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CANTUS

1 DESCRIPTIONS AND FEATURES

1.1 General Description

CANTUS = NOR Flash 7} U4 32 H|E wlo]a2 AE=Zao|t}, A 96MHz 74
Fato] 7Ms e 4G vholAR AEZ otk UHE NOR Flash &= 512KB(HE: 128KB)<]
7)o, 80KB SRAM = 385 0] 9t}

=1 4 T
ﬁlgﬂﬂl(o}ﬂ%E T2), 5 do]xZeple EISC T2 2wl wE HWHEAHE TPt

o] et dlolE wEelE HA=sty] 913 BAE SyHAoR

W& NOR Flash = =3 A=9F Holy == o] Ag7Hsst, ARgA7E 7
2= & 4= 2lE ISP(In-System Programmmg)‘%“—l% A&skal drk
T AHE 83 93 Deepldle RE9) Sleep RE 75 S AlFstal Aot

1.2 Features

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

= 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
In-System Programming

80KBytes Internal SRAM

External Static Memory Interface with ALE

a 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

32.768KHz crystal oscillator for RTC

2MHz ~ 15MHz crystal oscillator

Advanced Digital Chips, Inc. CONFIDENTIAL 9
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- Power Controller
- Debug capability

= Special Features
- Embedded two 1.8v Voltage Regulators
- 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, Deep ldle and Sleep mode
- Woken by PWK pin or RTC interrupt from Deep |ldle and Sleep mode

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

= Operating frequency
- Up to 96MHz

= Package
- 100-pin TQFP Package

10 CONFIDENTIAL Advanced Digital Chips, Inc
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2 BLOCK DIAGRAM & PIN DESCRIPTIONS

2.1 Block Diagram

! ¢

‘Ar A A A
AE32000C - v A
S o >
(I- 2way 8KB > 2 =] NOR
D- 2way 4KB) 8 3| JTAG FLASH
o
&d v v v
Bus SRAM Cirl
I-Port D-Port e ALE) ISP NAND Ctrl
! ! .
AHB
i 11
1:2
ch.l | ch.0 ISRAM Citrl
DMA Citrl 80KB SRAM <«—>» Pin Mux
<«—>» Timer 8ch. <«—»
Interrupt R
Ctrl ) 4 P R
Watchdog R e
18V LDO = > TW |«
3.3V > 100mA
2MHz~15MHz-E» PLL > <«—» UART 8ch. «—>»
(40M~96MHz) < m | Rl o
% v
PMU - "l € GPIO53 >
1.8V |« LDO
3.3V > (50mA) » KeyScan | > <>
4x4
32.768 :@—y RTC < >
rosKrz 3 ADPCM
Low Power Domain > 12S PEEN
USBDev |, i -
1.1 bl —
> O : —>
USB PHY <> 5 Voice
A S Codec [ g
N L

A 4

Figure 2-1 CANTUS Block Diagram
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CANTUS

2.2 Pin Configurations

Pinout
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Figure 2-2 CANTUS Pinout Diagram
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Ver 1.84 CANTUS
Pin Definitions
Table 2-1 CANTUS Pin Definitions
Output
No. Pin Name Description. Type Drive gj}j]_;%pwé
Current
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], Datal8]
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], Datal[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 TXI[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 Main 10 and USB USB 3.3V PWR - -
11 GND USB GND GND - -
12 DP USB D+ B Analog -
13 DM USB D- B Analog -
14 AVDD33 | Codec Analog VDD33 PWR - -
15 AVSS33 Codec Analog GND GND - -
16 (XI(I}\%) Codec Analog InputO ! Analog
17 VOA Codec Gain Control Output 0] Analog -
18 AOUT Codec Analog Output O Analog -

Advanced Digital Chips, Inc.
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19

VREF

This is the analog reference pin for
the Codec.

O Analog -

20

AIN1

Codec Analog Inputl

Analog

21

AIN2

Codec Analog Input?2

Analog -

22

AIN3

Codec Analog Input3

23

P6.4

P6.4 — General purpose /O
PORBY - POR Disable signal

I
I
[ Analog -
B 4mA Up Controlled

24

GND

Core GND

GND - -

25

VDD18

Core power

PWR - -

26

P4.0

P4.0 — General purpose I/O
TX0 — 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 /0O
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 1/0
ISP_OUT - ISP output data
RX1 — UART RX[1] data
MISO - SPI MISO

SD2 — SDCD datal2]

B 4mA Up Controlled

30

P4.4

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

TX2 — UART TXI[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 I/0
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/0O

EXTCLK — External clock source for
12S 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

36

P5.2

P5.2 — General purpose I/O

B 4mA Up Controlled

14
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TM2 — PWM output[2]
CAP2 — Capture input[2]
LRCK - 12S LRCK
37 GND Main IO 3.3 GND GND - -
38 P5.3 P5.3 — General Purpose 1/O B 4mA Up Controlled
TM3 — PWM output[3]
CAP3 — Capture input[3]
SCLK - 12S SCLK
39 P5.4 P5.4 — General purpose 1/O B 4mA Up Controlled
TM4 — PWM output[4]
CAP4 - Capture input[4]
MCLK - 12S MCLK
40 P5.5 P5.5 — General purpose I/O B 4mA Up Controlled
TM5 — PWM output[5]
CAP5 — Capture output[5]
A16 — Address[16]
41 P5.6 P5.6 — General purpose [/O B 4mA Up Controlled
TM6 — PWM output[6]
CAPS6 — Capture output[6]
A17 - Address[17]
42 P5.7 P5.7 — General purpose [/O B 4mA Up Controlled
TM7 — PWM output[7]
CAP7 — Capture input[7]
A18 — Address[18]
43 VDD33 Main 10 VDD 3.3V PWR - -
44 GND PMU Core/IO Ground GND = -
45 PVDD18 | PMU Core Power 1.8V PWR = -
46 PWK PMU Wake up input signal I = Down/Schmitt
47 PDN PMU Power down signal. O 4mA -
3.3V Main I/O Power control signal
48 PVDD33 | PMU IO Power 3.3V PWR = -
49 GND ROSC Ground GND = -
50 PVDD18 | ROSC Core power PWR = -
51 RTC_XIN | 32.768KHz crystal input for RTC. I Analog -
52 RTC_XOU | 32.768KHz crystal output for RTC. If O Analog -
T it isn’t used, it has to be float.
53 VDD33 ROSC/LDO50 3.3V power PWR - -
54 LOUT50 | LDO50 1.8V output O Analog -
55 GND LDO50 Ground GND = -
56 GND MOSC 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 MOSC 1.8V power PWR - -
60 VDD33 MOSC 3.3V power PWR - -
61 AVSS18 PLL Analog ground GND - -
62 AVDD18 | PLL Analog 1.8V power PWR - -
63 GND LDO100 Ground GND - -
64 LOUT100 | LDO100 1.8V output O Analog -

Advanced Digital Chips, Inc.
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65 VDD33 LDO100 3.3V power 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 /O B 4mA Up Controlled
NDFL_ALE - NAND Flash address
latch enablet 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 [/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 /O B 4mA Up Controlled
NDFL_nBUSY - NAND Flash busy
input signal

74 nRESET | External Reset signal. Active low I - Schmitt
Reset

75 GND Main IO 33 Ground GND - -

76 PO.0 P0O.0 — General purpose /O port B 4mA Up Controlled

ADO — Address[0]/[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 [/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[3]/[11], Datal[3]
NFSIZ1 — NAND Flash size[1]

80 GND Core ground GND - -
381 VDD18 Core Power PWR - -
82 P0.4 P0.4 — General purpose I/O port B 4mA Up Controlled

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

83 P0O.5 P0O.5 — General purpose I/O port B 4mA Up Controlled
AD5 — Address[5]/[13], Datal5]
MEMSIZ — SRAM_nCSO Memory Size

84 P0.6 P0.6 — General purpose I/O port B 4mA Up Controlled
AD6 — Address[6]1/[14], Datal6]
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nOSISEL — OSI debugger select

85

P0O.7

P0O.7 — General purpose I/O port
AD7 — Address[7]/[15], Datal[7]
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 [/O port
SRAM_ALE1l — SRAM address latch
enable [1]

4mA

Up Controlled

88

p2.2

P2.2 — General purpose 1/O port
SRAM_nRE - SRAM read enable
signal

4mA

Up Controlled

89

pP2.3

P2.3 — General purpose 1/O port
SRAM_nWE — SRAM write enable
signal

4mA

Up Controlled

90

GND

Main IO Ground

GND

91

VDD33

Main 10 Power

PWR

92

pP2.4

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

4mA

Up Controlled

93

P2.5

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

4mA

Up Controlled

94

P2.6

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

4mA

Up Controlled

95

pP2.7

P2.7 — General purpose I/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 [/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 I/O and MOSC.

VDD18 : 1.8V Supply voltage for Core and MOSC.

PVDD33 : 3.3V Supply voltage for PMU/RTC 1/O and ROSC.
PVDD18 : 1.8V Supply voltage for PMU/RTC Core and ROSC.
GND : Ground.

AVDD33 : 3.3V Supply voltage for Voice codec.

AVSS33 : 3.3V Analog ground.

AvDD18 : 1.8V Supply voltage for PLL.

AVSS18 1.8V Supply ground.

nTEST : Chip Test pin
Ag#Q nTEST #& fulolx 2 n=E ZAAST. Normal 525 $dlA= o o
high level =& o}F- AT A4 &x] Fofol ), low levelS F HAEE 8] A& FH .

nISPSEL : ISP mode select pin

ISP(In System Programming) mode =

nOSISEL : H|~E 3

OSI debugging mode® A &l3}7] 93t

nJTAGSEL : HI~E ¥

JTAG debugging mode® A els}7] 93

BOOTSELI[1:0] : H~E &

Normal boot mode =2F2:

Aelelr] 9% Holh.

ot

0],

Hels)] g ol

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 ¥

Normal boot mode % NAND Flash bootingA] NAND Flash 27 & A ®3sl7] ¢

o

s
o,
=

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

18
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MEMSIZ : HAE A
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 3-1x49 A Al +57F2 Memory map¢] A3t} o]+= 371+ =2
o] FERE7E EAst7] witelth, FEHEES] 773k Ui NOR Flashoﬂ o]gl HEF 2ot}

=] (= 5 = B E)
A RY R = 95 NAND Flashe] o3 Fygres} 9% vwe)s 53 Fewesod,
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
CANTUS: 512KB T+ 128KB NOR FLASH7} W& ¥o] 9tk Flash #82 =2 of 0x0
HA 2 A2 7Hssith, WEo] s fo]E o2 AL 3 5= gtk

Internal SRAM

80KB Wl wlxg 7} 2t WEo] & dHolH&o 2 A8 & 4 2drt. NAND HFyr=E o
= 47 0x0000_0000 HA = g HAc). 2 o ¢g& FyYrcs A uw= 0x2000_0000=
st F ),
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3.3 Memory Mapped I/O
CANTUSY| peripherald] F4+ t}&3 o),

Table 3-1 CANTUS Peripheral Memory Map

Offset Address Block
AHB 0x0000 Reserved
0x8000_0000 0x0400 Internal NOR Flash /
External SRAM Controller (with ALE)

0x0800 DMA

0x0CO00 NAND Flash Controller
0x1000 Reserved

APB 0x0000 PIN Multiplexer
0x8002_0000 0x0400 Power Management Unit

0x0800 Interrupt Controller
0x0CO00 Watchdog Timer

0x1000 Timer

0x1400 UART ChO~Ch3

0x1800 UART Ch4~Ch7

0x1CO00 SP|

0x2000 TWI

0x2400 Voice Codec

0x2800 I12S (with ADPCM)
0x2C00 USB Device

0x3000 Key Scan

0x3400 GPIO

0x3800 Real Timer Counter

0x3C00 ~ Reserved

OXFFFF

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.4 Booting Configuration

AL o 4o

9
3t
EE

ke

L
=]
5

)
%
o] 7|HZto R W&

A
s
rE

0x0000_0000 =] ]| A
7 2 Sl mEe o] x

o

glell At

Internal NOR Flash boot mode

NOR Flash&

0x0000_0000 A= &

® External NAND Flash boot mode
B Y5 Internal SRAMS 0x0000_0000 HA| =2 s ¥},
® External SRAM boot mode

=]
T

1

{1
iy, o

[¢]

B 9|5 SRAM_CSO=Z del% H=E2]7F 0x0000_0000 A=

ox

AlZRg B8 Al BOOTSELL

“JJr BOOTSELO® o] ¢]
NS AHgshH, Hre

E] S &}

[€]
hl S

. %3

}g—

=]

Ry

.

|,

NAND Flash Type

NAND Flash

= AARL 4 #Ale]l F8l= 3ol A BOOTSEL1Z BOOTSELO #ef e ghell <
A}
BOOTSEL1 | BOOTSELO Booting Mode
1 1 NOR Flash boot mode
1 0 SRAM_nCS0 Area boot mode
0 1 NAND Flash boot mode
0 0 Reserved
Fyre=d w NAND Flashﬂ T A7l A4 & 4 Aok NFSIZ19#
NFSIZO¥# 9] levelztol ﬂ e 4] NAND Flash®] &7l w& FEE=7F 274 o

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] 9|5 wxg o] ok 7

A stk MEMSIZ® S S8 24 %}

B w dlo]ly W27} 8bit =& 16bit IAE A

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

ISP(In System Programming) mode and Debugger mode

e HE9] 9 s)A ISP, OS] Debugger, JTAG Debugger 27 AR HEG
- nISPSEL  :Low ¢ 7 oT, ISP mode® -9 ¥t}
- nOSISEL :Low ¥ 7%, OSI Debugger mode® -8 FHt},
- nJTAGSEL :Low ¥ A%, JTAG Debugger mode® ¥ Ft},
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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
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Power Pins

CANTUSE o8 79 dd AEo]
9lth. Voltage Regulator= 3.3V @ A

o 5 719 Voltage Regulator(LDO)S W& 3}l
o2 AxES FAY & A g

g9 Fa d9 FTHE U 2ok

® VDDIN100 pin : Main Power Voltage Regulatorel] AY &35S ¢3 dAoltl, Aot HY
= 3.0V~3.6V o]t}

® VDDOUT100 pin : Main Power Voltage Regulatorol A 25+ 1.8V Y do|t},

® VDD33 pins : Main Power 499 105 93t A ot} 3.0V~3.6Ve AYS Tgw
=t}

® VDDI18 pins : Main Power @99 Wi 24 ddS w5} 1.65V~1.95VE a5t
olok &t} VDDOUT100 &3] A3 3.3V ©d Aoz Ajxsoe] A 4= gt}

® AVDDI18 pin : PLLel| 1.8V H¥S Fxste Y #o|th, VDDOUT100 &2 AAsd
3.3V @ ddow Alxdlo] AdE & Qv

® AVDD33 pin : Voice Codecol 3.3V A YL FF 3= ol

® VDDIN5O pin : PMU/RTC 992l Low Power 992 Voltage Regulatore] ¥ F5&
#1sk dolr}, A He= 3.0~3.6V o]t}

® VDDOUTS50 pin : PMU/RTC < <¢l Low Power % 92] Voltage Regulatoro A =25
= 1.8V "ol

® PVDD33 pins PMU/RTC <99¢ Low Power 949 I10Z 3 Ay Holt}
3.0V~3.6VY ALY S Faderh

® PVDDI18 pins : PMU/RTC 992l Low Power Jodo] = PR 2H o] AYS FFI).
1.65V~1.95VS &g Wolof st} o] #-& VDDOUTHO &2 43t 3.3V & A
o2 Alxdo] FAE 4 Q)
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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& 2 CANTUS? 39 #+%=5 2 4 v} 3.3V ¢ ddo=w FAs
7] $13}9] Main Power 9 9& ¢3l 3.3V dY9S A7}381aL, Low Power 993 ¢3] 3.3V A
4E& A7FsFSI T

Voltage Regulator® AF&&HA %S 790l 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

CANTUSY = 5 M9 Voltage Regulator 7} W& ¥ o] ¢t}
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® Main Power Voltage Regulator
B Normal REA 30uA A4 AFE 2E 39, HY 100mA AFE FF3H}
SLEEP R=9]M+= Power Down ¥, 1uA9 AA AFZ LR3I}

® [Low Power Voltage Regulator
B 30uA A4 AFE 2E §9, 50mA AFE FHAC

4.2 Reset

Reset #9171+ Power On Reset, External Reset, Watchdog Timer Reset, PMU Reset L&
1 Software Reset 22 FA 5] 2t} Resete] TAsHH RSTSTAT A ~HE E3] Reset
o] AlSs &g 4= Q)

NORFlash reset

ISP system reset s
NRESET ystem reset

External reset
Startup

cOumeer—>
POREN 1.8V
IP6.4 X’—' POR | POR reset Boot reset

Processor reset
ISP processor reset
WDT_reset

PMU_reset
(HALT 0)

Software reset

Figure 4-3 Reset Source

Power On Reset

CATUS®| = Power On Reset 327} WA =o] At} 1.8V AYS 583, 1.8V 19& &
UH# 3t} Power-Up ¥4o] A3 FHE= FoF "]/\E“ A Aol Resetd Aol <kAsH Hy s
HAg

Reset Ao]7] o= WFo Startup Counter’} dth. MOSC g o2 ZZsiy, they e
ResetAl & whso] Jith

® Processor reset: CPU Reset2. & A& F 1t}
® Systemreset @ EE FTHAXA Ao]7] of TS Fri

® Flash reset : NOR Flash$ Reset ©]t}.

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

26 CONFIDENTIAL Advanced Digital Chips, Inc



Ver 1.84 CANTUS

VDD33

POREN N
/P6.4 D—» POR Reset

1.8V
POR

VDD18 ———>

Figure 4-4 POR Reset Control

POREN/P6.4 o2 X PORY 2% AAY 4 9t} POREN #S high levelZ 4|
3t Y5 PORE Ag3A ®th. POREN/P6.4 & ol pull-up A 3o] AAxo] o] ¢
B AdAdo] ¢g1& W= POR Reseto] @43} H o g},

Power On Start Time

VDD18¢] 1.8V Ho] 217} 54, WA POR Reset& MOSC &8 o2 =3z}l Startup 3
25 FAAIZIY. o] Startup 32+ MOSCE] &8 o] otAsl =7 de] ¢ &2 wx s},

L4

A
nN_

/_

—
L
—

External NnRESET

NOR Flash nReset 3 }

System nReset ) ) ))
(( ((

Reset Filter time
16 cycles of Xin
flash reset 500ns -

Flash Initial Time
20us

Yy

A

Startup counter
1024 cycles of Xin

Figure 4-5 Power-up Reset

HAYo] o+FF T }H POR Resete] E 1, MOSC &8¢ 17-Cycle °]&d % NOR
Flash Reset2 E31, YAl 20us ©]% System Reseto] ZojFtt. 18W  CPUE
0x0000_0000H AJol| /| W& ¢1o] 7] A& gttt
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Software Reset

Reset Aloj7]|&= AZEY S 23 Reset A15E WA Az 4 gt} W4 PMCTRLENG®Z
X 2~E]¢] RSTWEN HEZ «1782 AA3 o] RSTCTRL #HAAEE Ao]dte] Software

Resets AL 4= 3l

System Reset

System Reset b5 22 Apglo| A @Ay shoy,
1. Power On Reset
2. External Reset
3. Watchdog Timer Reset
4. Software Reset
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4.3 Clocks

CANTUSL T Y 9 ZFE A2 R 3 sie] PLLe] ¢ltl. MOSCE Main Power
o] FEFH o] PLLY 4= ZFgo] %D} ROSCE Low Power 99 FF%o PMU/RTC
‘—:"ﬁoﬂ I3 F U} Figure 4-6 & U§ &Y J-xo|t}.

