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1. 
1.  

S1D13U11 SDRAM LCD
CPU USB2.0

SDRAM  800x600@ 24bpp LCD
Picture-in-Picture

S1D13U11 CPU LCD USB LCD

1.1

USB2.0

Host
S1D13U11

TFT

CPU

SDRAM (16M / 64M / 128M )             (16 / 18 / 24

TouchSPI-ch0

RGB

USB USB

GPIO

 Flash

SPI-ch1

Screen
Controller

 Serial
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2. 
2.  

2.1

• 16M  / 64M  / 128M SDRAM

• 96MHz SDRAM

• x16 SDRAM 1

2.2 CPU

• USB2.0 1

• HS 480Mbps FS 12Mbps

• FS/HS

• VBUS 5V

•

• 0

• 1 OUT

• 2 IN

• 3 IN

• 4 OUT

• USB

•  SRAM 96K

•

•

• USB SPI

2.3

• RGB 8:8:8 3 / 4 / RGB 5:6:5

2.4

• 24bpp 16bpp SDRAM

2.5

• TFT

• 16/18/24 16/18 GPO

• 800 x 600 SVGA

• QVGA / WQVGA / HVGA / VGA / WVGA / SVGA
10 Seiko Epson Corporation S1D13U11 LCD
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2. 
2.6

•

8 1

• Picture-in-Picture
2 PIP

PIP 8 1
PIP

LCD

•
2

PIP

•

•
180°

•
2

•
16

•

•
LCD

PIP
8 1

•
CPU

•

CPU

•
RGB
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2. 
2.7 SPI

• SPI 2

• SPI-ch0 SS0#

•

• CPU

• SPI-ch1-1 SS1#

• I/O

• CPU

• SPI-ch1-2 SS2#

• 1M
)

• 三洋 　LE25FU106B

• Numonyx M25PE10

• Numonyx M25PE10A

2.8 I2C

• I2C

• I/O

• I2CCLK 117.19kHz 468.75kHz

2.9 GPIO

• 16 GPIOA[7:0], GPIOB[7:0]

• 1

•

2.10

• 8x8, 8x4, 8x2 GPIO

•

2.11

•

•

2.12 PWM

• LED PWM

•

12 Seiko Epson Corporation S1D13U11 LCD
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2. 
2.13

• USB 3 CPU

• INT0 SPI

• INT1

• GPIO

•

• SPI

• LCD

2.14

• 12MHz 24MHz CNF0

• PLL 96MHz

• SDRAM 66MHz~96MHz

• 78MHz

• LCD 48MHz

• SDRAM 1/2, 1/3, 1/4, 1/6 1/8

•

• 1/1, 1/2, 1/4

2.15

•

• USB

•

2.16

• USB LCD

• USB VBUS

• USB USB INT0/INT1 VBUS

• USB
S1D13U11 LCD Seiko Epson Corporation 13
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3. 
3.  

3.1

VBUS VBUS

S1D13U11

PVS

PHS

PDE

PCLK

PDB[7:0]

VSYNC

HSYNC

DCK

ENAB
RESET#

VSS

PWM

MD[15:0]

MCKE

MCLK

MCS#

MRAS#

MCAS#

MWE#

MDQM1

SDRAM

DQ[15:0]

CKE

CLK

RAS#

CAS#

CS#

WE#

DQM1

R[7:0]

G[7:0]

B[7:0]

(x 16bit)

Host CPU

VSS

X’tal

PLLVDD

PLLVSS 1.8V

TFT LCD Panel
(x 24bit)

Backlight

3.3V

VSS

1.8V

PIOVDD

COREVDD

MBA[1:0]

MA[11:0]

BA[1:0]

A[11:0]

DQM0

PDG[7:0]

PDR[7:0]

MDQM0

DP

DM

GND

DP

DM

OSCI

OSCO

R1

VSS

(USB2.0-HS)

Reset
IC

SS0#

TouchSCK0

MOSI0

MISO0

CS#

CLK

DI

DO

Key
GPIOA[7:0]

Input

SS2#

SCK1

MOSI1

MISO1

I2CCLK

I2CDATA

Screen
Cont.

INTINT0

12MHz

CNF0

BUZZER

FOUT

SS1#

MIOVDD

USBVDD

Serial

CS#

CLK

DI

DO

Flash

6.2k

GPIOB[7:0]

INT1

TESTEN

SCANEN

VSS

CNF1

CNF2

CLKI

DIO

I2C
Device

PIOVDD
14 Seiko Epson Corporation S1D13U11 LCD
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4. 
4.  

4.1 USB

AsynClk: Asynchronous clock
USBClk: USB System clock

FIFO

USBClk

OSC

Interrupt

AsynClk

USB Device
DP

R1

VBUS

RESET#

Interrupt 

DM

OSCI

OSCO

Sleep mode

GPIOA[7:0]

INT0

SPI-ch1Controller

SPI-ch0

Interface

USBClk

(LD[15:0])

Display Data

Data/Command

Protocol

USBClk

Sequencer

I2CCLK
I2C

USBClk

I2CDATA

SPI-ch0

USBClk

SS0#
SCK0

MOSI0

MISO0

12MHz / 24MHz

Register

USBClk

Reset

AsynClk

Controller

USB block reset

GPIO

USBClk SPI-ch1

USBClk

SS1#
SS2#

SCK1

GPIO input

Other Data /
Command

96KB
SRAM

BUZZERBUZZER

USBClk

Software reset

Management
Power

(LINT)

(LCLK)

MISO1
MOSI1

CNF0

(LRESET#)

GPIOB[7:0]

INT1

Key Scan

USBClk

Key Scan

USBClk

Interface

LCD Bridge

USB-PLL
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4. 
4.2 LCD

Display

FIFO

 Memory

Controller

LCD
Interface

LCDClk

AsynClk

LCDClkLCDClk

Input

LCDClk

GPO
Window 

Buffer

 SDRAM

Controller

SDClk

 SDRAM

Interface

SDClk

AsynClk: Asynchronous clock
LCDClk: LCDC System clock
SDClk: SDRAM clock

Register

AsynClk
PVS

16-bit

16/24-bit 16/24-bit16-bit

LCDClk

Controller
Control signals

PLL

Divider

1/2 to 1/8

LCDClk

Spectrum
Spread

PWM

LCDClk

(LCLK)

PWM

PCLK

Clock MCLK
Buffer

Clock

Buffer

66MHz - 96MHz

12MHz / 24MHz

(LD[15:0]) PHS

PDE

PDR[7:0]

PDG[7:0]
PDB[7:0]

SDRAM
Interface

SDClk

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]
MD[15:0]

MBA[1:0]

MA[11:0]

MCKE

8.25MHz - 48MHz

SDClk

LCDC block reset

LCDClk

Timing
Generator

8-bit

16/18/24-bit Select
(LINT)

 Alpha

Blending

SDClk

(LRESET#)

66MHz - 78MHz

8-bit

LCD Bridge
Interfac

LUT

LCDClk

Divider

1/1 to 1/4
FOUT
16 Seiko Epson Corporation S1D13U11 LCD
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5. 
5.  

5.1

5.1 QFP20-144

V
S

S
T

E
S

T
E

N
S

C
A

N
E

N
P

LL
V

D
D

V
C

P
P

LL
V

S
S

M
A

3
M

A
4

M
A

2
M

A
5

M
A

1
M

A
6

V
S

S
M

IO
V

D
D

C
O

R
E

V
D

D
M

A
0

M
A

7
M

A
10

M
A

8
M

B
A

1
M

A
9

M
B

A
0

M
A

11
M

C
S

#
M

C
K

E
M

R
A

S
#

M
C

LK
V

S
S

M
IO

V
D

D
M

C
A

S
#

MD8

VSS
FOUT
I2CCLK
I2CDATA
SS2#
SS1#
MISO1
MOSI1
SCK1
INT0
SS0#
MISO0
MOSI0
SCK0
MD15

COREVDD
MD14
MD1
MIOVDD
VSS

M
D

Q
M

1

MD13
MD2
MD12
MD3
MD11
MD4
MD10
MD5
MIOVDD
VSS
MD9
MD6

MD0

73

72

37

361

144

109

108

P
D

G
4

P
D

G
5

P
D

G
6

P
D

G
7

P
D

B
0

P
D

B
1

P
D

B
2

P
D

B
3

P
D

B
4

P
D

B
5

P
D

B
6

P
D

B
7

V
S

S
P

IO
V

D
D

C
O

R
E

V
D

D
G

P
IO

A
0

G
P

IO
A

1
G

P
IO

A
2

G
P

IO
A

3
G

P
IO

A
4

G
P

IO
A

5
G

P
IO

A
6

G
P

IO
A

7
G

P
IO

B
0

G
P

IO
B

1
G

P
IO

B
2

G
P

IO
B

3
G

P
IO

B
4

G
P

IO
B

5

PDG0
PDR7
PDR6

PIOVDD
VSS

PDR5
PDR4
PDR3
PDR2

COREVDD
PDR1
PDR0

PDE
PVS
PHS

PCLK
PWM

DBGOUT
DBGEN#
DBGCLK

COREVDD
VSS

R1
VSS

USBVDD
DM

VSS
DP

USBVDD
VBUS

COREVDD
VSS

CNF0
CNF1
CNF2

RESET#

M
W

E
#

M
D

Q
M

0

C
O

R
E

V
D

D
O

S
C

I
O

S
C

O

MD7

PIOVDD

B
U

Z
Z

E
R

IN
T

1
G

P
IO

B
7

G
P

IO
B

6

P
D

G
3

P
D

G
2

P
D

G
1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

72
71
70
69
68
67
66
65
64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37

109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144

108 107106105 104103 102101100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75 74 73
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5. 
5.2

1. H PIOVDD, MIOVDD, USBVDD 6. DC
2. L COREVDD, PLLVDD 6. DC

I =

O =

IO =

P =

H =

L =

Z = Hi-Z

X =

1 =

0 =

5.1

HI H CMOS

HID H CMOS

HIDC H CMOS

HSI H CMOS

HSID H CMOS

HTID H CMOS

HO1 H TYPE1 +/- 2mA

HO1T H TYPE1 +/- 2mA

HO2 H TYPE2 +/- 3mA

HO2S H TYPE2S +/- 3mA  +/- 4mA

HO3 H TYPE3 +/- 5mA

HSB1 H CMOS TYPE1  +/- 2mA

HSB1U H CMOS TYPE1  +/- 2mA

HSB1UC H CMOS TYPE1  +/- 2mA

HSB1D H CMOS TYPE1  +/- 2mA

HSB1DC H CMOS TYPE1  +/- 2mA

HB2 H CMOS TYPE2  +/- 3mA

HB2D H CMOS TYPE2  +/- 3mA

HBA H

LBA L
18 Seiko Epson Corporation S1D13U11 LCD
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5. 
5.2.1  CPU

5.2 CPU

IO

DP IO 136 HBA USB Z Z
USB

USB

DM IO 134 HBA USB Z Z
USB

USB

VBUS I 138 HTID USB 0 0
USB

5V

R1 I 131 HBA USB 6.2kohm +/- 1% VSS

OSCI I 2 LBA CORE 12MHz 24MHz

OSCO O 3 LBA CORE 12MHz 24MHz

CNF0 I 141 HSI USB 24MHz USBVDD 12MHz
VSS

CNF[2:1] I 143, 142 HSI USB S1D13U11 VSS

RESET# I 144 HSI USB
S1D13U11 LCD Seiko Epson Corporation 19
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5. 
5.2.2  LCD

5.3 LCD

IO
 

(LCDC
)

(LCDC
)

PDR[7:3] O(IO)
110, 111, 
114, 115, 

116
HO2S PIO L(0) L(0)

R

R [7:3]

PDR[2] / 
GPO[6]

O 117 HO2S PIO L(H) L / (H)

R

R [2] TFT 16
[6]

PDR[1:0] / 
GPO[1:0]

O 119, 120 HO2S PIO L L / 

R

R [1:0] TFT 16/18
[1:0]

PDG[7:2] O(IO)
102, 103, 
104, 105, 
106, 107

HO2S PIO L(0) L(0)
G

G [7:2]

PDG[1:0] / 
GPO[3:2]

O 108, 109 HO2S PIO L L / 

G

G [1:0] TFT 16/18
[3:2]

PDB[7:3] O(IO)
94, 95, 96, 

97, 98
HO2S PIO L(0) L(0)

B

B [7:3]

PDB[2] / 
GPO[7]

O(IO) 99 HO2S PIO L(Z) L / (Z)

B

B [2] TFT 16
[7]

PDB[1:0] / 
GPO[5:4]

O 100, 101 HO2S PIO L L / 

B

B [1:0] TFT 16/18
[5:4]

PVS O 122 HO2S PIO L(H) L(H)
VSYNC

PHS O 123 HO2S PIO L L
HSYNC

PCLK O 124 HO2S PIO L(H) L(H)

PDE O 121 HO2S PIO L(H) L(H)

