitter Qutput
Shift —
Register

Control
Register

Line
Status
Register

——)

Interrupt
Enable
Register

Interrupt
1D
Register

S

Interrupt
Control
Logic

UART
Interrupt

Figure 13-1 UART Block Diagram
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13.1 UART Registers Summery

Table 13-1 UART Register Summery

DLAB =0 DLAB =0 DLAB =0 DLAB =0 DLAB =X DLAB =X DLAB = X DLAB=1 DLAB=1
0x00 0x00 0x04 0x08 0x08 0x0C 0x14 0x00 0x04
. Receiver Transmitter Interrupt Interrupt FIFO Line Line Divisor Divisor
'\B‘g Buffer Holding Enable Ident. Control Control Status Latch Latch
Register Register Register Register Register Register Register (LSB) (MSB)
RBR THR IER IR FCR LCR LSR DLL DLM
R R/W R/W R R/W R/W R R/W R/W
0 Data Bit 0 Data Bit 0 Enable “0”if FIFO Word Data Bit0 Bit 0
Received Interrupt Enable Length Ready
Data Pending Select
Available Bit 0
Interrupt
1 Data Bit 1 Data Bit 1 Enable Interrupt RCVR Word Overrun Bit 1 Bit 1
Transmitter ID Bit 0 FIFO Length Error
Holding Reset Select
Register Bit 1
Empty
Interrupt
2 Data Bit 2 Data Bit 2 Enable Interrupt XMIT Number of Parity Bit 2 Bit 2
Receiver ID Bit1 FIFO Stop Error
Line Status Reset Bits
Interrupt
3 Data Bit 3 Data Bit 3 0 Interrupt 0 Parity Framing Bit3 Bit 3
ID Bit 2 Enable Error
4 Data Bit 4 Data Bit 4 0 0 Reserved Even Break Bit4 Bit 4
Parity Interrupt
Select
5 Data Bit 5 Data Bit 5 0 0 Reserved Stick Transmitter Bit5 Bit 5
Parity Holding
Register
6 Data Bit 6 Data Bit 6 0 FIFOs RCVR Set Transmitter Bit 6 Bit 6
Enabled Trigger(LS Break Empty
B)
7 Data Bit 7 Data Bit 7 0 FIFOs RCVR Divisor Error in Bit 7 Bit 7
Enabled Trigger(MS Latch RCVR
B) Access Bit FIFO
(DLAB)
* DLAB = LCR[7](Divisor Latch Access Bit)
* FIFO Control Register :
— DLAB =0 : Register Write
— DLAB =1 : Register Read
* Address 0x10(0x30), 0x18(0x38), 0x1C(0x3C)= 16550 UART X319 345 93l Reserved = At}
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13.2 Serial Data Format

CANTUSS] UARTO| A+ ULCRn[4:0] HIE°] A ~H AHS=Z UART &4l Se
of gk W7ol 7Hssltl. the EE ULCRn[4:0] bite] Register Ao 2 W7H

] ek Aol

rial Data Format
7} %k dHolH

ULCRnN[4:0] Description
: ETI :axmamg:mommg :mmamé:mmamg :u|0|F.1us§ :mmamg:wmamg : B E :
00010 | | [ [ | | | | | |
No Parity / I I | T T T T I I I
1 Stop bit / 0 DO, DI | D2 | D3 | D4 | D5 | D6 5
7 Data bit
| | | | | | | | I |
| | | | | | | | | |
| | | | | | | | | |
: Al EHIE :E‘IIO|E{H|§:GIOIE'IBIE:H’OlHHIE:GlOIE{HIg:HIOIEﬂﬂIg:E‘HOIEH:HE:EﬂOIE{HIE:HIOIEﬁHlE: HIBIE :
ﬂ
00011 | | | | I | | | | | |
No Parity / I I T T T T T T T I T
1 Stop bit/ 0 /< DO |, DI | D2 | D3 | D4 | D5 |, D6 | D7 >/ 1
8 Data bit | [ [ | I | | | | [ [
| I | I [ | I I | | [
| | | | I | | | | | |
: Al ZHIE :HIOIHHIE:GlOIE{tﬂ%:E{IOlHHIE:GIOIE{HIE:HIOIE{HIE:HIOIE{HIE:EilOIHHI%: HIHE : HXHE :
N
00110 | | | | | | | | | | |
No Parity / | | T T T T T T | T T
2 Stop bit / 0 /< po | ot | b2 | b3 | pa | D5 | D6 >/ST'°1 LisTh |
7 Data bit 1 1
| | | | | | | | | | |
| | | | | | | | | | |
| | | | | | [ | | | |
: AEHE :HIOlHHIE:GIOIE{HIE:E{IOIHHI_E_:HlOlE{UI_E.:HIOIE*IHI_E_:HIOIE‘IHIE:GIOIHHIE:HIOIHHIE: BAHIE : AXHIE :
00111 | | | | | | | | | l | |
No Parity / I | T T T T T T T I T T
2 Stop bit/ 0 /< DO |, DI | D2 | D3 | D4 | D5 | D6 | D7 >}/S1;b1 : ST1b2 :
8 Data bit | | | | | | | | | | | |
| | I l | | | I I l | |
[ | | [ | [ [ | | l | |
: Al EHIE :E{IOlE{HIE:BlOlEﬂ:ﬂ%:E{IO!HUlE:GIOlHHIE:GlOIE‘IHI§:HIOIE{HIE:EilOIE{HIE:HHEIEJHIE: HILIE :
f T T T T T T By g T 1
11010 | | I | | | | | I | |
Even Parity / I I T T T T T T | I T
1 Stop bit / 0 po | b1 | b2 | b3 | pa | b5 | pe X oY 1 |
. | | | | Parity |
7 Data bit | [ I | [ [ | [ I | l
| I T 1 | | | | I [ |
| | I I | | | | I | |
: A ZRHIE :E{IOIHHIE:GlOlE{HIE:HIOlE{HIE:HIOIE{BIE:HIOIHHIE:HIOIHHIE:EIOIE{H!%:HIOIE{HIE:HHEIE}HIE: FHXHIE :
I T g | T T T T 4R I | il
11011 | | | | | | | | | | | |
Even Parity / I I T T T T T T T I I T
1 Stop bit / 0 po ! bt ! b2 ! b3 ! pa ! b5 ! be ! bz WEY 1 !
X [ | | [ [ | | Parity |
8 Data bit [ [ [ | | [ | | | | [ [
| | T I | | I T | [ |
| | | | | | | | | | | |
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: A XRHIE :[ﬂOIHHIE:GIOIHHIE:HIOIE{HIE:H]OIE{HIE:HIOIHHIE:EIIOIHHIE:GiOIEiHlE:HHFJEIHIE: HIAHE : FHXHIE :
I T g g " T T T ) T |
11110 | | [ [ | [ | | | [ [
Even Parity / I | T T T T T T | T T
2 Stop hit / 0 po ! p1t ! b2 ! p3 ! pa ! ps5 ! Even STb1 | STb2 |
X [ [ | I I [ Panty o1
7 Data bit | [ [ | | [ | | [ [
[ [ [ [ | [ | [ | [
[ [ [ | [ [ [ [ [ |
: ANEHIE :HIOIHHI§:GIOIHUIE:E{IOIE{HIE:HIOIHHIE:HIOIE{HIE:HIOIHHIE:H[OIHHIE{H!OIE{HIE:HME)EIHIE: HIHE : FHXHIE :
1111 | | | | | | | | | | | | |
Even Parity / [ | T T T T T T T | | T T
2 Stop bit/ o fDo | DI | D2 D3 | D4 D5, D6 | DI ST1b1 ! ST1b2 :
8 Data bit | | | | | | | | l | | | |
| | | [ | | | | | | | | |
[ [ I I [ I [ [ I [ [ [ [
: Al EHIE :[IO'E{HIE:GIOIHWE:EﬂOIE{HIE:BIOIEIHIE:E'IIOIHHIE:HIOIHHIE:E{IOIE{HIE:HNEIEJHIE: FXHIE :
r B e ™ T T T T ™ T "
01010 I I I [ I I I I I I I
Odd Parity/ I I T T T T T T | I T
1 Stop bit / ' p1t ! p2 ! p3 ! pa ! bps ! De '
. I I I I I I I
7 Data bit /< | I | | | | Parlty |
T [ | [ [ [ [
I I I I I I I
: A XHIE :HIOIE{HIE:BIOIHNE:EJIOIEH:NE:HIOIHHIE:BIOIHHIE:HIOIE{HIE:UIOIHEIE:HIOIHHIE:HNEIEJUI : HXHIE :
01011 | [ | | [ | | [ 1 |
Odd Parity/ I [ T T T T T T T T
1 Stop bit / 0 DO : D1 : D2 : D3 : D4 : D5 : Dé : Poa:'::y :
8 Data bit [ [ | | | | | ! | | |
[ [ | | | | | | 1 [ [
[ [ [ [ I I I I I I I
: Al ZHIE :HIOIE{HIE:GIOIE{UIE:HIOIHHIE:HIOIE{HIE:UIOIHUIE:HIOIE{HIE:GIOIE{UIE:HHEIEIHIE: HIHE : HXHIE :
r s T s T e b e 4R T T ]
01110 | [ I | I I | I [ I | I
Odd Parity/ | I T | T | | T I I | T
2 Stop bit / 0 oo ' o1 ! p2 ! o3 ! pa ! ps | Odd STb1 | STb2 |
X [ [ | [ [ I Parlty o1
7 Data bit | | [ | | | | [ | |
| [ [ [ | | | [ | |
[ | [ [ [ | [ [ | [
I NXHE :HIOIHHlEIGIO|E1HIE:GIO|HHIEl[‘ilOlE{HIE:HIOIHHIE:[IOIHHIEIB[OIE{BIE:H!OIHHIE:HMBIEIHIE: HIHE : AL E :
01111 | | | | | | | | | | | | |
Odd Parity/ | | T T T T | | | | T T
2 Stop bit / o oo ! ot | p2) ps | pa ! ps | pe | pr Y OddYSTbTSTZ
8 Data bit Parity/ 1 1
[ | | | [ | | | | [ | [ [
[ | | I | | | | T [ | [ [
[ [ [ [ [ [ [ [ [ [ [ [ [
Figure 13-2 UART LCR Register Setting and Serial Data Format
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13.3 UART Baud Rate

TX/RX Baud Rate2 o}z 2o = AAtzEt)
UART Baud Ratezﬂ
16 x UDL

UART Divisor Latch Value (UDL) = UDLM[7:0] << 8 + UDLL[7:0]

Table 13-2 UART Baud Rate

focik (MHZ) 1.024 | 2.048 | 5.6448 | 11.2896 | 24.0 48.0
2400 bps | UDL 27 53 147 294 625 1250
ERR(%) | 1.23 0.63 0.00 0.00 0.00 0.00

4800 bps | UDL - 27 74 147 313 625
ERR(%) - 1.03 0.68 0.00 0.16 0.00

9600 bps | _UDL - - 37 74 156 313
ERR(%) - : 0.68 0.68 0.16 0.16

14400 bps | _UDL - 9 25 49 104 208
ERR(%) - 1.03 2.00 0.00 0.16 0.16

19200 bps | UDL - - 18 37 78 156
ERR(%) - : 2.08 0.68 0.16 0.16

38400 bps | UDL - - 9 18 39 78
ERR(%) - : 2.08 2.08 0.16 0.16

57600 bps | UDL - - 6 12 26 52
ERR(%) - : 2.08 2.08 0.16 0.16
115200bps | UDL - - 3 6 13 26
ERR(%) - : 2.08 2.08 0.16 0.16

wrx ERR ©] 2.2% o]’dell A= UART §4H9] tAAHS v vhg 4 gk
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13.4 UART Control Registers

UART Channel Receiver Buffer Registers (UxRB )
Address : 0x8002_1400 / 0x8002_1420 / 0x8002_1440 / 0x8002_1460
0x8002_1800 / 0x8002_1820 / 0x8002_1840 / 0x8002_1860

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

*xx DL AB7} «“0” 4 w] Access 7} &t}

UART Channel Transmitter Holding Registers ( UXTH )
Address : 0x8002_1400 / 0x8002_1420 / 0x8002_1440 / 0x8002_1460
0x8002_1800 / 0x8002_1820 / 0x8002_1840 / 0x8002_1860

Bit R/W Description Default Value
31:8 W Reserved. -
7:0 W Transmit Holding Data -

*** DLAB7} “0” 4 uwj Access 7} 3t}

UART Channel Interrupt Enable Registers ( UXIE )
Address : 0x8002_1404 / 0x8002_1424 / 0x8002_.1444 / 0x8002_1464
0x8002_1804 / 0x8002_1824 / 0x8002_1844 / 0x8002_1864

Bit R/W Description Default Value
31:3 R Reserved. -
2 RW RLSIEN : Receiver Line Status Interrupt Enable bit 0
0:Disable 1:Enable
1 RW THEIEN : Transmitter Holding Empty Interrupt Enable bit 0
0 : Disable 1:Enable
0 RW RDAIEN : Received Data Available Interrupt Enable bit 0
0: Disable '1:Enable

**+x DLAB7} “0” o w| Access 7}'s3Ftf.

Advanced Digital Chips, Inc. CONFIDENTIAL
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UART Channel Interrupt Identification Register ( UxIl )
Address : 0x8002_1408 / 0x8002_1428 / 0x8002_1448 / 0x8002_1468
0x8002_1808 / 0x8002_1828 / 0x8002_1848 / 0x8002_1868