XINO.Z ol7}¥l Z8e MOSCE A PLLY &394, =

DY
e

H o= 9MHz ~ 15MHzo| o},
RTC_XIN ROSCE AA PMU$ RTC E=9 &F

o
o
of
_t
N

== 32.768KHzo] U}

PLL= USB DeviceZ A& A $ol= 48MHz E3 96MHz & AA3}e] USB Deviceol
48MHz9} 12Mhz 295 333taL, USB DeviceE AFE3HA] &S 7d-9-ol= 96MHz ©]3t2] o]
| Zejolgh AHEE 4 ok

1/N R HCLK Clock
PLL Max.96MHz
> (40M-96MHz) ( y
1 PCLK Clock
2MHz~15MHz [ ] MOSC |— MAIN Clock
MOSC Clock
1/2 USBA48 Clock
[ (48MHz)
USB12 Clock
(12MHz)
MCLK for 12S, Voice Codec
EXTCLK MCLK * 11.2896MHz — 44.1KHz for 12S
(#34) IE *+2.048MHz  — 8KHz for Voice Codec
RTC_XIN
32.768KHz T | ROSC ROSE Clock
B —
Figure 4-6 CANTUS Clock Tree
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MOSC Clock and ROSC Clock
XINO 2 FF5+E MOSC F8& 2MHz ~ 15MHz Crystal 23S 23] Z2o] wtso] )

MOSC Z¥-& PMCTRLEN ## 289 CLKWEN HIEES %3] Ao 7}ssA 243 3,
“Halt1” ©f 934 On/Off #A|ej7F "}, MOSC o] HE —?~ | Deep Idle ==}, Sleep
EToxE PWKHE £33 Wake-upolY RTC Interrupt o] 93+ Wake-upl & thA] 2z

s
T 3

qkek “Halt 17¢] 9]&] MOSCY #3& Fudl4lS 4 %o PWK and RTC Interrupt 7} A
gxo] glojor CPUZF “Haltl” ZFefell A whau-g 4 it

“HALT 1"

XIN

MOSC —> MOSC Clock

O
xout [ —

Figure 4-7 MOSC Block Diagram

GND XIN XOUT vDD18  VDD33

be

CL L~ CL

1 I

V4
Figure 4-8 Typical Crystal Connection for MOSC

Figure 4-8& MOSCel thdh dag 2l 95 Crystal 3 Zo|t}. Rs A& Crystald 94
RE Y F A g

ROSCH gt 9% Crystal 3 2% Figure 4-87 59 3s}o}.
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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 foec
(M +2)x 2P

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

PLLS A}&317] $9lalA= WA PMCTRLEN @ % 2He] PLLWEN HEZ %3& PLLCTRL
A =HE Aol 7hsetA AAstoloF g o]F PLLCTRL #HAIZ~HE Alojste] AHdg &
8-S MdAste] PLL 285 wAAIZIth . Z1efyp CLKCTRL @A ~EE S3te] MAIN 29&
A7) A7kA = MAIN 299 982 MOSC ZEo] Hr}.

= == 0
A ° LLS &2 Al

15MHz ol&te] 2= F2 7h5d AXEME JYLrE Fol7] 8 P
Hh2 9] % Crystal 32 MOSC 2945 MAIN 2 o2 Ahgd & gl

714 el
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MAIN Clock and HCLK Clock

HCLK £3-2 MOSC €3 PLL £382°2 4ddd MAIN 28& &535t9 A ¥ MAIN
Zelw HCLK 298¢ Azde 453t dgans westel a4ac. & 204 e 29
o= A% Glitch7h WA rom Axvle] F2bd JF& F4 ket

CLKCTRL CLKCTRL
MAINSEL PRESEL cPU
Clock CPUCLK
Gating To CPU
MOSC Clock ——
Main Clock HCLK Clock HCLKI HCLK
> Prescaler : Clock f—— To AHB Bus
MAIN Clock | (/1,2,4,8,16,1024) Gating
PLL Clock — CLKCTRL
PCLKSEL
12 PCLK PCLK
e s— Clock
PCLK Clock | Gatng To APB Bus

Figure 4-10 MAIN Clock and HCLK Clock

MAIN 28 22~ dee CLKCTRL #A2~E 9 MAINSEL HIEZ AAHAr}t Prescaler:s 28
o2 MAIN g8 2 3= 93-S strd. CLKCTRL#E A 2B 9] PRESEL H|E7} Prescaler
o o ETE FHE FolA 3 TFHY Y& A

Prescalerdl Al ot& S8 o= HAA S AAET w=, 59 W43 ZA] Glitchs 2AA &
7] fla s2st7] wiEel MAIN 28 °] 9] 1024-Cycle o] 2d¥ 5 Ut}
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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 Zol A A&l s = 9l

PCLK 22 APB Bus® #7340 £ 299, HCLK 9% FYdstA
g oA A8 & 5 9tk HCLK &9 8MHz o]st7} H%== PLL Z&& A
A= HCLK 283 sd3t 28§ A9 4 o}

=
=

ol

_1_40111
- ol
a4

, 1/29)
5 AE)

ox

HALTCTRL
HALT2

i

HCLK Clock————» CPU clock

HCLKGATE
SDCLKEN

i

SDHC clock

HCLKGATE
NDFLCKEN

i

NAND CTRL clock

HCLKGATE
DMACKEN

3

DMA CTRL clock

HCLKGATE
ISRAMCKEN

G

Internal SRAM clock
HCLKGATE

SRAMCKEN

Internal NOR Flash /
External SRAM CTRL clock

i

HCLKGATE
ISPCKEN

A

ISP CTRL clock

HCLKGATE
AHBBUSCKEN

H

——» AHB Bus clock

Figure 4-11 HCLK Clock Gating
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HCLKGATE #A|&H<9 PCLKGATE A 2HAAM = 24 X A7) 283 )
3.

=

Reset ©] %=

9

HCLK Clock

A of gt

(@)
Zee

CLKCTRL

PCLKSEL

PCLK Clock

PCLKGATE
PINMUXCKEN

X

= =
LSS

HCLKGATE #|
gk, FHAR Ao]7]e] 2
A=A Ao} 7)1 7t wpAEk Z7 o)

il
A]

PCLKGATE
RTCCKEN

§

PCLKGATE
KEYCKEN

i

PCLKGATE
USBCKEN

i

PCLKGATE
12SCKEN

i

PCLKGATE
VOICECKEN

i

PCLKGATE
GPIOCKEN

i

PCLKGATE
TWICKEN

j

RTC CTRL clock

KeyScan CTRL clock

USB Device CTRL clock

12S CTRL clock

Voice CTRL clock

PIO CTRL clock

TWI CTRL clock

PCLKGATE
SPICKEN

i

PCLKGATE
UARTCKEN

i

PCLKGATE
TIMECKEN

i

PCLKGATE
WDCKEN

i

PCLKGATE
INTCKEN

q

Figure 4-12 PCLK Clock Gating

=) I~
«row AAHE

PINMUX CTRL clock

SPI CTRL clock

UART CTRL clock

TIMER clock

Watchdog Timer clock

Interrupt CTRL clock

FA Aoyl FElo]l FREE AHolth AREsHA @ Alo]7]
B9} PCLKGATE X 2~ElojA &d HES «0roz HAsia
F 2ol vt W57 Wil &g

e B9 G Aot 24stelof g,
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USB Device Clock

USB Device &8 MAIN 8 o2 FgF¥t. MAIN 39| 96MHz 91 4%+ 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

Al2®lo]l g Alglel] HHA] #4] ARE FA O . Power Management=

CPU, SRAM 2811 7} F¥ ] #Aoj7| o] e

2 fu
£
)
]
4
0,
i)

)

CANTUS+ th& 47HA19] A9 #g R=E A dgth
- Normal Run Mode
- Idle Mode
- Deep Idle Mode
- Sleep Mode

Figure 4-14% 39 R=7to] dolE el it}

Power On Reset

* CPU Clock ON (MAIN Clock = MOSC Clock)
* Peripherals Clock OFF

* PLL Power down

* Audio Codec Power down

* USB PHY Suspend mode

“Halt 0” Instruction
PWK Event
RTC Interrupt

“Halt 1” Instruction

PWK Event
RTC Interrupt

Interrupt

Halt 2 instruction

* MOSC OFF
* LDO Power OFF
* Main Power OFF

Deep Idle

* CPU Clock OFF

*MOSC OFF

Figure 4-14 Power Mode State Diagram
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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
Deep Idle Mode RTC Interrupt “Halt 1” Instruction
(Halt 1) MOSC OFF PWK Wake-up MOSC OFF
All Clocks OFF except RTC Clock
. “Halt 0” Instruction
Sleep Mode Ml\j;rilnLPD(?Waer;d RTC Interrupt MOSC OFF
(Halt 0) PWK Wake-up All Clocks OFF except RTC Clock
OFF . .
Main Domain Power Down
Normal Run Mode
CPUZ} Instructions A glstal e Aejolny. FHAA A7 EF 52 dFiEnt 5%
% 9 9 9t} HCLKGATE d A2, PCLKGATE @A 2~H 18]il SCLKGATE #HA=~EE
Eote] AbgekA ke Al g &8 HE AH olth o] REA FuE Wi A9
ARE BE 5 B vk PLLE AMelA 93 w2 9% Zed g SAGEs 44 @
T At} EE AR g 9ttm AHE wjolE= USB PHY, PLL ¢ Voice Codec &

Power down A2 4 = At}
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Idle Mode

Idle mode®] 2 “Halt 27 WHS &3l o]Fo] Xt} o] HEox= CPU &g°] HA| o
el CPU AA Ho] A& AHolt) sHAv v & FHAA AA7|ES 52352 AdHd
= v}t E3] Interrupt Ao}717F S8t = AEloJoF Normal Run moe®E ThA] Eo}2
T 3

dle ModeelH A 1o7] SAshAE 2 FQ F0FA Aol/I} 93 A= <34
AU ET} Bk k.

& 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?] Z1Y4L “Halt 17 W= 2] o]Fo] Ft}. o] E=oAx= MOSC7} A
A i ROSCH 532+ 3= Arert EJ‘:}. Deep Idle mode |4 Normal Run mode® THA] &
ok 7] $siAE MAIN 222 MOSC Z@o] HEe gejefof ata =< Interrupt Alo]7]7}
4 7HE s el of gk,

Deep Idle mode ¢ HAHEES =o]7] #18to] PLL, Voice Codec, Z18]al USB PHY +
Power down AE| 2 AAsto]of 3kr}.

2 sl 98] Deep Idle modedl A WA g 4 a1, ojw] 22 PWK and RTC
Interrupt Service Routine ©2 2 AY “Halt 17 t+& = ‘%L% =] 2] gk},

® RTC Interrupt
® PWK Event
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Sleep Mode

Sleep mode™ “HALT 0”& FdFo=H zI9jgttt. o] EE=oA:= Main Power Voltage
Regulator (LDO100) & OFF3}¢], Main power 299 1.8V FFZ apgdlt}. o] HEEof A
MOSC Y= FA A7t T3 PDN #S Main Power 3.3V A Alojete] A3t Main
Power 99 3.3V AYS Aekdlodof sl 2ok Main Power 3.3V AYE& Ads 4 gle=
Al2~E s Aolgbd A AF7E A7) wE o] Deep Ildle mode Bt BS AF{FE LHEEHA

A,

r-r—-—————7——7— 1
| CDo50 !
VDDIN l Low Power |
3.3V | Voltage |
Always alive I Regulator |
| ‘ RTC I
VDDOUT | |
1.8v I I
P PMU |
PWK I |
I I
PDN < | |
LDO power off
LDO100
VDDIN Main Power
3.3V Voltage
Always alive RegL"'amr
1.8V OFF
VDDOUT
1.8V
CPU, Peripherals, PLL,
SRAMB80KB, POR, Voice
Codec, NOR Flash, USB
PHY

Figure 4-15 Sleep Mode State

Zto]l 93 Sleep modeol A WA U2 4= 913, o]y b 22> Power On Reset
2A3}7] Reset AFEf7F ® ),

® RTC Interrupt
® PWK Event
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4.5 Power Management Control Registers

PLL Control Register (PLLCTRL)
Address : 0x8002_0400

Bit RW Description Default Value
31:17 R Reserved -
16 R/W | PLL Power Control 1
O:PLLON 1:PLL OFF
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+ PMCTRLEN #@ % ~¥ ¢ PLLWEN HEZ} "1"2 AA 5 o]o} Ao]d 4 gt}
3 (N +2)x fose

PLL

(M +2)x 2P
Clock Control Register (CLKCTRL)
Address : 0x8002_0404
Bit RW Description Default Value
31:7 R Reserved -

6:4 R/W | PRESEL : MAIN Clock Prescaler for HCLK Clock 0
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

3 R/W | MCLKSEL : Clock Source Selection bit for I12S and 0
Voice Codec
0 : MOSC Clock 1: CAPO

2 R/W | UCLKSEL : USB Clock Source Selection bit 0

0 : MAIN Clock / 2 (if MAIN Clock is 96MHz)
1 : MAIN Clock (if MAIN Clock is 48MHz)

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

0 R/W | MAINSEL : MAIN Clock Source Selection bit 0
0 : MOSC Clock
1 : PLL Clock

#xx PMCTRLEN #@# 2~E ¢ CLKWEN HEZ} "1"& AA ¥ oo Aoj& 4 g}
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CANTUS

Wake Up Control Register (WUKCTRL)
Address : 0x8002_040C

Bit RW Description Default Value
31 :4 R Reserved -
3 R 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 for Wake—-up 1
0 : Disable 1 : Enable

##x PMCTRLEN 2l #|22E] 2] WUKWEN H|E7} "1"2Z M A5 ojo} A
s Deep Idle =X Wake-up 3171 938iA= PWK and RTC Interrupt 7} A% o] glo]

°f gt}

HCLK Gating Control Register (HCLKGATE)

e

At

Address : 0x8002_0410

Bit RW 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
wxx PMCTRLEN ##| =¥ ¢] HGWEN H|E7Z} "1"& dA = ojo} Aojak 4= gt}
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PCLK Gating Control Register (PCLKGATE)
Address : 0x8002_0414

Bit RW Description Default Value
31:14 R Reserved -
13 R/W | PinMux 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 | PIO Clock Enable bit 1
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

w+x PMCTRLEN #|#Z2E ¢ PGWEN HIE7} "1"& AA = ojof A|lo]3t 4= gt}

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

Bit RW Description Default Value
31:3 R Reserved -
2 R/W | MCLKEN : 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

wxx PMCTRLEN #| %] 2E]¢] SGWEN H|E7} "1"2 AAFo]oF Aojd 4 9t}
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Software Reset Control Register (RSTCTRL)
Address : 0x8002_041C

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

sx% PMCTRLEN @A 2~E 2] RSTWEN H|E7} "1"2 A wojof #Aojg 4= it}

Reset Status Register (RSTSTAT)
Address : 0x8002_041C

Bit RW Description Default Value
31:4 R Reserved -

3 R POR reset occurred 0

2 R HALTO reset occurred 0

1 R Software reset occurred 0

0 R Watchdog reset occurred 0

%% Reports the cause of the last reset. Reading this RSTSTAT does clear this field.
x*%x All zero means that the External reset is occurred.
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Power Management Control Enable Register (PMCTRLEN)
Address : 0x8002_0424

Bit RW Description Default Value
31:9 R Reserved -
HALTEN : HALT Process Enable bit
8 RIW 0 : Disable 1: Enable 0
- 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
4 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
s PMCTRLEN #4289 SgHEsL “I"2 2 450] glojof AA} F& AI@ & 9
=3
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5 INTERNAL NOR FLASH AND EXTERNAL SRAM CONTROLLER
5.1 Internal NOR Flash Memory

CANTUS1282 128KBytes Flash Memory & W33 t). ZF Sector= 16Kbytes® 871 9]
sectors® TAH T},

Table 5-1 NOR Flash Memory (CANTUS128)

Address Range (512KBytes)

Sector Number

0x0000 0000 — 0x0000 3FFF

Sector 0 (16KBytes)

0x0000 4000 — 0x0000 7FFF

Sector 1 (16KBytes)

0x0000 8000 — 0x0000 BFFF

Sector 2 (16KBytes)

0x0000 CO00 — 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 CO00 — 0x0001 FFFF

Sector 7 (16KBytes)

CANTUSSH12+ 512KBytes Flash Memory
sectors® TAH T},

2 FAEY A}t Z Sectore= 64Kbytes® 8

Table 5-2 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 FEFF

Sector 2 (64KBytes)

0x0003 0000 — 0x0003 FFFE

Sector 3 (64KBytes)

0x0004 0000 — 0x0004 FEFF

Sector 4 (64KBytes)

0x0005 0000 — 0x0005 FFFF

Sector 5 (64KBytes)

0x0006 0000~ 0x0006 FFFF

Sector 6 (64KBytes)

0x0007 0000 — 0x0007 FFFF

Sector 7 (64KBytes)

W5 Flash Memorye HUW 80nsecd] HAZEEE 71x]7] W&o HCLKY <Xxo iz}
Access Cycles W7 3slojof 3ttt HCLKZ} 12MHz ©]8t¢] £ XA NOR Flash & Readd
7499l tACC H[EE “007o.2 A A 1-cycle® @ NOR Flash & <3t} 12MHz ©]%
o A $-ol= HCLK/12MHz @9 = tACCE AAstofof gt

HCLK7} 12MHz ©]’4<d 7ol %= NOR Flash9] &Xxo] =g2x oz CPUZF vl Clock vt
WHe AL & JES [-CacheE UEH ] AT

NOR Flash MemoryZE programming 3= 9o+ Wi SRAMOE T2 138 82 T
JEDEC Standard ¥ #< A}-83}o] NOR Flash Erase and Program < J33d 4= ]t}
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ADDR
nCs
nRE\
nWE
tCSS tOES tACC tOEH tCSH
Figure 5-1 NOR Flash Timing Diagram
Bus Cycles
0
Command % 1 st 2nd 3rd 4th sth Glh
Sequence ) Cycle Cycle Cycle Cycle Cycle Cycle
Add | Data | Add ] Data | Add Data | Add Data Add Data | Add | Data
Read 1 RA | RD
Reset 1 Xxx | FO
Manufacturer ID 4 555 | AA | 2AA | 55 555 | 90 100 | 1C
p:
g| DeviceD 4 |s55 |Aa |2a |55 |s55 |90 |xo1 |4F
]
z
Sector Protect Verify 4 555 | AA 2AA | 55 555 | 90 (SA) | 00/
X0z | 01
Program 4 555 | AA | 2AA | 55 555 | AO PA PD
Unlock Bypass 3 555 | AA 2AA | 55 555 | 20
Unlock Bypass Program 2 XXX | A0 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

Figure 5-2 NOR Flash Command Definitions
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5.2 External SRAM Memory