PWM O 125 HO1 PIO L  

PWM

LED PWM
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5. 
5.2.3  SDRAM

5.4 SDRAM

IO

MD[15:0] IO

57, 54, 50, 
48, 46, 44, 
40, 38, 37, 
39, 43, 45, 
47, 49, 53, 

56

HB2D MIO 0

SDRAM

SDRAM D[15:0]

MBA[1:0] O 23, 25 HO2 MIO L
SDRAM

SDRAM BA[1:0]

MA[11:0] O

26, 21, 24, 
22, 20, 15, 
13, 11, 10, 
12, 14, 19

HO2 MIO L
SDRAM

SDRAM A[11:0]

MCS# O 27 HO2 MIO H
SDRAM

SDRAM CS#

MRAS# O 29 HO2 MIO H
SDRAM

SDRAM RAS#

MCAS# O(IO) 33 HO2 MIO H
SDRAM

SDRAM CAS#

MWE# O 35 HO2 MIO H
SDRAM

SDRAM WE#

MDQM1 O 34 HO2 MIO L
SDRAM 1

SDRAM DQMH

MDQM0 O 36 HO2 MIO L
SDRAM 0

SDRAM DQML

MCLK O(IO) 30 HO3 MIO X
SDRAM

SDRAM CLK

MCKE O 28 HO2 MIO H
SDRAM

SDRAM CKE
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5. 
5.2.4  I/O

5.5 I/O

IO

GPIOA[7:0] IO
83, 84, 85, 
86, 87, 88, 

89, 90
HSB1UC PIO

1

*

A

GPIOB[7:4] IO
75, 76, 77, 

78,
HSB1UC PIO

1

*

B

8x8

GPIOB[3:2] IO 79, 80 HSB1UC PIO
1

*

B

8x8 8x4

GPIOB[1:0] IO 81, 82 HSB1UC PIO
1

*

B

8x8 8x4 8x2

I2CCLK IO 69
HSB1HSB

1UC
PIO Z Z

I2C

I2C

I2CDATA IO 68
HSB1HSB

1UC
PIO Z Z

I2C

I2C

SS0# IO 61 HSB1U PIO 1 H
SPI-ch0

SPI-ch0

SCK0 IO 58 HSB1D PIO 0 L
SPI-ch0

SPI-ch0

MOSI0 O 59 HO1 PIO L L
SPI-ch0

SPI-ch0

MISO0 I 60 HIDHIDC PIO 0 0
SPI-ch0

SPI-ch0

SS1# O(IO) 66 HO1 PIO L H
SPI-ch1 1

SPI-ch1 1

SS2# O(IO) 67 HO1 PIO L H
SPI-ch1 2

SPI-ch1 2

SCK1 O(IO) 63 HO1 PIO L L
SPI-ch1

SPI-ch1

MOSI1 O 64 HO1 PIO L L
SPI-ch1

SPI-ch1

MISO1 I 65 HIDHIDC PIO 0 0
SPI-ch1 1

SPI-ch1
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5. 
S1D13U11 GPIO
RESET# 4ms

Hi-Z
GPIO Hi-Z S1D13U11

GPIO
GPIO Hi-Z

5.2.5  

INT0 I 62 HSI PIO Z Z
0

0

INT1 I 74 HSI PIO Z Z
1

1

BUZZER O 73 HO1 PIO L L

FOUT O 70 HO1 PIO L L

5.6

IO

VCP IO 8 LBA PLL X —

PLL

PLL

TESTEN I 5 HSID USB 0 — IC
VSS

SCANEN I 6 HSID USB 0 — IC
VSS

DBGOUT O 126 HO1 PIO L — IC

DBGEN# IO 127 HSB1U PIO 1 — IC

DBGCLK O 128 HO1 PIO H — IC

5.5 I/O

IO
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5. 
5.2.6  

5.7

COREVDD P
1, 18, 55, 
91, 118, 
129, 139

PLLVDD P 7 PLL

USBVDD P 133, 137 USB

PIOVDD P
72, 92, 

112 IO

MIOVDD P
17, 32, 42, 

52 IO

VSS P

4, 16, 31, 
41, 51, 71, 

93, 113, 
130, 132, 
135, 140

GND

PLLVSS P 9 PLL GND
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5. 
5.3

5.3.1  

5.2 (HI, HSI)

5.3 (HID, HSID)

5.4 (HIDC)
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5. 
5.3.2  

5.5 (HO1, HO2, HO3)

5.6 (HO1T)

5.7 (HO2S)
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5. 
5.3.3  

5.8  (HB2, HSB1) 

5.9 (HB2D, HSB1D) 

High on

High on

High on
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5. 
5.10 (HSB1DC)

5.11 (HSB1U)

High on

High on

High on

High on
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5. 
5.12 (HSB1UC)

High on

High on
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5. 
5.4

CNF USBVDD VSS

5.5 LCD

5.8

1 USBVDD 0 VSS

CNF2 USB USB

CNF1 LCDC LCDC

CNF0 24MHz 12MHz

5.9 LCD

TFT LCDC
16bpp 18bpp 24bpp 16bit

PVS PVS HWE#

PHS PHS HD/C#

PCLK PCLK HCS1#

PDE PDE HRE#

PDR0 GPO0 R0 GPO0

PDR1 GPO1 R1 GPO1

PDR2 GPO6 R2 HCS0#

PDR3 R3 HD11

PDR4 R4 HD12

PDR5 R5 HD13

PDR6 R6 HD14

PDR7 R7 HD15

PDG0 GPO2 G0 GPO2

PDG1 GPO3 G1 GPO3

PDG2 G2 HD5

PDG3 G3 HD6

PDG4 G4 HD7

PDG5 G5 HD8

PDG6 G6 HD9

PDG7 G7 HD10

PDB0 GPO4 B0 GPO4

PDB1 GPO5 B1 GPO5

PDB2 GPO7 B2 HWAIT#

PDB3 B3 HD0

PDB4 B4 HD1

PDB5 B5 HD2

PDB6 B6 HD3

PDB7 B7 HD4
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6. DC
6.  DC

6.1

6.2
 

6.1

CORE VDD VSS - 0.3 2.5 V

PLL VDD PLL VSS - 0.3 2.5 V

USB VDD USB CORE VDD 4.0 V

PIO VDD IO CORE VDD 4.0 V

MIO VDD IO SDRAM CORE VDD 4.0 V

VIN1 VSS - 0.3 IO VDD + 0.5 V

VIN2 DP, DM VSS - 0.3 USB VDD + 0.5 V

VIN3 VBUS VSS - 0.3 6.0 V

VIN4 OSCI VSS - 0.3 CORE VDD + 0.5 V

VOUT1 VSS - 0.3 IO VDD + 0.5 V

VOUT2 DP, DM VSS - 0.3 USB VDD + 0.5 V

IOUT ±10 mA

TSTG -65 +150

6.2
Min Typ Max

CORE VDD VSS = 0 V 1.65 1.80 1.95 V

PLL VDD PLL VSS = 0 V 1.65 1.80 1.95 V

USB VDD USB VSS = 0 V 3.00 3.30 3.60 V

PIO VDD IO VSS = 0 V 3.00 3.30 3.60 V

MIO VDD IO SDRAM VSS = 0 V 3.00 3.30 3.60 V

VIN1 — VSS — IO VDD V

VIN2 DP, DM — VSS — USB VDD V

VIN3 VBUS — VSS — 5.50 V

TOPR — -40 +25 +85 °C
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6. DC
6.3

VSS = 0V, TOPR = -40 +85  

6.3
Min Typ Max

IIZ — -5 — 5 µA

IOZ — -5 — 5 µA

VOH1  (1)
IOVDD = min

IOH1 = -2.0mA, TYPE1  
IOVDD - 0.40 — IOVDD V

VOH2  (2)
IOVDD = min

IOH2 = -3.0mA, TYPE2
IOVDD - 0.40 — IOVDD V

VOH3  (3)
IOVDD = min

IOH2 = -4.0mA, TYPE2S
IOVDD - 0.40 — IOVDD V

VOH4  (4)
IOVDD = min

IOH2 = -5.0mA, TYPE3
IOVDD - 0.40 — IOVDD V

VOH5  (5)
USBVDD = min

USB-FS, DP, DM
2.8 — — V

VOH6  (6)
USBVDD = min

USB-HS, DP, DM
360 — — mV

VOL1  (1)
IOVDD = min

IOL1 = 2.0mA, TYPE1
VSS — 0.40 V

VOL2  (2) 
IOVDD = min

IOL2 = 3.0mA, TYPE2
VSS — 0.40 V

VOL3  (3) 
IOVDD = min

IOL2 = 4.0mA, TYPE2S
VSS — 0.40 V

VOL4  (4) 
IOVDD = min

IOL2 = 5.0mA, TYPE3
VSS — 0.40 V

VOL5  (5) 
USBVDD = max

USB-FS, DP, DM
— — 0.30 V

VOL6  (6) 
USBVDD = max

USB-HS, DP, DM
— — 10.0 mV

VIH CMOS 2.20 — — V

VIL CMOS — — 0.80 V

VT+1  (1) CMOS 1.40 — 2.70 V

VT+2  (2) USB-FS, DP, DM 1.10 — 1.80 V

VT+3  (3) VBUS 1.86 — 2.85 V

VT-1  (1) CMOS 0.60 — 1.80 V

VT-2  (2) USB-FS, DP, DM 1.00 — 1.50 V

VT-3  (3) VBUS 1.48 — 2.23 V

VH1  (1) CMOS 0.30 — — V

VH2  (2) USB-FS, DP, DM 0.10 — — V

VH3  (3) VBUS 0.31 — — V

VDS
 0.8V~2.5V

USB-FS, DP, DM
— — 0.20 V

RPU VI = VSS 50 100 240 kΩ

RPD1  (1) VI = VDD 50 100 240 kΩ

RPD2  (2) VI = 5V, VBUS 110 125 150 kΩ

CIO1  (DP, DM ) f = 1MHz  VDD = 0V — — 11 pF

CIO2  ( ) f = 1MHz  VDD = 0V — — 8 pF
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6. DC
6.4

1. Typ Typ CPU WVGA 800x480 24
MCLK = 96MHz PCLK = 32MHz

Max
2. DP 200uA

6.4
Min Typ Max

ICORE+PLL

1

PLL — 50 80 mA

IUSB USB — 7 — mA

IIO IO — 25 — mA

ICORE+PLL

2

PLL — 10 1000 uA

IUSB USB — 5 20 uA

IIO IO — 5 80 uA
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7. AC
7.  AC
 USBVDD = IOVDD = 3.3V ± 0.3V, COREVDD = PLLVDD = 1.8V ± 0.15V, TA = -40 85

Trise Tfall <50ns 10% 90%
Trise  Tfall <5ms 10% 90%

CL = 15pF SDRAM
CL = 30pF LCD
CL = 30pF

7.1

7.1.1  

1.

7.1.2  USB

USB USB-PLL USB

7.1 USB

7.1
Min Typ Max

fOSC12 12MHz 11.9988 12 12.0012 MHz

fOSC24 24MHz 23.9976 24 24.0024 MHz

tOStar 1 — — 20 ms

7.2 USB
Min Typ Max

f
UPLLO USB — 60 — MHz

tUPStar USB-PLL — — 250 us

USB

USB-PLL
USB
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7. AC
7.1.3  PLL

PLL
PLL

PLL

PLL

7.2 PLL

7.1.4  

1. SDRAM LCD FOUT PLL

7.3 PLL
Min Typ Max

f
PLLO PLL 66 — 96 MHz

tPLLDuty PLL 40 — 60 %

tPJref PLL -400 — 400 ps

tPStar PLL — — 200 us

7.4
Min Typ Max

f
SDCLK SDRAM 1 66 — 96 MHz

tSDDuty SDRAM 40 50 60 %

f
LCLK LCD 1 8.25 — 48 MHz

fLDuty LCD 45 50 55 %

f
FCLK12 FOUT 12MHz 1 3 — 12 MHz

f
FCLK24 FOUT 24MHz 1 6 — 24 MHz

tFDuty FOUT 45 50 55 %

PLL

PLL

PLL
PLL
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7. AC
7.1.5  

EMI

1. SS 78MHz 84MHz, 90MHz, 96MHz

7.5
Min Max

f
SSCLK SS 1 — 78 MHz

tSSW

SS  REG[10h] 6 4 = 000b -0.210 0.210 ns

SS  REG[10h] 6 4 = 001b -0.333 0.333 ns

SS  REG[10h] 6 4 = 010b -0.462 0.462 ns

SS  REG[10h] 6 4 = 011b -0.586 0.586 ns

SS  REG[10h] 6 4 = 100b -0.715 0.715 ns

SS  REG[10h] 6 4 = 101b -0.842 0.842 ns

SS  REG[10h] 6 4 = 110b -0.971 0.971 ns

SS  REG[10h] 6 4 = 111b -1.096 1.096 ns
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7. AC
7.2

