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1. 
1.  

1.1

S1D13513
AC DC

S1D13513 Display Controller Hardware Functional Specification

http://www.epson.jp/device/semicon/product/lcd_controllers/index.htm

http://vdc.epson.com/

1.2

S1D13513 LCD
SDRAM CPU

8
×2 16 ×1 YUV S1D13513

OA FA

S1D13513 2D BitBLT
CPU

PIP1 PIP2

S1D13513 Microsoft Windows CE OS
CPU OS
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1. 
1.3

S1D13513 PBGA 256 QFP22 208 2
QFP S1D13513

S1D13513 QFP

• ×32SDRAM ×16SDRAM

• 256M 32M 512M 64M SDRAM

• 24 TFT 18 TFT

• Camera2 YUV Camera1

•

• INT2# INT1#
2 Seiko Epson Corporation S1D13513
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2. 
2.  

2.1

• SDRAM SDRAM

• 2D BitBLT

•

• 1M 4 256K

• SDRAM

• 100MHz SDRAM

• ×16 ×32 SDRAM ×32 PBGA

• 8/16/32/64M 4 SDRAM 32/64M PBGA

• 8/16/32/64M 4 SDRAM 32/64M PBGA

•

•

427 18.2

2.2 CPU

• 16 CPU

• MPU

• Renesas SH-4/SH-3

• MIPS/ISA

• FreeScale MC68K 1

• FreeScale MC68K 2

• FreeScale Power PC

• PR31500/PR3170016

• TX3912 16

• FreeScale MPC555

•

• M/R#
S1D13513 Seiko Epson Corporation 3
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2. 
2.3

• RGB

• TFT

• 16/18/24 QFP 24

• TFT/TFD

• HR-TFT

•

• 8 PIP2

• 8 2 PIP2

• EPSON

•

• TFT w/µ 16

• EPSON ND-TFD 4 8

• EPSON ND-TFD 3 9

• 8/24

•

• 427 18.2

• ADV7170 NTSC/PAL TV YUV
YUV 4:2:2
4 Seiko Epson Corporation S1D13513
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2. 
2.4

•

• PIP1

• 8/16/32 / bpp  

•

• 180°

• PIP1

•

• PIP2 PIP2

• 8/16/32 / bpp  

•
ARGB 1:5:5:5/ARGB 4:4:4:4/ARGB 8:8:8:8

•

• 180°

• PIP2

•

•

•

• PIP PIP2

• 180°

• PIP PIP2

•

• PIP1 PIP2
1 1

•

•

•

• PIP1 PIP2

• 8

•

•

S1D13513 Seiko Epson Corporation 5
Ver. 1.91



2. 
•

• PIP1 PIP2

• SRAM 2 A
B

• RGB

• PIP1 LUT

•

•

•

• 2×2

• 2×2 FRM

•

• 2

•

• PIP1 PIP2 Camera1 Camera2 YUV

•

• Vsync

• Vsync

2.5

• 2 PLL

• PLL1 BUSCLK CLKI3 OSCI1/OSCO1 OSCI2/OSCO2

• PLL2 BUSCLK CLKI3 OSCI1/OSCO1 OSCI2/OSCO2

• 2 OSCI1/OSCO1 OSCI2/OSCO2

• 4 BUSCLK CLKI3 CMCLKIN1 CMCLKIN2

• MEMCLK CMCLKOUT1 CMCLKOUT2
6 Seiko Epson Corporation S1D13513

Ver. 1.91



2. 
2.6 2D

• 8/16/32 / bpp

•

• 64 2D BitBLT

Write BitBLT ( ) Move BitBLT (ROP
Write BitBLT ( ) Move BitBLT ( )
Read BitBLT Solid Fill BitBLT
Move BitBLT ( ) Pattern Fill BitBLT ( ) 
Move BitBLT
Move BitBLT (
Move BitBLT (