Q] F-o 8, 16HW]E 2] NOR Flash, PROM, SRAMS X ¥t} o 512KB 7]9 HEYE 4
AR A & e,

External Static Memory2}e] InterfaceE 93] SRAM_ALE[1:0], SRAM_nCS[3:0],
SRAM_nRE, SRAM_nWE, AD[15:0], A[18:16], nBE1 & X3k},

Motk T T T T T T T
A Address[18:16]
AD X Address[15:8] X Address[7:0] X Data

SRAM_ALEL [\

SRAM_ALEO [\

SRAM_nCS T

SRAM_nRE

SRAM_nWE <CSS—>tOES S tACC— >4 tOEH »4—CSH>

Figure 5-3 External SRAM Memory Timing Diagram
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5.3 Internal NOR Flash and External SRAM Control Registers

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

Bit RW 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_nCSO Area Control Register (CSOCTRL)
Address : 0x8000_0400

Bit RW 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 i nWAIT Disable
1 : nWAIT Enable
1 R Reserved -
0 R/W | Error Response Enable bit in Read only Memory 0
O : 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 RW 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 i 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

CANTUS? Coprocessor & HWE# #AHE 93 Memory Management Unit(MMU) 3} [-
Cache, D-Cache 22|31l On Silicon ICE (0OSD) 7|5 &5& ¥3%slH, o5 7|5 553 7]
B 571 7l ESdd Aol E Gt

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 = CPU”} 4GB Z 7|9 Adw gy d93} OSI T2 ¢3 oofd 45
W2y gk Hsk 4= o, CPUS T4+ A WReg] F49F AA|3l

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 — Ox3FFF FFEF Internal SRAM 80KBytes
(Memory Bank1)

0x4000 0000 — Ox5FFF FEFF External SRAM_nCSO 512KBytes
(Memory Bank?2)

0x6000 0000 — Ox7FFF FEFF 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

SCPRS8 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 W

Description

Default Value

31 R

System Co—Processor Access Right (Privileged)
Coprocessore] A @3HE jepdlT)

0 : Supervisor/User Accessable

1 : Supervisor Access only

1

30 : 28

Coprocessor Type

001

27 125

Coprocessor Subtype

000

24 : 19

Reserved

Q|||

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 RW

Description

Default Value

31:6

Reserved

W
5:2 A

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

Advanced Digital Chips, Inc.
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Supervisor Stack Point Register (SCPR14)

Bit RW 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 RW Description Default Value
31:2 R/W | User Stack Pointer 0x0000_0000
1:0 R/W | Always O 00

Vector Base Register (SCPR12)

Bit RW 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

Description

Default Value

Invalidation Target Address/Way

Invalidation Target Address/Way

ééég

Invalidation Mode
0 : Address Based Invalidation
1 : Way Based Invalidation

=

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

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

Cache Type in Invalidation
0 *I-Cache 1 : D-Cache
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Memory Bank Configuration Register (SCPR9)

Bit

V44

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
0 : 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 RW 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 DA o] Sub-BankE A A gk},

sk Sub-Bank7F AAE o A+= Sub-Bank AA A K7} SCPRIoIA A A3 Memory Bank
o] dAHT 4 #=9E 7Hth

Sub-Bank Address Register (SCPR5)

Bit RW 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

0xO0O0F : 64KBytes

0xO01F : 128KBytes

0x03F : 256KBytes

Ox07F : 512Kbytes

OxOFF : 1MBytes

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

Bit RW Description Default Value
31:0 R General Access Point Data 0x0000_0000
SCPR3°IA A78¥ HAA~=H #

General Access Point Index Register (SCPR3)
Bit RW 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 LLock 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] 2A3FH RSTSTAT A ~Eo] Watchdog Reseto] w3 Ae)j7} #7w
=3

A+ Watchdog Timer 7} 2 %W Watchdog Reseto] A A A 317] 9sirE= 32 H|E Q]
Watchdog Counter Fko] ‘0’c] A ELrE F712 oz WDTCNTS AAAse] 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 RW 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

W

Description

Default Value

31:0

RW

Watchdog Timer Counter 32-bit Value. Down-—

counter

OxFFFF_FFFF

Advanced Digital Chips, Inc.
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8 ALTERNATE PORT AND PROGRAMMABLE I/O

8.1 Alternate Port Function

CANTUSY 2 E [/O Port BE9 Z7]3& GPIO Input o]th. =3 GPIOS ZE 4= Fo)
Yrd oz z7|%ke] Pull-up Holde] 985S unknownl & HrolSol= AlehS WX ek 4= 9l

.

8.2 I/O Ports

[/O Portst= 8-bito & FAH 6719 &5 5-bite = FAH 1719 502 FAHY F
53709 IN/OUT PortsE A&ttt ZF PortsE dA2E AAFoz A A" 4+ doHy, ¢t}
3t dE=H S8 A|2E FAd AFE T

©

I/O Portsi= PxODIR dA|~HE E3 Z Port¥ = Output mode® A% =3 PxIDIR
gl 2Eoll 93] 7} Port'¥ = Input mode® ¥t 7t Porte] A48 = PxDIR #A|~H
£ F3l g0 + vk PxODIR #A 2=H ¢t PxIDIR #A| =8 AAA] “17¢] HERE 3T &
Zto g AAE I, “0"A HEx ot JekS v A A] o),

I/O Ports®] =% @& Qutput mode=® A A
Level2 AA =1, PxOLOW #d#*2=HE E3l Lo
= PxOLEV A 2HE F& &dg 4+ A

® Aol A PxOHIGH #dA~EE £l High
ow LevelZ AA =}, Output levele] AAAF

~

/O Portse ¢ #
Pull-up A& <4
“Low”d W] +AHAAFE

o PXILEV #HAX=HE &3
gJeto] EASAL Felel 25
% ]

Uk

golst 4 At} Z} Port o] AZH
ull-up & AlASHH, A5 o]

o[

Table 8-1 Internal Pull-up Resistance Characteristics
Parameter Min Typ Max Unit
Pull-Up Resistance 30 66 130 KQ

8.3 GPIO Group Interrupt

EIRQ ¥& 53+ CEHHE #utk olyegl GPIOE 53 QEHPYEES HAgd 4= vt z+ GPIO
15¥ 2 Rising Edge, Falling Edge 18]1 Any Edge R=Z& X Y3}
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8.4 PIN Control Registers

PIN MUX Select 0 Register (POMUX)

Address : 0x8002_0020

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

00 : Reserved 01 : Reserved
10 : ADI[71/A[15] 11 : PO.7
13:12 R/W | P0.6 : P0.6 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[6]1/A[14] 11 : PO.6
11:10 R/W | P0O.5 : P0O.5 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : ADI[5]/A[13] 11 : PO.5
9:8 R/W | PO.4 : PO.4 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[4]1/A[12] 11 : PO4
7:6 R/W | P0O.3 : PO.3 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[3]/A[11] 11 :P0.3
5:4 R/W | PO.2 : PO.2 Port Selection bit 11
00 : Reserved 01 ' Reserved
10 : AD[2]/A[10] 11 : PO.2
3:2 R/W | PO.1 :'PO.1 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[1]/A[9] 11 : PO.1
1:0 R/W | P0.0 : PO.0 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : AD[O]/A[8] 11 : PO.O

Advanced Digital Chips, Inc.
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PIN MUX Select 1 Register (P1MUX)

Address : 0x8002_0024

Bit RW 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 : TXI[6] 01 : KEYO[2]
10 : AD[12] 11: P14
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 : KEYOI[O0]
10 : AD[8] 11 :P1.0
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PIN MUX Select 2 Register (P2MUX)
Address : 0x8002_0028

Bit RW 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_nCS[1] 11:P2.5

9:8 R/W | P2.4 : P2.4 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_nCSI[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_ALE[1] 11: P2.1

1:0 R/W | P2.0 : P2.0 Port Selection bit 11
00 : Reserved 01 : Reserved
10 : SRAM_ALE[O] 11 : P2.0
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PIN MUX Select 3 Register (P3MUX)

Address : 0x8002_002C

Bit RW 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

64

CONFIDENTIAL

Advanced Digital Chips, Inc




Ver 1.84 CANTUS

PIN MUX Select 4 Register (P4MUX)
Address : 0x8002_0030

Bit RW 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[0] 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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PIN MUX Select 5 Register (P5MUX)

Address : 0x8002_0034

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

00 : TMOI[7] 01 : CAPI[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 : TMO[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 12S_SCLK 11:P5.3
5:4 R/W | P5.2 : P5.2 Port Selection bit 11
00 : TMO[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 : TMOT0] 01 : CAPI[O]
10 : SDCD_D[1] 11 : P5.0
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PIN MUX Select 6 Register (P6MUX)

Address : 0x8002_0038

Bit RW Description Default Value
31:10 R Reserved -
9:8 R/W | P6.4 : P6.4 Port Selection bit 00
00 : POR Bypass 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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8.5 General-Purpose I/O

General-purpose /O Ports= A 771¢] IFO2E Y o+ dom 6719 152 8719 1/0
2 o]Folx] glar, 171 2§ 5719 /0= o] Fo|A Uut.

- 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/O ports

aFele g e JIEYHE A7 dAs o] Aok 2 /O portse ZEIMA O Pull-up
%4 & 4 9t} Pull-up A3 oF 60KQe|t}.

to LY

PxPUS

Edge
Detection <
Logic

<«—PxEDS

PxILEV-

A

. PXOLEV r >X

PxDIR

Figure 8-1 GPIO Block Diagram
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8.6 I/O Ports Registers

Port Direction Registers ( PxDIR)

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

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

Port Direction Output Mode Setting Registers ( PXODIR )

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

Bit Description Default Value

31:8

Reserved -

Px.70DIR : Px7 Direction Output Mode Setting bit -

Px.60DIR : Px6 Direction Output Mode Setting bit -

Px.50DIR : Px5 Direction Output Mode Setting bit -

Px.40DIR : Px4 Direction Output Mode Setting bit -

Px.30DIR : Px3 Direction Output Mode Setting bit -

Px.20DIR ¢ Px2 Direction Output Mode Setting bit -

HIN[WIH|OTO |

Px.10DIR : Px1 Direction Output Mode Setting bit -

éégéégéémg

0 Px.00DIR : Px0 Direction Output Mode Setting bit -

%% 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 RW Description Default Value
31:8 R Reserved -
7 W Px.7IDIR : Px7 Direction Input Mode Setting bit -
6 W Px.6IDIR : Px6 Direction Input Mode Setting bit -
5 W Px.5IDIR : Px5 Direction Input Mode Setting bit -
4 W Px.4IDIR : Px4 Direction Input Mode Setting bit -
3 W Px.3IDIR : Px3 Direction Input Mode Setting bit -
2 W Px.2IDIR : Px2 Direction Input Mode Setting bit -
1 W Px.1IDIR : Px1 Direction Input Mode Setting bit -
0 W Px.0IDIR : PxO 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 RW Description Default Value
31:8 R Reserved -
7:0 R Px.yOLEV : Px.y Output Level bit 0x00
0 : 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 : Px7 Output Data High Level Setting bit -

Px.60H : Px6 Output Data High Level Setting bit -

Px.50H : Px5 Output Data High Level Setting bit -

Px.40H : Px4 Output Data High Level Setting bit -

Px.30H : Px3 Output Data High Level Setting bit -

Px.20H : Px2 Output Data High Level Setting bit -

HIN|WH[OT|OY [

Px.10H : Px1 Output Data High Level Setting bit -

ééééééééwg

0 Px.00H : Px0 Output Data High Level Setting bit -

%% 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 R'W Description Default Value
31:8 R Reserved -
7 W Px.70L : Px7 Output Data Low Level Setting bit -
6 W Px.60L : Px6 Output Data Low Level Setting bit -
5 W Px.50L : Px5 Output Data Low Level Setting bit -
4 W Px.40L : Px4 Output Data Low Level Setting bit -
3 W Px.30L : Px3 Output Data Low Level Setting bit -
2 W Px.20L : Px2 Output Data Low Level Setting bit -
1 W Px.10L : Px1 Output Data Low Level Setting bit -
0 W Px.00L : Px0 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 RW Description Default Value
31:8 R Reserved -

7 R Px.7ILEV : Px7 Input Level bit Pull-up
0 : Low Level 1 : High Level

6 R Px.6ILEV : Px6 Input Level bit Pull-up
O : Low Level 1 : High Level

5 R Px.5ILEV : Px5 Input Level bit Pull-up
0 : Low Level 1 : High Level

4 R Px.4ILEV : Px4 Input Level bit Pull-up
0 : Low Level 1 : High Level

3 R Px.3ILEV : Px3 Input Level bit Pull-up
0 : Low Level 1 : High Level

2 R Px.2ILEV : Px2 Input Level bit Pull-up
0 : Low Level 1 : High Level

1 R Px.1ILEV : Px1 Input Level bit Pull-up
0 : Low Level 1 : High Level

0 R Px.0OILEV : PxO 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 RW 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 ( PXPUEN )
Address : 0x8002_3418 / 0x8002_3458 / 0x8002_3498 /
0x8002_3518 / 0x8002_3558 / 0x8002_3598 /
0x8002_3618

Bit

Description

Default Value

31:

8

Reserved

Px.7PUEN :

Px7 Pull-up

enable bit

Px.6PUEN :

Px6 Pull-up

enable bit

Px.5PUEN :

Px5 Pull-up

enable bit

Px.4PUEN :

Px4 Pull-up

enable bit

Px.3PUEN :

Px3 Pull-up

enable bit

Px.2PUEN :

Px2 Pull-up

enable bit

HIN|WH[OT|OY [

Px.1PUEN :

Px1 Pull-up

enable bit

0

ééééééééwg

Px.0PUEN :

Px0 Pull-up enable bit

w*%% 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 R'W Description Default Value
31:8 R Reserved -

7 W Px.7PUDIS : Px7 Pull-up disable bit -

6 W Px.6PUDIS : Px6 Pull-up disable bit -

5 W Px.5PUDIS : Px5 Pull-up disable bit -

4 W Px.4PUDIS : Px4 Pull-up disable bit -

3 W Px.3PUDIS : Px3 Pull-up disable bit -

2 W Px.2PUDIS : Px2 Pull-up disable bit -

1 W Px.1PUDIS : Px1 Pull-up disable bit -

0 W Px.OPUDIS : Px0 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 Detection 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 | Px7RED : Px7 Rising Edge Detect bit 0
O : Disable 1 : Enable
6 R/W | Px6RED : Px6 Rising Edge Detect bit 0
O : Disable 1 : Enable
5 R/W | Px5RED : Px5 Rising Edge Detect bit 0
0 : Disable 1 : Enable
4 R/W | Px4RED : Px4 Rising Edge Detect bit 0
O : Disable 1 : Enable
3 R/W | Px3RED : Px3 Rising Edge Detect bit 0
O : Disable 1 : Enable
2 R/W | Px2RED : Px2 Rising Edge Detect bit 0
O : Disable 1 : Enable
1 R/W | Px1RED : Px1 Rising Edge Detect bit 0
O : Disable 1 : Enable
0 R/W | PxORED : Px0 Rising Edge Detect bit 0
O : Disable 1 Enable

##+ Rising Edge ¢} Falling Edge”} A9 47 ¥ S W= Any Edge mode 7} ¥t}

Port Falling Edge Detection 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 | Px7FED : Px7 Falling Edge Detect bit 0
O : Disable 1 : Enable
6 R/W | Px6FED : Px6 Falling Edge Detect bit 0
O : Disable 1 : Enable
5 R/W | Px5FED : Px5 Falling Edge Detect bit 0
O : Disable 1 : Enable
4 R/W | Px4FED : Px4 Falling Edge Detect bit 0
O : Disable 1 : Enable
3 R/W | Px3FED : Px3 Falling Edge Detect bit 0
O : Disable 1 : Enable
2 R/W | Px2FED : Px2 Falling Edge Detect bit 0
O : Disable 1 : Enable
1 R/W | Px1FED : Px1 Falling Edge Detect bit 0
O : Disable 1 : Enable
0 R/W | PxOFED : Px0 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 Detection 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 | Px7EDS : Px7 Edge Detect Status bit 0

6 R/W | Px6EDS : Px6 Edge Detect Status bit 0

5 R/W | Px5EDS : Px5 Edge Detect Status bit 0

4 R/W | Px4EDS : Px4 Edge Detect Status bit 0

3 R/W | Px3EDS : Px3 Edge Detect Status bit 0

2 R/W | Px2EDS : Px2 Edge Detect Status bit 0

1 R/W | Px1EDS : Px1 Edge Detect Status bit 0

0 R/W | PxOEDS : Px0 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+x% Writing a zero to a status bit are no effect.
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9 INTERRUPTS

CANTUSE= 3271 #E 9] JAHHE Ad#HE 7FAH, o] d8E2 Timer, SPI, TWI, UART &
I 22 Y5 A oA A= 30709 °1E1€*E9} S5 2719 QIHHER FAHT}.

Key Features
- 32 Ade JdEHE (2 ALY 941‘% AEHES} 30/ W JEHE )
- 95 JIHHE Wi w4 24 AdA (57HA)
- QEgEd] ga B4 2d 44 @A)
- Ad ¥ JAEYHE Enable 7]&
- Ad 8 JIHYE Mask 7|F
- AR Zead bsd AHYE AL

SIEHHE XSS -thr?} % CpruU9 <l E .

CPUE JIHFHE 84S wolsol7] 93t FeE= st 5, AHHE Aoj7ld UH

HEES s FH7F HAS5S g8t

Interrupt Controller= Interrupt Vector AddressE 4] 3lt}.