7.3

7.6
Min Max

tRES 1 — uS

tRESNC — 10 nS

RESET#

tRES
tRESNC
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7. AC
7.3

7.3.1  

7.4

7.3.2  

7.5

7.7
Min Max

tPON 0 — mS

7.8
Min Max

tPOFF 0 — mS

IOVDD

tPON

COREVDD

USBVDD

tPOFF

COREVDD

IOVDD
USBVDD
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7. AC
7.4 CPU

7.4.1  USB2.0

USB2.0

Universal Serial Bus Specification Revision 2.0 Released April 27, 2000.
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7. AC
7.5 SDRAM

7-6 SDRAM

7-9 SDRAM
MIN MAX

tmcc MCLK 10 — ns

tmcl MCLK Low 3 — ns

tmch MCLK High 3 — ns

tmad SDRAM — 7 ns

tmah SDRAM 1 — ns

tmdod SDRAM — 7 ns

tmdoh SDRAM 1 — ns

tmdoz SDRAM Hi-Z — 9 ns

tmdis SDRAM 3 — ns

tmdih SDRAM 2 — ns

MCLK

tmcc

tmch tmcl

tmad
tmah

MCS#, MA[11:0]
MRAS#, MCAS#
MWE#, MBA[1:0]

MDQM[1:0], MCKE

tmdod tmdoh

MD[15:0]
(Output) 

MD[15:0]
(Input) 

tmdihtmdis

tmdoz
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7. AC
7-7 SDRAM

4 CAS 2

MCLK

MA[9:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

H

MBA[1:0]

L

 

Bank

ColRow

MA[11:10] 01bRow

Bank
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7. AC
7-8 SDRAM

4

MCLK

MA[9:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

H

Bank

Col

MBA[1:0]

H or L

Row

MA[11:10] 01bRow

Bank
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7. AC
7-9

REG[84h] bit1 = 1
30000*MCLK

1

MCLK

MA[11:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

022h

10

MBA[1:0]

L

H or L

H or L

MA10 = HH or L
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7. AC
7-10

 = (REG[8Eh]/[8Ch] ) / f
MCLK

MCLK

MA[11:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

MBA[1:0]

L

H or L

H or L

H or L
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7. AC
7-11

SDRAM

MCLK

MA[11:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

MBA[1:0]

L

H or L

H or L

H or L

H

H

H
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7. AC
7.6

7.6.1  SPI

7-12 SPI

7-10 SPI
MIN MAX

tscc SCK 66 — ns

tscl SCK Low tscc x 0.45 — ns

tsch SCL High tscc x 0.45 — ns

tsdod MOSI — 20 ns

tsdoh MOSI 0 — ns

tsdis MISO 20 — ns

tsdih MISO 10 — ns

SCK

tscc

tsch tscl

tsdod
tsdoh

MOSI

tsdis tsdih

MISO

(CPOL = 0)
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7. AC
7.6.2  Slave Select

7-13 Slave Select

7-11 Slave Select
MIN MAX

tsss SS# 400 — ns

tsshl SS# 1000 — ns

tssw SS# 1000 — ns

SCK

SS#

tsss tssh

tssw
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7. AC
7.6.3  I2C

7-14 I2C

7-12 I2C
MIN MAX

ti2cc I2CCLK 2130 — ns

ti2cl I2CCLK Low ti2cc x 0.45 — ns

ti2ch I2CCLK High ti2cc x 0.45 — ns

ti2dod I2CDATA — 20 ns

ti2doh I2CDATA 0 — ns

ti2doz I2CDATA HI-Z — 20 ns

ti2dis I2CDATA 20 — ns

ti2dih I2CDATA 10 — ns

I2CCLK

ti2cc

ti2cl ti2ch

ti2dod
ti2doh

I2CDATA

ti2dis ti2dih

I2CDATA

(Output)

(Input)

ti2doz

I2CCLK, I2CDATA
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7. AC
7.7 LCD

LCD

7.15  LCD

Ts = 1/PCLK

7.13 LCD
Min Max

HDISP ((REG[16h] 6-0) + 1) x 8 32 960

Ts
HNDP ((REG[18h] 7 0) + 1) x 2 4 512

HPS PHS (REG[22h] 6 0) 0 127

HSW PHS (REG[20h] 6 0) + 1 1 128

VDISP (REG[1Ch] 1 0 REG[1Ah] 7 0) + 1 32 960

VNDP ((REG[1Eh] 7 0) + 1) x 2 4 512

VPS PVS (REG[26h] 7 0) 0 255

VSW PVS (REG[24h] 5 0) + 1 1 64

V
D

IS
P

HDISP

HPS

PDE

HDISP

V
S

W

HSW

HNDP

V
P

S

V
D

IS
P

V
N

D
P

P
D

E

PHS

HNDP
V

N
D

P

P
V

S

S1D13U11 LCD Seiko Epson Corporation 49
Rev. 1.6



7. AC
7.7.1  LCD

7.16 LCD

7.7.2  LCD

7.17 LCD

7.14 LCD  
Min Max

t1 LCD 0 10 Ts

7.15 LCD  
Min Max

t1 LCD Low 0 10 Ts

LCD ***

t1

**LCD REG[2Ah] 0 0 1

***LCD PDR[7:0], PDG[7:0], PDB[7:0], PCLK, PHS, PVS PDE

**

LCD ***

***LCD PDR[7:0], PDG[7:0], PDB[7:0], PCLK, PHS, PVS PDE

t1

**

**LCD REG[2Ah] 0 1 0
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7. AC
7.7.3  LCD

7.18 LCD

PHS PVS PCLK

t3

t5

PHS

t1

t4

PVS

PDE

PCLK

Last

t2

PHS

21

t13t10 t11 t14

t15 t16

t7
t8

t9 t12

PDR[7:0]

t6

PCLK

t13t10 t11 t14
t9 t12

(REG[28h] bit7=1)

(REG[28h] bit7=0)

PDE

t17 t18

PDG[7:0]
PDB[7:0]
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7. AC
1. Ts  = 

7.16 LCD
Min Typ Max

t1 PVS — VDISP + VNDP —

t2 PVS Low — VSW —

t3 PVS PHS — HPS — Ts

t4 PHS — HDISP + HNDP — Ts

t5 PHS Low — HSW — Ts

t6 PHS PDE — HNDP - HPS — Ts

t7 PDE — HDISP — Ts
t8 PDE PHS — HPS — Ts
t9 PCLK 1 — — Ts

t10 PCLK Low 0.5 — — Ts
t11 PCLK High 0.5 — — Ts
t12 PHS PCLK 0.5 — — Ts
t13 PDE PCLK 0.5 — — Ts
t14 PCLK PDE 0.5 — — Ts
t15 PD PCLK 0.5 — — Ts
t16 PCLK PD 0.5 — — Ts
t17 PDE PVS — VPS — Ts
t18 — VNDP — Ts
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7. AC
7.7.4  LCD

7-19 LCD

7-17 LCD
MIN MAX

tpcc PCLK 20 — ns

tpcl PCLK Low tpcc x 0.4 — ns

tpch PCLK High tpcc x 0.4 — ns

tpds LCD tpch - 3 — ns

tpdh LCD tpcl - 3 — ns

tpcc

tpch tpcl

tpds tpdh

PVS, PHS, PDE
PR[7:0]
PG[7:0]
PB[7:0]

PCLK
(REG[28h] b7=0)
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8. 
8.  

8.1

S1D13U11 USB
USB USBCLK USB-PLL LCD

PLL PLL SDRAM SDCLK
SDCLK LCD LCDCLK LCD

PCLK LCDCLK
SDCLK LCDCLK SS

78MHz

8.1

OSCI

PLL

REG[12h] 7

1

0

SDCLK

PLL
REG[0Ch] 3-0

SDCLK
REG[68h] 0

1/2 or 1/4

REG[04h] 0
PLL

SDCLK

1/2
1/8

LCDCLK
REG[12h] 6-4

LCDCLK

SS

SS

REG[0Eh] 7

(PCLK)

0

1

01

SS
REG[12h] 1-0

SS
REG[12h] 1)

1

0

6MHz

REG[06h] 4

OSCO

1M

12MHz or 24MHz

CNF0

USB-PLL
USBCLK
(60MHz)

PLL
REG[04h] 7

Sleep

(MCLK)

00
1x
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9. 
9.  

9.1

S1D13U11 3

9.1.1  

RESET#

9.1.2  

CPU

S1D13U11

9.1.3  USB

USB CPU USB
USB USB

S1D13U11

9.1 USB HS

9.2 USB FS

HS

DP / DM

FS

Driven SE0
Last Activity

time
3ms 3.125ms 100us 875us

DP / DM

FS

’J’ StateLast Activity Driven SE0

time
2.5us
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10. CPU
10.  CPU

10.1 USB

S1D13U11 USB2.0 (Universal Serial Bus Specification Revision 2.0) 
USB

10.1.1  

HS 480Mbps FS 12Mbps
USB

HS USB
HS

10.1.2  

IN OUT IN

10.1.3  

S1D13U11

10.1.4  

CPU
CPU S1D13U11

S1D13U11

10.1.5  

USB SPI
SRAM 96K

S1D13U11

10.1.6  

S1D13U11 HS FS
DP/DM

S1D13U11 USB
EMI

VBUS 5V USB
VBUS
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10. CPU
10.2

S1D13U11 0 4

10.2.1  0

HS 64 FS 64
S1D13U11

S1D13U11

10.2.2  1

OUT HS 512 FS 64
S1D13U11 CPU

S1D13U11

10.2.3  2

IN HS 512 FS 64
S1D13U11 CPU

S1D13U11

10.2.4  3

IN HS 64 FS
64 S1D13U11 CPU

S1D13U11

10.2.5  4

OUT HS 512 FS
64 S1D13U11 CPU

4 LCD DMA
S1D13U11
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10. CPU
10.3

S1D13U11 CPU
S1D13U11

10.3.1  

S1D13U11 CPU

10.3.2  

S1D13U11 CPU

10.3.3  

S1D13U11 CPU

10.1

LCD LCD

LCD LCD

LCD LCD

LCD LCD

I2C I2C

SPI SPI

SPI SPI

GPIO GPIO

10.2

10.3

LCD LCD

INT0 SPI

SPI SPI

GPIO GPIO

INT1
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10. CPU
10.4

LCD REG[14h] bits 2-1
16bpp 16 / 24bpp 1 24 / 24bpp

2 32 /

3 16bpp
REG[14h] bit 5 = 1 24bpp REG[14h] bit 5 = 0

R REG[14h] bit 6 = 0
REG[14h] bit 6 = 1

10.4.1  R REG[14h] bit 6 = 0

10-4 16bpp REG[14h] bit 2 = 1

7 6 5 4 3 2 1 0

1 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3

2 R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5

3 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3

4 R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3

6 R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5

10-5 24bpp 1 REG[14h] bits 2-1 = 00

7 6 5 4 3 2 1 0

1 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

2 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

3 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

4 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

5 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

6 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

10-6 24bpp 2 REG[14h] bits 2-1 = 01

7 6 5 4 3 2 1 0

1 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

2 n/a n/a n/a n/a n/a n/a n/a n/a

3 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

4 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

5 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

6 n/a n/a n/a n/a n/a n/a n/a n/a

7 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

8 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0
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10. CPU
10.4.2  R REG[14h] bit 6 = 1

10-7 16bpp REG[14h] bit 2 = 1

7 6 5 4 3 2 1 0

1 G0
4 G0

3 G0
2 R0

7 R0
6 R0

5 R0
4 R0

3

2 B0
7 B0

6 B0
5 B0

4 B0
3 G0

7 G0
6 G0

5

3 G1
4 G1

3 G1
2 R1

7 R1
6 R1

5 R1
4 R1

3

4 B1
7 B1

6 B1
5 B1

4 B1
3 G1

7 G1
6 G1

5

5 G2
4 G2

3 G2
2 R2

7 R2
6 R2

5 R2
4 R2

3

6 B2
7 B2

6 B2
5 B2

4 B2
3 G2

7 G2
6 G2

5

10-8 24bpp 1 REG[14h] bits 2-1 = 00

7 6 5 4 3 2 1 0

1 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

2 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

3 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

4 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

5 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

6 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

10-9 24bpp 2 REG[14h] bits 2-1 = 01

7 6 5 4 3 2 1 0

1 n/a n/a n/a n/a n/a n/a n/a n/a

2 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

3 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

4 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

5 n/a n/a n/a n/a n/a n/a n/a n/a

6 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

7 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

8 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0
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11. LCD
11. LCD

11.1

S1D13U11 SDRAM LCD
SDRAM  800x600@ 24bpp

TFT

11.1.1  

TFT LCD
48MHz

11.1.2  

11.1 LCD

QVGA 320 x 240 @ 16bit / 18bit / 24bit

WQVGA 400 x 240 @ 16bit / 18bit / 24bit

HVGA 640 x 240 @ 16bit / 18bit / 24bit

VGA 640 x 480 @ 16bit / 18bit / 24bit

WVGA 800 x 480 @ 16bit / 18bit / 24bit

SVGA 800 x 600 @ 16bit / 18bit / 24bit

11.2

24bpp 16bpp

X/Y

Picture-in-Picture PIP1 PIP2

PIP

2

1

1

180

2

16

LCD

CPU

CPU
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11. LCD
11.1.3  

SDRAM LCD

LCD PIP1
PIP2

1
2

11.1

SDRAM

LCD I/FFIFO

S1D13U11

SDRAM

1

2

 n

PIP1

PIP2

2

I/F
USB I/F

LCD
Panel

層

LCD
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11. LCD
11.2 LCD

LCD USB LCD
LCD

11.2.1  

1. LCD
 

11.2.2  

1. LCD  

2.  