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 R FIFOST : FIFOs Enabled Status bit. 00
00 : not in FIFO mode
11 : FIFO mode
5:4 R Reserved 0
3:1 R INTID : UART Interrupt ID 000
( Note, UART Interrupt Control Function)
0 R INTP : UART Interrupt Pending bit 1
When this bit is a logic 1, no interrupt is pending

*** DLAB7} “0” ¥ w3 Read Mode® Access 7} 3t}

Table 13-3 UART Interrupt Control Function

Identifilc?aite;grlmul)?tegister P Interrupt Interrupt Reset
Bit Bit Bit Bit Le)\l/el Type InEee Siolliee Condition
3 2 1 0
0 0 0 1 None None -
0 1 1 0 Highest | Receiver Line Overrun Error or Parity Error Reading the Line Status
Status Framing Error or Break Interrupt Register
0 1 0 0 Second | Received Data Receiver Data Available or Reading the Receiver Buffer
Available Trigger Level Reached Register or the FIFO Drops
Below the Trigger Level
1 1 0 0 Second | Character No Characters have been removed Reading the Receiver
Timeout from or input to the RCVR FIFO Buffer Register
Indication during the last 4 Char. times, and
there is at least 1 Char. in it
during this Time
0 0 1 0 Third Transmitter Transmitter Holding Reading the 1IR Register
Holding Register Empty (if source of interrupt) or
Register Empty Writing into the Transmitter
Holding Register
134 CONFIDENTIAL Advanced Digital Chips, Inc




Ver 2.16

CANTUS

UART Channel FIFO Control Register ( UXFC)
Address : 0x8002_1408 / 0x8002_1428 / 0x8002_1448 / 0x8002_1468
0x8002_1808 / 0x8002_1828 / 0x8002_1848 / 0x8002_1868

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 RW RFTL : Receiver FIFO Trigger Level 00

00:1Byte 01:4Byte
10: 8 Byte  11:14 Byte
5:3 R Reserved -

2 RW XFR : XMIT FIFO Reset 0
XFR7} «17 & wj, XMITFIFO 2] 2E dolgH &=
Reset © T} 221} Shift Register 2] tlo]E =
Reset ¥ A g+

1 RW RFR : RCVR FIFO Reset 0
RFR7} 17 & uj, RCVRFIFO W¢] R E dHolE =
Reset ¥t} 121} Shift Register W] 2] ©|o]E &=
Reset ¥ %] &+

0 RW FIFOEN : FIFO Enable Bit 0
0:16450 UART Mode 1: Enables FIFO

*kk DLAB7}' “0”

o] = Write Mode ©]iL, DLAB7} “1” & W= Read Mode ©]T}.

UART Channel Line Control Register (UXLC)
Address : 0x8002_140C / 0x8002_142C / 0x8002_144C / 0x8002_146C
0x8002_180C / 0x8002_182C / 0x8002_184C / 0x8002_186C

Bit R/W Description Default Value
31:8 R Reserved. -
7 RW DLAB : Divisor Latch Access Bit 0
DLAB®] “1” ¢ uj, Divisor Latch Registers2]
Read/Write2} FIFO Control Register2] Read”}
7} sttt
6 RW SB: Set Break 0
SB7} “1” ¢ |, Serial Data Output®l] Logic “0”©]
=2 &, SBE Wl Transmitter Logicoll = 3 &S
n| XA ¢row] A Serial Outputel] ¥+ &S m] 3},
5 RW | SP: Stick Parity 0
0 : Disables Stick Parity
1:PEN, EPS, SP7} “1”¥ u, Parity Bit “0”
PEN, SP7} «17¢] a2, EPS7} “0” & o, Parity Bit
wy»
4 RW EPS : Even Parity Select 0
0 : Select Odd Parity 1 : Select Even Parity
3 RW PEN : Parity Enable Bit 0
0 : Disables Parity 1 : Enables Parity
2 RW STB : Number of Stop Bit 0
0 : 1 Stop bit
1 : 2 Stop bits(3+<F, WLS Bitol| 4] 5 Bits/Character
e giobd, 1.5 Stop bits & zr=t})
1:0 RW WLS : Word Length Select 00
00 : 5 Bits/Character 01 : 6 Bits/Character
10 : 7 Bits/Character 11 : 8 Bits/Character
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UART Channel Line Status Register (UxLS)
Address : 0x8002_1414 / 0x8002_1434 / 0x8002_1454 / 0x8002_1474
0x8002_1814 / 0x8002_1834 / 0x8002_1854 / 0x8002_1874

Bit R/W Description Default Value
31:8 R Reserved.
7 R EIRF : Error in RCVR FIFO 0

FIFO = =7} o}d ¢ EIRF:= &4F «07o]t}. FIFO
R =o)X EIRFE RCVR FIFO Wl A OE, PE, FE, Bl
T oL suets «17o] AAEW, “170] )
EIRF= WHef FIFO wio] &A%l o)z} glod,
LSR #AA~HE ¢AUS W Clear(“0”)H T}

6 R TEMP : Transmitter Empty 1
FIFO ==7} ol 79 TEMTE Transmitter Holding
Register (THR)$} Transmitter Shift Register(TSR)©]
B%E Emptyd @ «170] ®Th THR & TSRO

dolE 7} o™ Cleardt} FIFO = oA =,
TEMTE Transmitter FIFO2} TSRe] =5 Emptyd )
“170] ¥t}

5 R THRE : Transmitter Holding Register Empty 1
FIFO E=7} ol Z$- THREE: THRe| H e H 7}
TSRZ A% o] Empty7} HAS wl] “170] o,
THRel AES 913 A28 HolHE & 5 AU
FIFO X =0 4= Transmit FIFO7} Emptyd
THREZ} “170] =W, Ao]% &9l Bytet} =
Transmit FIFOol] # 2| ¥ Clear¥lt}. ¥HeF THRE
interrupt(ETHREI) 7} “17°]3L THRE”Z} “17o]2bd
Interrupt 7} 2 A3 Sk,

4 R BINT : Break Interrupt 0
C FAEE 91E dlo]El 7} Full-word A% A ZF B¢t
“0”d wl BINT= “17°] =t} Full-word A% A7
Start, Data, Parity ~22] 31 Stop HIE &S ¢l
AA A 7S gu)sitl FIFO XA o] o g
FIFO We] Z}7te] Byteol| %-8-% v, BINT7}
AElS W FIFOO] & «07°] A7t} CPUY} LSRS
¢lo] & w Clear ¥t}

3 R FERR : Framing Error 0
FERRT FA1¥ &= oE dolEl7F fagh Stop
HEE 7 A] e3ks w “17¢] Eth FIFO
oA o] olg= FIFO We| zHzhe] Byteol
&%tk CPUZF LSRE ¢f°] & w Clear ¥t}

2 R PERR : Parity Error 5
PERRE F4l¥ &= 4= HolH 7} LCR #H A2~
_Q]ﬁH /}j\;_'ﬂ% Parity H]EQ]— 7E1_'X] & “1"0]

H} FIFO REoA o] o8& FIFO We Z+7He]
Byteol Z-&¥ Tt} CPU7F LSRS 919 & w Clear
=5

1 R OERR : Overrun Error 0
OERR:, FIFO =7} old 7%, RBR W<
tolelE ¢oi7br] «d

of = dlolE7F XX A5 “17°] Ht}. FIFO
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o= FIFOZ} Full FEjol A Receiver Shift
Register(RSR)°ll Al 22 Full-word”} £ S
“170] Ht}, o] A$ RSRS M=EF HolHE A%
7§alo] H A9k FIFOR &2 ¥A =t} CPU7}
LSRS ¢]o] & w Clear ¥t}

DRDY : Data Ready

DRDY-2 41 ©lo]E 7} RBR X+ FIFOC]
AP W «170] Fth. RBR ¥ FIFO W9 RE
tlo]E 7k CPUl 93l ¢35 & i Clear®lt).

UART Channel Divisor Latch LSB Register ( UxDLL )
Address : 0x8002_1400 / 0x8002_1420 / 0x8002_1440 / 0x8002_1460
0x8002_1800 / 0x8002_1820 / 0x8002_1840 / 0x8002_1860

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Least Significant Byte 0x00

*** DLAB7} “1” 4 uwf Access 7} 3t}

UART Channel Divisor Latch MSB Register ( UxDLM )
Address : 0x8002_1404 / 0x8002_1424 / 0x8002_1444 / 0x8002_1464
0x8002_1804 / 0x8002_1824 / 0x8002_1844 / 0x8002_1864

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Most Significant Byte 0x00

wxx DLAB7F «“1” & W} Access 7}s3s)t).
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14 DMA (DIRECT MEMORY ACCESS)

DMA Alej7]= wixegel 100 ek oiqtR dlole HEe] 7Featrh. 2719 LS 7HAH
Z+ QdF 16x4 byted FIFOZ 7}1Ath word @9 A% Al 4/8/16 Burst 222 =2 &
ATk DMA ol&y DMA 7}-E F& Al QIEHE A5 7} wbAHT),

= Data Bus Output
Data Bus Input =——i»
—» Address Bus Qutput
Address Bus Input —» DMA Controller

Control Bus Input ==

= Control Bus Output

f=—p DOMA Interrupt

I ! |

DMA DMA DMA
Request Acknowledge  Terminal
Input Output Counter

Figure 14-1 Structure of DMA Controller

Key Features
- 234 DMA
4-GByte 99| 32-bit F4 Ao
- Hd 16MByte7}A g Well AEE 4= A= 24-bit 7HE
- AZESolo 9% DMA 87 7%
- 239 dlolg B th3t scattering/gatheringE A 93+ chain mode
- A% 47 7} direct mode A
- No burst 9 16 x 4 byte?) FIFOZ o] &3} 4,8,16 burst
- F4& 1A, S #A 7T Al
- QI HE 537 A DMA A H Flag bits A
- Byte ©$I7FA] HF 735kl sh+ data size 237w
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14.1 DMA Operation

t}. DMA Eze A
Fys7] A=
ojof &t} DMA %

DMA Ao} 7]E= ZF7Fe] Request sourceZ 70H DMA 842 A d &
gg Qo] thefAwt w3t DMA Aloj7|7F A" DMA F3
DMACTRL® DMAEN(DMA Operation Enable and Cance)B|EE A3}
zto] ¢hg ¥ DMAEN HIE: A5 H 02 clear Bt

o)

P2
o
=

[¢]

DMA Request: T213 = 02 FHAX o] 93] AAET. DMACTRLS DMA Request
source selection bite] A LS E3)A4 Request sourcex ZA AT}

DMA Ao} 7]+ Direct mode®} Chain mode ¢ 27}A] 2 FZt3stt}. Direct modeol A+ A%}
7} DMASA, DMADA, DMATCNTo| 24 Aojsli= WHolt}. Chain modeo| A= AFEA7F -
A3l Descriptord 45 DMADTe| 7|=3 & DMACTRLS DMAENH| E <} DMAMODEHW]
EE AAste] s2A70H

DMA #|©]7]&= Source, Destination addressel] thsled 371#] HEje] FAES WA 7T
Fixed addressi= Hl°]g A% A] vt} DMASAY DMADA® 7|ZH F4A35 vz 93}
Increment address= DMA A|o]7]7} dlo|g A% Al mlt} DMASA 3 DMADAY 71&%
A5 F7FA 7t} Decrement address™ DMA Ao]7]7} "ol A4 Al vt} DMASA}
DMADA®] 7|Z% F4E TAAT
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14.2 DMA Descriptor Table

Descripti= DMA A|©]7|7} dlolH HEE 98] dosh Arn= FAddn, AR dE5stal
2 = £ ddsti= 449l descriptors A4 sleloF 31, descriptor 9] filed ¥ next
description addressZ o] &3}e] z}Zto] descriptor® AZAsfoF v}t xS A|Zle]or &
descriptor®] 9 XE DMADTe] #A#3 F DMA Ao7|E EZA7|" DMA Aoj7|=
descriptor= ¢}7] AlZFgtt}. vt descriptors 912 DMA A|o]7]+= descriptorel] 3%
ARE o]&dte] doly HES Ay st kA% descriptor® F3E wj7tx] ¢l7]e} HAPS
HkE3lo}, descriptore] W& oS3 2}

L)

Table 14-1 DMA Descriptor summary

Descriptor field Description

Source Address IBMA Al 717k Uﬂ_‘?rﬂi%lﬂ descriptorg ¢1& % o] =9 &
< DMASA®] A %3,

Destination Address I())MA A 7] 7} Uﬂ.‘?j?/]i—b'rlﬂ descriptorg ¢} ¥ o] I=9o Y&
< DMADAo A &3},

DMA Ao1717F W E 258 descriptore &2 & o] 9o Y&

Transfer Count S DMATCNTe| A48t}

DMA #Ao}7]7} W& 2] 25 descriptors ¢]& 3 o] =9 &
< DMA A|o]7] WHo &£A3}= next description address buffer
of A &g},

Next Description
Address

DMA HA%e] Fesk AojdAd. DMA Alo717F dWEZZH-H
Control Flag descriptorg 92 %, ¢ =9 Y&S DMACTRLF} A flag
buffer ol A %3t}

- Ooffset
source address 0x0

Reserved Oxd

Destination address 0x8
Reserved Oxe
Count 0x10
Next description address Ox14
Reserved 0x18
Control flag Oxie

Figure 14-2 Structure of DMA Descriptor
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Descriptor table address register |