6. CPUE CHHE F4AE ¢lojA 95 ¢lojA 3T Interrupt Service Routine(ISR) 2.
2 Zdghe},

7. ISR & 33}

8. ISR <3jo] & Interrupt Pending Clear #< 27]Z %3] Interrupt Pending

Registerol] A4 H AHYE & A& F ISR & &3] wA vt

e .

o

s AL-&Z}ol] W) ISR o] AYsFAF mbRF Interrupt Pending Clear 2 27]& 3] ISR W
ANME T QAHHEE Hols d F g
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9.1 Interrupt Vector and Priority

AHHEE 9449+ EIRQOZF 7HE =ot. QY HE ¥y F4+= CPUZF 32bit Addressing
S &17] Wil Z+Zb 4bytesd] A7]|E 717t
Table 9-1 Interrupt Vector & Priority
Vector No. Description Vector Address
0x3F UART Ch7 | OCR 3B Interrupt 0x000000FC
Ox3E DMA Ch1 Interrupt 0x000000F8
0x3D TIMER Ch7 | KEYSCAN Interrupt 0x000000F4
0x3C GPIO5 Interrupt 0x000000F0O
0x3B UART Ch6 | OCR 3A Interrupt 0Ox000000EC
0x3A NFCTRL | SDHC Interrupt 0x000000E8
0x39 TIMER Ch6 Interrupt 0Ox000000E4
0x38 GPIO4 Interrupt 0x000000EO
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 GPIOZ 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
Ox2A USB Device Interrupt 0x000000AS8
0x29 TIMER Ch?2 Interrupt 0x000000A4
0x28 GPIOO Interrupt 0x000000A0
0x27 UART Chl Interrupt 0x0000009C
0x26 DMA ChO Interrupt 0x00000098
0x25 TIMER Ch1 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® EIMR #@ X 2~E]e] AAo| 98 57}# Fefe <8 <IgH
el

- Low Level Modeol4+ External Interrupt A&7} “Low”E FA3l= &oto] 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 Mode®l 4]+ External Interrupt A% 7} “High->Low”® v} w] Qe HE
S WA

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

- Any Edge Modeol A+ External Interrupt 2157} “High->Low” =+ “Low-> High”
2 vk o JHHPHEES TAA T

(m
!
T

P

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 Registersoll 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
im&
Orir rﬂl
> ot

Hx

o]

)5 o]

o g 3
oy,

0>4

—t

Interrupt Pending Registersel] A& SAEHHEES Cleardt’] 9384+ Interrupt Pending
Clear RegisterE &3] 313 AEHHE WEH HIE 3k Writestd =t}

9.5 Interrupt Enable

Interrupt Mask Registersol] 28] Mask® o] d+= QA EHE = Interrupt Pending Registers
o] A% A A= =v v]s], Interrupt Enable Registers(IENR)o] 2]&] Disable® <SIE|HEE
Interrupt Pending Registersell A== =t weba] o] HAAH = 3 wholsolal 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 Registersol] &3] |l SIEHEo| thdlk 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 RW Description Default Value
31:8 R Reserved -
7:0 W Interrupt Pending Register Clear Value OxFF
(0x20 ~ 0x3F)

##% Interrupt Pending Register® Clear 3}7] 934+ Interrupt Vector No. k2= clear 3l
of 3tt}. (Interrupt Vector No. Za1)

External Interrupt Mode and External PIN Level Register (EINTMOD)

Offset Address : 0x8002_0804
Bit R/IW Description Default Value
31:8 R Reserved -
7 R EIRQIST : 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 - Reserved -
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 - Reserved -
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 - Reserved -
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 - Reserved -
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 - Reserved -
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
3 - Reserved -
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 N 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 -

%% Internal 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 -
w#% Interrupt Pending Register® Z+ H]|E9 & &d QAHHAEV AP S-S ek,
Interrupt Pending Register®] %t Interrupt Pending Clear @ *|2=¥ ol 2|8l Clear® t}. &utk
Ao 7 &F Interrupt 7F ©¢ W Clearsdtc}.
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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. Ox3E 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. 0x2A 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

x#%x [nterrupt Enable bit
0 : Interrupt Disable
1 : Interrupt Enable
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Interrupt Mask Status Register (INTMASK)

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

sk E 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. 0x2F 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. O0x2A 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
23:21 R Reserved -
20 116 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 RIW 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 RIW 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. Ox3F 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 Prescaler with clock source selection

Pre-scalere= System Clock® External Clock #& E3& -z g Pols¢l gz &
CLKSEL HIEZ Ea] Ae3d & 15-bit Pre-scaler® %3] 1/2 ~ 1/32768" &5 @ Z&<
A8kl Timer/Counter ® AE3t};. Timer/Countert Pre-scalerE T3 &% Y&

Aeldte] 32-bit Counter & 53T},

Pre-scalerolA] EFEHE 8o HE3I Ao

CNTCLR H|EE %35}9 Pre-scaler counter® %73}

al)

23t HALoE= TPxCONHAA~E]
&
-

System Clock

A

External Clock N — 15-bit Timer/Counter Pre-scaler
i N
Timer Clock Source Select w0 nnnnnn
D |DDDDDD
Pre-scaler Counter Reset Q g g g (C—? g g g
QOO0 0|I00|O
N|IX|IX|IX|X|X|N| X~
N OIW | O1N 00w
NINRFPOFRN
N DO
N
(o]
F YYYYVYYY

\ 4

Timer/Counter Clock Select

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 7]+ A¥® &9, Pre-scaler 28] 1 Timer Counter °l| 9] AA %},

1 1
X
Clock Source Frequency Pre—scaler Factor
1 y 1
Clock Source Frequency Pre —scaler Factor

Timer Period =

x (TMCNT) [sec] {TMCNT >3}

Timer Period = x (TMCNT +1) [sec]  {TMCNT <3}

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

Timer Counter= &2#A|717] §18to] AA = ojof st dAAHe tha3 2ot
- TPxCON - : Pre-scalerd =% <=8€s& AAsta, Zad wgt Pre-scalerg
clear 3Ft}.
- TMxCON’s TMOD : Timer Counter =5 A3t}
- TMxCON’s WAVE : Timer Counterd F7|% A%
- TMxCON'’s PFSEL : Timer Countero] A A} Clocks AA 3t}
- TMxCON’s TMEN : Timer CounterZ Enable -t}
- TMxCNT : Timer Counter®] # | Counter #= ZAA 3}

Timer Counter+= S A2 AAsFe] 22|71t}
- TPxCON A #A
- TMxCNT A4
- TMxCTRL A A
- 9o wgt TPxCTRL's CNTCLR HE AH
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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~Hol| s AAEM Hxo] ZHHIGo| trfEw PWM InterruptE EAg 12y
PWM Interrupt7} 2AslE2te Hx o] Aol 918 9ol PWM &3o] A AP, u
@A PWM PulseE HF7] 984 = Timer Interrupt 9|4 PWME Disable 3foF 3+t

PWM Pulse Period = 1 X 1 x (TMCNT) [sec] {TMCNT >3}
Clock Source Frequency Pre—scaler Factor
1 1

PWM Pulse Period = x (TMCNT +1) [sec]  {TMCNT <3}

X
Clock Source Frequency 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 R F2A1717] fate] AR ofof sl HA~He= thad 2,
- TPxCTRL : Pre-scaler® ¢ &S AAsI, R wa} Pre—scalerZ clear
A=
- TMxCTRL’s TMOD : PWM E=& A3t}
- TMxCTRL’s PWML : PWM =29 Az gHs
- TMxCTRL’s PFSEL : PWMell Al A}8-38F ClockS
- TMxCTRL’s TMEN : PWM< Enable &t}

- TMxCNT tPWMe| #7158 AA s
- TMxDUT : PWME DutyES ZAA 3t}
- TMxPUL : PWME] Pulse 3142 ZAA3Zt}E. PWM Pulsed] 31427} o]

A 2~H Fkol =23tA Timer Interrupt’} EAAAI It} 18y} PWM Pulse= SAH A ¥ A
& A E

PWM=2 U A2 At 52171
- TPxCTRL A4
- TMxCNT A4
- TMxDUT A3
- TMxPUL A3
- F 2o wg} TPxCTRL's CNTCLR 2 A
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PWM Period Value = 0x09h
PWM Duty Value = 0x06h
PWM Pulse Number Value = 0x01h

Internal Counter €0 X11213X4 5 6X7 181901112 3 4 5 6171 8IOX0 12 34X EIEXT I8 9012 345 6 7 8 D)

ot oup | 1 1 1 ]

<«—— Period —»<— Duty —»

4+——+—————— Pulse Number ————»
PWM Interrupt 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 ‘ ‘ r Capture Input
Capture Counter //V Capture Counter //

Capture Interrupt Capture Interrupt

Capture Value

Capture Value

Figure 10-4 Capture Mode Operation
Capture =71% tY3 o] SHE}.
. . . 1 1
Capture Signal Width Time = x x (OCA +1) [sec]
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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= A ~EE e 2t
200 ube}

22]717] 915k A ojok ahiz
Pre-scalers

Capture -2 %Z
- TPxCTRL : Pre-scaler® 2 &5 AAsw, @
clear gt}
- TMxCTRL’s TMOD : Capture B2 A A3}
- TMxCTRL’s CAPMOD  : Capture Pulse FEHZ 243},
Captureol A A2& Clocks ZA3t}

- TMxCTRL’s PFSEL :
- TMxCTRL’s TMEN : CaptureZ Enable 3%ht}.

Capture= U2 &4 =2 AAH3 e F2A 7Y
- TPxCTRL A4

- TMxCTRL A#A
- dg9 ot TPxCTRL’s CNTCLR A4

- TMxDUTE ¢lo]A Capture F7] &<l
- TMxCTRL’s OVSTE ¢4 Overflow 7 <<l

Advanced Digital Chips, Inc
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10.5 Output Compare Mode

Timer €29 L3+ 2709 Output Compare @A AE]E 71X Q7] W&o Timerd

Counter Zte] Overflow 7] Aol 2¥¢] Output CompareE 3 &

F qrk.

*

*

+

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 Output 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_10CO0 / 0x8002_10EO

Bit RW 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: CAP

wxx CAPY Timer Mg H=E 9w o] ).
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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

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
0 : 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 =2 Ez+e o, 31 =+

ot} 3 F7]7F WAEL o]Fo = AFoF PWMS Disable® U}

719k BAA7) = bit
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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 RW 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 RW 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 » Output Compare A Value
- Supported in channel2 and channel3

% 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 RW 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 HA8E SHA fiFEe
=7 Y FHAX e F3lo] o]Fo] ), SPIZF MasterZ AAHTA AZEYo]Ho=z 256
he] theksk AlEld S9S WE 4 k.

SPIE= dlol¥] A&zt vlole AlEZte] FAlo] o]Fo] Zt}
A ARl MEY(sampling)® HZH (shifting)> Al2ld &9 <l
SPI tute]~o] 7E Al Mee Slave A8 #ls Fa & + 9l
tufol 2= SPI W29 FAtel] @3S 4 ¥+=th Master SPI H
2}ele th% Master 2~ 5 YEN = 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 AZH gA
2Eo dolHE 24 HWH 7] FEo|] HAsT). ts Master = A 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 &A1 2E= 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 AEw 44
S 98] AFgET. TX data @A 2B 9} RX buffer dXAEE 74 Ho| Q). 27]= Hl=
TX data @A 2=Eeol 2ot} Hlo|E HEi= = 4 Fo Master UlHFo] 29} Slave t]n}o]
22| SPIF e} v E7} A€

N\

(—) SPIBR —  Counter
Vv
) SPICTRL l .
................ sck_in «
Control Logic CL:Iogk kel sck_out _‘| ?l‘@ SCK
ogic sck_oen
SSX_in |«
0 (| SPISTAT 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

SPIofl &= MISO, MOSI, SCK, nSS, Ul 7l gk #e] 9l SPI ZAEE # A 2~E e WOMP
H E7} z}zbe]l o] &2 2] thdl] Open Drain 2 o|v} CMOS &€& AA3sHA HAr}).

SPI ZEE HA2H MSTR H|Eo| 9]5] Master i Slave §2o] A% oo me}
o] 2ol AAH .

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 F2F3tt}, Master 2=+ CPU7VI "ol A$S a3 7
Sl AMgHT} Slave ZE QY- tlupo] 2ol oJ&] CPUY Al2]d Aol o] Fox|&= 740
ALgET AEE Gx 289 MSTR HEJ ¢a] Mastert} Slave E%o] Melg o},

Master Mode

A

SPICTRL®] MSTR HIEZE AHAstH Master L= F2to] 4
g AES 2713 & o Aol oF-elM e xr]stE dFel SHEA &=

SPIE Master REO|A ARgsteld tha S 714

Pin MUX #X| =g t}hL-2] o] SPI adEo] Q=x el : MISO and MOSI
Master EEo|A = MISOE Algld dlolg 8oz Al2x 3 MOSIE Algld dolg 8o
2 ALgHET 54 §& Hofd wet sy e E v 9 5 9l

SPICTRL #@#]2E ] BAUD, CPHA, CPOL, SIZE, MSBF, WOMP9] #t
42 98] MSTR HIE A A3t} SPIS enabledt== SPIEN H|ES 4
Slave T]H}o]A~E enable @},

AES AlZelr] 98l A9g dolel s SPIDATA A2~ 27| g},

g3t} Master

ML
o Mo
o,

SPI+= ZH&o] #1vbH SPISTAT #lA4E 9 SPIF Z 18 H/WZ o2 AAs}, SPIF7) ¢l
7FHeH QJIEHE Q3o dAEY, SPIF7F AAH o] & AElelAl SPISTAT A 2HE ¢la
SPIDATA #@A| 2=l 227] Y ¢17] &2to] dojuyd SPIF s Asdo=z Felof wr).

ol AES Wi wrE Agd ZF(SCK)ol 7)€t SPICTRL # A ~¥ ¢ CPHA
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¢} CPOL HIEE2 ZE9 143 SA4S Alojgth. CPUZF MOSI oA HelHE Hul=
SCK edge®} MISO #& 3 9+ dolH 9 latchdli= SCK edgei= CPHAS CPOLJ
o3l A4}

Slave Mode

SPICTRL #A2E< MSTR HES «07o.z AAEH Slave =z F23k}, Slave RE9
A=, SPIE A dgd AE3S 2713 & = vk A5S 9% Bl A Masterd] 98] %73} ®vh
Slave 2+ E3| thEMaster SPI B 2o A AFRHtTh Folzl Alzko & &t tiujo] A4t
o] W=Master7} 2 4 7] wito]t}.

SPIol MISO ¢} MOSI #o] ddx == PIN MUX #AAEHE AA3T} Slave REo|AE A
g4 deoly %S5 fd MISO o] A5, Al Y deoly 98-S 9] MOSIFe] AH-&%
ot 54 8ok WA & o e shuhe] dRk dgsith SCK & o9 Algd 299
t}. nSS7} ¢17FEW  Slave=® A F T}

tole HAES 9d dolE dAAEo| 2715 dt}. Slave REoME SCK, MOSI, and nSS
= 9ldola MISOE =¥ o] Hrt}

CPHA, CPOL, SIZE, MSBF, WOMP 9] 245 9l& AEZ #A| ~Hel @& <&tk MSTR H]
E Zglo] go 2 Slave H4-S Helsitt SPIENE Alste] SPIZ enableA] 71T}, Slave R E
o] tjujo]l 2o A= BAUDO k& SPI H#tol] GaS m %] eki=rt},

SPIEN7} A= 11 MSTRo] ZFgloj= ™, nSS¥ 9489 “Low” A E|7} Slave 2= 3%}
713} sl nSS W & 92X gy o 2wk AL}

=

o

dloJEl 9] nlo]lEy 9= H4 Fo SPIE= SPIF Zd1E At HEE #x2~H9 SPIE H]
E7} dA o] 9o, SPIF7F QIZFEH A EQ o] A,

AEe QoA dAE SCKel F7]% o] it} CPHA$ CPOLS Slave CPUZF MOSI #&
£33 Eolex= HolHE XA MISO #& F&] yrle dole e &8¢ Edges 243
=
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11.4 SCK Phase and Polarity Control

HEE dA=He F Jie] HEZF SCKel 91743 SA4S A4t S8 S4(CPOL) HIE
99 =4 (High or Low)= A=t 39 94 HE CPHA:= AE BlelWdd 9%&F& 5
F 7 AE Y S dhdEs dEdd 299 9143 542 Masterst Slave B
of 2t ofWl Afol= AE Atolel <73 *é-% HHo] Master tHpe] =7} Slav
ojxoh e FHOR HOHE Fi WS £k Stk SPIS] o]Hd §9A4E Ao B
Nelod FugAste] 4HA A4S st Ak

('Dom

Irt

oft @ 1o

R

_ﬁd o e e

nss _| l—
77 = B E R R E R 7/ //////4

MSBifCPHA:0| | | | | | | |

Internal strobe for data capture (for all modes)

Figure 11-2 SCK Phase and Polarity

11.5 Data Transfer Timing

CPHA="0’o]al MSB A]ﬂo REoA 1Byte o]y HE Ee|WEE Kotk SCKE +
Mol dee] 8-S YeEry ). sty CPOLQ 0°¢l A $-ola th& 3ty+= CPOL9| ‘1’ °
74 9-o|t}, o] Elo]wEE Master®}t Slave’} SCK, MISO% MOSIH o 2 X Ao glowm
2 Master E}o]WE = Slave Bo|WER B 4 9t} MISO 41&+ Slaveo] A9 %Eﬂol
MOSI A&+ Master?] &% Az ot} nSSAE = Slavez 9 3 A8l Als ot}

Masterd uwW SPDRel| Hlo]HE 2™ %ol %73} Ht}. Slaves nSS7} falling edge €
w A4S %7]3}F 3t SCK AlsE A HA SCK cycled wHFE7]71A] inactive A EIZ do}
Atk A% 47E YehgE SPIFHIEE 84 SCK cycle?] EolA setdth. CPHA="0"Y uf
= nSS7} lowS o7l 1vlelE A% & &2 AI7F Wel| Inactive (High)®lt}. Slave: nSS7}
lowd Wl data registere] #& write 3 write collision error7} ¥A) 3k},
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SCK CYCLE 1 2 3 4 5 6 7 8

seceeoro | N\
SCK (CPOL=1) —_\ _/_\ _/—

M ::tgrsclmt) —-( MsB X 6 5 4 3 2 1 YLsSB
| | | | | | | |
(M?sltiroln) MSB 6 X 5 4 3 2 1 XLsB

(Tonsslive) _\!?\ /

l

Figure 11-3 Transfer Timing when CPHA = 0’

CPHA="1"?1 ZA9-¢] A& Eoly ol SCK= w2t 89 A cycle®] ¥HF=7]¢A] inactive
Ft}. SPIF HE+= 8HA SCK cycled] Edo|A setdth. 8H A SCK cycled] Z3FF7]A
wpA 9k edge7} A7]17] w9 Slaver 8HA SCK cycled] F7tollA mlA| = Hlo]E S sample
gk Sof] Al $smstt) nSS+ 1Byte W whA|AL ol AE AIZE FF T3] lows A
t}. weld CPUZF A% AElZS Pollingdle] %02 AEsts A$ds A% low AHE
A &HA H T},

SCK CYCLE 1 2 3 4 5 6 7 8

sk erorn L
SCK (CPOL=1) —\ _/_\ _/ _\

Mosl  ————(msBX 6 X 5 X 4 X 3 X 2 X 1 XLsB
mso  — msBX 6 X 5 X 4 X 3 X 2 X 1 LSB
N

Figure 11-4 Transfer Timing when CPHA = 1’
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2=~ 0]

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 A 9] 95 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

f
SCK Baud Rate = ——F<¢
2% (SPIBR +1)
or

foci _

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 Y4& 8= gltl. Open-—
o] HQ3st 749 SPICTRL #A2=H<e WOM P Mf_% A A3te] Open-Drain =8 &
zhzrelr 29 ghle] WFE=A] 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
A3 7] 8/16/328 EES A& 3k},

MSB(MSBF=1)1} LSBTEﬁ =

SPICTRL @A~ ¢ SPISIZE H|E-&
B9 MSBFHIEX Hlolg A% A

11.9 Write Collision
=o SPIDATA ¥ A 2ol 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
FIFOo #74= dlo]g e} TX Shift @A 2E 7} 5 v]YA|H WAt SPI d40] iy
S oulstt), SPI d5o] daFHASS 20 4 2+ Interrupt ©|t}.