11.2.3  SDRAM

1. LCD REG[5Ah] [64h]

2. LCD

3. SDRAM

4. LCD

11.2.4  SDRAM

1. LCD

2. SDRAM

3. LCD

11.2.5  SDRAM

1. LCD SDRAM
REG[E6h] bit 0 = 1

2. LCD SDRAM
REG[E8h] [ECh]

3. LCD SDRAM REG[EEh]

4. 500ns

5. LCD REG[66h]
4 4

6. 3
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11. LCD
11.2.6  

1. LCD LUT REG[B8h]

REG[B8h] bit 0 = 0

2. LCD LUT
REG[BAh]

3. LCD LUT REG[BCh]

4.

11.2.7  

1. LCD LUT REG[B8h]

REG[B8h] bit 0 = 0

2. LCD LUT
REG[BAh]

3. LCD LUT REG[BCh]

4.
64 Seiko Epson Corporation S1D13U11 LCD
Rev. 1.6



11. LCD
11.3

LCD X/Y 2
X/Y 2

11.3.1  

REG[52h] bits7-4 16

REG[90h]

11.2

1

SDRAM 0

2

REG[90h]

3

REG[90h]  x 2

n

REG[90h]  x (n - 1)
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11. LCD
11.3.2  

LCD
HDISP REG[16h] VDISP REG[1Ah], [1Ch

X/Y
8

11.3

11.3.3  

REG[52h]  3-0 9h, Ah Bh

11.4

X (REG[16h])

Y
(R

E
G

[1
A

h]
, [

1C
h]

)

Window Y Start
Window X Start

Window Y End
Window X End

Window Y Start
Window X Start

Window Y End
Window X End

(1, 1)

(H size , V size)

My Vacation

My Vacation
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11. LCD
11.4

LCD X/Y 2
LCD

HDISP REG[16h] VDISP REG[1Ah], [1Ch

PIP X/Y 2

11.4.1  

REG[2Ah] bits 7-4 16
REG[90h]

11.5

1

SDRAM 0

2

REG[90h]

3

REG[90h]  x 2

n

REG[90h]  x (n - 1)
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11. LCD
11.4.2  Picture-in-Picture

Picture-in-Picture 2 PIP
PIP1 PIP2

3 PIP1 PIP2 PIP1

11.6 Picture-in-Picture

11.4.3  PIP

PIP X/Y PIP
8

11.7 PIP

PIP

LCD

Y
(

: R
E

G
[1

A
h]

, [
1C

h]
)

PIP Window Y End
PIP Window X End

PIP

SDRAM 0 PIP  

PIP Window Y Strat
PIP Window X Strat

1 16

(1, 1)

(H size, V size)

X( : REG[16h])

(H size, V size)
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11. LCD
11.4.4  PIP

Picture-in-Picture SDRAM 8 1

11.8

11.4.5  

PIP PIP

11.9

16bpp/24bpp SDCLK LCDCLK

LCD

PIP

My Vacation
My Vacation

LCD

PIP
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11. LCD
11.5

LCD PIP

REG[52h] bit 2 =1

PIP REG[E2h], [E4h]
8192

11.10

PIP  

( REG[E2h], [E4h])

LCD
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11. LCD
11.6

LCD 180°

LCD 180
°

11.6.1  180°

800 x 480
A-B-C-D

D-C-B-A
D-C-B-A

11.11 180° 

800800

48
0

A B

C D

48
0

= CPU

CPU

AB

CD

= LCD
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11. LCD
11.6.2  

800 x 480
A-B-C-D

B-A-D-C
B-A-D-C

11.12

11.6.3  180°

800 x 480
A-B-C-D

C-D-A-B
C-D-A-B

11.13 180° 

800800
48

0

A B

C D

48
0

= CPU

CPU

= LCD

AB

CD

800800

48
0

A B

C D

48
0

= CPU

CPU

= LCD

DC

BA
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11. LCD
11.7

1 1 2
2  

1

REG[6Ah] 7
LCD 1

LCD 1

11.14

LCD

LCD LCD
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11. LCD
11.8

2
2 LCD  

PIP

11.15

LCD
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11. LCD
11.9

2
SDRAM

CPU

11.9.1  

1 2
1 2 3

11.16

11.17

1 2

1 2
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11. LCD
11.9.2  

1 1
2

11.18

1
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11. LCD
11.9.3  

REG[54h] REG[56h] REG[58h]

11.19

R REG[54h]
G REG[56h]
B REG[58h]
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11. LCD
11.9.4  

X/Y
8

8 1 SDRAM

11.20

X/Y

 

X( : REG[16h])

Y
(

: R
E

G
[1

A
h]

, [
1C

h]
)
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11. LCD
11.9.5  

2
1 0

PIP

11.21

11.9.6  

SDRAM
SDCLK

n

n/m

n+1

(n+1)/m
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11. LCD
11.10

FIFO LCD

11.22

0000 0000
0000 0001
0000 0010
0000 0011
0000 0100
0000 0101
0000 0110
0000 0111

1111 1000
1111 1001
1111 1010
1111 1011
1111 1100
1111 1101
1111 1110
1111 1111

0000 0000
0000 0001
0000 0010
0000 0011
0000 0100
0000 0101
0000 0110
0000 0111

1111 1000
1111 1001
1111 1010
1111 1011
1111 1100
1111 1101
1111 1110
1111 1111

0000 0000
0000 0001
0000 0010
0000 0011
0000 0100
0000 0101
0000 0110
0000 0111

1111 1000
1111 1001
1111 1010
1111 1011
1111 1100
1111 1101
1111 1110
1111 1111

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

256 x 8

8

FIFO 8

256 x 8

8

FIFO 8

256 x 8

8

FIFO 8

16bpp
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11. LCD
11.11

FIFO LCD

11.23

11.12

FIFO LCD

11.24

0
255

255

0
255

255
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11. LCD
11.13 SDRAM

SDRAM 16/64/128M SDRAM

11.13.1  SDRAM

SDRAM
1 2

1. SDRAM REG[82h] bits 1-0

2. REG[84h] bit 7 REG[84h] bit 1 
"1" SDRAM 3 6

3. SDRAM

4.

5. 10

6. MRS MRS

7. REG[86h] bit 1 "1"
3 6 SDCLK 30000

8. SDRAM

11.13.2  SDRAM

16M SDRAM
MBA0

11.3 SDRAM
16M 64/128M

MBA1 MBA1

MBA0 MA11 MBA0

MA11 MA11
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11. LCD
11.13.3  MRS

SDRAM MRS
S1D13U11

11.13.4  

SDRAM 4
MA10 = Low CAS 2

11.13.5  

SDRAM
SDRAM

SDRAM

11.13.6  

SDRAM REG[84h] bit 3
SDRAM

REG[86h] bit 6 = 1

11.13.7  

SDRAM REG[84h] bit 2
SDRAM

REG[86h] bit 6 = 1

11.13.8  

SDRAM REG[86h] bit 6
SDRAM REG[86h] bit 6 = 1 LCD

REG[2Ah] bit 0 = 0 REG[9Eh] bit 7 = 0
SDRAM REG[68h

bit 0 = 0 SDRAM

11.4 MRS
MRS

4

CAS 2

"0"
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11. LCD
11.13.9  

REG[14h] bit 5 24bpp 16bpp
SDRAM

11-5 24bpp RGB 8:8:8

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0000h G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

0002h B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

0004h R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

0006h G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
1 G2

0 B2
7 B2

6 B2
5 B2

4 B2
3 B2

2 B2
1 B2

0

11-6 24bpp RGB 5:6:5

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0000h G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
7 G0

6 B0
7 B0

6 B0
5 B0

4 B0
3 B0

7 B0
6 B0

5

0002h B1
7 B1

6 B1
5 B1

4 B1
3 B1

7 B1
6 B1

5 R0
7 R0

6 R0
5 R0

4 R0
3 R0

7 R0
6 R0

5

0004h R1
7 R1

6 R1
5 R1

4 R1
3 R1

7 R1
6 R1

5 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
7 G1

6

0006h G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
7 G2

6 B2
7 B2

6 B2
5 B2

4 B2
3 B2

7 B2
6 B2

5

11-7 16bpp

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0000h R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3

0002h R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3

0004h R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3

0006h R3
7 R3

6 R3
5 R3

4 R3
3 G3

7 G3
6 G3

5 G3
4 G3

3 G3
2 B3

7 B3
6 B3

5 B3
4 B3

3
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11. LCD
11.13.10  

Picture-in-Picture SDRAM
SDRAM 3 /1

REG[14h] bit 5 = 0 2 /1 REG[14h] bit 5 = 1
X/Y

SDRAM  = 

n  + (YS * X ) * (2 3)+ XS * (2 3)

11.25

1

SDRAM 0

2

REG[90h]

 (XS/YS)

X (REG[16h])
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11. LCD
11.13.11  

SDRAM SDRAM LCD LCD
USB 4

SDRAM LCD USB

SDRAM
10%

SDRAM

SDRAM SDRAM
LCD LCD USB

11.8 SDRAM
SDRAM

96MHz 192M /  * 90%

90MHz 180M /  * 90%

84MHz 168M /  * 90%

78MHz 156M /  * 90%

72MHz 144M /  * 90%

66MHz 132M /  * 90%

11.9 SDRAM

1 SDRAM -

2 LCD

16bpp fLCLK * 2 /

16bpp fLCLK * 4 /

24bpp fLCLK * 3 /

24bpp fLCLK * 6 /

0

3 USB
60M /

0

4 - fSDCLK * 2 /

11.10

USB NAK
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11. LCD
11.14 PWM

PWM LCD LCD
LCDCLK 32

PWM
REG[70h] bit 7

PWM REG[70h] bits 1-0
REG[70h] bit 2 = 0

11-26 PWM

LCDCLK

PWMH=nPWML=3

PWM
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11. LCD
11.15 LCD

LCD

11.27 LCD

LCDINT

Flag
Interrupt

REG[B2h] bit0

REG[B4h] bit0

REG[B6h] bit0

REG[B2h] bit4
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11. LCD
11.16

11.16.1  

SDRAM LCD

11.28

LCD

LCD

R[FFh], G[00h], B[00h]1 64

R[00h], G[FFh], B[00h]65 128

R[00h], G[00h], B[FFh]129 192

R[FFh], G[FFh], B[00h]193 256

R[FFh], G[00h], B[FFh]257 320

R[00h], G[FFh], B[FFh]321 384

8 : FFh => FEh => FDh

800 x 480
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11. LCD
11.17 LCD

LCD

Reserved
n/a

11.11

REG[00h] Production Code Register 92 REG[02h] Configuration Readback Register 92

REG[04h] PLL Control Register 93 REG[06h] PLL Setting Register 0 93

REG[08h] PLL Setting Register 1 94 REG[0Ah] PLL Setting Register 2 94

REG[0Ch] PLL Setting Register 3 94 REG[0Eh] SS Control Register 0 95

REG[10h] SS Control Register 1 95 REG[12h] Clock Source Select Register 96

REG[14h] LCD Panel Type Register 98 REG[16h] Horizontal Display Width Register (HDISP) 99

REG[18h] Horizontal Non-Display Period Register (HNDP) 99 REG[1Ah] Vertical Display Height Register 0 (VDISP) 100

REG[1Ch] Vertical Display Height Register 1 (VDISP) 100 REG[1Eh] Vertical Non-Display Period Register (VNDP) 100

REG[20h] PHS Pulse Width Register (HSW) 100 REG[22h] PHS Pulse Start Position Register (HPS) 101

REG[24h] PVS Pulse Width Register (VSW) 101 REG[26h] PVS Pulse Start Position Register (VPS) 101

REG[28h] PCLK Polarity Register 101

REG[2Ah] Display Mode Register 102 REG[2Ch] PIP1 Display Memory Start Address Register 0 103

REG[2Eh] PIP1 Display Memory Start Address Register 1 103 REG[30h] PIP1 Display Memory Start Address Register 2 103

REG[32h] PIP1 Display Window X Start Position Register 103 REG[34h] PIP1 Display Window Y Start Position Register 0 104

REG[36h] PIP1 Display Window Y Start Position Register 1 104 REG[38h] PIP1 Display Window X End Position Register 104

REG[3Ah] PIP1 Display Window Y End Position Register 0 105 REG[3Ch] PIP1 Display Window Y End Position Register 1 105