31 1 offset

Source address 00 h
K? Reserved 04 h

Destination address | 08 h

Reserved 0C h

Count 10 h

Descriptor 1 14 h
address

Reserved 18 h
Control flag 1C h
Descriptor O

31 1 offset

Source address 00 h

Reserved 04 h
Destination address | 08 h
Reserved 0C h
Count 10 h

Descriptor 2 address | 14 h

Reserved 18 h

Control flag 1C h
Descriptor 1

Descriptor 2-

Descriptor 3

( Descriptor N—1
31

1 offset

Source address 00 h
Reserved 04 h
Destination address | 08 h
Reserved 0Ch
Count 10 h
Descriptor N + 1 14 h
address
Reserved 18 h
Control flag 1Ch

Descriptor N

Figure 14-3 Example of DMA Descriptor flow
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Structure of Descriptor

struct {
long a; /* 0x11223344 */
long Ra; /¥ OXXXXXXXXX  */
long b; [* 0x55667788 */
long Rb; /% OXXXXXXXXX  */
long c; /* 0x123456  */
long d; /* OxabcdefO1 */
long Rd; /% OXXXXXXXXX  */
long e; /* 0x00000000 */
} descriptor;
23
Source address =0x11223344
Destination address = 0x55667788
Count = 0x123456
Next descriptor address = OxabcdefO1
State flag = 0x00000000
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14.3 Control flag of Descriptor

Descriptore] 7]& %+ control flag = DMA Alo]7]7} 919 DMACTRLe] 712 €t} flag9
98e DMACTRLY] 7} flag 3 ¢ 8to] Hd3&lt}t. vyt DMA Alo7] AelS yehlls A
flagZ7} & WAl next descriptor®] &84S YERUE HE 31, 30 o] EAgtt. DMA A
o}7]%& current descriptorel] a9t W8S Fxste] dolHE HE g}t Chain Mode?! 7
9o = Next Descriptor Flag bitS %3} o] H|E7} «170]WH t}& descriptor ¥7]E A=
stoh, 28y} o] HJEZL «0volW A descriptor?t wRA]Holgtal uletsle] QJIHHEES Q43
I F2AE TR HE 30¥2 descriptorgs 9IRS W QIHHE WAS 585 HEo|Uh

(2 ¢ Y™ A+= DMACTRL®} #t})
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14.4 DMA Control Registers

DMA Interrupt Status Register (DMAINTSTAT)
Address : 0x8000_0800

Bit R/W Description Default Value
31:18 R Reserved -
17 R Ch1l Error Interrupt Status bit 0
0 : Okay 1 : Error
16 R ChO Error Interrupt Status bit 0
0 : Okay 1 : Error
15: 2 R Reserved -
1 R Ch1l Terminal count Interrupt Status bit 0
0 : Idle 1 : Occurred Interrupt
0 R ChO Terminal count Interrupt Status bit 0
0 : Idle 1 : Occurred Interrupt

DMA Interrupt Enable Register (DMAINTEN)
Address : 0x8000_0804

Bit R/W Description Default Value
31:18 R Reserved -
17 R/W | Chl Error Interrupt Enable bit 0
0 : Enable 1 : Disable
16 R/W | ChO Error Interrupt Enable bit 0
0 : Enable 1 ¢ Disable
15:2 R Reserved -
1 R/W | Chl Terminal Count Interrupt Enable bit 0
0 : Enable 1 : Disable
0 R/W | ChO Terminal Count Interrupt Enable bit 0
0 : Enable 1 : Disable

DMA Channel Enable Status Register (DMACHSTAT)
Address : 0x8000_0808

Bit R/W Description Default Value
31:2 R Reserved -
1 R Ch1 Enable Status 0
0 : Disable 1 : Enable
0 R ChO Enable Status 0
0 : Disable 1 : Enable
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DMA Request Status Register (DMAREQSTAT)
Address : 0x8000_080C

Bit R/W Description Default Value
31:9 R Reserved -
8 R Chl SDCD Request Status 1
0 : DMA Request 1 : Idle
7 R Chl NAND Flash Read Request Status 1
0 : DMA Request 1 : Idle
6 R Chl NAND Flash Write Request Status 1
0 : DMA Request 1 : Idle
5:1 R Reserved -
0 R ChO 12S Request Status 1
0 : DMA Request 1 : Idle
DMA Configuration Register (DMACFG)
Address : 0x8000_0810
Bit R/W Description Default Value
31:12 R Reserved -
11:10 R/W | Chl Data Swap mode 00
00 : Reserved
01 : Byte Swap in 16bit Transfer mode
10 : Half-Word Swap in 32bit Transfer mode
11 : Byte Swap in 32bit Transfer mode
9:8 R/W | ChO Data Swap mode 00
00 : Reserved
01 : Byte Swap in 16bit Transfer mode
10 : Half-Word Swap in 32bit Transfer mode
11 : Byte Swap in 32bit Transfer mode
701 R Reserved -
0 R/W | DMA Request Enable 0
0 Enable 1 : Disable
Byte Swap in 16bit Transfer mode
BYTE1 | BYTEO [> BYTEO | BYTE 1
Half-Word Swap in 32bit Transfer mode
BYTE3 | BYTE2 | BYTE1 | BYTEO [> BYTE1 | BYTEO | BYTE3 | BYTE 2
Byte Swap in 32bit Transfer mode
BYTE3 | BYTE2 | BYTE1 | BYTEO [> BYTEO | BYTE1 | BYTE2 | BYTE 3
Figure 14-4 DMA Data Swap mode
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DMA Last Request Register (DMALREQ)
Address : 0x8000_0818

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W | Chl Last Request 0
0 : Continue 1 : Last Transfer
0 R/W | ChO Last Request 0
0 : Continue 1 : Last Transfer
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DMA Control Register (DMANCTRL)
Address : 0x8000_0820 / 0x8000_0840

Bit R/W

Description

Default Value

31 R/W

Next Descriptor Flag (Only Chain Mode)
0 : Next Descriptor Enable
1 : Next Descriptor Disable

0

30 R/W

Descriptor Read Interrupt Mask
(Only Chain Mode)

0 : Disable Interrupt Mask

1 : Enable interrupt Mask

29 1 25 R

Reserved

24 R/W

DMAEN : DMA Operation Enable and Cancel bit
0 : Cancels DMA Operation
1 : DMA Operation Enable by Software

23 R/W

Memory initialize mode selection

0: Normal DMA operation

1: Copy DMAnMIV Register value to Memory for
Initializing memory

22119 R

Reserved

18 : 16 R/W

DMA Request Source Selection

DMA Ch O DMA Ch 1
000 : I2S 000 : NAND Flash Write
11x : Software 001 : NAND Flash Read
010 : SDCD
1xx : Software

000

15 R

DMAMODE :'DMA Chain Mode Enable bit
0 : Direct Mode 1 : Chain Mode

14 :12 R/W

Protection and Access Information
(System Bus Protection control)
- bit 14
0 : Cacheable
- bit 13
O : Bufferable
= bit 12
0 : Privileged

1 : Not Cacheable

1 : Not Bufferable

1 : User

000

11 R/W

Lock(System bus Lock)
0: Unlock 1 : Lock

10 R/W

DMA Transfer Count Mode
0 : Reference Count
1 : Not used (unlimited transfer)

R/W

DMA Burst Size
00 : No burst
01 : 4 beat incrementing burst
10 : 8 beat incrementing burst
11 : 16 beat incrementing burst

00

R/W

Direction of DMA Source Address
00 : Fixed Address 01 : Reserved
10 : Increment 11 : Decrement

00

Advanced Digital Chips, Inc.
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5:4 R/W | Direction of DMA Destination Address 00
00 : Fixed Address 01 : Reserved
10 : Increment 11 : Decrement
3:2 R/W | Data Size for Transfer 00
00 : 8-bit(1byte) 01 : 16-bit(1half-word)
10 : 32-bit(1word) 11 : Reserved
1:0 R Reserved -

DMA Source Address Register (DMANSA)
Address : 0x8000_0824 / 0x8000_0844

Bit

R/W

Description

Default Value

31:0

R/W

DMA Source Address A[31:0]

0x0000_0000

DMA Destination Address Register (DMANDA)
Address : 0x8000_0828 / 0x8000_0848

Bit

R/W

Description

Default Value

31:0

R/W

DMA Destination Address A[31:0]

0x0000_0000

DMA Transfer Count Register (DMANTCNT)
Address : 0x8000_082C / 0x8000_084C

Bit R/W Description Default Value
31:24 R Reserved -
23:0 R/W | DMA Transfer Count Register. 0x000000

Data transfer wjtk 12 743t}
burstQ! AS-%= 12 7ZAas
ex) 16burst * 32bit * 1(Count) = 64byte

DMA Descriptor Table Address Register (DMANDT)
Address : 0x8000_0830 / 0x8000_0850

Bit

R/W

Description

Default Value

31:0

R/W

DMA Descriptor Table Address A[31:0]

0x0000_0000

DMA Memory Initialize Value Register (DMANMIV)
Address : 0x8000_0834 / 0x8000_0854

Bit

R/W

Description

Default Value

31:0

R/W

Value for initialing memory

0x0000_0000

sk DMA A9} 7]7} Memory Initialize mode® %28 W] Destination 9o %7|3& 7

Eichlasy
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15 NAND FLASH CONTROLLER

NAND Flash #l©]7] = 8-bit /O EF}¢] NAND Flash memory}e] dloJe H&& #ha]dic)
ol A& Wi tlolg #A2~HE o]&ste] o]Fo] A F% g3 WF 2KBytes SRAMS
W2 dgste] weE S 3T 5 g

Key Features
- 8bit I/O support
- 3-cycle/4-cycle/5-cycle Address support
- 2KBytes Buffer mode
- 1bit for SLC and 4bit ECC for MLC

NFCTRL_IRQ
(To Interrupt Controller)

SYS_RESETX w—
(To All Blocks)

adr_siz
(From external pin) ——

%

\/

NFCFG {3 NF_nCS

\
——[J NF_CLE
| -
o Controller /
A NFCTRL '« — | Auto Boot logic >3 NF_nWE
14
I'_ ] —»[J NF_nRE
-
o
NFSTAT - : } {ONF_nBUSY
.| 1bit ECC
3 ™ 4bit ECC -
o -<—
[
] NFCMD |
< [
NFADD I
- {3 NF_10[7:0]
- \ NFDATA : A
[
o
<~

YY VY
_/

Memory )

Controller
P 2KBytes
Buffer

Figure 15-1 NAND Flash Controller Block Diagram
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15.1 NAND Flash Operation

Data Read/Write

1. dol8 AES 93 Elo]W S NFCFG dlA| ~E o] AA 3},

2. NAND Flash Memory CommandZS NFCMD @ %] ~Eol| A3},

3. A% NAND Flash Memory? F4E NFADR #AAHZE %3] AA3). oy
NAND Flashol] Ao €23k Address cycle 9 wHE3dlo] A A sto]of 3t}

4. NFCPUDATA #A2~EZE %&] Read/Write 22 33}, dolgHE ¢l7] #
= golHE 2Aa W FHoi= "h=A] NDFL_nBUSY® S &<ldlojof 3},

e[\ L L

NAND_ALE
NAND_CLE

NAND_nWE
NAND_nRE

<—TS—><— Twp / —><—Th—>
Trp

Figure 15-2 Read/Write Timing Diagram of NAND Flash Memory

Buffer Memory (2Kbytes)

NAND Flash #loj7]& UF dE2lE Wy dEgz d4gstd w2 dEo] 7hssioh
NFCTRL ##2E¢] N2U, N2L, U2N, L2N H|EE %3] A3t}

NAND Flash Memory®] 1-Page size7} 512Bytes?]l 7-$-°l+= 512Bytes A49 7}53har,
1-Page size”7} 2KBytes?l 9o+ 512Bytes® 1KBytes?] Z%o] 7} 3},

W2 A4E Internal Memory(SRAM)®] A%} F4:3= NFLBADRZ NFUBADR o #] 2~ H
of AAsiA @,
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/\ Buffer NAND Flash
(Internal SRAM) NoU Controller
Upper d A
1024Byte5\\\___U2_N |- NAND
CPU ¢ N A e <€ Flash
Access 11 Il | T e | Memory
Lower P N2L
1024 Bytes | _ _ _ -
T
AHB BUS

Figure 15-3 Transmission through Buffer of NAND Flash Controller

DMA Operation

NAND Flash Al°}7]= DMA #%S A st WA DMA Ao71E A4% ¥, NAND
Flash Alo]7]& AAE 3vh. NFCTRL #HA|2HolA DMAEAS A4 kA =W NAND
Flash Memory ¢ DMA A4S A|#3ltt. NAND Flash Memory”} Large type(2At) Y 7
Q- At 2KBytes7tA] AE 9] AAo] 7153, Small type(1AI )2l A9+ 512Bytes 7}
A gk AAE 4 9l

DMA® A1 9] AL Single 2 Burst d&AA 0] 7Fssbm, 393 A2 32-bit data width
2% burst access?} 7}s 3t}
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15.2 ECC

CANTUSE SLC EFYJ¢] NAND Flash #7%F ofyz} MLC B¢ NAND Flash® A3+
t}. MLC E}FJ9] NAND Flashi= SLCeol|l H]&] o] wAEo] 7] wjio] o] oe]E B A3
Folof AFgSE 4= )

CANTUSS] NAND Flash Ao}7]%= 4-bit BCH €18 &S o] 83+9] Parity bits XA s}
], o]5 o] &3l HlolH o#E HETE F A& 7T S AFeh 512Bytes?] dlo]lE ol
tiste] 4bit A7 HE L EYUS A Y

ECC Encoding

1. NAND FlashE AFg&38}l7] €8] NFCFGHA~HE A3 & Commandé® Address
5 A5,

2. NFECC1 #A|2EHE readsto] ECCHHI9 ECCHH A ~EHE cleardtt).

NFCTRL #A]2~E¢ ECC GEN bitE 12 A3}, (ECC Generation enable)

4. 512Bytes?] HolEHE A&}, dolHE H$E dinpr} 52-bit H7]2] Parity bits
7} A Eo] NFECCO/NFECC1lel| A # %t}

5. 512Bytes? HA%o] &m %M, NFECCO, NFECCL #lAX£H A= readste] HETH
A I =

6. TAl 512Bytes W92 dAFeH7] flte] 2-5 A5 ¥R

7. 2KBytes®] H%o] ¢u¥w, NFCTRL @A 2H29 ECC GEN bits 0oz HAFr}
(ECC Generation disable)

8. wlXEgd AHs] FAA 2+ 512Bytesel] thdt Parity bitsE NAND Flash®] spare
Aol A 7giet,

w

ECC Decoding

1. NAND FlashE AF&3F7] 98] NFCFGHA2HE AA3 & Command® Address=

A5k

NFECC1 #A 2=H E readste] ECCEIet ECCHHE #HA2EE cleardtt).