MODF Interrupt
Mode fault 7} dojvbd w3ttt Mode fault® o3& 709 Master7} €48t 4$ = o]
A2l Master7} HlolHE A$ste F5-5 Lo}

nSS Interrupt
nSS port A& E 7HA|ste] Wyt A7iA Gk

TX_FIFO_FULL, TX_FIFO_EMPTY ,RX_FIFO_FULL , RX_FIFO_EMPTY

- TX_FIFO_FULL : 8Byte¢ W% FIFO 7} E% YA LS on it} o] Abe]ol A
TX FIFO° o8& ¢ A$-A =™, &2 dolg dEo| o]Fo]FtL},

- TX_FIFO_EMPTY : TX FIFO°] AYAH dHolg 7} B% AEE o] Hq8S onsh
oh ey ob# TX Shift @A 2=H7F Bl A A ek k7] Wil SPI d&o] gxd A

- RX_FIFO_FULL : RX_FIFO7} 2% AYAes o nsic},

- RX_FIFO_EMPTY : RX_FIFO7} 2% vl S5 ov g},

SSX

soc J[[IUUUWL AmdULuOL  TUUDUUUUL - IWUUUUTOL

oo (a

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

V44

Description

Default Value

31:

8

R

Reserved

7

R/W

SPIEN : SPI Enable
0 : SPI is disabled.
1 : SPI is enabled

R/W

WOMP : Wired-OR Mode for SPI Pins
O : Outputs have normal CMOS drivers.
1 : Open—drain drivers

R/W

MSTR : Master/Slave Mode Select
0 : Slave operation
1 : Master operation

R/W

CPOL : Clock Polarity

O : The inactive state value of SCK is logic level
zZero

1 : The inactive state value of SCK is logic level
one.

R/W

CPHA : Clock Phase

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.

R/W

MSBF : Most Significant Bit First
O : Serial data transfer starts with LSB.
1 : Serial data transfer starts with MSB.

R/W

SPISIZE : Transfer Data Size
00 : 8-bit data transfer.
01 : 16-bit data transfer.
10 : 32-bit data transfer.

SPI Baud Rate Register (SPIBR)

Address : 0x8002_1C04

Bit RW Description Default Value
31:8 R Reserved. -
7:0 R/W | Serial Clock Baud Rate OxFF
— fPCLK
2% (SPIBR +1)
Master Mode SCK < System Clock / 2
Slave Mode SCK < System Clock / 4
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SPI Status Register (SPISTAT)
Address : 0x8002_1C08

Bit RW 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

0 : 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 RW 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[O] in
any transfer mode
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SPI nSS Control Register (nSSCTRL)
Address : 0x8002_1C10

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

SPI Interrupt Mask Register (SPIINT)
Address : 0x8002_1C14

Bit

V44

Description

Default Value

31:

8

R

Reserved

7

RW

SPIFE : SPIF Interrupt en/disable
SPIF Interrupt occurs when transfer has
completed.
O : SPIF interrupt is disabled
1 : SPIF is enabled

RW

MODFE : MODFI Interrupt en/disable
MODFI Interrupt occurs when two more master
use data line.
0 : MODFI interrupt is disabled
1 : MODFTI is enabled

Reserved

(@)

RW

nSSEN : nSS Interrupt en/disable
nSS Interrupt occurs when nSS signal has
changed.
O : nSS Interrupt is disabled
1 : nSS Interrupt is enabled

RW

STXFE : FIFO_TX_FULL Interrupt en/disable
FIFO_TX_FULL Interrupt occurs when FIFO_TX
1s full
0 : FIFO_TX_FULL Interrupt is disabled
1 : FIFO_TX_FULL Interrupt is enabled

RW

STXEE : FIFO_TX_EMPTY Interrupt en/disable
FIFO_TX_EMPTY Interrupt occurs when
FIFO_TX is empty
0 : FIFO_TX_EMPTY Interrupt is disabled
1 : FIFO_TX_EMPTY Interrupt is enabled

RW

SRXFE : FIFO_RX_FULL Interrupt en/disable
FIFO_RX_FULL Interrupt occurs when FIFO_RX
1s full
0 : FIFO_RX_FULL Interrupt is disabled
1 : FIFO_RX_FULL Interrupt is enabled

RW

SRXEE : FIFO_RX_EMPTY Interrupt en/disable
FIFO_RX_EMPTY Interrupt occurs when FIFO_RX
is empty
0 : FIFO_RX_EMPTY Interrupt is disabled
1 : FIFO_RX_EMPTY Interrupt is enabled

Advanced Digital Chips, Inc. CONFIDENTIAL
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12 TWI (Two WIRED INTERFACE)

HE TWI B 2¢to] e Ho]AS 98] TWI AEZHE YAt TWIE SCL¥ SDA A&
= 7H

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 F33lt}. Start conditione SCL ©] high ¥ w] SDA line©] high-to-low® transition 3F
t}. Stop condition> SCL ©] high ¢ w SDA line ©] low-to—high® transition 3Ft}. Start
condition ©] ¥ASFH, 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 #23= SCL #elel 9 WA S oA Aol st} A 3 vlolE dlolgHE A%
93] 25 971¢] S8 o] FQ3ttl. Masters ACK HE AES st 28 HAAE Ao
=

(o o

0}-}

A% ACK F¢ M8 99 0 o SDA delE s $E7) Ad SDA A
ook G, Ea FAl]E 2w SDA 2ele “Low s fske] SCLO] obF W
A 2] “High” ?{M Al SDAE “Low”® W=t

ACK HEE AZTEYoAOZ control register? TXACK HEZEZ AAse] ACKY
NOACK=Z A&& 4= 9]

Clock to Output
—— e
Data Output by — ; .- ! ]
Transmitter ; \ ; / X X
Data Output by
Receiver
SCL from 1 2
Master Start
Vet ,
Condition Clock Pulse for
Acknowledgement

Figure 12-4 Acknowledgement of TWI

12.4 READ-WRITE OPERATION

FTA T4 BEAA HolE dF Fo TWi-bus AHHAO|AE dlolE F32ZH #H A 2Ee|
olE]7} =n]E wj7hA] 7l oF shc) dlolE 22old uwjzbx] SCL g9le Low® X2 Ho]
b A 2E dolg 7} HlolE HAZE @A A AoyA il A SCLE release ¥ U}

InterruptE A& 4%, TWIE &4 dlolg A% % interrupt® L33t CPUE
interrupt 835 W Fo MEZE HolHE WH &t

4

Fa =2t E‘:Oﬂi\i dolEl & A% Fo| TWI bust data® o] Z w7px 7|g&n), &
AE dolE 7l ¢Jo] Z w7bA] SCLE LOWRE 4 ¥t A 2E data’} AAL & thS
SCL< release %‘ﬂr.

InterruptE A& A9, TWIE dolgHE 213 T interruptE HAY3}3L, interrupt
requestE W& CPUE dataZ® &
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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®} Device2¥ EAle]l master mode & & sl= 7490 SCL #}<loA LA =
99 RS B tgd go] 57|87t o] Fo Xt

start counting

wait state HIGH period
CLK1 —————— \
CLK2 counter reset \
\ o\
SCL

Figure 12-5 Bus arbitration 1 of TWI

$1 AF8tolA SDA #elel yelY = data kol whel Devicel, Device2% syt $-A4AS

masterl loses Arbitration
DATAL # SDA

PV @ /o

R A A N/ VA NV A

Figure 12-6 Bus arbitration 2

DATAL -
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12.6 ABORT CONDITIONS

Arbitrationo] 2R XL AL
1. TWICTRL @A B2l MSTR HIEE Z2]oJAl7|H stop o] LA},
2. NO ACK ZA3le] stop 7o) @At 5 ACK 13tollA SDA A&7t “Low”7} ofu™
g ia=
Arbitrationo] 243 A$-

Arbitration & 23] AAAHEE AL AF MSTR HE= ZF AT o]o] <93k Stop
conditione WAIELA] =th A W& F<l SCL 9L 3 HlolE AS E71A AP H
tlo]E %22l SDA: High AEl7} ©oh

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] dlole $213 do]g F=4lo] tE Flow charto]th FA1 Ale} 4241 Aol oA 7}
g 2 Folge Fa4 Alel vpAY dolelE $4317] Aol ACK HIEE NOACKZ 443
GA7E v dvkE=E Holtk o] AL master?} slavedl Al mEX Y Al HolH IS a7 9%
Aolth, L3k, A dolEHE 44135l7] 93 SCL 85 A7) 93l TWIDATA @A 2~H
9] dummy read ©A7} €3t}

BEGIN

<
b 4

Bus Busy ? _YES |

NO
v

Write TWI Header in
TWIDATA

A
Set MSTA in
TWICON to Generate
START

b 4

Transfer NO
Complete ?

<

YES

A

Write Data to
TWIDATA

<

b 4

Transfer NO
Complete ?

YES
)4

NO

Last Word?

YES

v
Negate MSTA in
TWICON 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 MSTA in
TWICON to Generate

Transfer
Complete ?

YES

Write TWI Header in
TWIDATA

Set REPST in
TWICON to Generate
RESTART

>
<

Transfer
Complete 2

YES

Dummy Read
TWIDATA

[P
-

Transfer
Complete 2

Read Data from

YES TWIDATA

Set TXAK in
TWICON 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)
( BEGIN >

Receive

Header ?

tef =12

Addressed a
Salve ?
Check SRW bit in
TWISTAT for
Rx Xmit/Rev Tx
Read dummy data
from TWIDATA
(for tcf bit clear) >
—»
a  /
Transfer > NO Write Tx Data in
complete ? TWIDATA
i YES
Transfer NO
Read Rx Data complete ?
from TWIDATA
YES
v
< END >
Figure 12-10 Slave Mode Flow Chart (Polling)
Advanced Digital Chips, Inc. CONFIDENTIAL 117



CANTUS

Ver 1.84

Slave Mode (Interrupt mode)

BEGIN
tcf Interrupt occurred

NO

Addressed
as Salve ?

Check SRW bit in
TWISTAT for
Rev/Xmit

A

Read/Write
TWIDATA

e

A

Figure 12-11 Slave Mode Flow Chart (Interrupt)
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12.8 TWI Control Registers

TWI Control Register (TWICTRL)
Address : 0x8002_2000

Bit RW Description Default Value
31:8 R Reserved. -
7 RW TWIEN : TWI Controller Enable. 0
TWI 54218 Yal Y& register? settingel] &
A A o] bitE setA] X1t}
1: TWI controller enable
0: TWI controller disable
6 R Reserved. -
5 RW | TWIMOD : Master/Slave Mode Select. 0
0ol 1% ©vl¥™ Master mode’} AEIEHA
START condition®] #A%t}  clear®™ STOP
condition®] WAslx, Slave mode® A3sic},
clear¥|t g} Alo] AZS ¢S AEigkd, STOP
conditione TAISHA] &&=t
1: START conditionS &AA| 71t}
0: STOP conditions ¥ A1t}
4 RW | TWITR : Transmit/Receive Mode Select. 0
Master Mode®l A 9] HE &5 A4¢th
1: TWI Master 41
0: TWI Master 41
3 RW TWIAK : Transmit Acknowledge Enable. 0
o] H{EL: ACK T3+ &<toll SDA line?] #< A7
st}
Master Receive Mode¥ npx ot vlo]lE A
gl NO ACKE dHlolH HdFo] mpx]uels e
upx] 2 A4 5 NO ACKo|¥, STOP conditions W
AR 1T
17 ACK bit = “1” - NO ACK (no acknowledge)
0: ACK bit = “0” — ACK (acknowledge)
2 RW REPST : Repeated Start. 0
o] hitE 1= write sF'H, TWI controller 7} Master
o o] Repeated START conditionS A 71T},
Repeated START condition®] A3 clear¥lt}.
1: Repeated START conditionS ‘& A 71},
0: N/A
1 R/W | TCIE : Transfer complete Interrupt enable bit 0
I-bytett¢] 9] HolH HFo] 4uFHAS o, AHH
E WA o5 A
1: Interrupt enable
0: Interrupt disable
0 R/W | LSTIE : Lost arbitration Interrupt enable bit 0
Master®2 &2 Al, A5 AS ANS 45, UH
HE WA AAFE AA s
1: Interrupt enable
0: Interrupt disable
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TWI Status Register (TWISTAT)
Address : 0x8002_2004

Bit RW Description Default Value
31:10 R Reserved. -
9 RW TXEMPTY : TX Buffer Empty. 1

o

F2 W AEE Yepdch 0d W,
2 Write® 4 T},

0: &4 B B dgolgrt gl
10 A HH7F 89l

ol
rr
2
o

dlo

8 RW RXFULL : RX Buffer Full. 0
T2 W] AEHE yepdch 19 o, o
2 Write® 4 St}

0: A W7 v A

10 A W ¢lojzd dlolE 7t &

y
rlr
=
o

7 R TWIDT : Data Transferring Bit. 0
st vlolE AE & wjuit} set® 3, TWIDATA #A
2~HE readt} write® W clear®th.  E3F o] bit
ol 1& writedt® clear¥t}.

1 @ wlolE A% g

0: ulolE HE F

6 R TWIAS : Addressed as Slave Bit. 0
Z}x19] address9} Ag W2 address7F IA T o
TWI controller= | slave2ZA  T2stA] =t}
TWICON # A 2~H 7} write®A Y, STOP condition
gkl A] clear ®Y

1: Address7} ¥ =]k

0: Address7} = 3H#] 5

5 R TWIBUSY : Bus Busy Bit. 0
TWI bus AE1E 273ttt START condition®l 2] 3}
set 13, STOP condition®l 9@l cleardt}. o] H]
Eo 05 writedtol = clear®t}.

1: Bus busy AHj

0: Bus idle &g

4 RW TWILOST : Lost Arbitration Bit. 0
TWI controller”} master mode¥d ©, buse A o]
Ae QANS AS setdr. 2ETEo]Hom
cleardlFo]oF 3t} 1S writed'd clear¥lt}.

1: Lost arbitration®] 23} S

0: Lost arbitration®] AsHA] &k,

3 R TWISRW : Slave Read/Write Bit. 0
TWI controller’} slave mode¥ FFA T2

Jehui,

a9

R Reserved. -

1 RW RSF : Repeated start flag 0
Repeated START conditiono] ¥A3R =% &2l3}
+ flag bito]t}. Repeated START condition®] 243
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3t set¥ ™, STOP condition®] ¥WAsFAY, setd
Aol A o] bitel]l 1S writed'd clear¥ t}.

1: Repeated START condition®] A3} 5.

0: Repeated START condition®] A s}x] &ALt
STOP condition®] TA3FF <.

TWIRXAK : Received Acknowledge Bit.

ACK T3t 0] SDA line®] #< <9lv] 3},
1: No Acknowledge 4!

0: Acknowledge 41

TWI Address Register(TWIADR)
Address : 0x8002_2008

7-bit slave address. TWI controller®] device

address& UERA T}
[7:1] = Slave Address
[0] = Not mapped

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

TWI Data Register (TWIDATA)

Address : 0x8002_200C

Write - &A1 Holg && HAZT deviced F24.

Read - g4I dlo]H

Bit RW Description Default Value
31:8 R Reserved. -
7:0 RW | TWI data : TWI "l°o]E =S yepJt) 0x00

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

Bit RW Description Default Value
31:4 R Reserved. -
7:0 RW Baud-rate O Value. TWIBRO = 3 0x0F

Advanced Digital Chips, Inc. CONFIDENTIAL
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TWI Baud-Rate 1 Register (TWIBR1)
Address : 0x8002_2014

Bit RW Description Default Value
31:9 R Reserved. -
8:0 RW Baud-rate 1 Value.. TWIBR1 =2 0O OxFF

TWIBRO = f o, x 700ns +3

fPCLK

L=
(2TWIBR1+TWIBRO + 7)

* f . = AMBA APB clock frequency

*SCL = TWI A% &=
ex) APB clock®] 50MHz, TWI 4457} 400Kbps <) 25, ( f,,. = 50MHz , SCL = 400Kbps)
TWIBRO =50MHz x 700ns + 3 =50x10° x 700x10° +3=38
fous 50MHz

6
= — 400Kbps = — 200x10° = 20107
(2TWIBR1+TWIBRO+7) (2TWIBR1+3847) (2TWIBR1+ 45)

<Baud-rate Register Setting Reference Table>
TWIBR1

Fous TWIBRO 400Kbps. | 300Kbps | 200Kbps | 100Kbps
55Mhz 42(2Ah) | 45(2Dh) | 67(43h) | 113(71h) | 251(FBh)
50Mhz 38(26h) | 40(28h) | 61(3Dh) | 103(67h) | 227(E3h)
45Mhz 35(23h) | 36(24h) | 54(36h) | 92(5Ch) | 204(CCh)
40Mhz 31(1Fh) | 31(1Fh) | 48(30h) | 81(51h) | 181(B5h)
35Mhz 28(1Ch) | 27(1Bh) | 41(29h) | 70(46h) | 158(9Eh)
30Mhz 24(18h) | 22(16h) | 35(23h) | 60(3Ch) | 135(87h)
25Mhz 21(15h) | 18(12h) | 28(1Ch) | 49(31h) | 111(6Fh)
20Mhz 17(11h) 13(Dh) 22(16h) | 38(26h) 88(58h)
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13 UART

CANTUS®] UART+ RS-232C IH# o] 2~9] 7]5& HAgh dubzQl PC % 1/0 device$}
g vEF57] B2 Y% kst AorlsS 71 8 Y 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

Serial

A
Transmitter Qutput
Shift —
Register

Transmitter
FIFO

\4
_Homrmw

FIFO
Control
Register

Baud
Generator

APB BUS

Divisor
——) Latch(i5.LS)
Line

Control
Register

Line
(————) Status
Register
UART
Interrupt Interrupt Interrupt
Enable Control
Register Logic

Interrupt
1D
Register

S

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

rial Data Format
7} %k dlo]H

] ek Aol

ULCRn[4:0
]

Description

00010
No Parity /
1 Stop bit/
7 Data bit

I I | | | I | I I I
| ARHIE |CIOIEIHIE GIOIEBIS | CIOIEIHIS | GIOIEHIE | HIOIEHIE | HIOIEHIE HIOIEHIE | FXHIE |

D1 D2 D3 D4 D5 D6 1

— FSESCSCpe— (-

il

| | | | | | |
| T T T T T T

| | | | | |

0 //K( Do | | | | |
| | | | | | |

| ] ] T T ] |

| | | | I | | |

00011
No Parity /
1 Stop bit/
8 Data bit

| I | I I I I | |
| NEBIE | CIOIEHIE GIOIEHIE HIOIEHIE GIOIEHIE HIOIEHIE GIOIEBIE GIOIEHIE HIOIE IS

FXAHIE

D1 D2 D3 D4 D5 D6

|

| |
0 //Ki DO

|

)

[
I
|
|
|
[
|

00110
No Parity /
2 Stop bit/
7 Data bit

— ] — ] —

=)
~
-

Al ZH

(=

m

|
HIOIE‘IHI_E_lGIOIEiUI%]E1IOI8HI§|G|0|51UI§ IEiIOIHHI_%]HIOIHHIE IEiIOIE!HIEI HAHl

FXHIE I

D1 D2 D3 D4 D5

.

| | | |
| | | |
g /4<Do i e >/ST1M
| | |
| | |
| | |

| |
| |
| |
| |
| |
| |
| |

STb2

00111
No Parity /
2 Stop bit/
8 Data bit

| |
| NHHIE |GIOIEHIE GIOIEIHIS HIOIEHIE | HIOIEHIS | CIOIEHIE HIOIEHIE |

:GIOIHHIE:HIOIHHIE HAHE :’SIIHIE |

D1 D2 D3 D4 D5 D6

E| E| E| E|
|
| |
0 /Kino
I |
|

| |
| |
| I
| |
| |
I I
| I

| | |
| | |

| STb1 | STb2
| D7>Y/ 11 1

| | |

T |

| |

11010
Even Parity /
1 Stop bit/
7 Data bit

I | ] | | | | | | |
| ARBIE | HIOIEHIE CIOIEHIE | HIOIEHIS GIOIEHIE | HIOIHHIS | GIOIEHIS CIOIEHIS | HRIEHIE | B XIS

D1 D2 D3 D4 D5

=l
| |
| & |
ven
|
|

11011
Even Parity /
1 Stop bit/
8 Data bit

: AXHIE :E1I0|EH:II§:HIOIEMIE:E{IOIE(HIE:HIO!HHIE:EﬂOlE{HI%:HIOIHHIE:GIOIE{HIE:E{IOIE{HI%:JIMBIEJHI : AXHE

D1 D2 D3 D4 D5 D6

e

w)
\‘
PS
R
b
—_

Advanced Digital Chips, Inc.