REG[3Eh] PIP2 Display Memory Start Address Register 0 106 REG[40h] PIP2 Display Memory Start Address Register 1 106

REG[42h] PIP2 Display Memory Start Address Register 2 106 REG[44h] PIP2 Display Window X Start Position Register 106

REG[46h] PIP2 Display Window Y Start Position Register 0 107 REG[48h] PIP2 Display Window Y Start Position Register 1 107

REG[4Ah] PIP2 Display Window X End Position Register 107 REG[4Ch] PIP2 Display Window Y End Position Register 0 108

REG[4Eh] PIP2 Display Window Y End Position Register 1 108 REG[50h] Display Control Register 109

REG[52h] Input Mode Register 110 REG[54h] Transparency Key Color Red Register 111

REG[56h] Transparency Key Color Green Register 111 REG[58h] Transparency Key Color Blue Register 111

REG[5Ah] Write Window X Start Position Register 112 REG[5Ch] Write Window Y Start Position Register 0 112

REG[5Eh] Write Window Y Start Position Register 1 112 REG[60h] Write Window X End Position Register 113

REG[62h] Write Window Y End Position Register 0 113 REG[64h] Write Window Y End Position Register 1 113

REG[66h] Memory Data Port Register 0 114 REG[67h] Memory Data Port Register 1 114

REG[68h] Power Save Register 115 REG[6Ah] Non-Display Period Control / Status Register 116

IO
REG[6Ch] General Purpose Output Register 0 117 REG[6Eh] General Purpose Output Register 1 117

PWM
REG[70h] PWM Control Register 118 REG[72h] PWM High Duty Register 0 119

REG[74h] PWM High Duty Register 1 119 REG[76h] PWM High Duty Register 2 119

REG[78h] PWM High Duty Register 3 119 REG[7Ah] PWM Low Duty Register 0 119

REG[7Ch] PWM Low Duty Register 1 119 REG[7Eh] PWM Low Duty Register 2 119

REG[80h] PWM Low Duty Register 3 119
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11. LCD
SDRAM
REG[82h] SDRAM Control Register 0 120 REG[84h] SDRAM Status Register 0 120

REG[86h] SDRAM Status Register 1 121 REG[88h] SDRAM MRS Value Register 0 122

REG[8Ah] SDRAM MRS Value Register 1 122 REG[8Ch] SDRAM Refresh Counter Register 0 122

REG[8Eh] SDRAM Refresh Counter Register 1 122 REG[90h] SDRAM Write Buffer Memory Size Register 0 123

REG[92h] SDRAM Debug Register 123

REG[94h] Alpha-blending Control Register 124 REG[96h] Alpha-blending Status Register 125

REG[98h] Alpha-blending Horizontal Size Register 125 REG[9Ah] Alpha-blending Vertical Size Register 0 125

REG[9Ch] Alpha-blending Vertical Size Register 1 125 REG[9Eh] Alpha-blending Value Register 126

REG[A0h] Alpha-blending Input 1 Start Address Register 0 127 REG[A2h] Alpha-blending Input 1 Start Address Register 1 127

REG[A4h] Alpha-blending Input 1 Start Address Register 2 127 REG[A6h] Alpha-blending Input 2 Start Address Register 0 127

REG[A8h] Alpha-blending Input 2 Start Address Register 1 127 REG[AAh] Alpha-blending Input 2 Start Address Register 2 127

REG[ACh] Alpha-blending Output Start Address Register 0 128 REG[AEh] Alpha-blending Output Start Address Register 1 128

REG[B0h] Alpha-blending Output Start Address Register 2 128

REG[B2h] Interrupt Control Register 129 REG[B4h] Interrupt Status Register 129

REG[B6h] Interrupt Clear Register 129

REG[B8h] Display Enhancement Control Register 130 REG[BAh] Gamma Correction Table Index Register 130

REG[BCh] Gamma Correction Table Data Register 130 REG[BEh] Brightness Correction Red Register 0 131

REG[C0h] Brightness Correction Red Register 1 131 REG[C2h] Brightness Correction Green Register 0 131

REG[C4h] Brightness Correction Green Register 1 131 REG[C6h] Brightness Correction Blue Register 0 131

REG[C8h] Brightness Correction Blue Register 1 131 REG[CAh] Contrast Correction Red Register 132

REG[CCh] Contrast Correction Green Register 132 REG[CEh] Contrast Correction Blue Register 132

REG[E0h] Extend Display Control Register 133 REG[E2h] Virtual Display Horizontal Width Register 0 133

REG[E4h] Virtual Display Horizontal Width Register 1 133 REG[E6h] SDRAM Read Register 134

REG[E8h] SDRAM Read Start Address Register 0 134 REG[EAh] SDRAM Read Start Address Register 1 134

REG[ECh] SDRAM Read Start Address Register 2 134 REG[EEh] SDRAM Dummy Read Port Register 134

11.11
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11. LCD
11.17.1  

bits 7-2 [5:0]

101111b

bits 1-0 [1:0]

00b

bits 2-0 CNF[2:0]
CNF[2:0]

 

REG[00h] Production Code Register
Default = BCh Read Only

5 0 1 0

7 6 5 4 3 2 1 0

REG[02h] Configuration Readback Register
Default = 0xh Read Only

n/a CNF2 CNF1 CNF0

7 6 5 4 2 2 1 0
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11. LCD
11.17.2  

bit 7 PLL
PLL  
0 PLL
1 PLL

PLL PLL PLL
SS PLL

SDCLK REG[68h  bit 0 = 0

bit 0 PLL
PLL PLLCLKI PLL

0  12MHz 1/2 PLL

1  24MHz

1/4 PLL

bits 7-5 Reserved
001b

bits 7-5 VC [3:1]
VC [3:1] 001b

bit 4 VC
PLL PLL

bits 3-0 Reserved
1010b

bits 3-0 RS [3:2]
1010b

PLL 6MHz

REG[04h] PLL Control Register
Default = 00h Read/Write

PLL n/a PLL

7 6 5 4 3 2 1 0

REG[06h] PLL Setting Register 0
Default = 3Ah Read/Write

Reserved VC Reserved

7 6 5 4 3 2 1 0

11.12 VC
REG[06h] 4 PLL

0 66MHz, 72MHz, 78MHz

1 84MHz, 90MHz, 96MHz
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11. LCD
bits 1-0 Reserved
01b

bits 1-0 PLL [1:0]
VCO PLL

01b 1/2

bits 3-0 PLL [3:0]
PLL

REG[08h] PLL Setting Register 1
Default = 01h Read/Write

n/a Reserved

7 6 5 4 3 2 1 0

REG[0Ah] PLL Setting Register 2
Default = 00h Read/Write

n/a

7 6 5 4 3 2 1 0

REG[0Ch] PLL Setting Register 3
Default = 0Fh Read/Write

n/a PLL 3 0

時 6 5 4 3 2 1 0

11.13 PLL
REG[0Ch] 3 0 PLL

1010 66MHz

1011 72MHz

1100 78MHz

1101 84MHz

1110 90MHz

1111 96MHz
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11. LCD
bit 7 SS
SS  

0 SS

1 SS

PLL REG[04h] bit 7
SS PLL REG[04h] bit 7 = 0

SS
78MHz

bit 7 Reserved
0b

bits 6-4 W-Counter [2:0]
SS

bits 3-0 Reserved
0101b

bits 3-0 T-Counter [3:0]
SS

REG[0Eh] SS Control Register 0
Default = 00h Read/Write

SS n/a

7 6 5 4 3 2 1 完

REG[10h] SS Control Register 1
Default = 55h Read/Write

Reserved W-Counter 2 0 Reserved

7 6 5 4 3 度 1 0

11.14 SS
REG[10h] 6 4  (TYP)

000 +/- 0.10ns

001 +/- 0.17ns

010 +/- 0.23ns

011 +/- 0.30ns

100 +/- 0.35ns

101 +/- 0.42ns

110 +/- 0.48ns

111 +/- 0.54ns

11.15 SS
REG[10h] 6 4  (TYP)

0101 96
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11. LCD
bit 7 SDCLK
SDCLK  
0 SDCLK
1 SDCLK PLL

PLL PLL PLL 200us

bits 6-4 LCDCLK [2:0]
PLL LCD LCDCLK

SDRAM REG[14h] 5
REG[E0h] 4

SDCLK REG[68h  bit 0 = 0

bits 3-2 FOUT [1:0]
FOUT

REG[12h] Clock Source Select Register
Default = 00h Read/Write
SDCLK

LCDCLK 2 0 FOUT 1 0 SS 1 0

7 6 5 4 3 2 層 0

11.16 LCDCLK

REG[12h] 6 4

LCDCLK

24bpp

LCDCLK

16bpp

LCDCLK

24bpp

LCDCLK

16bpp

000 1/3 1/3 1/3

001 1/2 1/2

010 1/4 1/4 1/4 1/4

011 1/6 1/6

100 1/8 1/8

11.17 FOUT
REG[12h] 3 2 FOUT

00

01 1/1

10 1/2

11 1/4
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11. LCD
bits 1-0 SS [1:0]
SS

SDCLK REG[68h  bit 0 = 0
SS

78MHz SDCLK SS LCDCLK
SS

11.18 SS
REG[12h] 1 0 SS

00

01 LCDCLK

1x SDCLK
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11. LCD
11.17.3  

bit 7 LCD  
0 LCD TYPE2
1 LCD TYPE2S

bit 6 LCD  
0 R
1 R

bit 5 SDRAM  
0 SDRAM 24bpp
1 SDRAM 16bpp

16bpp LCDCLK REG[12h] 6 4

bits 2-1 LCD [1:0]
CPU

bit 4, 0 LCD [1:0]
LCD 18

16 GPO

REG[14h] LCD Panel Type Register
Default = 00h Read/Write
LCD LCD SDRAM LCD

1
n/a LCD 1 0

LCD
0

7 6 5 4 3 2 1 0

11.19
REG[14h] 2 1

00 24bpp RGB8:8:8 1

01 24bpp RGB8:8:8 2

1x 16bpp RGB5:6:5

11.20 LCD
REG[14h] 4 REG[14h] 0 LCD

0 0 24

0 1 18

1 x 16
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11. LCD
bits 6-0 [6:0]
8 LCD HDISP

 

 = ((REG[16h] 6 0) + 1) x 8

 = 32  = 960

bits 7-0 [7:0]
2

HNDP
HNDP = ((REG[18h] 7 0) + 1) x 2 

 = 4  = 512
HPS + HSW <= HNDP

REG[16h] Horizontal Display Width Register (HDISP)
Default = 00h Read/Write

n/a 6 0

7 6 5 4 3 2 1 0

REG[18h] Horizontal Non-Display Period Register (HN DP)
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0
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11. LCD
REG[1Ch] bits 1-0
REG[1Ah] bits 7-0 [9:0]

1 LCD  
 = ((REG[1Ch] 1 0), (REG[1Ah] 7 0)) + 1

 = 32  = 960

bits 7-0 [7:0]
2

 = ((REG[1Eh] 7 0) + 1) x 2

 = 4  = 512

bit 7 PHS

0 Low
1 High

bits 6-0 PHS [6:0]
1

PHS
1

PHS  = (REG[20h] 6 0) + 1

REG[1Ah] Vertical Display Height Register 0 (VDISP)
Default = 01h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[1Ch] Vertical Display Height Register 1 (VDISP)
Default = 00h Read/Write

n/a 9 8

7 6 5 4 3 2 1 0

REG[1Eh] Vertical Non-Display Period Register (VNDP )
Default = 01h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[20h] PHS Pulse Width Register (HSW)
Default = 00h Read/Write

PHS PHS 6 0

7 6 5 4 3 2 1 0
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11. LCD
bits 6-0 PHS [6:0]

1

HPS = (REG[22h] 6 0) 

bit 7 PVS

0 Low
1 High

bits 5-0 PVS [5:0]
1

VS

PVS  = (REG[24h] 5 0) + 1

bits 7-0 PVS [7:0]

1

VPS
VPS = (REG[26h] 7 0)

bit 7 PCLK
0 PCLK

1 PCLK

REG[22h] PHS Pulse Start Position Register (HPS)
Default = 00h Read/Write

n/a PHS 6 0

7 6 5 4 3 2 1 0

REG[24h] PVS Pulse Width Register (VSW)
Default = 00h Read/Write

PVS n/a PVS 5 0

7 6 5 4 3 2 1 0

REG[26h] PVS Pulse Start Position Register (VPS)
Default = 00h Read/Write

PVS 7 0

7 6 5 4 3 2 1 0

REG[28h] PCLK Polarity Register
Default = 00h Read/Write

PCLK n/a

7 6 5 4 3 2 1 0
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11. LCD
11.17.4  

bit s 7-4 [3:0]
16

REG[50h] 7
1 2

bits 3-1 [2:0]