NFCTRL ##] ~¥ ¢ 'ECC GEN bitE 12 A A3}, (ECC Decoding enable)

512Bytes®] H°|H & readdtt}.

512Bytes read”} ¢E %W, spare G Holl HLsle] I3t Parity bitsE read o}

Parity bits®] read’} €5 EHW, AFH o2 decoding ZES AlZstH, ALEAl=

NESTAT #l A ~Eo A decodingi o] 59 A& ¥ gelsk 4= gt}

7. Decodinge] <¢8%W, NFERRLOCO~3 #AI2Ed gzt 28s 929
NFERRPTNO~3 #*]2~E ol 8bit ol2] sjelo] A e ),

8. NFERRLOCO~3 9% ¢] 8bit Hlo]E]$ NFERRPTNO~3 %S Exclusive-OR&}o] £4F
H dolHE Hdd

9. 2KBytesE readd w7}x] 2-8 AL W& 3o},

> 01 0
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15.3 NAND Flash Control Registers

NAND Flash Memory Control Register (NFCTRL)
Address : 0x8000_0C00

Bit

R/W

Description

Default Value

31: 13

R

Reserved

12

R/W

4-bit ECC Generation Enable bit
0 : Disable 1 : Enable

11

R/W

Endian Select bit
0 : Little Endian 1 : Big Endian

10

R/W

Data Swap Size
0 : 8bit 1 : 16bit

R/W

DMA Write Request bit
0 : DMA Write Request Clear
1 : DMA Write Request

R/W

DMA Read Request bit
0 : DMA Read Request Clear
1 : DMA Write Request

R/W

Interrupt Enable at Busyx End
O : Interrupt Disable
1 : Interrupt Enable

R/W

Interrupt Enable at Internal Buffer Transfer End
O : Interrupt Disable
1 : Interrupt Enable

R/W

BCH ECC Decoding Done Interrupt Enable
0 : Interrupt Disable
1 : Interrupt Enable

R/W

Transfer Data Size in Internal Buffer mode
0 512Bytes
1 : 1KBytes (at 2Kbytes Page type)

R/W

N2U : NAND Flash to Upper Buffer
0 : Read Complete
1 : Enable NAND Flash to Upper Buffer Transfer

R/W

NZ2L : NAND Flash to Lower Buffer
0 : Read Complete
1 : Enable NAND Flash to Lower Buffer Transfer

R/W

U2ZN : Upper Buffer to NAND Flash
0 : Write Complete
1 : Enable Upper Buffer to NAND Flash Transfer

R/W

L2N : Lower Buffer to NAND Flash
0 : Write Complete
1 : Enable Lower Buffer to NAND Flash Transfer

Advanced Digital Chips, Inc. CONFIDENTIAL
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NAND Flash Memory Command Set Register (NFCMD)
Address : 0x8000_0C04

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | NAND Flash Memory Command 0x00
Ex) Read, Programming, Erasing

NAND Flash Memory Address Register (NFADR)
Address : 0x8000_0C08

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | NAND Flash Memory Address 0x00
Ex) 3Bytes/4Bytes/5Bytes Address

NAND Flash Memory Data Register (NFCPUDATA)
Address : 0x8000_0C0OC

At CPU Write : Programming data
At CPU Read : Read data

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | NAND Flash Memory Read/Program Data 0x00

NAND Flash Memory DMA Data Register (NFDMADATA)
Address : 0x8000_0C10

Bit

R/W

Description

Default Value

31:0

R/W

NAND Flash Memory Read/Program Data
At DMA Write : Programming data
At DMA Read : Read data

0x0000_0000
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NAND Flash Memory Operation Status Register (NFSTAT)
Address : 0x8000_0C14

Bit R/W Description Default Value
31:8 R Reserved -
7 R BCH Decoding Done Status
4-bit ECC9 Decoding®] ¥4& %™ set® ).
o] H|IEZ ¢lod cleardt}
6:4 R Error bits Count 000
of el7b wAg bite] & uvERdY. o] HAAHE
glo™ clear® .
3 R BCH Decoding Result 0
0 : Decoding Failed
1 : Decoding Success
2 R NAND Write/Read Operation Complete Status 1
W7 2KB SRAM= ©o]&3% AE HHE Sst=
Bite]t}, HFeo] &xFW 1o Hr} o HAXHE
glo™ clear®l ).
1 : Completion 2} Ej
0: A& 52 ZH
1 R NAND Flash Memory nBusy Level nBUSY Level
0 : Busy
1 : Ready
0 R NAND Flash Memory Busyx Rising Edge Status 0
Ready/Busyx A1&7} lowellA] high® WHsld 12
AAdHEY, o] HEE 2]owW clear 7} ¥

NAND Flash Memory ECC(Error Correction Code) Register (NFECC)
Address : 0x8000_0C18

Bit R/W Description Default Value
31:24 R Reserved -
23:16 | R/Clea | ECC2 OxFF

r (~P4, ~P4, ~P2, ~P2’, ~Pl, ~P1’, ~P2048,
~P2048°)
15:8 R/Clea | ECC1 OxFF
r (~P1024, ~P1024°, ~P512, ~P512’, ~P256,
~P256°, ~P128, ~P128’)
7:0 R/Clea | ECCO OxFF
r (~P64, ~P64°>, ~P32, ~P32’, ~P16, ~P16°, ~P8,
~P8’)
*** p1~P4 : Column Parity , P8~P2048 : Row Parity
x+xx ~ 1 Logically inverse operation
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NAND Flash Memory Configuration Register (NFCFG)
Address : 0x8000_0C1C

Bit R/W Description Default Value
31:21 R Reserved -
20 R/w | Read data Latch timing Adjust bit. Configure as 1
system clock.
0 : Minimum ~ 60Mhz
1 : 40Mhz ~ Maximum
19 :17 R Reserved -
16 R/W | NDFL_nCS Control 1
0 : Chip Enable
1 : Chip Disable
15 R Reserved -
14 : 12 R/W | Ts : NDFL_ALE/NDFL_CLE Set-up Time 111
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
11 R Reserved -
10: 8 R/W | Twp : NDFL_nWE Pulse Width 111
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
7 R Reserved -
6:4 R/W | Trp : NDFL_nRE Pulse Width 111
000 : 1 Clock 001 : 2 Clocks
010 + 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
3 R Reserved -
2:0 R/W | Th : NDFL_ALE/ NDFL_CLE/ NDFL_nCS Hold 111
Time
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
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NAND Flash Memory ECC Code for LSN data (NFECCL)
Address : 0x8000_0C20

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R S_ECC1 OxFF
(1, 1, 1, 1, 1, 1, ~P4_s, ~P4’_s)

7:0 R S_ECCO OxFF
(~P2_s, ~P2’_s, ~P1_s, ~P1’_s, ~P16_s, ~P16°_s,
~P8_s, ~P8’_s)

*** P] s~P4 s : Column Parity, P8 s~P16_s: Row Parity
%% ~ | Logically inverse operation

NAND Flash Memory Lower Buffer Start Address Register (NFLBADR)
Address : 0x8000_0C24

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Lower Buffer Start Address 0x000

NAND Flash Memory Upper Buffer Start Address Register (NFUBADR)
Address : 0x8000_0C2C

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Upper Buffer Start Address 0x000

NAND Flash Memory MLC ECCO Register (NFECCO)
Address : 0x8000_0C34

Bit

R/W

Description

Default Value

31:0

R

4-bit ECC Parity Value
Low 32bits value of 52-bit parity

0x0000_0000

NAND Flash Memory MLC ECC1 Register (NFECC1)
Address : 0x8000_0C38

Bit R/W Description Default Value
31: 20 R Reserved
19:0 R 4-bit ECC Parity Value 0x0000_0000
High 20bits value of 52-bit parity
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NAND Flash Memory Error Location 0 Register (NFERRLOCO)
Address : 0x8000_0C40

Bit R/W Description Default Value
31:13 R Reserved
12:0 R 1% Error byte location 0x0000

NAND Flash Memory Error Location 1 Register (NFERRLOC1)
Address : 0x8000_0C44

Bit R/W Description Default Value
31:13 R Reserved
12:0 R 2" Error byte location 0x0000

NAND Flash Memory Error Location 2 Register (NFERRLOC2)
Address : 0x8000_0C48

Bit R/W Description Default Value
31:13 R Reserved
12:0 R 3" Error byte location 0x0000

NAND Flash Memory Error Location 3 Register (NFERRLOC3)
Address : 0x8000_0C4C

Bit R/W Description Default Value
31:13 R Reserved
12:0 R 4™ Error byte location 0x0000
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NAND Flash Memory Error Pattern 0 Register (NFERRPTNO)
Address : 0x8000_0C50

Bit R/W Description Default Value
31:8 R Reserved
7:0 R 1%" Error byte pattern 0x00

NAND Flash Memory Error Pattern 1 Register (NFERRPTN1)
Address : 0x8000_0C54

Bit R/W Description Default Value
31:8 R Reserved
7:0 R 2" Error byte pattern 0x00

NAND Flash Memory Error Pattern 2 Register (NFERRPTN2)
Address : 0x8000_0C58

Bit R/W Description Default Value
31:8 R Reserved
7:0 R 3" Error byte pattern 0x00

NAND Flash Memory Error Pattern 3 Register (NFERRPTN3)
Address : 0x8000_0C5C

Bit R/W Description Default Value
31:8 R Reserved
7:0 R 4™ Error byte pattern 0x00
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16 12S

Audio Codecs 143 4=
ek ®g IMA-

CANTUS® &g 12S Aloj7]E= 12S InterfaceS Falo] ¢
att, w3 WAE Voice Codecs E3dto] A AN~2dgS AT
ADPCM Codec Engines W3l 245 4:19 4FEZ A&

Key Features
- 12S-bus, MSB-justified 2’s complement format.
- Embedded Voice Codec interface.
- IMA-ADPCM Codec compatible
- 8/16-bit PCM data support.
- 16, 32, 48, 64 fs serial bit clock per channel. (fs : sampling frequency)
- 256, 384, 512 fs master clock.
- 128Bytes FIFOs for transmits and receives.

< APB Bus >

‘ Bus Interface ‘

H Tx—Shifter ’—} SDO

A

\ 4

FIFO
IMA-ADPCM
A Codec

Rx-Shifter €—— — SDI

Pre-Scaler € > LRCK
(Clock Gen) |¢ » SCLK
» MCLK

Figure 16-1 12S Block Diagram
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16.1 Frequency Control

[2S Ao}7]E E2e7] el = SCLK, LRCK, MCLK F342 A Asto]of 3}, o}
= MCLK¥ LRCKe #AE Yedg. o5 59 44.1kHzE $138] Master frequencys
256fsE AAstA 11.2896MHze] MCLKS ZQa3A "t} o]d ddst= MCLKE Pre-
Scalers E3f dA 3},

=]

PCLK

Pre—Scaler Register

MoK ' AN > MCK

Figure 16-2 12S Pre-Scaler

Table 16-1 12S Sampling Frequency(LRCK) and MCLK Clock

LRCK 8.000 | 11.025 | 16.000 | 32.000 | 44.100 | 48.000 | 96.000
(fs) KHz KHz KHz KHz KHz KHz KHz
256fs
2.048 | 2.8224 | 4.096 | 8.1920 [ 11.2896 | 12.2880 | 24.5760
MCLK 384fs
(MHz) 3.072 | 4.2336 | 6.144 ]12.2880 | 16.9344 [ 18.4320 | 36.8640
512fs
4.096 | 5.6448 | 8.192 | 16.3840 | 22.5792 | 24.5760 | 49.1520

=3, SCLK 44e thga gt

Table 16-2 12S sampling frequency and serial bit clock

Serial bit per channel 8bit | 16bit
CODEC Clock(MCLK) Serial clock frequency(SCLK)
256fs 16fs, 32fs, 64fs 32fs, 64fs
384fs 16fs, 32fs, 48fs, 64fs 32fs, 48fs, 64fs
512fs 16fs, 32fs, 64fs 32fs, 64fs
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16.2 Interface Format
12S Ao 7]+ 12S-bus format, MSB-justified 2°s complement format< #] gt}

125-bus Format& LEFT LRCK § SCLK®] *F ®# Ate]Ze] MSB bite]th. Z1&]al LSB ©]
Foll ob# SCLK®| Ape]Ze] o] glem 0’22 Padding¥® .