CONFIDENTIAL 125




CANTUS Ver 1.84

: A XRHIE :EilOlHHIE:GIOIEJHIE:EiIOIHHIE:HIOIE{BIE:E{IOIHHIE:E1IOIHHIE:GIOIE{H]E:DHEIEIHI : HIUHE : HXHE :

I T g g T K T T N "

11119 I I I | I I I | | |
Even Parity / I | T T T T T T T T
2 Stop bit / 0 /< DO | DI | D2 | D3 |, D4 | D5 | D ><Flf::ty ST | 876 |
7 Data bit [ | [ | | [ | | | [

I I T | T T T | | I

I I [ I I I | | |

I I | | I I | I I I | I I
| MEHIE IHIOIHHI§|G|01515|§IL{IOIHtiIElHIOIHBIéIHIOIE{HI§|E{IOIHHIEIHIOIHHIE'HIOIHBIE|IIMEIEJHI§I HXHE | HUHE |

11111 | | | | | | | | |
Even Parity / [ | T T T T T T T
2 Stop bit/ o Do | DI | D2 D3 | D4 D5 | D6
8 Data bit | | | | | | | | l
| | | T I T T I T
| | [ [ | | | | [
: Al EHBIE :EﬂOlE{HlE:GlOlHﬂIE:EﬂOIHHlE:UIOIE‘H:‘IE:EilOIHHIE:[1|O|HH|E:ENOIEIHlE:JlﬂEIEIHlE: HIHBIE :
01010 T i P L
Odd Parity/ I I T T T T T T I I T
1 Stop bit / 0 po ! p1 ! b2 ! p3 ! pa ! bs ! De '
. | | | | | | |
7 Data bit [ ! I ! ! | | | Pa"ty [
| | | | | | | | 1
| | | | | | | | |

: Al ZHHIE :HIOlE{HIE:BIOIHﬁIE:EﬂOIHHlE:HIOIHHIE:BIOIE{HIE:HIOIE{HIE:BIOIE{EIE:HIOIE{HIE :HNEIEJHI : HXHE :

01011 | | | | | | | | [ |
Odd Parity/ I [ T T T T T T T T
1 Stop bit / 0 DO | DI | D2 ;| D3 , D4 | D5 | D6 | D Poa:'.(:y :
8 Data bit [ [ | | | | | ! | | |

| | | | | | 1 | | | |

| | | | | [ 1 | | [ |

: Al ZHIE :HIOlE{HlE:GlolE{UIE:HIOlE{HlE:HlOlHUIE:HlOIE‘UlE:ElIOIE‘HﬂlE:GlOlE{HlE:ﬂHPJElHIE: HIHE : HXHIE
01110 ] ; i |

|

D1 D2

Odd Parity/ I
2 Stop bit/ 0 DO
7 Data bit I |

I

|

T T T |

| | | | |

I l I I I STb1 I STb2 l

| | | | |

D3 P& § D3 X’anty b1
| | | | |

I | | I |

| | | | |

: AMZHIE :[1|0|E‘|H|EIﬁ|0151H|E:E1|0[HH|E:H|O|HH|E:HlOlE{HlE:HIOIE{HlEIHIOlHHle:Eilolﬁﬂle:I]JIBIEH:HE: HIHE : HXIHIE :
01111 | | | | | | | | |
Odd Parity/ | | T T T T T T T
2 Stop bit / 0 DO, DI | D2 | D3 | D4 : D5 | D6 |
8 Data bit | | | | | | |
| ] ] ] T ] 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 Rate =

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

Table 13-2 UART Baud Rate

fPCLK

16 x UDL

Baud Rate(MHz) 2.048 11.2896 48.0 96.0
AHB : APB 2:1 1:1 2:1 1:1 2:1 1:1 2:1
2400 bps UDL 27 53 147 294 625 1250 1250
ERR(%) 1.23 0.63 0.00 0.00 0.00 0.00 0.00
4800 bps UDL - 27 74 147 313 625 625
ERR(%) - 1.23 0.68 0.00 0.16 0.00 0.00
9600 bps UDL - - 37 74 156 313 313
ERR(%) - - 0.68 0.68 0.16 0.16 0.16
14400 bps | UDL - 9 25 49 104 208 208
ERR(%) - 1.23 2.00 0.00 0.16 0.16 0.16
19200 bps | UDL - - 18 37 78 156 156
ERR(%) - - 2.08 0.68 0.16 0.16 0.16
38400 bps | UDL - - 9 18 39 78 78
ERR(%) - - 2.08 2.08 0.16 0.16 0.16
57600 bps | UDL - - 6 12 26 52 52
ERR(%) - - 2.08 2.08 0.16 0.16 0.16
115200bps | UDL - - 3 6 13 26 26
ERR(%) - - 2.08 2.08 0.16 0.16 0.16
w#x: ERR ©] 2.2% ©]/ol A= UART 52| oA S B 28 4= gt
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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 RW Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

***DLAB7} “0” o} Access 7}s sttt

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

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

***DLAB7} “0” o Access 7}5 sttt

UART Channel Interrupt Enable Registers ( UXIE)
Address : 0x8002_1404 / 0x8002_1424 / 0x8002_1444 / 0x8002_1464
0x8002_1804 / 0x8002_1824 / 0x8002_1844 / 0x8002_1864

Bit RW 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 DLAB7Z} “0” o w] Access 7153t}
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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 RW 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” & w|WF Read Mode® Access 7}53}t}.
Table 13-3 UART Interrupt Control Function
.{ntelrrup d . Priorit
Ifientzﬂc.atzan R'egmter' v Interrupt Interrupt Source Interrupt" {i’eset
Bit Bit Bit Bit Level Type 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

Holding
Register Empty

Register Empty

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 orinput 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

(if source of interrupt) or
Writing into the Transmitter
Holding Register

Advanced Digital Chips, Inc.

CONFIDENTIAL

129




CANTUS

Ver 1.84

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

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

00:1Byte O01:4Byte
10: 8 Byte  11:16 Byte
5:3 R Reserved -
2 RW XFR : XMIT FIFO Reset 0
XFR7} <17 & o, XMIT FIFO W¢] R E dHolE &=
Reset ¥ T} 121} Shift Register W2] dlo]E =
Reset ¥ A ¢+
1 RW RFR : RCVR FIFO Reset 0
RFR7} «1” ¢ wj, RCVRFIFO W& R E tlojE =
Reset ¥}, 12|} Shift Register 2] dlo]E =
Reset ¥ #] &+
0 RW FIFOEN : FIFO Enable Bit 0
0:16450 UART Mode 1 : Enables FIFO

*xk DLAB7]_ “O”

2l wjE= Write Mode ©]iZ, DLAB7} «1” 9 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

W

Description

Default Value

31:8

R

Reserved.

7

RW

DLAB : Divisor Latch Access Bit

DLAB®] “1” ¥ uj, Divisor Latch Registers2]
Read/Write2} FIFO Control Register2] Read”}
7153tk

RW

SB : Set Break
SB”7} “1” ¢ |, Serial Data Outputol] Logic “0”©]
Zd9rt. SBE WE Transmitter Logicoll & & 3F<
n) x| 2] ek ow A Serial Outputol 7+ 3 3FS 1)

P

o},

RW

SP : Stick Parity
0 : Disables Stick Parity
1:PEN, EPS, SP7} “17Y o, Parity Bit 0
PEN, SP7} “170] 3L, EPS7} “0” & ufj, Parity Bit
wpr

RW

EPS : Even Parity Select
0 : Select Odd Parity 1: Select Even Parity

RW

PEN : Parity Enable Bit
0 : Disables Parity 1 : Enables Parity

RW

STB : Number of Stop Bit

0: 1 Stop bit

1 : 2 Stop bits(%+<F, WLS Bitel] 4| 5 Bits/Character=
AelgchE| 1.5 Stop bits S 2T}

1:0

RW

WLS : Word Length Select
00 : 5 Bits/Character 01 : 6 Bits/Character
10 : 7 Bits/Character 11 : 8 Bits/Character

00
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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

W

Description

Default Value

31:8

Reserved.

7

R
R

EIRF : Error in RCVR FIFO

FIFO 2 =7} ol % EIRFE= 34F “07o]th FIFO
R = oA EIRFE RCVR FIFO ol A OE, PE, FE, BI
Z o sty «17o] AAE, «“170] Fr
EIRF= %ok FIFO Woll Od%@% of &7} §lvhd,
LSR dA2EHE ¢S u] Clear(“0”) ¥ t}.

TEMP : Transmitter Empty

FIFO E=7} o} 749 TEMTE Transmitter Holding
Register (THR)<} Transmitter Shift Register(TSR)©]
L5 Emptyd Wl “17¢] ®TH THR H+= TSR
dlolEl 7} 2lo™ Clear®th FIFO = oA+,
TEMT+= Transmitter FIFO2} TSR] = Emptyd
“170] #t},

THRE : Transmitter Holding Register Empty

FIFO =7} ol 749- THREE THRE Ho]E7}
TSRE A% QOJ Empty7} H S dlf «“170] =,
THRel H&S 9% =& Holgs & 5 3
FIFO E=o| A& Transmit FIFOZ} Emptyd
THREZ} «170] %W, Zo]%& d1}o] Byted}®=
Transmit FIFOll % X" Clear¥lt}. ¥HeF THRE
interrupt(ETHREI) 7} “170] 31 THREZ} “17¢] 2}
Interrupt7} A3 ST

BINT : Break Interrupt

CFAEE ™ golE 7t Full-word A& A 7F
“07d ] Bli= “170] ¥t} Full-word A% A7+
Start, Data, Parity ~22]3L Stop H]|E HAHS ¢33
A A|7HE oJu] gt FIFO 2= A o] dgf &=
FIFO o] Z}7+e] Byteol 248%™, BI7} Ay

u] FIFOO & “07o] A Xt} CPUZ} LSRS 2]o] &
W] Clear ¥t}

o

1

rlo ol

T
T
o)
S

FERR : Framing Error

FE= A5 = 942 HolE 7t frash Stop HIES
THA A kS W «170] ®THFIFO E=ol 4 o]
o &= FIFO W9 7}7}9] Byteol 484t} CPUZL
LSRS ¢lo] & df Clear ¥t}

PERR : Parity Error

PEx= FAl¥ = 19 dolE 7 LCR #A| 2=H ol
o3l deE Parity HIES A &S w “179]
HAt}h FIFO 2Eo A o] o8] FIFO We] 7}71e)
Byteo] #-&¥t} CPU7} LSRS ¢lo] & w Clear
Ht

OERR : Overrun Error
OEE, FIFO =7} old 9 RBR W9 dHlolgH =
i R A
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of Aj2 dlolEl7} M A5 «170] "} FIFO
2 =olM = FIFOZ) Full Aol A Receiver Shift
Register(RSR)°ll Al 22 Full-word”} £ S
“170] At} o] A$ RSRS A 2¢ tlo]H = A%
7§4le] H AW FIFOR HE2 x| &) CPUZL
LSRS ¢]o] & uwl Clear ¥t}

DRDY : Data Ready

DR $Al% HlolEl7} RBR 3= FIFOO] A A5
uj «170] F T} RBR =X FIFO W¢ 2E dHo]g7}
CPU°l o3l ¢J3] A& " 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 RW Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Least Significant Byte 0x00

***DLAB7} “1” o uf Access 7} sttt

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

#+x DLAB7}F “1” & W] Access 7Fs 3t
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14 DIRECT MEMORY ACCESS (DMA)

DMA Aloj7]& HE DMA Aloj71= dxg], 104 digh g = dloly H$Fo] 7Msshrt.
2ol AdS kA3, 2+ Add 5709 request Source & A® 7hEsith ZF AEd 16x4
byte?] FIFOE 7FA™, word ©9] A% Al 4/8/16 Burst R=2 &2 & 4 v}, DMA 9
Hu DMA 72 E 8 A JHHE A7 24dT

= Data Bus Output
Data Bus INput e
—» Address Bus Output
Address Bus Input —» DMA Controller

Control Bus Input =

~» Control Bus Output

= DMA Interrupt

I ! {

DMA DMA DOMA
Request Acknowledge Terminal
Input Qutput Counter

Figure 14-1 Structure of DMA Controller

Key Features
- 244 DMA
- 4GByte 9 99] 32bit F4 A9
- o 16MByte7}A g ®ell AEE 5 A= 24bit 7HH
- 4709 9% DMA &7 94
- A ES ol °J% DMA &7 7|5
- F3e] dlolg] EZof )3t scattering/gatheringE A Y3} chain mode
- A% A7 7ls¢ direct mode A ¥
- No burst ¢ 16 x 4 byted] FIFOZ o] &3} 4,8,16 burst
- T4 14, T7h A2 71 AL
- polling JE|HES A3} 9let JAHHE A flag
- byte ©I7FA] A 7535 A Sk data size A7)
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14.1 DMA Operation

DMA Alol7]= 5719 718 DMA 875 A& 4 vt DMA 2 dgd g7 tjsiA
7 wkgEt. DMA  Alolzl7h AAd" DMA 23S 3] 9siAdE DMACTRLY]
DMAEN(DMA Operation Enable and CanceDHEZS A slojok 3t} DMA 53 o] 959w
DMAEN HIE+ x}E2 02 clear U},

DMA request= &F ¥, X273 = & FHAX o& AAdwEt. DMACTRL 9
DMA Request Source Selection bite] A& S E3| A request sourcer= 2}

DMA Ao} 7]+ Direct mode®} Chain mode ¢ 27}A] 2 FZt3stt}. Direct modeol A+ A%}
7} DMASA, DMADA, DMATCNTell 23 Alojst= WRie]t}y. Chain modeol A= AHEA7F
413l Descriptord 45 DMADTe| 7]|=3 & DMACTRLS DMAENH| E <} DMAMODEHW]
EE AAste] s2A70H

DMA #|©]7]&= Source, Destination addressel] thsled 371#] HEjo] FAES WA ZIT.
Fixed addressi= Hlo]8 A% A] wlt} DMASAY DMADA®l 7|ZH FA4AZ5 vz 93}
Increment address= DMA A|o]7]7} dlo|g A% Al wlt} DMASA 3 DMADAY 71&%
A5 F7FA 7Yl 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 Al Zledor &
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 DMA A|o}7]7}k Uﬂl?ﬁli$ﬂ descriptorg ¢ % o] H=9 Y&
< DMASA°| A3},
Destination Address DMA Ao 7]7}F Uﬂ_‘?ﬂil‘%ﬂ descriptor® 92 & o] "o Y&
S DMADAc®] ##3kc},
DMA #lo]7]7} W E 2] Z5¥ descriptors ¢l & o] d=o Y&

Transfer Count S DMATCNT®| A48},

DMA Ao17]7} W EEZHE descriptor® 1S & o] &9 &
< DMA A|o]7] WHol £A3}:= next description address buffer
of A7sht},

Next Description
Address

DMA A% Q3 Aojdd. DMA A7|7F vRZZH-E
Control Flag descriptorg 9] ¥, o] =9 Y&S DMACTRLF} A flag
buffer ol #]73lc}.

a1 Ooffset
source address 0x0

Reserved Ox4

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

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 OC 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

Advanced Digital Chips, Inc. CONFIDENTIAL 137



CANTUS Ver 1.84

14.3 Control flag of Descriptor

Descriptore] 7]& %+ control flag &= DMA Alo]7]7} 919 DMACTRLe] 7|2 €t} flag9
98e DMACTRLY] 7} flag 3 ¢ 8to] Hd3&lt}t. vyt DMA Alo7] AelS yehlls A
flag7} §1&= W2l next descriptor®] fra&AdS YEl= HE 31, 30 Ho] &A1, DMA Al
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 Status Register (DMASTAT)
Address : 0x8000_0800

Bit RW Description Default Value
31:18 R Reserved -
17 R Chl Error Status bit 0
0 : Okay 1 : Error
16 R ChO Error Status bit 0
0 : Okay 1 : Error
15:2 R Reserved -
1 R Chl 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 RW 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 17 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 Enable Register (DMAEN)
Address : 0x8000_0808
Bit RW Description Default Value
31:2 R Reserved -
1 R Chl Status 0
0 : Disable 1 : Enable
0 R ChO Status 0
0 : Disable 1 : Enable
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DMA Request Status and Synchronization Register (DMAREQSYN)
Address : 0x8000_080C

Bit RW Description Default Value
31:25 R Reserved -

24 R/W | Chl SDCD Request Synchronization 0
0 : Sync. Disable 1 : Sync. Enable

23 R/W | Chl NAND Flash Read Request Synchronization 0
0 : Sync. Disable 1 : Sync. Enable

22 R/W | Reserved 0

21 R/W | ChO NAND Flash Write Request Synchronization 0
0 : Sync. Disable 1 : Sync. Enable

20 R Reserved -

19 R Reserved

18 R/W | ChO SPI Request Synchronization 0
0 : Sync. Disable 1 : Sync. Enable

17 R/W | ChO I2S Request Synchronization 0
0 : Sync. Disable 1 : Sync. Enable

16 R/W | Reserved 0

15:9 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 Reserved 1

5 R ChO NAND Flash Write Request Status 1
0 : DMA Request 1 : Idle

4 R Reserved -

3 Reserved -

2 R ChO SPI Request Status 1
0 : DMA Request 1 : Idle

1 R ChO I2S Request Status 1
0 : DMA Request 1 : Idle

0 R Reserved 1
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DMA Configuration Register (DMACFG)
Address : 0x8000_0810

Bit

W

Description

Default Value

31:12

R

Reserved

11:10

R/W

Ch1 Data Swap mode
00 : Reserved
01 : Byte Swap in 16bit Transfer mode
10 : Half-Word Swap in 32bit Transfer mode
11 : Byte Swap in 32bit Transfer mode

00

R/W

ChO Data Swap mode
00 : Reserved
01 : Byte Swap in 16bit Transfer mode
10 : Half-Word Swap in 32bit Transfer mode
11 : Byte Swap in 32bit Transfer mode