REG[50h] 7

bit 0
0 LCD
1 LCD

SDCLK REG[68h] bit 0 = 1

REG[2Ah] Display Mode Register 
Default = 00h Read/Write

3 0 2 0

7 6 5 4 3 2 1 0

11.21
REG[2Ah] 7 4

0000 1

0001 2

0010 3

1101 14

1110 15

1111 16

11.22
REG[2Ah] 3 1

000

001

010 PIP1

011 PIP2

100 PIP1 PIP2

101

110

111
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11. LCD
REG[30h] bits 7-0
REG[2Eh] bits 7-0
REG[2Ch] bits 7-3 PIP1  [23:3]

PIP1
REG[50h] 7

PIP1 A[23:3] = (REG[30h] 7 0), (REG[2Eh]
7 0), (REG[2Ch] 7 3)

bits 7-1 PIP1 X [9:3]

1, 1 PIP1
X

REG[50h] 7

 PIP1 X  = (REG[32h] 7 0) x 4 + 1

PIP1 X  1 8 1, 9, 17, 25,....
H size -7  

REG[2Ch] PIP1 Display Memory Start Address Register  0
Default = 00h Read/Write

PIP1 7 3 n/a

7 6 5 4 3 2 1 0

REG[2Eh] PIP1 Display Memory Start Address Register  1
Default = 00h Read/Write

PIP1  15 8

7 6 5 4 3 2 1 0

REG[30h] PIP1 Display Memory Start Address Register  2
Default = 00h Read/Write

PIP1  23 16

7 6 5 4 3 2 1 0

REG[32h] PIP1 Display Window X Start Position Regis ter
Default = 00h Read/Write

PIP1 X 9 3 n/a

7 6 5 4 3 2 1 0
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11. LCD
REG[34h] bits 7-0
REG[36h] bits 1-0 PIP1 Y [9:0]

1, 1 PIP1
Y

REG[50h] 7

PIP1 Y  = (REG[34h] 7 0), (REG[36h] 1 0) 

PIP1 Y  1 1 1, 2, 3, 4,.... V
size  

bits 7-1 PIP1 X [9:3]

1, 1 PIP1
X

REG[50h] 7

 PIP1 X  = (REG[38h] 7 0) x 4 + 8

PIP1 X  8 8 8, 16, 24, 32,....
H size  

REG[34h] PIP1 Display Window Y Start Position Regis ter 0
Default = 00h Read/Write

PIP1 Y 9 2

7 6 5 4 3 2 1 0

REG[36h] PIP1 Display Window Y Start Position Regis ter 1
Default = 00h Read/Write

n/a PIP1 Y 1 0

7 6 5 4 3 2 1 0

REG[38h] PIP1 Display Window X End Position Registe r
Default = 00h Read/Write

PIP1 X 9 3 n/a

7 6 5 4 3 2 1 0
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11. LCD
REG[3Ah] bits 7-0
REG[3Ch] bits 1-0 PIP1 Y [9:0]

1, 1 PIP1
Y

REG[50h] 7

PIP1 Y  = (REG[3Ah] 7 0), (REG[3Ch] 1
0) 

PIP1 Y  1 1 1, 2, 3, 4,.... V
size  

REG[3Ah] PIP1 Display Window Y End Position Registe r 0
Default = 00h Read/Write

PIP1 Y 9 2

7 6 5 4 3 2 1 0

REG[3Ch] PIP1 Display Window Y End Position Registe r 1
Default = 00h Read/Write

n/a PIP1 Y 1 0

7 6 5 4 3 2 1 0
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11. LCD
REG[42h] bits 7-0
REG[40h] bits 7-0
REG[3Eh] bits 7-3 PIP2  [23:3]

PIP2
REG[50h] 7

PIP2 A[23:3] = (REG[42h] 7 0), (REG[40h]
7 0), (REG[3Eh] 7 3)

bits 7-1 PIP2 X [9:3]

1, 1 PIP2
X

REG[50h] 7

 PIP2 X  = (REG[44h] 7 0) x 4 + 1

PIP2 X  1 8 1, 9, 17, 25,....
H size -7  

REG[3Eh] PIP2 Display Memory Start Address Register  0
Default = 00h Read/Write

PIP2 7 3 n/a

7 6 5 4 3 2 1 0

REG[40h] PIP2 Display Memory Start Address Register  1
Default = 00h Read/Write

PIP2  15 8

7 6 5 4 3 2 1 0

REG[42h] PIP2 Display Memory Start Address Register  2
Default = 00h Read/Write

PIP2  23 16

7 6 5 4 3 2 1 0

REG[44h] PIP2 Display Window X Start Position Regis ter
Default = 00h Read/Write

PIP2 X 9 3 n/a

7 6 5 4 3 2 1 0
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11. LCD
REG[46h] bits 7-0
REG[48h] bits 1-0 PIP2 Y [9:0]

1, 1 PIP2
Y

REG[50h] 7

PIP2 Y  = (REG[46h] 7 0), (REG[48h] 1 0)

PIP2 Y  1 1 1, 2, 3, 4,.... V
size  

bits 7-1 PIP2 X [9:3]

1, 1 PIP2
X

REG[50h] 7

 PIP2 X  = (REG[4Ah] 7 0) x 4 + 8

PIP2 X  8 8 8, 16, 24, 32,....
H size  

REG[46h] PIP2 Display Window Y Start Position Regis ter 0
Default = 00h Read/Write

PIP2 Y 9 2

7 6 5 4 3 2 1 0

REG[48h] PIP2 Display Window Y Start Position Regis ter 1
Default = 00h Read/Write

n/a PIP2 Y 1 0

7 6 5 4 3 2 1 0

REG[4Ah] PIP2 Display Window X End Position Registe r
Default = 00h Read/Write

PIP2 X 9 3 n/a

7 6 5 4 3 2 1 0
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11. LCD
REG[4Ch] bits 7-0
REG[4Eh] bits 1-0 PIP2 Y [9:0]

1, 1 PIP2
Y

REG[50h] 7

PIP2 Y  = (REG[4Ch] 7 0), (REG[4Eh] 1 0)

PIP2 Y  1 1 1, 2, 3, 4,.... V
size  

REG[4Ch] PIP2 Display Window Y End Position Registe r 0
Default = 00h Read/Write

PIP2 Y 9 2

7 6 5 4 3 2 1 0

REG[4Eh] PIP2 Display Window Y End Position Registe r 1
Default = 00h Read/Write

n/a PIP2 Y 1 0

7 6 5 4 3 2 1 0
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11. LCD
bit 7
REG[2Ah] [4Eh]

REG[2Ah] bit0

0
1

11.29

REG[50h] Display Control Register
Default = 00h  Write Only

 (WO)
n/a

7 6 5 4 3 2 1 0

(REG[2Ah] [4Eh]) 1 2

(REG[50h])

1 2

1 2
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11. LCD
11.17.5  

bit s 7-4 [3:0]
16

1 2

PIP
PIP

bit 3

3
0
1

bit 2

0 REG[5Ah] [64h]
1 7 4

bit 1

0
1

bit 0

0
1 180°

REG[52h] Input Mode Register 
Default = 00h Read/Write

3 0

7 6 5 4 3 2 1 0

11.23
REG[52h] 7 4

0000 1

0001 2

0010 3

1101 14

1110 15

1111 16
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11. LCD
bits 7-0 [7:0]

RGB5:6:5 3

bits 7-0 [7:0]

RGB5:6:5 2

bits 7-0 [7:0]

RGB5:6:5 3

REG[54h] Transparency Key Color Red Register
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[56h] Transparency Key Color Green Register
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[58h] Transparency Key Color Blue Register
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0
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11. LCD
bits 7-1 X [9:3]

1, 1
X

X  = (REG[5Ah] 7 0) x 4 + 1

X  1 8 1, 9, 17, 25,.... H
size -7  

REG[5Ch] bits 7-0
REG[5Eh] bits 1-0 Y [9:0]

1, 1
Y

Y  = (REG[5Ch] 7 0), (REG[5Eh] 1 0)

Y  1 1 1, 2, 3, 4,.... V size

REG[5Ah] Write Window X Start Position Register
Default = 00h Read/Write

X 9 3 n/a

7 6 5 4 3 2 1 0

REG[5Ch] Write Window Y Start Position Register 0
Default = 00h Read/Write

Y 9 2

7 6 5 4 3 2 1 0

REG[5Eh] Write Window Y Start Position Register 1
Default = 00h Read/Write

n/a Y 1 0

7 6 5 4 3 2 1 0
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11. LCD
bits 7-1 X [9:3]
1, 1

X
 

X  = (REG[60h] 7 0) x 4 + 8

X  8 8 8, 16, 24, 32,.... H
size  

REG[62h] bits 7-0
REG[64h] bits 1-0 Y [9:0]

1, 1
Y

 

Y  = (REG[62h] 7 0), (REG[64h] 1 0)

Y  1 1 1, 2, 3, 4,.... V size

REG[60h] Write Window X End Position Register
Default = 00h Read/Write

X 9 3 n/a

7 6 5 4 3 2 1 0

REG[62h] Write Window Y End Position Register 0
Default = 00h Read/Write

Y 9 2

7 6 5 4 3 2 1 0

REG[64h] Write Window Y End Position Register 1
Default = 00h Read/Write

n/a Y 1 0

7 6 5 4 3 2 1 0
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11. LCD
11.17.6  

REG[66h] bits 7-0 [7:0]

REG[67h] bits 7-0 [15:8]

SDCLK REG[68h] bit 0 = 0

REG[66h] Memory Data Port Register 0
Default = XXh Read/Write

7 0

7 6 5 4 3 2 1 0

REG[67h] Memory Data Port Register 1
Default = XXh Read/Write

15 8

7 6 5 4 3 2 1 0
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11. LCD
11.17.7  

bit 7
 

0
1

bit 6 PWM
PWM  

0
1

bit 5
 

0
1

bit 4 SDRAM
SDRAM SDRAM

 
0
1

bit 3
 

0
1

bits 2-1 Reserved
00b

bit 0 SDCLK
SDCLK SDCLK  
0 SDCLK

1 SDCLK

SDCLK PLL SS LCDCLK PLL
SS

REG[68h] Power Save Register
Default = 00h Read/Write

PWM SDRAM Reserved SDCLK

7 6 5 4 3 2 1 0
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11. LCD
bit 7 VNDP
VNDP

0 LCD
1 LCD

bit 6HNDP
HNDP n

n + 1
0 LCD
1 LCD

bit 5 VNDP HNDP

0 LCD

1 LCD

bits 1-0 Reserved
11b

bits 1-0 TE/INT [1:0]

REG[6Ah] Non-Display Period Control / Status Regist er
Default = 03h Read/Write

VNDP
RO

HNDP
RO

VNDP HNDP

RO

n/a Reserved

7 6 5 4 3 2 1 0

11.24 TE/INT
REG[6Ah] 1 0 TE/INT

00 TE VNDP

01 TE HNDP

10 TE VNDP HNDP OR

11 INT
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11. LCD
11.17.8  IO

bits 3-0 Reserved GPO[11:8]
0000b

bits 7-0 GPO[7:0]
1 High 0 Low

Low

REG[6Ch] General Purpose Output Register 0
Default = 00h Read/Write

n/a Reserved

7 6 5 4 3 2 1 0

REG[6Eh] General Purpose Output Register 1
Default = 00h Read/Write

GPO7 GPO6 GPO5 GPO4 GPO3 GPO2 GPO1 GPO0

7 6 5 4 3 2 1 0
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11. LCD
11.17.9  PWM

bit 7 PWM
PWM REG[72h] [80h]

0
1

11.30 PWM

bit 2 PWM
PWM PWM

0 PWM
1 PWM

bits 1-0 PWM [1:0]

REG[70h] PWM Control Register
Default = 00h Read/Write
PWM

WO
n/a PWM PWM 1 0

7 6 5 4 3 2 1 0

11.25 PWM
REG[70h] 1 0 PWM

00

01

1x PWM

(REG[72h] [80h]) 1 2

(REG[70h])

1 2
118 Seiko Epson Corporation S1D13U11 LCD
Rev. 1.6



11. LCD
REG[72h] bits 7-0
REG[74h] bits 7-0
REG[76h] bits 7-0
REG[78h] bits 7-0 PWM [31:0]

PWM REG[70h]
bit 7

REG[7Ah] bits 7-0
REG[7Ch] bits 7-0
REG[7Eh] bits 7-0
REG[80h] bits 7-0 PWM [31:0]