MSB-justified Format< SCLK®] A WA Cyclef-E MSB bite]l RS A|<stal= 12S-bus
Format¥} &3}

LRCK _|I" LEFT ] RIGHT LEFT
— I'_|. Il_" IF == fF" l,—ul -— .--u — - )
| \ ‘II . Iy . 1 I'I l|' \ \
sk IR AVAY/ U _______ WA
Y "."MSE may N T "LSE-" EEVECY TETAIETR) Msa'>f'“
N W i :': Bit i I T I.,[lwur< sty

I28-bus Format (=2 o 16)

LREK LEET ' RIGHT f
—|III o .—\.II \_/— 1 —|III \_/—.I — l|"_|'|, Im' I|Ii— [ —|IlI |"_|'| i

oL \_}rl '\_}'J I A WA AR AW LR W AR

an =Y T R =TS ﬁ"'f_'iﬁ"lw"r _______ "'.ﬁ‘-t:'l.:-:a -
CAosngpoee o B fomsudosn e A A B A st |

MEB-instified Format (=93 or 16)

Figure 16-3 12S Interface format

16.3 Data Format

12S Ao} 71¢] 12SMODE # %] 2~E ¢] Data swap modeE 32-bit data® swap 7}F53 ZE 3
gl dolgE 98 s 5 Stk

BYTE3 | BYTE2 | BYTE1 | BYTEO |::> 00 BYTE3 | BYTE2 | BYTE1 | BYTEO

01 BYTEO | BYTE1l | BYTE2 | BYTE 3

10 BYTE1 | BYTEO | BYTE3 | BYTE2

11 BYTE2 | BYTE3 | BYTEO | BYTE 1

Figure 16-4 12S Data Swap mode
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16.4 Transmit and Receive FIFO

12S A|o]719] Transmit FIFO®F Receive FIFO+= ZZ 64Bytes® TFAHYAY. 13y
Transmit ¢+ Receive?} EAld] dojupx] &= Ay 37bx] 7|59 AVR3SE A=
FIFOZ ¥{r3to] 128Bytes® AF&3F 4= It}

CONFIDENTIAL
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16.5 Wave File Format

Wave file format2 RIFF header® A]Z}3Ft}. “WAVE” format< “fmt” Sub-Chunk$®} “data”
Sub-Chunk® A%, “fmt” Sub-Chunk® Sound data®] formatg A 93}al “data” Sub-
Chunk+ Sound datad] I7] ARE F3+3r},

Table 16-3 Wave file format header

Field Offset Size Endian Description
(Byte) | (Byte)
Chunk ID 0 4 Big Contain the letters “RIFF” in ASCII form.
(0x52494646 big—-endian form)
Chunk size 4 4 Little 36 + Subchunk? size, or more precisely:

This is the size of the rest of the chunk
following this number.

This is the size of the entire file in bytes
minus 8 bytes for the two fields not
included in this count:

Chunk ID and Chunk size.

Format 8 4 Big Contains the letters “WAVE”.
(0x57415645 big—-endian form)

Subchunk1 ID 12 4 Big Contain the letters “fmt”.
(0x666d7420 big—endian form)

Subchunk]1 size 16 4 Little 16 for PCM, or 20 for IMA-ADPCM

This i1s the size of the rest of the
Subchunk1 which follows this number.

Audio format 18 2 Little PCM = 1 (i.e. Linear quantization)

Values other than 1 indicate some form
of compression:

IMA-ADPCM = 17

Num channels 20 2 Little Mono = 1, Stereo =2, etc.

Sample rate 24 4 Little 8000, 44100, etc.

Byte rate 28 4 Little Sample rate * Num channels * Bits per
sample / 8

Block align 30 2 Little Num channels * Bits per sample / 8:

The number of bytes for one sample
including all channels.

Bits per sample | 32 2 Little 8-bit = 8, 16-bit = 16, etc.

Extra size 2 Little If PCM, then doesn’t exist.

Extra parameter X Little Space for extra parameters.

Subchunk?2 ID 36 4 Big Contain the letters “data”.
(0x64617461 big—-endian form)

Subchunk? size 40 4 Little This is the number of bytes in the data.

Data 44 * Little The actual sound data.

wxx Block aligne WAVE file format®] headertjoll ¥3tE o] gjom, o] 7kS 12SMODE # A
2E o] AdAgsle]of gty

164 CONFIDENTIAL Advanced Digital Chips, Inc



Ver 2.16

CANTUS

16.6 12S Control Registers

I12S Control Register (12SCTRL )
Address : 0x8002_2800

Bit R/W Description Default Value
31:8 R Reserved -

8 R/W | ADC input selection bit for recording 0
0 : 12S Interface (External Audio Codec)
1 : Embedded Voice Codec

7 R/W | Transmit access mode 0
0 : Normal / Interrupt 1 : DMA

6 R/W | Receive access mode 0
0 : Normal / Interrupt 1 : DMA

5 R/W | Transmit data request enable bit 0
0 : Disable 1 : Enable

4 R/W | Receive data request enable bit 0
0 : Disable 1 : Enable

3 R/W | Transmit pause enable bit 0
0 : Disable 1: Enable

2 R/W | Receive pause enable bit 0
0 : Disable 1 : Enable

1 R/W | MCLK enable bit 0
0 : Disable 1 Enable

0 R/W | 12S interface enable bit 0
0 : Disable 1 : Enable
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I12S Mode Register (I2SMODE )
Address : 0x8002_2804

Bit R/W Description Default Value
31:30 R/W | Data swap mode 00

29 R Reserved -
28 1 16 R/W | Block align of WAVE file format header 0

15 R/W | Active level of LRCK 0

0 : High for left channel ( Low for right channel )
1 : Low for left channel ( High for right channel )

14 R/W | FIFO shared mode 0
0 : Separated mode 1 : Shared mode
13 R/W | Transmit volume control enable bit 0
0 : Disable 1 : Enable
12 R/W | Receive volume control enable bit 0
0 : Disable 1 : Enable
11:8 R/W | Quantization mode 0000

0000 : PCM 8-bit unsigned stereo
0001 : PCM 8-bit unsigned mono
0010 : PCM 8-bit signed stereo
0011 : PCM 8-bit signed mono
0100 : PCM 16-bit unsigned stereo
0101 : PCM 16-bit unsigned mono
0110 : PCM 16-bit signed stereo
0111 : PCM 16-bit signed mono
1000 : IMA-ADPCM 4-bit stereo
1001 : IMA-ADPCM 4-=bit mono
101x: Reserved

11xx : Reserved

7:6 R/W | Transfer mode 0
00 :'No Transfer 01 : Receive
10 . Transmit 11 : Receive & Transmit
5 R/W | Device mode 0
0 Master mode 1 : Slave mode
4 R/W | Serial interface format 0

0 : 12S-bus format
1 : MSB(Left)-justified format

3:2 R/W | MCLK frequency 00
00 : 256f1s 01 : 384fs
10 : 512fs 11 : Revered

1:0 R/W | SCLK frequency 00
00 : 16fs 01 : 32fs
10 : 48fs 11 : 64fs
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I12S Pre-scaler Register (12SPRE )
Address : 0x8002_2808

Bit R/W Description Default Value
31:14 R Reserved -
4 R/W | MCLK selection bit 0
0 : PCLK 1 : IMCLK
3:0 R/W | Pre-scaler 0
Data value : 0 ~ 15 ( Division factor is N+ 1)

I12S Status Register ( 12SSTAT )
Address : 0x8002_280C

Bit R/W Description Default Value
31:21 R Reserved -
20 R LRCK channel index 0
When Active level of LRCK bit is <0,
0 : Right 1 : Left
19 R Transmit FIFO half level status 0
When Tx FIFO is enable,
0 : More than half 1 : Less than half
18 R Receive FIFO half level status 0
When Rx FIFO is enable,
0 : Less than half 1 : More than half
17 R Transmit FIFO ready flag 0
When Transmit FIFO is enable,
0 : Not ready (empty) 1 : Ready (not empty)
16 R Receive FIFO ready flag 0
When receive FIFO is enable,
0 : Not ready (full) 1 : Ready (not full)
15:8 R Transmit FIFO data count 0x00
When FIFO is shared : 0 ~ 32 (Words)
When FIFO is not shared : 0 ~ 16 (Words)
7:0 R Receive FIFO data count 0x00
When FIFO is shared : 0 ~ 32 (Words)
When FIFO is not shared : 0 ~ 16 (Words)
wx+ Half level at separated mode : 8 Words (32Bytes)
##% Half level at shared mode : 16 Words (64Bytes)
#xx FIFO data count : 1 Word (4Bytes)
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I12S Data Register ( I2SDATA)
Address : 0x8002_2810

Bit R/W Description Default Value
31:0 R/W 12S data 0x00000000
I12S Volume Register (12SVOL )
Address : 0x8002_2814
Bit R/W Description Default Value
31:29 R Reserved -
28 1 24 R/W | Transmit right volume control bit 0x00
Decrement -6dB per step
0(Max.) ~ 16(Min.)
23: 21 R Reserved -
20:16 R/W | Transmit left volume control bit 0x00
Decrement —6dB per step
O0(Max.) ~ 16(Min.)
15:13 R Reserved -
12:8 R/W | Receive right volume control bit 0x00
Decrement —6dB per step
0(Max.) ~ 16(Min.)
7:5 R Reserved -
4:0 R/W | Receive left volume control bit 0x00

Decrement —6dB per step
0(Max.) ~ 16(Min.)

sk [2SMODE  #) 2] 2B ol A Transmit/Receive volume control enable bit 7} A& E o] glo]o}

whe ),
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17 USB DEVICE

CANTUS ©] &% USB Devicex 1.1 Full-speed(12Mbps)E A3+, 571¢] endpoint
o2 FAE

g o g2 USB Z2EZS X35, &4 <l data retry, data toggle Z18]3l power
management 7]% (suspend®} resume)S A 3k},

Key Features
- USB 1.1 Full Speed (12Mbps)
-5 719 Endpoint A4
- st=gojdo® USB ZR2EF A9
- Suspend®} Resume signaling A

Table 17-1. Endpoint List

Endpoint Max Size (bytes) Direction Transaction Type
0 16 IN/OUT Control
1 64 ouT Bulk
2 64 IN Bulk
3 16 ouT Interrupt
4 16 IN Interrupt
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17.1 USB Registers Summary
Table 17-2. USB Core Register List

Register Address R/W Description D
Value

USBFA 0x80022C00 R/W | Function address register 0x00
USBPM 0x80022C04 R/W | Power management register 0x00
USBEPI 0x80022C08 R/W | Endpoint interrupt register 0x00
USBINT 0x80022C10 R/W | USB interrupt register 0x00
USBEPIEN 0x80022C14 R/W | Endpoint interrupt enable register Ox1F
USBINTEN 0x80022C18 R/W | USB interrupt enable register 0x04
USBLBFN 0x80022C1C R Frame numberl register 0x00
USBHBEN 0x80022C20 R Frame number? register 0x00
USBIND 0x80022C24 R/W | Index register 0x00
USBMP 0x80022C28 R/W | MAXP register 0x00
USBEPOC 0x80022C2C | R/W | EPO control register 0x00
USBIC1 0x80022C2C | R/W | EP2, 4 IN Control registerl 0x00
USBIC2 0x80022C30 | R/W | EP2, 4 IN Control register2 0x00
USBOC1 0x80022C38 R/W | EP1, 3 OUT Control register 1 0x00
USBOC2 0x80022C3C R/W | EP1, 3 OUT Control register 2 0x00
USBLBOWC 0x80022C40 R Low Byte OEP Write count register 0x00
USBHBOWC | 0x80022C44 R High Byte OEP write count register 0x00
USBEPO 0x80022C48 R/W | EPO FIFO data register 0x00
USBEP1 0x80022C4C | ‘'R/W | EP1 FIFO data register 0x00
USBEP2 0x80022C50 | R/W | EP2 FIFO data register 0x00
USBEP3 0x80022C54 R/W | EP3 FIFO data register 0x00
USBEP4 0x80022C58 R/W | EP4 FIFO data register 0x00

USB Function Address Register

o lol

3

USB Power Management Register

Suspend, Resume 18] 3l reset AlZo] 23] AR&F U},
Suspend®} Reset AEjE= USB_INTERRUPT Registerol] # &%l t}.

USB Interrupt Registers

USB Host9]

QA

9% e ¢t 2 Endpoint®] FAHE <&+t

2Eo| o8] &d ¥ USB tjulo]~ F47F A&, CPU= SET_ADDRESS Descript
ol 2GS o] A =Hoel| At} o] 3 v EAA AMSH T
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USB Interrupt Enable Registers

7z} Endpoint9 <IEHEZE Enable 3t} tFE <9

Suspend ¢ ¥ E+= Disable ©]t}.