00

Reserved

R/W

DMA Request Enable

O : Enable 1 : Disable

Byte Swap in 16bit Transfer mode

BYTE1 | BYTEO |::> BYTEO | BYTE 1

Half-Word Swap in 32bit Transfer mode

’ BYTE 3 | BYTE 2 l BYTE 1 | BYTE O

{ BYTE 1 | BYTE O l BYTE 3 | BYTE 2 ‘

Byte Swap in 32bit Transfer mode

’ BYTE 3 | BYTE 2 l BYTE 1 | BYTE O \

BYTE O

BYTE 1 l BYTE 2 | BYTE 3 ‘

Figure 14-4 DMA Data Swap mode

DMA Last Request Register (DMALREQ)
Address : 0x8000_0818

Bit RW 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

Advanced Digital Chips, Inc.
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DMA Control Register (DMANCTRL)
Address : 0x8000_0820 / 0x8000_0840

Bit RW Description Default Value

31 R/W | Next Descriptor Flag (Only Chain Mode) 0
0 : Next Descriptor Enable
1 : Next Descriptor Disable

30 R/W | Descriptor Read Interrupt Mask 0
(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
0 : Cancels DMA Operation
1 : DMA Operation Enable by Software

23 R/W | Memory initialize mode selection 0
0: Normal DMA operation
1: Copy DMAnNMIV 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 : 12S 000 : NAND Flash Write 000
11x : Software 001 : NAND Flash Read
010 : SDCD
1xx : Software
15 R DMAMODE :'DMA Chain Mode Enable bit 0
0 : Direct Mode 1 : Chain Mode
14 : 12 R/W | Protection and Access Information 000
(System Bus Protection control)
= bit 14
0 : Cacheable 1 : Not Cacheable
- bit 13
O : Bufferable 1 : Not Bufferable
= bit 12
O : Privileged 1 : User
11 R/W | Lock(System bus Lock) 0
0: Unlock 1: Lock
10 R/W | DMA Transfer Count Mode 0

0 : Reference Count
1 : Not used (unlimited transfer)

9:8 R/W | DMA Burst Size 00
00 : No burst

01 : 4 beat incrementing burst
10 : 8 beat incrementing burst
11 : 16 beat incrementing burst

7.6 R/W | Direction of DMA Source Address 00
00 : Fixed Address 01 : Reserved
10 : Increment 11 : Decrement
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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 : 8bit(1byte) 01 : 16bit(1half-word)
10 : 32bit(1word) 11 : Reserved
1:0 R Reserved -

DMA Source Address Register (DMANSA)

Address : 0x8000_0824 / 0x8000_0844

Bit

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

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

Data transfer =}t} 12 7+ A8k}
burst?l 4-¢% 14 7FAskc.

ex) 16burst * 32bit * 1(Count) = 64byte

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

Bit

V44

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

V44

Description

Default Value

31:0

R/W

Value for initialing memory

0x0000_0000

sk DMA Ao 7] 7} Memory Initialize mode® % %+e uf Destination @0 %7|3& e

a7 gk,
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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 > 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 A1 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 Aoj7|& WHE dWEdE vy dRYgz AAsSHE w2 d$o] 7153t
NFCTRL #*2E<] N2U, N2L, U2N, L2N HEE %3] A3t}

NAND Flash Memory®] 1-Page size”} 512Bytes¢] 750l 512Bytes AEwr 74538kt
1-Page size”7} 2KBytes¢l 7Z$-olE 512Bytes®t 1KBytes® #H%o] 7}53}tt.

W2 74" Internal Memory(SRAM)®] A%} F4:3= NFLBADRZ NFUBADR o #] 2~ H
of AAstA S,
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/\ Buffer NAND Flash
(Internal SRAM) NoU Controller
Upper d p
1024Byte5\\\___U2_N |- NAND
CPU ¢ N A e <€ Flash
Access 11 Il T e | Memory
Lower P N2L
1024 Bytes | _ _ _ -
R
AHB BUS

Figure 15-3 Transmission through Buffer of NAND Flash Controller

DMA Operation

NAND Flash Aloj7]&= DMA %S X¥3tch WA DMA Aoj7]E dAst %, NAND
Flash Aloj7]& AAS gty NFCTRL #EA2=HolA DMAF2S AA A =W NAND
Flash Memory ¢ DMA Ad$<& A #sktt. NAND Flash Memory”} Large type(2A41thd 74
$-, Al 2KBytes7hA A%l AAo] 758, Small type(141th)el -9+ 512Bytes 7+
ARk dAge 4 Qo)

DMA®| A9 A473-& Single % Burst A&AA o] 7lssly, 98 XS 32-bit data width
2% burst access?} 7}s st}
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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 AHA3 & Commandé® Address
5 A5,

2. NFECC1 #A2HE readsto] ECCHHI9 ECCHH A 2=EHE cleardtt).

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

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

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

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

7. 2KBytes®] H%o] ¢u¥w, NFCTRL @l A 2H2S ECC GEN bitE 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] NFCFGHA2~HE A3 & Command® Address=

A5k

NFECC1 d A 2=HE readste] ECCEIet ECCHHE #HA2=EE cleardtt).

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

512Bytes®] H|°|EH & readdtt}.

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

Parity bits®] read’} €5 %W, A FH o2 decoding ZES AlZstH, AFEAl=

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

7. Decodinge] %W, NFERRLOCO~3 #AZ~=FHel dej7p  2A8d  9x9
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 read¥ w714 2-8 A& wHE3C)

> 01 0
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15.3 NAND Flash Control Registers

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

Bit RW Description Default Value
31: 13 R Reserved -
12 R/W | 4-bit ECC Generation Enable bit 0
0 : Disable 1 : Enable
11 R/W | Endian Select bit 0
0 : Little Endian 1 : Big Endian
10 R/W | Data Swap Size 0
0 : 8bit 1 : 16bit
9 R/W | DMA Write Request bit 0

0 : DMA Write Request Clear
1 : DMA Write Request

8 R/W | DMA Read Request bit 0
0 : DMA Read Request Clear
1 : DMA Write Request

7 R/W | Interrupt Enable at Busyx End 0
0 : Interrupt Disable
1 : Interrupt Enable

6 R/W | Interrupt Enable at Internal Buffer Transfer End 0
O : Interrupt Disable
1 : Interrupt Enable

5 R/W | BCH ECC Decoding Done Interrupt Enable 0
O : Interrupt Disable
1 : Interrupt Enable

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

3 R/W | N2U : NAND Flash to Upper Buffer 0

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

2 R/W | N2L : NAND Flash to Lower Buffer 0
0 : Read Complete
1 : Enable NAND Flash to Lower Buffer Transfer

1 R/W | U2N : Upper Buffer to NAND Flash 0
0 : Write Complete
1 : Enable Upper Buffer to NAND Flash Transfer

0 R/W | L2N : Lower Buffer to NAND Flash 0
0 : Write Complete
1 : Enable Lower Buffer to NAND Flash Transfer
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NAND Flash Memory Command Set Register (NFCMD)
Address : 0x8000_0C04

Bit RW 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 RW 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_0C0C

At CPU Write : Programming data
At CPU Read : Read data

Bit RW 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

V44

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

Advanced Digital Chips, Inc.
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NAND Flash Memory Operation Status Register (NFSTAT)
Address : 0x8000_0C14

Bit RW Description Default Value
31:8 R Reserved -
7 R BCH Decoding Done Status

4-bit ECCY Decoding®] ¢&5% ™ set¥l t}.
o] HIEE o cleardth

6:4 R Error bits Count 000
o g7k Agk bite] & YEpdTh o] HAAEHE
glom™ cleard .

3 R BCH Decoding Result 0
0 : Decoding Failed
1 : Decoding Success

2 R NAND Write/Read Operation Complete Status 1
W7 2KB SRAM= ©]&3% AE HHE Sdsk=
Bitelth, o] RF™ 1o "t} o] #HAXRHE
oo clear¥lth.

1 : Completion *}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 A&7} lowollA] high® ¥Wad 12
AAEY. o] HIES ¢ oW clear 7} Ht}.

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, ~P1l’, ~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
%% ~ | [ ogically inverse operation
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NAND Flash Memory Configuration Register (NFCFG)

Address : 0x8000_0C1C

Bit RW 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 1 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 RW 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 RW 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 RW 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

V44

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 RW 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 RW 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 RW Description Default Value
31:13 R Reserved
12:0 R 2™ Error byte location 0x0000

NAND Flash Memory Error Location 2 Register (NFERRLOC?2)
Address : 0x8000_0C48

Bit RW 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 RW 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 RW 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 RW 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 RW 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 RW Description Default Value
31:8 R Reserved
7:0 R 4™ Error byte pattern 0x00
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16 12S

CANTUS® WAdg 12S Ao 7] 12S InterfaceE E3to] ¢ Codecs AA3 4= gt} &
st Y&H Voice Codecs &3t A Alx®ls FA4T 4 v, £33 IMA-ADPCM
Codec Engines Wdste] A4S 4:19 dFEZ AL 5 9

Key Features
- 12S-bus, MSB-justified 2’s complement format.
- 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

FIFO v
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 12S Control Frequency

=]

12S Ao)71E T&357] YgalAleE SCLK, LRCK, MCLK F3+& A Aslojor st} o}
= MCLK¥ LRCKe #AE YedY. o5 59 44.1kHzE $138] Master frequencys
256fsE AA3sH 11.29869 MCLKS FQstA #u}. o]d dd3stE MCLKE Pre-Scaler2
F3 AA s

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

Lok SCLK AA 2 v} 2,

Table 16-2 12S sampling frequency and serial bit clock

Serial bit per channel 8bit | 16pb1t
CODEC Clock(MCLK) Serial clock frequency(SCLK)
256fs 16fs, 32fs 32fs
384fs 16fs, 32fs, 48fs 32fs, 48fs
512fs 16fs, 32fs, 48fs, 64fs 32fs, 48fs, 64fs
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16.2 12S 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 _|II' LEFT ] RIGHT LEFT
- Im! ~y ~— I.- = I'H'I Im ™ Im! — -ul — - \
| \ Lo | S 1 \
SCLK 'n_."l 'I_."l '|_."l I II\_n _Il|l '|_.I'|l Ill'n_"l ll'n_."ll Aol "n_."ll |} l"-__
T Wwsey ey Whemy EE P esa e T TETAIETR) Msa'>f'“
B ,manf Eit .I:':\_____}- g | peend e e A A ew I.,[lwur< sty
I28-bus Format (=2 o 16)
LRCK LEET | RIGHT /
_|I'| Y -—\III \_/— L —|III \_/—.I Im! l|"_|'|, Im' — oy |"_|'| i
oL \_}rl '\_}'J o A o Y 1'._."ll Y YA
=Y T HaYEe Y vEse Y e RV TETAT R
b Avmgpee h B foasn oan f B A A Bi -‘:I:mauh__
MEB-instified Format (=93 or 16)

Figure 16-2 12S Interface format

16.3 12S Data Format

12S A o]7]1¢] 12SMODE #| A 2~¥ 2] Data Swap mode+= 32bit data® swap 7}53F ZE FH
o diojgHE 9= ws & 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 16-3 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] &E= Ay d7bx] 7|59 AVR3E A=
FIFOZ ¥{r3to] 128Bytes® AF&3F 4= It}

Advanced Digital Chips, Inc
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16.5 12S Control Registers

I12S Control Register (12SCRTL )
Address : 0x8002_2800

Bit RW Description Default Value
31:8 R Reserved -

8 R/W | ADC Input Selection bit for Recording 0
0 : 12S Interface (External 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 | I12S Interface Enable bit 0
0 : Disable 1 : Enable
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I12S Mode Register (I2SMODE )
Address : 0x8002_2804

Bit RW Description Default Value
31:30 R/W | Data Swap mode 00
29 R Reserved -

28 : 16 R/W | Block Align
WAVE Format Header

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 : 2561s 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 RW Description Default Value
31:14 R Reserved -
4 R/W | MCLK Selection bit 0
0 : fperx 1 : EXTCLK
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/IW

Description

Default Value

31:21

R

Reserved

20

R

LRCK Channel Index
When Active level of LRCK bit is <0,
0 : Right 1: Left

19

Transmit FIFO Half Level Status
When Tx FIFO is enable,
0 : More than half 1 : Less than half

18

Receive FIFO Half Level Status
When Rx FIFO is enable,
0 : Less than half 1 : More than half

17

Transmit FIFO Ready Flag
When Transmit FIFO is enable,
0 : Not ready (empty) 1 : Ready (not empty)

16

Receive FIFO Ready Flag
When Receive FIFO is enable,
0 : Not ready (full) 1 : Ready (not full)

15:8

Transmit FIFO data count
When FIFO is shared : 0 ~ 32 (Words)
When FIFO is not shared : 0 ~ 16 (Words)

0x00

Receive FIFO data count
When FIFO is shared : 0 ~ 32 (Words)
When FIFO is not shared : 0 ~ 16 (Words)

0x00

#++ Half Level at Separated mode : 8 Words (32Bytes)
wx% Half Level at Shared mode : 16 Words (64Bytes)
w#x FIFO data count : 1 Word (4Bytes)
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I12S Data Register ( I2SDATA )
Address : 0x8002_2810

Bit RW 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.)
23121 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
O0(Max.) ~ 16(Min.)
7:5 R Reserved -
4:0 R/W | Receive Left Volume Control bit 0x00

Decrement —6dB per step
O(Max.) ~ 16(Min.)

s [2SMODE #| X| 2~E ol A Transmit/Receive Volume Control Enable bit 7} A& % o] )9

o whodH T},
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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 RW Description il
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
USBICZ2 0x80022C30 R/W | EP2, 4 IN Control register?2 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

S2AE 98] ' USB tjulolA F47F AFAHTh CPUE SET_ADDRESS Descript
S B8l w2 FhEs o] A 2E At o] g thE EFOA ARSI

USB Power Management Register

Suspend, Resume 18] 1l reset Al&ol 23] Al-g %}
Suspend®} Reset AEj= USB_INTERRUPT Registerol] # &=l t}.

USB Interrupt Registers

USB Host9] &3¢} 7} Endpoint 9] “JEje} &&=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 ¢} A efS vepit),

Out Control Registers

Out Endpointe} #| 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 % L3t

F MY A AE R 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 . Default
Bit CPU USB Description Value
31:8 Reserved
7 R/W R/ ADDUP : ADDR_UPDATE bit. 0

Clear | Function =47} dlo|E W CPU 7} o] HEE 1=
A3t} Endpoint 0 CSRE DATA_END H|EE clear
of 93] & 4 A= Ao HAF status GA o] F
FUNCTION_ADDR H-#-2 A}-&-¥t},

6:0 R/W R FUNADD : FUNCTION_ADDR bit. 0
CPU7} 42 7] write @t}.

USB Power Management Register (USBPM)
Address : 0x8002_2C04

Bit CPUR/WUSB Description I?}s;?uuelt
31:4 Reserved
3 R Set | UBRST : USB_RESET bit. 5
SAEZEE Reset Alg & Hto™ USB7) o] HIEE A
ia=

Reset A&7} B 2ol FAHE 3 0] HEE set
AHE f-A sk,

2 R/W R UBRSUM : USB_RESUME bit. 0
Resume 2135 %7]3} 317] ¥& CPUZ} 10ms ( ZH )
15ms) &<t o] HEE AASTE  Suspend EEOA] o]
HEZ} 45 o] 9l E<9F USB 7} Resume A& 4t

Ay giot,
1 R R/W | UBSPDMOD : SUSPEND_MODE bit. 0
Suspend® =2 Eo]7}A W USB 7} o] HEE AA
Ela=
ge e o3& clear 7} ®u}
-Resume NS E 7] 2131 A CPU7}

MUC_RESUME &

clear 3t+= 2%

-USB_RESUME ¢IHHE @Al o CPU7} CIHHE
A A2~ 3

< oA HE A5

0 R/W R UBENSPD : ENABLE_SUSPEND bit 0
= 1 Enable Suspend mode

= 0 Disable Suspend mode (Default)

o] H|EJ} zero oW, trlo]2E= suspend BRE AEIE
50 7HA gt
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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|EX endpointd Q1E|HE =},

(USBICIR, USBIC2R 9] bit 3+a1)

- ICIPR(n Control 1 In Packet Ready bit) H|E”7} clear
2 o

- FIFO7} flush A&

- ICSTSTAL(In Control 1 Sent Stall bit) H|E7} set %!

< 75
3 R/ Set | EP3INT : EP3 Interrupt bit. (Interrupt out mode) 0
Clear o] H|E+ endpoint3 SIEHHE] g}

(USBOCIR, USBOC2R 9] bit 1)
- OCOPR(Out Control 1 Out Packet Ready bit) H|EE set

sk of
- OCSTSTAL(Out Control 1 Sent Stall bit ) H|EE set
st o
2 R/ Set | EP2INT : EP2 Interrupt bit. (Bulk in mode) 0
Clear o] H|E+ endpoint2 SIEHHE 3 FH}.

(USBIC1R, USBIC2R ¢} bit za1)

- ICIPR(In Control 1 In Packet Ready bit) H|E7} clear
2 o

- " FIFOZ} flush #91& u

- ICSTSTAL(In Control 1 Sent Stall bit) H|E7} set )

< 7459
1 R/ Set | EPLINT : EP1 Interrupt bit. (Bulk out mode) 0
Clear o] H]E+= endpointl SQIEHE s|FF ).

(USBOCI1R, USBOC2R 9] bit 1)
- OCOPR(Out Control 1 Out Packet Ready bit) H|EE set

st of
- OCSTSTAL(Out Control 1 Sent Stall bit ) HEE set
st o
0 R/ Set | EPOINT : EPO Interrupt bit. (Control mode) 0
Clear o] H{E+ endpointO SIEHE| s}

(USBEPOCR 9] bit 1)

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)

Ol o
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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} & ¥ USB7} ©] H]EE set dht}
1 R/ Set | RSUMINT : Resume Interrupt bit. 0
Clear Suspend == AFEfoll 4]  Resumedl &E wFo™ USB7} o]

H|E-S set3lt}. USB Reseto]l 2]3+ Resume ©]™, Resume
AEHE 9ofs] CPUo| WA JAHHEY Adr), dut
Clocko] ThA] FzFakal SE0 AE]7F 3ms &<k A 45,
USB Reset J1E HE7} A gy, .

0 R/ Set | SPDINT : Suspend Interrupt bit 0
Clear Suspend 21 &5 2151A USBE ©] H|EE set ¢ttt

W 22/go Al 3ms &< ol FFfo] o] Fojx|X| gFow
o] H|JE& set W} 284 CPU”F 3 WA suspend Q1EH
HE o]Fo] Clocke HFA ¥2W, USB H2=Ae A of
T3 F2fo] o]FX e - d] 3ms vl JAEHHET}
Al 2k},

OZER o] e HEE disable ]t}

Endpoint Interrupt Enable Register (USBEPIEN)
Address : 0x8002_2C14

Bit RIW 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 EPZ2INTEN : 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
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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

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
110 : Reserved

101 : Reserved
111 : Reserved

Bit R/IW Description Default Value
31:3 R Reserved
2:0 R/W Index register 000

USB MAXP Register (USBMP)
Address : 0x8002_2C28h

Advanced Digital Chips, Inc.