PWM REG[70h]
bit 7

REG[72h] PWM High Duty Register 0
Default = 00h Read/Write

PWM 7 0

7 6 5 4 3 2 1 0

REG[74h] PWM High Duty Register 1
Default = 00h Read/Write

PWM 15 8

7 6 5 4 3 2 1 0

REG[76h] PWM High Duty Register 2
Default = 00h Read/Write

PWM 23 16

7 6 5 4 3 2 1 0

REG[78h] PWM High Duty Register 3
Default = 00h Read/Write

PWM 31 24

7 6 5 4 3 2 1 0

REG[7Ah] PWM Low Duty Register 0
Default = 00h Read/Write

PWM 7 0

7 6 5 4 3 2 1 0

REG[7Ch] PWM Low Duty Register 1
Default = 00h Read/Write

PWM 15 8

7 6 5 4 3 2 1 0

REG[7Eh] PWM Low Duty Register 2
Default = 00h Read/Write

PWM 23 16

7 6 5 4 3 2 1 0

REG[80h] PWM Low Duty Register 3
Default = 00h Read/Write

PWM 31 24

7 6 5 4 3 2 1 0
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11. LCD
11.17.10  SDRAM

bit 7
0 SDRAM 3.3V
1 SDRAM 1.8V

bits 7-2 Reserved
0000000b

bits 1-0 [1:0]

bit 7
SDRAM

0
1

bits 6-4 Reserved
000b

bit 3
SDRAM

0
1

bit 2
SDRAM

0
1

bit 1
SDRAM 1

0
1

bit 0 Reserved
0b

REG[82h] SDRAM Control Register 0
Default = 02h Read/Write

Reserved 1 0

7 6 5 4 3 2 1 0

11.26 SDRAM
REG[82h] 1 0 SDRAM

0x 16M

10 64M

11 128M

REG[84h] SDRAM Status Register 0
Default = 00h Write Only

 (WO)
Reserved

 (WO)
 

(WO)  (WO)
Reserved

7 6 5 4 3 2 1 0
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11. LCD
bit 7
REG[84h] bit 7

0
1

bit 6
SDRAM

0
1

bits 5-4 Reserved

bit 3
SDRAM

0
1

bit 2
SDRAM

0
1

bit 1
SDRAM

0
1

bits 0 Reserved

REG[86h] SDRAM Status Register 1
Default = 00h Read Only

 
(RO)  (RO)

Reserved
 (RO)  (RO)  (RO)

Reserved

時 6 5 4 3 2 1 0
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11. LCD
REG[8Ah] bits 3-0
REG[88h] bits 7-0 MRS [11:0]

MRS 022h
SDRAM

CAS  = 2  = 4

REG[8Eh] bits 3-0
REG[8Ch] bits 7-0 Refresh [11:0]

SDCLK

 = (1/f
SDCLK

) x  < SDRAM

03FFh
96MHz 4096 /64ms SDRAM

 = (1/96MHz) x 1023 ( = 03FFh) = 10.65us
SDRAM  = 64ms / 4096 = 15.63us

66MHz 4096 /64ms SDRAM
 = (1/66MHz) x 1023 ( = 03FFh) = 15.50us

SDRAM  = 64ms / 4096 = 15.63us

REG[88h] SDRAM MRS Value Register 0
Default = 22h Read/Write

MRS 7 0

7 6 5 4 3 2 1 0

REG[8Ah] SDRAM MRS Value Register 1
Default = 00h Read/Write

n/a MRS 11 8

7 6 5 4 3 2 1 0

REG[8Ch] SDRAM Refresh Counter Register 0
Default = FFh Read/Write

Refresh 7 0

7 6 5 4 3 2 1 0

REG[8Eh] SDRAM Refresh Counter Register 1
Default = 03h Read/Write

n/a Refresh 11 8

7 6 5 4 3 2 1 0
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11. LCD
bits 7-0 [7:0]
1 16K

0 SDRAM 0 1
2 7

 00h
SDRAM 0

1 A[23:22] = 0
1 A[21:14] = (REG[90h] bits 7-0)
1 A[13:0] = 0

bit 4
FIFO

bit 3

bits 2-0 SDRAM
SDRAM

REG[90h] SDRAM Write Buffer Memory Size Register 0
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

11.27
LCD REG[90h]

HVGA 512Kbyte 20h

VGA 1Mbyte 40h

WVGA 1.25Mbyte 50h

SVGA 1.5Mbyte 60h

REG[92h] SDRAM Debug Register
Default = 00h Read Only

 (RO)

時 6 5 4 3 2 1 0

11.28 SDRAM
REG[92h] 2 0

000

001

010

011

100

101 MRS PALL

110

111
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11. LCD
11.17.11  

bit 7

0
1

bit 6

0 0 1

1 1 0

bits 5-4 [1:0]

bit 1

0 0
1 0

bit 0

1
"1"

"0"
0 "0"
1 "1"

REG[94h] Alpha-blending Control Register
Default = 00h Read/Write

1 0 n/a
 (WO)

時 6 5 4 3 2 層 0

11.29
REG[94h] 5 4

00 1/256

01 1/128

10 1/64

11 1/32
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11. LCD
bit 0 Reserved

bits 6-0 [6:0]
8

 

 = ((REG[98h] 6 0) + 1) x 8

REG[9Ch] bits 1-0
REG[9Ah] bits 7-0 [9:0]

 

 = ((REG[9Ch] 1 0), (REG[9Ah] 7 0)) + 1

REG[96h] Alpha-blending Status Register
Default = 00h Read Only

n/a Reserved

7 6 5 4 3 2 1 0

REG[98h] Alpha-blending Horizontal Size Register
Default = 00h Read/Write

n/a 6 0

7 6 5 4 3 2 1 0

REG[9Ah] Alpha-blending Vertical Size Register 0
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[9Ch] Alpha-blending Vertical Size Register 1
Default = 00h Read/Write

n/a 9
8

7 6 5 4 3 2 1 0
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11. LCD
bits 7-6 [1:0]

bits 5-0 [5:0]

 = ( 1 x ) + ( 2 x (1 ))

 = ( 1 x ) 

 = (  x )

REG[9Eh] Alpha-blending Value Register
Default = 00h Read/Write

1 0 5 0

7 6 5 4 3 2 1 0

11.30
REG[9Eh] 7 6

00b

01b

10b

11b

11.31
REG[9Eh] 5 0

00h 0

01h 1/32

02h 2/32

03h 3/32

•
•
•

•
•
•

1Fh 31/32

20h 1
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11. LCD
REG[A4h] bits 7-0
REG[A2h] bits 7-0
REG[A0h] bits 7-3 1 [23:3]

1

1 A[23:3] = (REG[A4h] 7 0), (REG[A2h]
7 0), (REG[A0h] 7 3)

REG[AAh] bits 7-0
REG[A8h] bits 7-0
REG[A6h] bits 7-3 2 [23:3]

2

2 A[23:3] = (REG[AAh] 7 0), (REG[A8h]
7 0), (REG[A6h] 7 3)

REG[A0h] Alpha-blending Input 1 Start Address Regis ter 0
Default = 00h Read/Write

1 7 3 n/a

7 6 5 4 3 2 1 0

REG[A2h] Alpha-blending Input 1 Start Address Regis ter 1
Default = 00h Read/Write

1 15 8

7 6 5 4 3 2 1 0

REG[A4h] Alpha-blending Input 1 Start Address Regis ter 2
Default = 00h Read/Write

1 23 16

7 6 5 4 3 2 1 0

REG[A6h] Alpha-blending Input 2 Start Address Regis ter 0
Default = 00h Read/Write

2 7 3 n/a

7 6 5 4 3 2 1 0

REG[A8h] Alpha-blending Input 2 Start Address Regis ter 1
Default = 00h Read/Write

2 15 8

7 6 5 4 3 2 1 0

REG[AAh] Alpha-blending Input 2 Start Address Regis ter 2
Default = 00h Read/Write

2 23 16

7 6 5 4 3 2 1 0
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11. LCD
REG[B0h] bits 7-0
REG[AEh] bits 7-0
REG[ACh] bits 7-3  [23:3]

A[23:3] = (REG[B0h] 7 0), (REG[AEh]
7 0), (REG[ACh] 7 3)

REG[ACh] Alpha-blending Output Start Address Regist er 0
Default = 00h Read/Write

7 3 n/a

7 6 5 4 3 2 1 0

REG[AEh] Alpha-blending Output Start Address Regist er 1
Default = 00h Read/Write

 15 8

7 6 5 4 3 2 1 0

REG[B0h] Alpha-blending Output Start Address Regist er 2
Default = 00h Read/Write

 23 16

7 6 5 4 3 2 1 0
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11. LCD
11.17.12  

bit 4

0
1

bit 0

0
1

bit 0

"0"
0
1

bit 0

"1" "0" "1"

0 "0"

REG[B2h] Interrupt Control Register
Default = 00h Read/Write

n/a n/a

7 6 5 4 3 2 1 0

REG[B4h] Interrupt Status Register
Default = 00h Read Only

n/a

7 6 5 4 3 2 1 0

REG[B6h] Interrupt Clear Register
Default = 00h Write Only

n/a

7 6 5 4 3 2 1 0
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11. LCD
11.17.13  

bits 7-6 LUT [1:0]

bit 2

0
1

bit 1

0
1

bit 0
LUT
0
1

bits 7-0 [7:0]

bits 7-0 [7:0]
/

/ SDCLK
REG[68h] bit 0 = 0

REG[B8h] Display Enhancement Control Register
Default = 00h Read/Write

LUT 1 0 n/a

7 6 5 4 3 2 1 0

11.32 LUT
REG[B8h] 7 6 LUT

00b R G B R

01b R R

10b G G

11b B B

REG[BAh] Gamma Correction Table Index Register
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[BCh] Gamma Correction Table Data Register
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0
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11. LCD
REG[C0h] bit 0

REG[BEh] bits 7-0 [8:0]

REG[C4h] bit 0

REG[C2h] bits 7-0 [8:0]

REG[C8h] bit 0

REG[C6h] bits 7-0 [8:0]

REG[BEh] Brightness Correction Red Register 0
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[C0h] Brightness Correction Red Register 1
Default = 00h Read/Write

n/a
8

7 6 5 4 3 2 1 0

REG[C2h] Brightness Correction Green Register 0
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[C4h] Brightness Correction Green Register 1
Default = 00h Read/Write

n/a
8

7 6 5 4 3 2 1 0

REG[C6h] Brightness Correction Blue Register 0
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[C8h] Brightness Correction Blue Register 1
Default = 00h Read/Write

n/a
8

7 6 5 4 3 2 1 0
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11. LCD
bits 7-0 [7:0]

bits 7-0 [7:0]

bits 7-0 [7:0]

REG[CAh] Contrast Correction Red Register 
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[CCh] Contrast Correction Green Register 
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0

REG[CEh] Contrast Correction Blue Register 
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0
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11. LCD
11.17.14  

bit 4

LCDCLK REG[12h] 6 4

0
1

bit 0

0
1

REG[E2h] bit 7

0
1

REG[E2h] bits 1-0

REG[E4h] bits 7-0 [9:0]
8

 

 = ((REG[E2h] 1 0, REG[E4h] 7 0) + 1) x 8

 = 32  = 8192

REG[E0h] Extend Display Control Register
Default = 00h Read/Write

n/a n/a

7 6 5 4 3 2 1 0

REG[E2h] Virtual Display Horizontal Width Register 0
Default = 00h Read/Write

n/a 9 8

7 6 5 4 3 2 1 0

REG[E4h] Virtual Display Horizontal Width Register 1
Default = 00h Read/Write

7 0

7 6 5 4 3 2 1 0
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11. LCD
bits 7-6 Reserved
00b

bit 0 SDRAM
SDRAM

0 SDRAM
1 SDRAM

REG[ECh] bits 7-0
REG[EAh] bits 7-0
REG[E8h] bits 7-3 SDRAM [23:3]

SDRAM

SDRAM A[23:3] = (REG[ECh] 7 0), (REG[EAh]
7 0), (REG[E8h] 7 3)

bits 7-0 SDRAM
SDRAM

REG[E6h] SDRAM Read Register
Default = 00h Read/Write

Reserved n/a SDRAM

7 6 5 4 3 2 1 0

REG[E8h] SDRAM Read Start Address Register 0
Default = 00h Read/Write

SDRAM 7 3 n/a

7 6 5 4 3 2 1 0

REG[EAh] SDRAM Read Start Address Register 1
Default = 00h Read/Write

SDRAM 15 8

7 6 5 4 3 2 1 0

REG[ECh] SDRAM Read Start Address Register 2
Default = 00h Read/Write

SDRAM 23 16

7 6 5 4 3 2 1 0

REG[EEh] SDRAM Dummy Read Port Register
Default = 00h Read Only

SDRAM

時 換 5 4 3 2 1 0
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12. I/O
12. I/O

12.1 SPI

SPI

SPI SPI
SPI S1D13U11

12.1 SPI

SCK

MISO

MOSI

SS#
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12. I/O
12.1.1  SPI

SPI CPOL CPHA SPI

12.2 SPI

12.1 SPI
SPI SPI

1/2 15.00MHz 1/256 117kHz

1/4 7.50MHz 1/512 58.6kHz

1/8 3.75MHz 1/1024 29.3kHz

1/16 1.88MHz 1/2048 14.6kHz

1/32 938kHz 1/4096 7.32kHz

1/64 469kHz 1/8192 3.66kHz

1/128 234kHz 1/16384 1.83kHz

SCK

D4D6D7

(CPOL = 1, CPHA = 1)