Frame Number Registers

Frame Packet®] &olA] frame HIE A &3},

Index Register

ldl~ YAI~HE 429 endpointdl] AFstE HE

MAXP Register

8Bytes W4~ @912 AFEE FIFO A7]|& =43
+ HU FIFO AlolzH} AAI= A & 4 gl

EPO Control Register

Endpoint 09] Al el & vepdT)

IN Control Registers

IN Endpoint®] Ao ¢} AefS vepit),

Out Control Registers

Out Endpointe} #l| o] ¢} e & el

Out Write Count Registers

b

)
(m
rir
PN

71%kel Enable’d o],

dA2EE NS 9 AHgIT

t}. 121} 7} Endpoint oA % st

F M AR o]F o)A write count #S 7FAtF. OUT endpointol] 4] OPOPR H|EZ}
set ¥, o] HX|2E= CPUA 9&ll 74 %t packet®] 5 7Fx]aL St}

Endpoint FIFO Access Registers

EPO FIFO Data Register, EP1 FIFO Data Register, EP2 FIFO Data Register, EP3 FIFO

Data Register, ZL2]1 EP4 FIFO Data Register ©]t}.
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17.2 USB Control Registers

USB Function Address Register (USBFA)
Address : 0x8002_2C00

. R/W o Default
Bit CPU USB Description Value
31:8 Reserved
7 R/W R/ ADDUP : ADDR_UPDATE bit. 0

Clear | Function 247} ddo]E =W CPU 7} o] HEE
12 AA3}. Endpoint 0 CSRe DATA_END HIE
E cleard] 98] & § Jd& Ao AE9l status ¢
A ©o]%o] FUNCTION_ADDR %2 Al-&% ),

6:0 R/W R FUNADD : FUNCTION_ADDR bit. 0
CPU7} F4& oJ7]9] write @t}

USB Power Management Register (USBPM)
Address : 0x8002_2C04

. R/W L Default
Bit CPU USB Description Value
31:4 Reserved
3 R Set | UBRST : USB_RESET bit. 0

STAEZHE Reset A& wow USB7} o] HE
S AAg.
Reset Al&7F W AAoA FA == g o] HEE
set A HE FA 3}
2 R/W R UBRSUM : USB. RESUME bit. 0
Resume A& 5 %713} 3}7] 38 CPUZF 10ms ( #
g 15ms)& et ©o] H|[EE A%t} Suspend EE=9
Aol HIEZE AA o 9l &<t USB 7F Resume
A5 E Al sk
1 R R/W | UBSPDMOD : SUSPEND_MODE bit. 0
Suspend 2 E=Z Eo7}A ™ USB 7} o] HIEE A
A=
o2 Ao &) clear 7} ®t}.

-Resume AlZE  £#147] s CPUZ}F
MUC_RESUME &

clear 3= A%

-USB_RESUME <SIHHE ¥ wf CPUZF AEH
E #x2H 3

S A HE A9
0 R/W R UBENSPD : ENABLE_SUSPEND bit 0
0: Disable Suspend mode (Default)
1: Enable Suspend mode
o] HME7} zero ©|¥, fjHlo]~E= suspend EE= A
e 5o 7HA et
wxxx USB PHYZE Suspend EE= AEH|Z Eo]717] YalAE USBPMA A ~E 9] UBENSPD bit
E Hl=A] Enablesio} 3t} (USB PHY7}F Suspend 2= AFejo]H Power AR E =0lt})
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USB Endpoint Interrupt Register (USBEPI)
Address : 0x8002_2C08

. R/W — Default
Bit CPU USB Description value
31:5 Reserved
4 R/ Set | EP4INT : EP4 Interrupt bit. (Interrupt in mode) 0
Clear o] H]|E+= endpoint4 STEHE sfF ).

(USBICIR, USBIC2R 9] bit z+31)

- ICIPR(n Control 1 In Packet Ready bit) H|E7}
clear 2 o

- FIFO7} flush A&

- ICSTSTAL(In Control 1 Sent Stall bit) H|E7} set
=S 5ol

3 R/ Set | EP3INT : EP3 Interrupt bit. (Interrupt out mode) 0
Clear o] H|E+ endpoint3 SIEHHE I FHTE
(USBOCI1R, USBOC2R 9] bit #a1)

- OCOPR(Out Control 1 Out Packet Ready bit) H|E &

set &
- OCSTSTAL(Out Control 1 Sent Stall bit ) H|EZ
set g of
2 R/ Set EP2INT : EP2 Interrupt bit. (Bulk in mode) 0
Clear o] H|E+ endpoint2 SIEHHE AL}

(USBIC1R, USBIC2R €] bit #a1)

- ICIPR(n Control 1 In Packet Ready bit) H|E7}
clear 2 uj

- FIFO7} flush ¥ 1< w

- ICSTSTAL(In Control 1 Sent Stall bit) H|E7} set
HAE 5ol

1 R/ Set | EP1INT : EP1 Interrupt bit. (Bulk out mode) 0
Clear o] H]E+= endpointl SQIEHE s|FF ).
(USBOCI1R, USBOC2R 9] bit #a1)

- OCOPR(Out Control 1 Out Packet Ready bit) H|EZ

set & o
- OCSTSTAL(Out Control 1 Sent Stall bit ) HEZ
set & uj
0 R/ Set | EPOINT : EPO Interrupt bit. (Control mode) 0
Clear o] H|E+= endpointO SIEHE s|H T}

(USBEPOCR 9] bit #i1)

- EPOOPR bit is set.

- EPOIPR bit is cleared

- EPOSTSTAL bit is set

- EPOSTED bit is set

- EPODED bit is cleared(Indicates End of
control transfer)
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USB Interrupt Register (USBINT)
Address : 0x8002_2C10

. R/W . Default
Bit CPU USB Description Value
31:3 Reserved
2 R/ Set | RSTINT : USB Reset Interrupt bit. 0
Clear ResetXl &7} 1 & ¥ USB7} o] H]EE set dht}
1 R/ Set RSUMINT : Resume Interrupt bit. 0
Clear Suspend = ArEfoll A Resumetl 3 &5 wrow™ USB7}

< -
o] H|EE set3lt}. USB Reseto] ¢]3%+ Resume ©],
Resume QIElHEo]| 28] CPUo| WA Sl HEY} 4
dck. A Clocke] thr] E2ZFstar SE0 AHEfZF 3ms
5ot x| &¥ W USB Reset Q1E]H E7} whAd g},

0 R/ Set | SPDINT : Suspend Interrupt bit 0
Clear Suspend 21 &E F2l8tH USBE ©] HJEES set gt
W 2o Al 3ms & QF of - s 2bo] o] Fo xR ko
W o] HEE set ®vh. 1EjA CPUZF A WA
suspend QIE]HE o]F o] Clocks B34 o™, USB
W 2o Al ofed s2bo] o] FA % w] 3ms
ulth QI HETL Al SA Sk,

UZER o] AEHEL disable ot}

Endpoint Interrupt Enable Register (USBEPIEN)
Address : 0x8002_2C14

Bit R/W Description Default Value
31:5 R Reserved
4 R/W | EP4INTEN : Endpoint 4 Interrupt enable bit 1
3 R/W | EP3INTEN : Endpoint 3 Interrupt enable bit 1
2 R/W | EP2INTEN : Endpoint 2 Interrupt enable bit 1
1 R/W. | EP1INTEN : Endpoint 1 Interrupt enable bit 1
0 R/W | EPOINTEN : Endpoint O Interrupt enable bit 1
USB Interrupt Enable Register (USBINTEN)
Address : 0x8002_2C18
Bit R/W Description Default Value
31:3 R Reserved
2 R/W | RSTINTEN : USB RESET Interrupt enable bit 1
1 R Reserved
0 R/W | SPDINTEN : SUSPEND Interrupt enable bit 0
USB Low Byte Frame Number Register (USBLBFN)
Address : 0x8002_2C1C
Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W | Frame Number 1 register 0x00
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USB High Byte Frame Number Register (USBHBFN)
Address : 0x8002_2C20

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W | Frame Number 2 register 0x00

USB Index Register (USBIND)
Address : 0x8002_2C24

000 : Endpoint O 001 : Endpoint 1
010 : Endpoint 2 011 : Endpoint 3
100 : Endpoint 4 101 : Reserved
110 : Reserved 111 : Reserved

Bit R/W Description Default Value
31:3 R Reserved
2:0 R/W | Index register 000

USB MAXP Register (USBMP)
Address : 0x8002_2C28h

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W | Max FIFO Size 0x00
0x01 : MAXP=8
0x02 : MAXP=16
0x04 : MAXP=32
0x08 @ MAXP=64
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USB EPO Control Register (USBEPOC)
Address : 0x8002_2C2C

. R/W . Default
Bit CPU USB Description Value
31:8 R Reserved
7 Clear EPOSUEC : EPO Set Up End Clear bit. 0
CPU”} EPOSTED HIEZE clear &}7] $38] 15 write
st}
6 Clear EPOOPRC : EPO Out Packet Ready Clear bit. 0
CPUX EPOOPR H|EZE cleardl”] 3l o] HIEJ 1=
write 3HC}
5 Set Clear | EPOSDSTAL : EPO Send Stall bit. 0

CPUE ZI3H tokeno|g}il 141%™, EPOOPR HIEE
clear?} sAJo] ©] H|EE set 3t} USBi= STALL
handshakeE A HEZE HdFo TAAIZILE CPUE
STALL 43S Eu4l7] 9lal 05 write gt

4 R Set | EPOSTED : EPO Setup End bit. ©] HEX: ¢17] A& 0
o] t}.

EPODED H|E7} set¥]7] o] HEE AFo] EWS
W] USB 7} o] HIEE setslth. USB7} ©] H|EZE set
g uf CPUC QAEHEZ} At o]t AFsto] &
A3 wl USBE FIFOS flushdlal CPU2] FIFO 7
£S5 Fast §vh cPug FIFO Ho] Fa3t 2 o
o] H|E+ clear ¥t}

3 Set/R | Clear | EPODED : EPO Data End bit. 0
CPUE B3} 22 A3t A o] H]E setdlt}:

- kA dlolE #ZE 7} ¥ EPOOPR HEE
clear & ]

- Zero length data -3+l 4] EPOOPR H|EE clear 3}l
EPOIPR H|EE set & uf

- CPUZ} FIFOOl dgt =%l dlo]HE loadd Fol
EPOIPR HIEE setd¥} sAldl o] H]E(EPODED) &

set gc},
2 Clear Set EPOSTSTAL : Sent Stall bit. 0
/R XTREFE QFE ZEE transaction®] HuH USB7}
o] HIE set gttt o] HIEZ} set HW JAHHET}
Ay gy,
1 Set/R | Clear | EPOIPR : EPO In Packet Ready bit. 0

CPUL= endpoint 0 FIFOOl ®lo]E] 71 & write g+ $-o
o] HIES set gttt HoJE] jzlo] HFHow T
Eof Adsw USB7} o] HIES clear AlZIT}h USB7}
o] HIEEZ clearr]7]™ QI EYEZ} dASCE 1A
CPUE Al&elA ths dlolEHE load & & A ©
t}. Zero length data phaseo] A1 &= CPUE Ao o] H|E
(EPOIPR)®} EPODED H|EZE set 3+l

0 R Set EPOOPR : EPO Out Packet Ready bit. 0
o] HIEE ¢]7] H&olth F&sdt tokeno] FIFOO]
oA USB7} o] HEZ set 3t} USB7} set 3Fd

2 ¥
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Ej5lE7} wAsitl, CPUE EPOOPRC HIEd] 1E
write o Z# o] H|EE clear A 71T},

USB IN Control 1 Register (USBIC1)
Address : 0x8002_2C2C

. R/W — Default
Bit CPU USB Description value
31:7 R Reserved
6 Set | R/Clea | ICCDT : In Control 1 Clear Data Toggle bit. 0
r CPU”} o] H]EC] 1& write3}'™d data toggle H]E7}
clear ¥t} o] HIE& 227] H-go|t},
5 R/ Set | ICSTSTAL : In Control 1 Sent Stall bit. 0
Clear CPU”} ICSDSTAL H|EE set 7] uwl&ol, IN token
o STALL handshakeE A €T} o] wf USB 7} ©]
HEZ set 3t}
USB 7} STALL handshakeE A A]7]"H ICIPR H|E
= clear¥th. CPU 7} 0& writeg 224 o] HIEE
clear A1t}
4 R/W R ICSDSTAL : In Control 1 Send Stall bit. 0
CPU”} USBoll STALL handshakeZ A A|717] 9]l
o] H|Eod| 1Z writedtt}k STALL 32 E4U7] 948
CPU7} o] H|EE clear 3t
3 R/Set | Clear |ICFFLU : In Control 1 FIFO Flush bit. 0
IN FIFOE flushd}alz} s}9 CPUZF ©] H|EE set 3F
=3
FIFO7} flush7} S% USB o 2J&] o] H|E+= clear
. olwl Aol St CPUC JAHHEZ Zd
t}. Tokeo] F 3 Folzbw, USBE FIFO7} flush 7]
Aol AfFo] gtx 2 w7px] 7ighAn, qhekd] & )
o wZlo] FIFO! load= o] Ao™, 7H 7F91¢] sz
(B2 ®ugdx s= )5 flusho] Hx 1 3
of @& ¢l ICIPR H]EZ} clear ¥ T}
2 Reserved 0
1 R Set ICENE : In Control 1 FIFO Not Empty bit. 0
FIFOS] #olw= & 7le] dolg sH7le] Qe el
Rlh=3
0:FIFO°l =jZle] §ltt
1:FIFOl si7le] gl
0 Set / | Clear |ICIPR : In Control 1 In Packet Ready bit. 0
R FIFOo dlo]El 3j71 & 23 W 5 CPUZ} o] HEZ
set 3y, TAEZ dolg dF Afo] AIHow
1 USBE ©] H|EZE clear 3+t
o] H|JEE USB 7} clear 3tH QAHHEY} WA},
CPUTE T #iZlS 2= & 4 A #th o] HE
7} set F]o] Q& Sotelli= CPU FIFOo| 2715 &
T itk
CPU°| <&l ICSDSTAL H|E7} set =W, o] HELE
set & 4 §lch
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USB IN Control 2 Register (USBIC2)
Address : 0x8002_2C30

. R/W L. Default
Bit CPU USB Description Value
31:8 R Reserved
7 R/W R ICASET : In Control 2 Auto Set bit. 0

o] H|E7} set o] oW, CPUZ} MAXPHFZC] ©)o]
EE 27 g 252 o2 ICIPR H E7} set FT}.
MAXPHolE] Ht} AL HolEHZ & 9+ CPUZt
ICIPR H|EZ set &|F oF &t}

6 Reserved
5 R/W R ICMODIN : In Control 2 Mode In bit. 1
Endpoint®] Waks 22w ES & AH dFTh
1=endpoint®] WaFs INO2 HFHr
0 =endpoint®] WS oUTO = A}
4:0 Reserved
USB Out Control Register 1 (USBOC1)
Address : 0x8002_2C38
. R/W o Default
Bit CPU USB Description Value
31:8 R Reserved
7 R/W R OCCDT : Out Control 1 Clear Data Toggle bit. 0
CPUZ} o] HIE] 1E writes}H, data toggle sequence H]
E7} DATAOE reset Ft}.
6 Clear/ Set OCSTSTAL @ Out Control 1 Sent Stall bit. 0
R OUT token®] STALL handshake®Z T &2 w USB7} ©]

H] E set 3Ch OUT Tokenoll A1 MAXP Hlo]E Xt} O
Zo fo]lHE Bl ¢ USBZ} hostell stall handshake
= kA A7t

CPU”} 0Z writed}H clear ¥t}

5 W/R R OCSDSTAL : Out Control 1 Send Stall bit. 0
USBoll STALL handshakeE 2AA17]7] ¢l8] CPUZ}
o] H|Ed| 1= write 3}, STALL 43S EU7] 9
&) CPUZ} o] H]Eo| 0S write 3T},

4 R/W Clear | OCFFLU : Out Control 1 FIFO Flush bit. 0
CPU”} FIFOZ flushdl”] $l3l 1& write d}32 flush&
W27 98] 02 write 3. OCOPR H]E7} setH o]
AE FURE o] HIEZ} set F 5 itk CPU 7} 7HA
b dojE 712 flush7t 2 Flejct

3 R R/W | OCERR : Out Control 1 Data Error bit 0

AEe dolgel olel(bit stuffing %% CRC)7F
AeS HERATE OCOPR HIEZ} cleard W 2522
=2 clear Ht}.