Bit R/IW 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 R|EZ clear 3}7] 93] 1= write 3+
o},
6 Clear EPOOPRC : EPO Out Packet Ready Clear bit. 0
CPUX EPOOPR HIEZE clearsl”] 93l o] H|Ee 1=
write 3HC}
5 Set | Clear | EPOSDSTAL : EPO Send Stall bit. 0

CPUE Z%4 tokenold}ir ¢121%™, EPOOPR HIEE
cleare} EAlo] o] H|EE set 3t} USB+ STALL
handshakeE €A ZEZE HdFo] TAAZILE CPUE
STALL 43S Eu4l7] 9l&l 05 write gt

4 R Set | EPOSTED : EPO Setup End bit. ©] H|EXx ¢]7] #-&o0] 0
=

EPODED H|E7} set¥ 7] Ao AEZ AFo] EWS u
USB 7} ©] H|EZE setdlt}. USB7F o] H|EZS set ot
ol CPUY AHHEZ} dadAt}, o]gdl A3to] w3
S v} USBE FIFOE flushdlal CcPUY] FIFO HZE
&3} 3oh. CcPU9 FIFO Ho] &3l = u o] HE
= clear E U}

3 Set/R | Clear | EPODED : EPO Data End bit. 0
CPUE U3y 7L A3to| A o] HIE setdtr}:
- g glolE HZE 7142 F EPOOPR HIEE

clear & o
- Zero length data -%FollA] EPOOPR H|EE clear 3}l
EPOIPR H|E
= set oF uf
- CPUZ} FIFOO| o3k uj7]l tdlo]HE loaddt -9
EPOIPR HE&
set$t3} Ao o] W]E(EPODED) £ set -t}
2 Clear | Set | EPOSTSTAL : Sent Stall bit. 0
/R IZ2EE QHFE AEE transactiono] 1A USB7} 9]
HE set stt}h o] H]EZ} set H™ ClEHEY WA
=
1 Set/R | Clear | EPOIPR : EPO In Packet Ready bit. 0

CPU+ endpoint 0 FIFO© dlo]E 3f71S write 3+ -0
o] HIES set gt} dloly #jFlo] J¥Hor TAE
o] Adg¥™ USB7} o] H]ES clear A]Z1th USB7} ©]
HEE clearrl 71W QJIEIHEZF @Algtth, 184 CPU
= A& the dHolHE load & 4 A Hrk Zero
length data phaseol| <] = CPUT & Al ©] H]E(EPOIPR)
©} EPODED H|E & set T}

0 R Set | EPOOPR : EPO Out Packet Ready bit. 0
o] HE+= ¢17] H&olt}. fFash tokene] FIFOO] 22¢]
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ZW USB7} o] H]EZE set 3t} USB7} set 3bd <lE
HE7} wAsitl, CPUE  EPOOPRC H]Eo| 1E write
gto M o] H|EE clear A 71T},

USB IN Control 1 Register (USBIC1)
Address : 0x8002_2C2C

Bit CPU RNVUSB Description ?f;?uu;t
31:7 R Reserved
6 Set | R/Clea | ICCDT : In Control 1 Clear Data Toggle bit. 0
r CPU”} o] HIE| 1S writed} data toggle H]E7} clear
) o] v Ex 7] Hgolt)
5 R/ Set ICSTSTAL : In Control 1 Sent Stall bit. 0
Clear CPU”} ICSDSTAL HIEE set 7] wiol,- IN token

o STALL handshakeE AJ ¥t} o] o USB 7} o] H]
EZ set 3t}

USB 7} STALL handshakeE %A AlZ]™ ICIPR HIE+&=
clear¥lT}. CPU 7} 02 writeZd 0. 24 o] H|EE clear A

71t}

4 R/W R ICSDSTAL : In Control 1 Send Stall bit. 0
CPU”} USB°l|l STALL handshakeES ®AA17]7] 9 o]
H Eo| 12 writed+t}, STALL ASHS 247 ¢3l CPU
7} o] HJEZE clear 3T}

3 R/Set | Clear | ICFFLU : In Control 1 FIFO Flush bit. 0
IN FIFOZ flushstalz}l s'H CPUZ} o] HI[EE set 3t}
FIFO7} flush7} H™ USB o <& o] B|Ex clear ¥
ok ol#E Aol HRAlElH CPU QJIHHEY A#t)
Tokeo] Z 3§ o]z}, USBE FIFOZ} flush % 7] Aol
Aol &5 = w7px] 7|gp-c), gheke] & sje] g7l
o] FIFQ°] load¥ o] glow, 7bd Ao fA(ZrER
WS S )% flusho] Ha L wjZle] B gl
ICIPR H]E7} clear ¥t}

2 Reserved 0
1 R Set ICENE : In Control 1 FIFO Not Empty bit. 0
FIFOS] Zo & 7l dlolg sZo] &< vheh )
t}.
0:FIFO°l j7lo] gltt.
1:FIFO°] zj7lo] 9l
0 Set /| Clear |ICIPR : In Control 1 In Packet Ready bit. 0

R FIFOol dolg #7& 23 W 5 CPUZL o HIEZ
set ghth. T 2E®R tlolE 7 HFo] AyHOoR &
U USB+ ©] HIEE clear 3t}

o] HM|[EE USB 7} clear 3l RJEHEZ} WA},
CPUE T Hi7lS == & 4 A € o] HEV}
set ¥o] gl Fell= CPUE FIFOOl 22715 & &
=g

CPU9| 23 ICSDSTAL H|E7} set H™, o] H|E= set
2 F ok
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USB IN Control 2 Register (USBIC2)
Address : 0x8002_2C30

R/IW

Bit CPU USB Description Default Value
31:8 R Reserved
7 R/W R ICASET : In Control 2 Auto Set bit. 0
o] HIEZ} set Ho] glow, CPUZF MAXPYHE
o] dolElE 227]E 3t A4S = ICIPR H
E7} set ¥t}
MAXPH[oJE] HT} A2 ©HolHE & A9+
CPU”} ICIPR H|EE set s #HoF 3ho}.
6 Reserved 0
5 R/W R ICMODIN : In Control 2 Mode In bit. 1
Endpointe] W3S 2w ES = QAH
EER=3
1=endpoint®] *3FS INSZ HAHT
0 = endpoint®] WS OUTS. = AT
4:0 Reserved
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USB Out Control Register 1 (USBOC1)
Address : 0x8002_2C38

Bit CPUR/W 0SB Description Default Value
31:8 R Reserved
7 R/W R | OCCDT : Out Control 1 Clear Data Toggle bit. 0
CPU7} ©] HIEo] 15 writes}'™H, data toggle
sequence H] E7} DATAOZ reset # U}
6 Clear/ | Set | OCSTSTAL : Out Control 1 Sent Stall bit. 0
R OUT token®] STALL handshake® <23 u] USB

7} o] H]E set gt} OUT Tokenoll Al MAXP o]
B 2o o B2 dolHE 2 49 USB7I host
o stall handshakeS A8 A] 71t}
CPU”} 0& writed}™ clear U},

5 W/R R OCSDSTAL : Out Control 1 Send Stall bit. 0
USBoll STALL handshakeZ 4 +]17]7] ¢l CPU
7} o] HIE| 15 write 3t} STALL 43S &
7] 931 cPUZ} o] H]Eo] 0L write 3FT}.

4 R/W Clear | OCFFLU : Out Control 1 FIFO Flush bit. 0
CPU7} FIFOZ flushdl7] 98] 18 write il
flushE H37] 93] 02 write $FC}. OCOPR H|E
7F setdlo] Sl SRk o] HJETE set Q)
th. CPU 7} 7} ZF dlolgl sf7lS flush7t & A
ol .

3 R R/W | OCERR : Out Control 1 Data Error bit 0

AHre fo]g o o 2 (bit stuffing =+ CRC)
7} &S vErdY. OCOPR HIEZL cleard o]
e O & clear HUh

R R Reserved

1 R R/W | OCFFUL : Out Control 1 FIFO Full bit. 0
o ool H7S 43 & e teban,
0: FIFO is not full.

1:FIFO is full.
0 R/ Set | OCOPR : Out Control 1 Out Packet Ready bit. 0
Clear FIFOo| d®lo]E =Zlo] load’} H™ USB 7} o]

HIEES set gt CPUZE #Zl AAE Ya o
W o] H|EXE CPU 93] clear Fojof 3}
CPUZ} 0& write Sto 24 clear HT}.
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USB OUT Control Register 2 (USBOC?2)
Address : 0x8002_2C3C

Bit CPUR/WUSB Description Default Value
31:8 R Reserved
7 R/W R | OCACLR : Out Control 2 Auto Clear bit. 0
o] H|E7} seto]|™, CPU”} OUT FIFOoA dHolEHE
s W vtk A5 2% USB coreoll €3] OCOPR
H| E7} clear ¥ T},
6:0 Reserved 0

USB Low Byte Out Write Count Register (USBLOWC)
Address : 0x8002_2C40

Bit R/IW Description Default Value
31:8 R Reserved
7:0 R/W (LBOWC) Low Byte OEP write count register 0x00

USB High Byte Out Write Count Register (USBHBOWC)
Address : 0x8002_2C44

Bit R/IW Description Default Value
31:8 R Reserved
7:0 R/W | (HBOWC) High Byte OEP write count register 0x00
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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
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

F71e] S Ad7

Key Features

- Scan Mode. ( Key press,

- Scan Period support
- Binary format and Decimal format support

APB BUS

Control
Signals

L
>

Interrupt
Request

»i
<

Key Values

Scanned
Key Values

Key press & release ) support

- X

ROW
Output Ports

) EEE—— r—
I/0 Port
Control
Signals

> Output Port
Controller
N——
Key PAD
Main Controller
ﬁ

Input Port
Controller

<

\——

Column
Input Ports

X

\——

Figure 18-1 Key Scan Block Diagram

176

CONFIDENTIAL

Advanced Digital Chips, Inc



Ver 1.84

CANTUS

18.1 Key Scan Matrix Circuit

Scan Input Port

Figure 18-2 4 x 4 Key Matrix

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

SW7F =X &g v EVZF «172 AAHEA JAHHPEE 2} Key Scan 3|25 74
st ] 598 "2 Scan output port(KOx®)ol] AA% tlo]e =o|t}, whek tlo]o =7 glow

e

(column)J SwitchE T

18.2 Key Scan mode and Interrupt

Key Press Mode ¢l 7%

N ol =5S o Key#ts

A4514 Eahs k.

ftol M H

Key Press & Release Mode ¢l

A KSDATA #lX] 28 gtol @€,

. Y
Switch == 1 =
¢ SwoiFE v W2 %E
Interrupt —‘ —‘
Key Press
Mod
oce Key P?d Data 000000 Owpo0002 0x0[0004
Regizter]
Key Press Interrupt —‘ —‘ —‘ —‘
&
Release Mode KBH”EZ?SE:BETG 0x000000 0000002 0x000000 0000004 0000000

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 RW Description Default Value
31:3 R Reserved -
2 R/W | Key Scan Mode Select bits 0
0 : Key press mode
1 : Key press & release mode
1 R Reserved -
R/W | Key Scan Enable bit 0
0: Scan Disable 1: Scan Enable

Key Scan Counter Register (KSCNT)
Address : 0x8002_3004

Bit RW Description Default Value
31:16 R Reserved -
15:0 R/W | Scan clock divide ratio setting bits. OxFFFF

Scanning Frequency =

Key Scan Data Register (KSDATA)
Address: 0x8002_3008

fPCLK

11 x (KSCNT +1)

Bit RW Description Default Value
31:19 R Reserved -
18 R SW33 0
17 R SW32 0
16 R SW31 0
15 R SW30 0
14 R Reserved -
13 R SW23 0
12 R SW22 0
11 R SW21 0
10 R SW20 0
9 R Reserved -
3 R SW13 0
7 R SW12 0
6 R SWI11 0
5 R SW10 0
4 R Reserved -
3 R SW03 0
2 R SWO02 0
1 R SWO01 0
0 R SWO00 0
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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

HEE 1/4%, 1/2%, 1%, 2%, 10X, 20%, 13, 2+, 10+, 203, 1A1ZE, 2A1%E, 12A]%E, 24 A1 3F

G2 AT 5 Ao

Key Features

~
149l QIEFE WA 1 /4% ~ 2447
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19.1 RTC Control Registers

Real Time Counter Control Register (RTCCTRL)
Address : 0x8002_3800

Bit R/IW 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 : 1/4 Sec Period
0011 : 1/2 Sec Period
0100 : 1 Sec Period
0101 : 2 Sec Period
0110 : 10 Sec Period
0111 : 20 Sec Period
1000 : 1 Min Period
1001 : 2 Min Period
1010 : 10 Min Period
1011 : 20 Min Period
1100 : 1 Hour Period
1101 : 2 Hour Period
1110 : 12 Hour Period
1111 : 24 Hour Period

Real Time Counter Sec Register (RTCSEC)
Address : 0x8002_3804

Bit R/IW Description Default Value
31:7 R Reserved -
6 R RTC Time Counter Register Update 0

O : Update 1 : Not Yet Update
Update bit7} @WAJstoior RTC AA o] HAEEH Aol
o},

5:0 R/W | Sec (0~59) 0x00

sxx RTCSEC Register & Write 39F Time Counter Register 7} Update % t}.
wxx RTCSEC Register & Timer Counter Register = 7} nfx|who]| t}F oo} it}
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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/IW Description Default Value
31:3 R Reserved -
2:0 R/W | Week (0~6) Ox4

Real Time Counter Week Register (RTCMONTH)
Address : 0x8002_3818

Bit R/IW 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 R/W | Hour(0~23) 0x00
15: 14 Reserved -
13:8 R/W | Min(0~59) 0x00

7:6 Reserved -
5:0 R/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®2 A ¥ o] lt}. Sigma-Delta
D/A+ Interpolation Filter, Sigma-Delta Modulator®} Analog Post-Filter® 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

VREF [} Reference
VOA [
VGA w Sigma-Delta | | Decimation
AINL~3 [ 3 Modulator Filter
AIN_SEL[2:0]

Bus I/F |«

\ 4

= ‘ y Sigma-Delta | | Interpolation
AOUT @ Post-Filter Modulation Filter

APB Bus

14

A
Y

12S

Table 20-1 Voice Codec block diagram
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20.1 Voice Codec Control Registers

Voice Codec Control Registers ( VOICECTRL )
Address : 0x8002_2400

Bit RW 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 | Codec Enable 0
O : Disable 1 : Enable

Voice Codec Power Registers ( VOICEPWD )
Address : 0x8002_2404

Bit RW 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 | Codec Reset 0
0 : Reset 1 : Release

Voice Codec DAC Data Registers ( VOICEDAC)
Address : 0x8002_2408

Bit RW 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 RW Description Default Value
31:14 R Reserved -
13:0 R ADC 14-bit Data (2°s Complement Format) 0x0000
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21 IN SYSTEM PROGRAMMER (ISP)
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¢ NOR Flash Memoryel] o] 7}&3ltt. NOR Flash
Memory9| Erase ¥+ Programming=< & W& ISP2] Read/Write CommandE 3] NOR
Flash Memory?] CommandE <33}, Auto Address Increment Programming Command+=
NOR Flash Memory®l Programming® £%=Z% Fo]7] 93l H/We = NOR Flash Memory
o] FAE Aoz FIIAIT

Table 21-1 ISP Command Set

Bus cycle 1 cycle 2 cycle 3 cycle 4 cycle 5 cycle 6 cycle
Cycle Type /| o1 ' so | s1  so| s | so| S| so| st so S| SO
Operation
Read 83h Z A2 Z Al Z AO Z X X X DO
Write 84h Z A2 Z Al Z AO Z DI 7 = =
Chip ID 90h Z X ID = = = = = = = =
Status 93h Z X ST = = = = = = = =
Control 94h Z DI Z - - - = = = = =
Auto Address
Increment A4h Z A2 Z Al 7 AO Z DI 7 = =
Programming

SI @ Serial Input,

SO : Serial Output

X Dummy cycles

— : Cycles are not necessary
A2 : Address[23:16]

Al : Address[15:8]

A0 : Address|[7:0]

DI : Data input [7:0]

DO : Data output[7:0]

ID : Device Identification (0x22)
ST @ Status

21.2 Read Command

NOR Flash Memory2] 54 49 Readd -9 AF&¥ . Read Command ©] %] NOR
Flash Memory9] AddressZ <¢17}slal Dummy Cycle ©] %< NOR Flash?] ®HolH & 4%
= At} weF A2 ¥ NOR Flash Memory %99S Read @ W& A2 45 X2 3 <
7hake, o] Fol A& o= 9low fr olw) NOR Flash Memory®] 4t AFow Z7)e
Al Ek

21.3 Write Command

NOR Flash Memory 9] Erase, Programming, ¥+ NOR Flash ID Commandel] A}-&%t}.
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21.4 Device ID Command

Device ID CommandE E3& CANTUSS AU efe} ISP Cablee] AHE)

“0x2277F ¢jo] AW ISPe] dZo] AgH o= o] FoHas ot

21.5 Status/Control Command

ISP 52 A] ISP Alo}7] ¢] AEj= Status CommandZE Eaf 29

Command& =3 Ao 7}=3t.

Table 21-2 ISP Status/Control Register

2l

et
-
%0,
o
s

=]

Bit

W

Description

Default Value

31:8

Reserved

7

R
R

Ready bit
0 : Busy
1 : Ready

Reserved

Zvli~v)

Auto address increment programming mode bit
0 : Random program mode
1 : Auto address increment programming mode

R/W

AAI Programming enable bit
0 : AAI Programming disabled
1 : AAI Programming enabled

R/W

Write enable bit
0 : Write disabled
1 : Write enabled

R/W

System reset bit
0 ! System reset
1 : System active

R/W

Processor reset bit
0 : Processor reset
1 ¢ Processor active

R/W

ISP enable bit
0 : ISP enabled
1 : ISP disabled

21.6 AAI Programming Command

<% NOR Flash Memory % 9% Programming@ 7-$-o] AF&3kch A

4 Fat A @

Huk ¢17}8)e, o]ZFoE= AAl Programming Command$ Data¥t <1713ttt o]wl Flash
M

emory 2]

=
TAaE

Aso g2 F7FsHA Hh
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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 Ty -40 25 125 °C
Operation Temperature Ta 0 25 70 °C
Input Low Voltage Vi -0.5 0.8 \Y
Input High Voltage Vg 2.0 5.5 \Y
Schmitt Trigger Hysteresis Viays 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 VoL 0 0.4 \Y
Output High Voltage Vou 2.4 3.6 \Y
MOSC Oscillator Frequency fosc 1 15 | MHz
ROSC Oscillator Frequency frrc 32.768 KHz
Operating current Normal HCLK = 70 100 mA
mode Ipp 96MHz
Idle mode mA
Deep Idle mode current Ipp fosc = Stop 500 uA
Sleep mode 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 1 15 MHz
Re, 2 Mohm
RS(D 0 ohm
CL“) 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
R, 2 5 Mohm
Rs" 0 ohm
CL(D 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 Ry, Rs 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, T; 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 Conr?ltlo izl Min Typ Max Unit
Resolution Bit 14 Bits
Sampling Frequency Fs 8 11.025 KHz
Reference Voltage Vref 1.2 \Y
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 KQ
Power Supply
Supply Voltage AVDD33 3.0 3.3 3.6 \Y
Operating Current Analog Ivdda 3.7 4.5 mA
Power
Power Down Current All Ipwdn 10 uA
Power
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

Unit: mm
HAAHA A A AHA A A A HA g ?

iHHHARA
LEELLE

0.05

+

0.50

n]
— -
o -
— -
| — o
o -

L0127 58

1,20 MAX
1.00+0.05

Figure 23-1 Package Dimension
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