D0D2D3D5 D1

SCK
(CPOL = 1, CPHA = 0)

SCK
(CPOL = 0, CPHA = 1)

SCK
(CPOL = 0, CPHA = 0)

MISO / MOSI
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12. I/O
12.1.2  SPI

SPI 3 SS0# 0 Ch0 SS1# SS2# 1
Ch1 SPI SS2#

SPI 1
SPI

12.3 SPI

12.1.3  SPI

SPI SPI
INT0

SPI S1D13U11

12-4 SPI

SS#

D6D7 D0MISO / MOSI

(1 )

( )
SS#

D6D7 D0 D6D7 D0

SPI SPI
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12. I/O
12.2 I2C

I2C
7 I2CCLK

117.19kHz 468.75kHz

I2C I2C
I2C S1D13U11

12.5 I2C

I2CCLK

I2CDATA
138 Seiko Epson Corporation S1D13U11 LCD
Rev. 1.6



12. I/O
12.2.1  I2C

I2C I2C

I2C I2C

12.2.2  I2C

I2C
I2C

12.6 I2C

12.2 I2C
I2C

bTransferRate=01h 117.19kHz

bTransferRate=02h 468.75kHz

A3A5A6 DIRA1A2A4 A0

I2CCLK

I2CDATA

A[6:0]: 7 DIR: 0 =  1 = 
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12. I/O
12.2.3  

I2CCLK I2CDATA

12.7

12.2.4  

I2CCLK I2CDATA

12.8

12.2.5  

I2C

I2CDATA

I2CCLK

I2CDATA

I2CCLK
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12. I/O
12.2.6  ACK NAK

I2C ACK NAK
ACK

NAK

12.9 ACK NAK

12.2.7  ACK NAK

I2C ACK NAK

12.10 ACK NAK

I2CCLK

I2CDATA D4D6D7 D0D2D3D5 D1 Hi-Z

I2CDATA ACK /
NAK

Hi-Z

I2CCLK

I2CDATA D4D6D7 D0D2D3D5 D1 Hi-Z

I2CDATA ACK /
NAK

Hi-Z
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12. I/O
12.3 GPIO

GPIO 16

GPIO GPIO
GPIO S1D13U11

12.11 GPIO

GPIOA[7:0]

High on

High on

GPIOB[7:0]
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12. I/O
12.3.1  GPIO

GPIO GPIO

12.3.2  GPIO

GPIO GPIO
GPIO

GPIO

12.3 GPIO
GPIO

8x8 8x4 8x2

GPIOA0

GPIOA1

GPIOA2

GPIOA3

GPIOA4

GPIOA5

GPIOA6

GPIOA7

GPIOB0 -

GPIOB1 -

GPIOB2

GPIOB3

GPIOB4

GPIOB5

GPIOB6

GPIOB7

12.4 GPIO GPIO
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12. I/O
12.4

8x8 8x4 8x2 3
8x4 GPIOB[7:4] 8x2 GPIOB[7:2] GPIO

S1D13U11

12-12

GPIOB0

GPIOB1

GPIOBn

GPIOB6

GPIOB7

GPIOA0

GPIOA1

GPIOAn

GPIOA6

GPIOA7

S1D13U11

PIOVDD

8x8 

GPIOB
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12. I/O
12.4.1  

1 Hi-Z

12-13

12.4.2  Hi-Z

Hi-Z Hi-Z

12-14 Hi-Z

GPIOB0

GPIOB1

LowHigh

N clk

KSCLK

Hi-Z

7clk

N: 2, 4, 6, 8

1clk

Hi-Z

1clk

High

High Hi-Z

Hi-Z

N+2clk

N+2clk

7clk

High Low

N clk

Hi-Z

1clk

Hi-Z

1clk

High

High

GPIOA

GPIOB0

GPIOB1

LowHi-Z

N clk

KSCLK

Hi-Z

9clk

N: 2, 4, 6, 8

1clk

Hi-Z

Hi-Z

Hi-Z

Low

N clk

Hi-Z

GPIOA
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12. I/O
12.4.3  

KSCLK

12.4.4  

12-15

12.5

12MHz

6MHz

3MHz

1.5MHz

12.6

1.365ms

2.731ms

5.461ms

10.92ms
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12. I/O
12.5

S1D13U11

12-16

46.875kHz

BUZZ_CYC

183Hz

BUZZ_LEN
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12. I/O
12.5.1  

BUZZ_CYC BUZZ_LEN

12.5.2  

12-17

12.7
BUZZ_CYC

46.88kHz

23.43kHz

...

183Hz

12.8
BUZZ_LEN

100ms

200ms

...

1500ms

BUZZER

BUZZ_LEN

BUZZ_CYC
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13. 
13. 

13.1

USB 3 CPU
CPU IN

1 1

10

S1D13U11

13-1

13.1.1  LCD

LCD LCD
CPU

13.1.2  SPI

SPI INT0 SPI 0
CPU SPI

SPI

13.1.3  SPI

SPI SPI CPU
SPI

Host CPU
USB port 3

LCD

SPI

SPI

GPIO
64

IN
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13. 
13.1.4  GPIO

GPIO GPIOA[7:0] / GPIOB[7:0] CPU
GPIO

13.1.5  

INT1
CPU

13.1.6  

CPU

13.2

INT0 SPI INT1

CPU
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14. 
14.  

14.1

S1D13U11 3
USB

USB INT0/INT1 VBUS
USB VBUS

14.1

SDRAM

14.1
USB LCD SDRAM

*

USB

USB
USB
INT0 INT1
VBUS

USB
VBUS
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14. 
14.2 USB

USB HS FS
FS 5ms USB

14.2 USB HS

14.3 USB FS

HS

DP / DM

FS

’J’ StateSoft SE0
Last Activity

time
20ms 再3ms 3.125ms

再 LCD

DP / DM

FS

’J’ StateLast Activity

time
23.125ms  *

再 LCD
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14. 
14.3 USB

USB

14.4 USB

14.4 USB

USB USB

14.5 USB

FS

DP / DM

HS

’J’ State SE0‘K’ State

time
20mstOStar + tUPStar

FS

DP / DM

HS

’J’ State SE0Resume signal (‘K’ State)

time
10mstOStar + tUPStar 20ms
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15. LCD
15.  LCD

15.1

LCD
CPU LCD

S1D13U11

15.1

PLL REG[04h] 7 = 1

200us

PLL REG[12h] 7 = 1

SDCLK REG[68h] 0 = 1

REG[68h] 7-0 = E8h
REG[68h] 7-0 = 00h

1us

SDRAM

REG[84h] 3 = 0

REG[84h] 2 = 0

1us
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15. LCD
LCD
CPU LCD

S1D13U11

15.2

PLL REG[04h] 7 = 0

CLKI REG[12h] 7 = 0

SDCLK REG[68h] 0 = 0

1us

SDRAM

1us

REG[84h] 3 = 1

REG[84h] 2 = 1

REG[2Ah] 0 = 0
REG[70h] 2 = 0
REG[9Eh] 7-6 = 00
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15. LCD
15.2

S1D13U11 LCD

WVGA LCD

CLKI  24MHz

PCLK 32MHz

SDRAM 96MHz

LCD 800x480 24bpp

SDRAM 64M

SS

15.3

REG[04h] = 01h : 24MHz
REG[06h] = 3Ah : 96MHz
REG[0Ch] = 0Fh : 96MHz
REG[0Eh] = 80h : SS use
REG[10h] = 55h : SS value
REG[12h] = 01h : 1/3 divide

SDRAM
REG[82h] = 02h : 64Mbit
REG[8Eh]/[8Ch] = 3FFh

REG[90h] = 50h : 1.25MB

LCD
REG[14h] = 00h : 24bpp, 24bit
REG[16h] = 63h : HDISP = 800
REG[18h] = 7Fh : HNDP = 256
REG[1Ah] = DFh : VDISP = 480
REG[1Ch] = 01 : VDISP = 480
REG[1Eh] = 16h : VNDP = 46
REG[20h] = 27h : HSW = 40
REG[22h] = 78h : HPS = 120
REG[24h] = 0Ah: VSW = 11
REG[26h] = 04h: VPS = 4
REG[28h] = 80h: PCLK Falling edge

SDRAM
REG[84h] = 82h

SDRAM
REG[86h] bit 1 = 1
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15. LCD
15.3

S1D13U11

15.4

REG[2Ah] bit 0 = 1 :LCD On

REG[52h] = xxh : xxxx

REG[2Ah] = xxh : xxx

REG[50h] = 80h : LoadREG[52h] = 00h : Buffer 1

800 x 480

REG[66h]

REG[66h]

H x V

REG[66h]

REG[2Ah] = 00h: Single

REG[5Ah] = 00h : Xs = 0001
REG[5Ch] = 00h : Ys = 0001
REG[5Eh] = 00h : Ys = 0001
REG[60h] = C6h : Xe = 0800
REG[62h] = 77h : Ye = 0480
REG[64h] = 03h : Ye = 0480
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15. LCD
15.4

LCD
CPU

S1D13U11

15.5

LCD

LCD
REG[xxh] = xxh : User setting
REG[xxh] = xxh : User setting
REG[xxh] = xxh : User setting
REG[2Ah] bit 0 = 1

REG[84h] 3 = 1

LCD
REG[xxh] = xxh : User setting
REG[xxh] = xxh : User setting
REG[xxh] = xxh : User setting
REG[2Ah] bit 0 = 1

LCD

REG[2Ah] bit 0 = 0 :LCD
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15. LCD
15.5

CPU
S1D13U11

15.6

REG[2Ah] bit 0 = 1 :LCD On

100 x 120

REG[66h]

REG[54h] = xxh : Red
REG[56h] = xxh : Green
REG[58h] = xxh : Blue

LCD

REG[94h] = 01h

REG[98h] = xxh : LCD panel horizontal
REG[9Ah] = xxh : LCD panel vertical
REG[9Ch] = xxh : LCD panel vertical
REG[9Eh] = 60h 
REG[9Ah] = xxh : LCD panel vertica:

REG[B4h] = 01h

REG[E0h] = 01h
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16. 
16. 

16.1 OSC

16.1

VSS

OSCI

Cd

VSS

Cg
X’tal

Rd

OSCO
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16. 
16.2 PLL

PLL
PLL

PLL

 

PLL

16.2 PLL

• L1 L2
C2 C3 C3

• C2 L2

C2 PLLVSS 1 MGE PLLVSS
C1

• L2 C2

•  

• PLL
C1 C1

S1D13U11

PLLVDD

PLLVSS

L1

L2

C2
C3

C1

VSS

IOVDD

PLL

• PLLVDD PLLVSS
• PLLVDD PLLVSS

• L1 L2

L1 L2

C1
C2

C3

10 f
1nf

0.1µf
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16. 
• PLL PLL
C2

PLL

• PLL

• C2

1 4

1 1
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17. 
17.  

17.1 QFP20 144

 = mm

73108

37

72

361

144

109

D

HD

H
E

E

e b

A
m

ax

A
1

A2

θ
c

L

Min Max

E - 20 -

D - 20 -

HE - 22 -

HD - 22 -

Amax - - 1.7

A1 - 0.1 -

A2 - 1.4 -

e - 0.5 -

b 0.17 - 0.27

c 0.09 - 0.2

θ 0° - 10°

L 0.3 - 0.75

L1 - 1 -

y - - 0.08

L1

yS
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量ev基℃履基守℃器℃

量ev基℃履基度℃器℃度守履履 度 度振

度基時℃関通荷

履該

補納度振繰類履守損破

象umonyx℃該度振通納履守

象umonyx℃該度振通納履守的

履度器態℃背通荷路

量ev基℃履基性℃器℃度守履性 履 性守

性履 青関青背℃ 器損振 履振守

履性検 履度基度基履 荷度移 ~

荷度移 荷度移

履態守 履度基度基振 履度基検

荷度移

量ev基℃履基態℃器℃度守履性 振 履時

損損 履履基性基性℃

量納背･振度h]℃ ℃性器守 検h和℃的h

破h

量ev基℃履基振℃器℃度守履性 検 履損

度度 振基度基態℃荷奨路 背通荷路的 背通荷路破 量納関納青#

量ev基℃履基損℃器℃度守履振 果 履検

履度 度基果℃荷度移 ℃ 任履守守kbps停奨 任態守守kbps停

荷度移移補K 履履時基履検k能z 態損果基時振k能z

態果 時器履度℃荷度移 ti度cc 該荷象基 度振守守ns 度履性守ns

履性果 履度基度℃荷度移 荷度移

履守守kbps 態守守kbps

時 荷度移

時

荷度移移補K 履履時基履検k能z 態損果基時振k能z

履性検 履度基度基履℃℃荷度移 和℃ 履度基度℃荷度移 荷度移

関tandard 検性基時振k能z℃器照℃b青ransfer量ate演守履h機℃履履時基履検k能z

繰ast機℃性時振k能z℃器照℃b青ransfer量ate演守度h機℃態損果基時振k能z
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