2 R R Reserved

1 R R/W | OCFFUL : Out Control 1 FIFO Full bit. 0
o oo ARG F4F S Aee vehid
0 : FIFO is not full.

1: FIFO is full.
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0 R/ Set | OCOPR : Out Control 1 Out Packet Ready bit. 0
Clear FIFOO| ®lo]g #Zlo] load”} =™ USB 7} o] H|EE

set 3ttt CPUZF #% AAE ¢l v o] HEE
CPU°)| 23] clear % ojoF tt}. CPUZF 02 write &2
24 clear # T}
USB OUT Control Register 2 (USBOC2)
Address : 0x8002_2C3C
. R/W — Default
Bit CPU USB Description Value
31:8 R Reserved
7 R/W R OCACLR : Out Control 2 Auto Clear bit. 0
o] H]E7} sete]™, CPUZ}F OUT FIFOO A HlolHE ¢}
S vt} AFH o2 USB coreoll 2€]3] OCOPR H]
E7} clear ¥t}
6:0 Reserved 0

USB Low Byte Out Write Count Register (USBLBOWC)
Address : 0x8002_2C40

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W | Low Byte OEP write count register 0x00

USB High Byte Out Write Count Register (USBHBOWC)
Address : 0x8002_2C44

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W | High Byte OEP write count register 0x00
EPO FIFO Data Register (USBEPO)
Address : 0x8002_2C48
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | EPO FIFO Data Register 0x00
EP1 FIFO Data Register (USBEP1)
Address : 0x8002_2C4C
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | EP1 FIFO Data Register 0x00
EP2 FIFO Data Register (USBEP2)
Address : 0x8002_2C50
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | EP2 FIFO Data Register 0x00
Advanced Digital Chips, Inc. CONFIDENTIAL 179




CANTUS

Ver 2.16

EP3 FIFO Data Register (USBEP3)

Address : 0x8002_2C54

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | EP3 FIFO Data Register 0x00

EP4 FIFO Data Register (USBEP4)

Address : 0x8002_2C58

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | EP4 FIFO Data Register 0x00
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18 KEYSCAN

CANTUS &% Key Scan Controllers Ht 4x49 Key MatrixE Aol 4 9t} Scan
5

A

#719 4R A

Key Features

- Scan Mode. (Key press, Key press / release) support
- Scan Period support
- Binary format and hexadecimal format support

APB BUS

Control
Signals

I/0 Port
Control
Signals

A 4

L
>

Interrupt
Request

Key PAD
Main Controller

»i
<

Scanned
Key Values

Output Port
Controller

- X

Input Port

Key Values
Controller

\——

<

X

\——

Figure 18-1 Key Scan Block Diagram

ROW
Output Ports

Column
Input Ports
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18.1 Key Scan Matrix Circuit

SW7}

Scan Input Port

EelAw Y wEs} R

COLD# COL1# COL2# COL3#
1 I t il Scan Output Port
—» ROWO#
—o —o —o o o
SWo00 SWo1 SW02 SW03
T — ROW1#
_I_OJ _LQJ _LOJ L
—o —o —o o o
SW10 SW11 SwW12 SW13 | ROW2#
_I_DJ _I_OJ _I_OJ _|_GJ
—o —o —o —o
SWz20 Sw21 Sw22 Sw23
»— ROW3H#
_I_DJ _LOJ _I_O_I _|_OJ
Lo —o —o —o
SW30 SW31 SWa3az SW33

Figure 18-2 4 x 4 Key Matrix

dAHEA JAHPEE BAS} Key Scan 3|25 4

E
H—
sk f-9& "L Scan output port(ROWxI)oll' A% tlo] 2 =olt}. wheF to] o =7} ¢lo

o

H e oj‘(column)/] SwitchE F 7l ol 9L v Key#te <124sHA] E35HA H ot

18.2 Key Scan mode and Interrupt

Key Press Mode®¢! 4% 2=

WA H A KSD13F KSD2 21 #] &~

Bl Zko] WHAHT}

Key Press / Release Mode®l A =9AE & w9} 9 u 2F AHF

=g WAEwA

KSD13} KSD2 @l A 2E Fhe] WA=}

) &
Switch v SWOIFE v SW02EE
Interrupt —‘ —‘
Key Press

Mod

oee Key Pad Data i (xDO0002 (k000004
Regizter]

Key Press Interrupt —‘ —‘ —‘ —‘
/
Release Mode | 18Y Pad Data 0x000000 0000002 0x000000 0x000004 0x000000
Register]
Figure 18-3 Key Scan Time Diagram
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18.3 Key Scan Control Registers

Key Scan Control Register (KSCTRL)
Address : 0x8002_3000

Bit R/W Description Default Value
31:3 R Reserved -
2 R/W | Key Scan Mode Select bits
0 : Key press mode
1 : Key press / release mode
1 R Reserved -
0 R/W | Key Scan Enable bit
0: Scan Disable 1: Scan Enable

Key Scan Counter Register (KSCNT)
Address : 0x8002_3004

Bit R/W

Description

Default Value

31:16 R Reserved

15:0 R/W | Scan clock divide ratio setting bits.

OxFFFF

Scanning Frequency= Focik

Key Scan Data 1 Register (KSD1)
Address: 0x8002_3008

11 x (KSCNT+1)

Bit R/W Description Default Value
31:16 R Reserved -
15 R SW33 0
14 R SW32 0
13 R SW31 0
12 R SW30 0
11 R SW23 0
10 R SW22 0
9 R SW21 0
8 R SW20 0
7 R SW13 0
6 R SW12 0
5 R SW11 0
4 R SW10 0
3 R SWO03 0
2 R SWO02 0
1 R SWO1 0
0 R SWO00 0
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Key Scan Data 2 Register (KSD2)

Address: 8002 300Ch

Bit R/W Description Default Value

31:5 R Reserved -

4: 0 R Scanned Switch value ( Represented as 0x00
hexadecimal Value )

##* Key Scan Data 1 Register®] #< A5 42 @3t} (SW03+ 0x04=2 %EH)
wrx (F22]) 27 o] 49l Key7F &A™ o] Register?] #< “0”2.% Setting H U},
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19 REAL TIMER CLOCK

CANTUSE Addo] g%l RTCE 712t} 32.768kHz9] ClockS AMg3sle] =#sim I, 4,
A, AIZH &, 29 dAAHE A dA Ay AFE elojE 4 k. RTC 9] <IH
HEZ 0.25%, 0.5%, 2%, 4%, 8%, 163, 28 48 8% 16%, 2A17F 4X7H 24, 49 @9 =

S 2~
a2dd 4 3l

Key Features

- A9l =54
- &dA g
- F71AQ JIHHE 24 1 0.25% ~ 49
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19.1 RTC Control Registers

Real Time Counter Control Register (RTCCTRL)
Address : 0x8002_3800

Bit R/W Description Default Value
31:6 R Reserved -
5 R RTC Control Register Update 0

0 : Update 1 : Not Yet Update
Update bit7} @&Aslofor RTC AAo] #Adw Aol

o},
4 R/W | Test Mode 0
0 : Normal Mode 1 : RTC Test Mode(Fast)
3:0 R/W | RTC Interrupt Select 0000

0000 : No Interrupt
0001 : Alarm Interrupt
0010 : 0.25 Sec
0011 : 0.5 Sec
0100 : 2 Sec

0101 : 4 Sec

0110 : 8 Sec

0111 : 16 Sec
1000 : 2 Min

1001 : 4 Min

1010 : 8 Min

1011 - 16 Min
1100 : 2 Hour

1101 : 4 Hour
1110 : 2 Day

1111 : 4 Day

#x% RTC Interrupt Select Register & A 3dlx Interrupt & 2AA|7]7] ¢34 = Power
Management Control Register =°|4 Wake Up Control Register®] RTC Interrupt Enable
bit & &3} A Ak ot

Real Time Counter Sec Register (RTCSEC)
Address : 0x8002_3804

Bit R/W Description Default Value
31:7 R Reserved -
6 R RTC Time Counter Register Update 0

O : Update 1 : Not Yet Update
Update bit7} 2Aslo]oF RTC AAo] AEd Aol
o},
5:0 R/W | Sec (0~59) 0x00
wxx RTCSEC Register & Write 3]¢F Time Counter Register 7} Update %t}
xxx RTCSEC Register & Timer Counter Register = 7} nfx|2ho)] t}Fo]o} slu},
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Real Time Counter Min Register (RTCMIN)

Address : 0x8002_3808

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R/W | Min (0~59) 0x00

Real Time Counter Hour Register (RTCHOUR)

Address : 0x8002_380C

Bit R/W Description Default Value
31:5 R Reserved -
4:0 R/W | Hour (0~23) 0x00
Real Time Counter Day Register (RTCDAY)
Address : 0x8002_3810
Bit R/W Description Default Value
31:5 R Reserved -
4:0 R/W | Day (1~31) 0x01

Real Time Counter Week Register (RTCWEEK)

Address : 0x8002_3814

Bit R/W Description Default Value
31:3 R Reserved -
2:0 R/W | Week (0~6) Ox4

Real Time Counter Month Register (RTCMONTH)

Address : 0x8002_3818

Bit R/W Description Default Value
31:4 R Reserved -
3:0 R/W | Month (1~12) Ox1

Real Time Counter Year Register (RTCYEAR)

Address : 0x8002_381C

Bit R/W Description Default Value
31:7 R Reserved -
6:0 R/W | Year (0~99) 0x04
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Real Time Alarm Register (RTCALM)

Address : 0x8002

3820

Bit R/W Description Default Value
31:24 R Reserved -
23121 R Reserved -

20 : 16 W Hour(0~23) 0x00
15: 14 R Reserved -
13:8 W Min(0~59) 0x00
7:6 R Reserved -
5:0 W Sec(0~59) 0x00
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20 14-BIT VOICE CODEC

CANTUS®+= 14-bit Sigma-Delta Voice Codec ©] W# F o] r}. Sigma-Delta A/DE=
Pre—-Amplifier, Sigma-Delta Modulator®} Decimation Filter® T4 % o] ¢lt}. Sigma-Delta
D/A+ Interpolation Filter, Sigma-Delta Modulator®} Analog Post-Filter® F+A %o it}

Key Features

- 14-bit Sigma-Delta A/D with 75dB SNR

- 14-bit Sigma-Delta D/A with 80dB SNR

- Digital Input/Output 2’s Complement Format
- Sampling Frequency Max. 11.025KHz

- Record Gain supported using Pre—Amplifier with External Resisters
- A/D, D/A Converter Individual Power On/Off
- D/A Converter Analog Output Mute Function

Block Diagram

0.1uF
Analog
Input 0 p > Sigma-Delta N Decimation
Modulator Filter
Anal o1 Si Delt Interpolati
nalog | o e igma-Delta nterpolation
Output >\ Lo @ Post-Filter <= “yioduiator [ Filter
‘ ‘ 50K /\2ODF
\/Ra<7 Reference Contrc_)l\er
Logic <
10uF —< ~——=0.1uF Y

Figure 20-1 Voice Codec Block Diagram

A

Bus Interface ‘

A

14-bit data

The record gain is set by R1 and R2 ratio. The gain of recording (ADC) is following simple equation.
Gain = R2/R1
(R1 = 50kOhm, R2=50kOhm for 0dB, R2=500kOhm for 20dB Gain)
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ADC/DAC Signal Level

Analog Virtual Ground(1.65V) 7]+ 2.2 +1/-1V9 Voltage RangeS 7}FA| ™, Digital code
= 14-bit 2’s complement©] t}.

\
Vmax 2.65 [~ Ox1FFF
165 0x0000 14-Dit
’ Ox3FFF  2's complement
Vmin 0.65 : 0x2000

Figure 20-2 ADC/DAC Signal Level
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20.1 Voice Codec Control Registers

Voice Codec Control Registers ( VOICECTRL )
Address : 0x8002_2400

Bit R/W Description Default Value
31:3 R Reserved -
2 R/W | Data Select 0
0 : CPU Data 1 : 12S Data
1 R/W | Interrupt Enable 0
O : Disable 1 : Enable
0 R/W | Voice Codec Enable 0
O : Disable 1 : Enable

Voice Codec Power Registers ( VOICEPW )
Address : 0x8002_2404

Bit R/W Description Default Value
31:8 R Reserved -
7:5 R/W | ADC Input Select bits 000

000 : VGA 001 : AIN1
010 : AIN2 011 : AIN3
1xx : Reserved

4 R/W | DAC Mute Control bit 0
0 : Mute On 1 : Mute Off

3 R/W | Reference Power Control bit 0
0 : Power Off 1 : Power On

2 R/W | DAC Power Control bit 0
0 : Power Off 1 : Power On

1 R/W | ADC Power Control bit 0
0 : Power Off 1 : Power On

0 R/W | Voice Codec Reset 0
0 : Reset 1 : Release

% Power—-On Sequence
- Reference Power On - Time interval > ADC Power On - DAC Power On
(Reference Power On ©] %] 4 AZHTime interval)®] <+ 3} A|7te] A Q3}t)
% Power—Off Sequence
- ADC Power Off > DAC Power Off > Reference Power Off
xxx DAC Mute Function
- If the MUTE Control bit is ‘On’, DAC output is muted and go analog ground level. To
decrease the click and pop noise, forcing the zero data input during over 10Fs cycle
before MUTE on.
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Voice Codec DAC Data Registers ( VOICEDAC)
Address : 0x8002_2408

Bit R/W Description Default Value
31:14 R Reserved -
13:0 W DAC 14-bit Data (2’s Complement Format) -

Voice Codec ADC Data Registers ( VOICEADC)
Address : 0x8002_240C

Bit R/W Description Default Value
31:14 R Reserved -
13:0 R ADC 14-bit Data (2’s Complement Format) 0x0000
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21 ISP (IN SYSTEM PROGRAMMER)
ISP “SPI Mode 00” ¥} “SPI Mode 117 o] &3S 7Fth. ISP_CLK F7]+= XIN9| 8H]
ol F7|& 7} oF st} (Tess/Tesh/Tsck Period > 8 x XIN Period )

| | |
:«Tcs «TCSH—hj
| !
|
|
|

|
4’: %TSCW

ISP_CLK
(Mode 0) | o
(Mode 3)

ISP_OUT

Figure 21-1 SPI Modes Supported
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21.1 ISP Command Set

ISP9] CommandE &3 WH<9 NOR Flash Memory®l

Memory©l Erase

2ol

7Fs3kth. NOR Flash

¥+ ProgrammingS & W& ISP9 Read/Write CommandE &3 NOR

Flash Memory?] CommandE <33}, Auto Address Increment Programming Commandi=
NOR Flash Memory®l Programming® £%=Z% Fo]7] 93l H/We = NOR Flash Memory
o] FAE AFoR FUIAZITH

Table 21-1 ISP Command Set

Bus cycle 1cycle 2 cycle 3 cycle 4 cycle 5cycle 6 cycle
Cysle Tipe SI |SO| sl |[so| sl |so| sl SO| Sl | SO| Sl | SO
Operation
Read 83h Z A2 Z | Al Z AO Z X X X | DO
Write 84h Z A2 Z | Al AO DI Z = =
Chip ID 90h Z X ID = = = = = = = =
Status 93h 7z X | ST = = = = = = = =
Control 94h Z DI Z = = = = = = = =
Auto Address
Increment A4h Z A2 Z Al 7 AO V4 DI V4 = =
Programming

SI
SO
X
A2
Al
A0
DI
DO
ID
ST

. Serial Input,

: Serial Output

> Dummy cycles

: Cycles are not necessary
: Address[23:16]

: Address[15:8]

: Address|[7:0]

: Data input [7:0]

: Data output[7:0]

: Device Identification (0x22)
» Status
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21.2 Read Command

W4E NOR Flash MemoryE Read® 7 -$-of A-8%th Read Command ©] %] NOR Flash
Memory® AddressZ 2171622 Dummy Cycle, NOR Flash®] dlol¥ #& 4S & Ar}. @
°F ¢14% NOR Flash Memory 9 %& Read & W= A& F425 A3 vk <17shy, o
FolE dgow ¢lom #t) Read Command <38 A, NOR Flash Memory® F4+& 250
2 Z7FshA #h

T

Address[23:16]
Address[15:8]

Address[7:0]
Data Out

Figure 21-2 Read Command Flow chart
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21.3 Write Command

NOR Flash Memory?] Erase, Programming< 3}/ 4 NOR Flash IDE ¢S 9|, NOR Flash
Memory©ol A 4¢3 CommandZ WritedloF 3t} NOR Flash Command Definitions TableZ
Z138Fe] Write CommandS F3335h, 4238 Ao Control Command® Write enable bitE &

33k Ak

Sl

Sl

Sl

Sl

SO

Figure 21-3 Write Command Flow chart

21.4 Device ID Command

Device ID Command®& &3] CANTUSS] AU Ee} ISP Cable?] EHE &20& 4 3lom
“0x2277F oA H ISP Ade] Ao R o]FojH &S v s}

Figure 21-4 Device ID Command Flow chart
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21.5 Status/Control Command

ISP =2 A] ISP Alo]7]9] AEl:= Status CommandE E38) &g 4 9o Control
Command& =3 Ao 7}=3tt.

Table 21-2 ISP Status/Control Register

Bit R/W Description Default Value
31:8 R Reserved -
7 R AAI Programming ready bit 1
0 : Busy
1 : Ready
6 R Reserved -
5 R AAI Programming status bit 0

0 : Random program mode
1 : Auto address increment programming mode

4 R/W | AAI Programming enable bit 0
0 : AAI Programming disabled
1 : AAI Programming enabled

3 R/W | Write enable bit 0
0 : Write disabled
1 : Write enabled

2 R/W | System reset bit 0
0 : System reset
1 : System active

1 R/W | Processor reset bit 0
0 : Processor reset
1 : Processor active

0 R/W | ISP enable bit 0
0 : ISP disabled
1 : ISP enabled

End

Figure 21-5 Status/Control Command Flow chart
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21.6 AAI Programming Command

4% NOR Flash Memory 992 Programming® 7 9-o] AF&3lth. AAl Programming
Command+= NOR Flash Memorye©ll Programming® wj Z 83t CommandZE ISP Ao ~7]7} =}
Zo g Fsitt, ugtA, AZ FAE AL T ¢1UtEtar o] Fo= AAl Programming
Command®} Data%t ¢17}3kc}. o]w] AAI Programming status bit¥ Command F3jo] &4
w] 7} 4] Auto address increment programming mode A E}7} ¥ il Flash Memory 2 F4+& A
207 =784 @l AAI Programming CommandE F383tE E<¢to] NOR Flash Memory
¢] Programming &2 %S Status Command®] AAI Programming ready bitE £3] Z¢ls
= At} AAI Programming CommandE $338}7] ¢34 = Control CommandE E3] AAI
Programming enable bitE A3} A]#A o} 3t}

Sl

Sl

Address[23:16]
Address[15:8]
Address[7:0]

Sl

Sl

SO
N
N
Y
End
Y
Sl Adh

Figure 21-6 AAI Programming Command Flow chart

Note. AAI Programming Command”} Auto address increment programming mode A Ej& I
Aok Botoln Aze A% 40 Ade] HEHA Rith WA, MEE FRE AAI
Programming CommandE F33%}7] $1&)4= Control Command®] AAI Programming enable
bitE disableddt ¥, t}A] enabledsd}e] %713} A]AoF 3dlt}. o]w] AAI Programming status
bit”} Random program mode® A 3tE & Felst 4= gt}
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22 ELECTRICAL CHARACTERISTICS
22.1 DC Electrical Characteristics
Table 22-1 DC Electrical Characteristics
Parameter Symbol | Conditions Min Typ Max | Unit
I/0 Supply Voltage DVDD 3.0 3.3 3.6 V
Junction Temperature T -40 25 125 °C
Operation Temperature Ta -40 25 85 °C
Input Low Voltage \ -0.5 0.8 \Y
Input High Voltage Vg 2.0 5.5 \Y
Schmitt Trigger Hysteresis Vays 0.34 0.38 0.41 \Y
Input leakage current L VIN =VSSor | -10 +10 | uA
3.6V
Input Current with Pull Down L VIN=DVDD | +25 +58 |+109 | uA
Resistor
Input Current with Pull Up Resistor Iy VIN =0 -26 -46 =74 uA
Output Low Voltage Vo 0 0.4 \Y
Output High Voltage Vou 2.4 3.6 \Y
MOSC Oscillator Frequency fosc 2 15 MHz
ROSC Oscillator Frequency frrc 32.768 KHz
Operating current Normal fHCLK = 70 100 mA
mode oo 96MHz
Idle mode mA
Deep Idle mode current Ipp fosc = Stop 500 uA
Low power domain current Ipp 50 uA
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22.2 LDO100 Voltage Regulator Electrical Characteristics

Table 22-2 LDO100 Electrical Characteristics

Parameter Min Typ Max Unit
Supply Voltage 3.0 3.3 3.6 \Y
Voltage Output 1.65 1.8 1.95 \Y
Current Output 100 mA

Current Consumption 30 uA
Stop Current 1.0 uA
Setup Time 50 usec
22.3 LDO50 Voltage Regulator Electrical Characteristics
Table 22-3 LDO50 Electrical Characteristics

Parameter Min Typ Max Unit
Supply Voltage 3.0 3.3 3.6 \Y
Voltage Output 1.65 1.8 1.95 \Y
Current Output 50 mA

Current Consumption 30 uA

Stop Current 1.0 uA
Setup Time 50 usec

22.4 POR Electrical Characteristics
Table 22-4 POR Electrical Characteristics

Parameter Min Typ Max Unit

Start Voltage - 1.6 - \Y
Width of Reset 200 300 600 nsec

Current Consumption - 5 10 uA
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22.5 MOSC Electrical Characteristics
Table 22-5 MOSC Electrical Characteristics
Symbol Parameter Conditions Min Typ Max | Unit
Crystal Oscillator Frequency 2 15 MHz
R, 2 Mohm
RS(D 0 ohm
CL<1> Equivalent Load Capacitance 10 12.5 pF
Duty cycle 40 50 60 %
losc Current Consumption Active mode 500 uA
Standby mode 1 uA

Notes: 1. The values of Rg, Ry and Cp may be further refined to meet the frequency
requirements of the system.

22.6 ROSC Electrical Characteristics

Table 22-6 ROSC Electrical Characteristics

Symbol Parameter Conditions Min Typ Max Unit
Crystal Oscillator Frequency 32.768 KHz
Re, 2 5 Mohm
Rs" 0 ohm
CLU) Equivalent Load Capacitance 10 12.5 pF
Duty cycle 40 50 60 %
losc Current Consumption Active mode 5 uA
Standby mode 1 uA

Notes: 1. The values of Rg, R and Cp may be further refined to meet the frequency
requirements of the system.
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22.7 PLL Electrical Characteristics

Table 22-7 PLL Electrical Characteristics

Symbol Parameter Conditions Min Typ Max Unit
Fext Input Frequency 2 40 MHz
Fout Output Frequency 5 96 MHz

Output Clock Duty Cycle 40 50 60 %
Clock Jitter Peak-Peak -150 150 psec
Frequency Change to 100 usec
Fout Stable Time
T, Ts Fout Rise and Fall Time 0.8 nsec
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22.8 Voice Codec Electrical Characteristics

Table 22-8 Voice Codec Electrical Characteristics
(VDDA=3.3V, VDDD=1.8V, Topr=25°C, Fs=8kHz, 0dB 1kHz Sine Wave Input, Unless

otherwise specified)

Characteristic Condition Symbol Min Typ Max Unit
Resolution Bit 14 Bits
Sampling Frequency Fs 3 11.025 KHz
Reference Voltage Vref 1.2 \%
Analog Virtual Ground Vavg 1.65 \%
ADC
Signal to Noise Ratio SNRadc 70 75 dB
Total Harmonic THDadc -85 -80 dB
Distortion
Offset Voltage Vos,adc +5 mV
Maximum Input Range Vain,max 2 Vpp
DAC
Signal to Noise Ratio SNRadc 75 80 dB
Total Harmonic THDadc -88 -83 dB
Distortion
Offset Voltage Vos,dac +5 mV
Maximum Output Range Vaout,max 2 Vpp
Analog Output Load Rload 10 K&
Power Supply
Supply Voltage AVDD33 3.0 3.3 3.6 \%
Operating Current Analog Ivdda 3.7 4.5 mA
Power
Power Down Current All Power Ipwdn 10 uA
Down
Digital Filter — ADC
Pass Band Fpb,adc 0.4 Fs
Pass Band Rippler Rpb,adc +0.44 dB
-3dB F3db,adc 0.44 Fs
Stop Band Attenuation Rsb,adc -54 dB
Digital Filter —-DAC
Pass Band Fpb,dac 0.4 Fs
Pass Band Ripple Rpb,dac +0.3 dB
-3dB Fsb,dac 0.464 Fs
Stop Band Attenuation Rsb.dac -45 dB
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22.9 Internal Register Electrical Characteristics

Table 22-9 Internal Resistance Electrical Characteristics

Parameter Min Typ Max Unit
Pull-Up Resistance 30 66 130 KQ
Pull-Down Resistance 44 71 126 KQ
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23 PACKAGE DIMENSION
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