2.7

• 2D

• 16 16

• Z

•

•

• RGB 5:6:5 ARGB 1:5:5:5 ARGB 4:4:4:4 ARGB 8:8:8:8

• RGB 3:3:2 RGB 5:6:5 RGB 8:8:8

• 1280×1280

• 8192×8192

•

• 256
S1D13513 Seiko Epson Corporation 7
Ver. 1.91



2. 
2.8 FIFO

• FIFO BitBLT Sprite CPU

• 64

• BitBLT Sprite FIFO BitBLT

• FIFO BitBLT

• FIFO

2.9

•

• 2 8 1 16

• YUV 4:2:2 8 16

• JPEG JPEG

• ITU-R BT656 CCIR-656 YUV

•

• Capture View YUV

• YUV SDRAM YUV 4:2:2

• YUV LCD TV

QFP Camera2 8 Camera1 16
8 Seiko Epson Corporation S1D13513

Ver. 1.91



2. 
2.10

• 20 50MHz

• 50MHz

• 2 IRQ INT2# PBGA

• IRQ VSYNC Delayed VSYNC BitBLT done Sprite done

• I2C

• PWM 4

• PBGA

• 5×5

•

•

• GPIO

•

•

• 3.3V±0.3V

• HOST 1.8V±0.15V

• 1.8V±0.15V

•

• PBGA 256 17×17×1.3mm 1.0mm

• QFP22 208 28×28×1.4mm 0.5mm

QFP S1D13513
2 1.3
S1D13513 Seiko Epson Corporation 9
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3. 
3.  
13 5.

3-1 1

Camera1 ADV7170

A[20:1]

CS#

A[21]

RD0#

WAIT#

   INT0

AB[20:1]

DB[15:0]

CS#

M/R#

RD#

BURST#

WE1#

WE0#

INT1#

INT2#

AB0

BS#

WAIT#

S1D13513

27.000MHz

D[15:0]

INT1

RESET#

WE1#

WE0#

GPIOD2 (CM1CLKOUT)

GPIOD0 (CM1VREF)

GPIOD1 (CM1HREF)

GPIOD3 (CM1CLKIN)

GPIOC[7:0] (CM1DAT[7:0])

VREF

HREF

MCLK

PCLK

YUV[7:0]

FPFRAME

FPLINE

FPDAT[23:0]

FPSHIFT

FPDRDY

GPIOD1 (YUVHSYNC)

GPIOD0 (YUVVSYNC)

GPIOD2 (YUVCKO)

VSYNC

HSYNC

DCK

ENAB

YUV[7:0]

HSYNC

VSYNC

CLKIN

GPIOC[7:0] (YUVDAT[7:0])

BUSCLKBCLK

RESET#

VSS

VDD

OSCI2

OSCO2

XX.YYYMHz

OSCI1

OSCO1

MEMBA[1:0]

MEMA[12:0]

MEMDQ[15:0]

MEMCKE

MEMCLK

MEMCS#

MEMRAS#

MEMCAS#

MEMWE#

MEMDQM[1:0]

SDRAM

BA[1:0]

MA[12:0]

DQ[15:0]

CKE

CLK

RAS#

CAS#

CS#

WE#

DQM[1:0]

MEMDQ[31:16]

MEMDQM[3:2]

CNF[8:0]

GPIOA[7:0]

GPIOB[7:0]

GPIOB6 (SDA)

GPIOB5 (SCL)

CLKI3

R[7:0]
G[7:0]
B[7:0]

(x16)

RD/WR#RD1#

BDIP#

CPU
#1

Camera1

LCD

TFT

ADV7170
10 Seiko Epson Corporation S1D13513
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3. 
3-2 2

Camera1 ADV7170

BS#

BUSCLK

S1D13513

27.000MHz

VREF

HREF

MCLK

PCLK

YUV[7:0]

YUVHSYNC

YUVVSYNC

YUVCKO

YUV[7:0]

HSYNC

VSYNC

CLKIN

YUVDAT[7:0]

VSS

VDD

OSCI2

OSCO2

XX.YYYMHz

OSCI1

OSCO1

MEMBA[1:0]

MEMA[12:0]

MEMDQ[31:0]

MEMCKE

MEMCLK

MEMCS#

MEMRAS#

MEMCAS#

MEMWE#

MEMDQM[3:0]

SDRAM

BA[1:0]

MA[12:0]

DQ[31:0]

CKE

CLK

RAS#

CAS#

CS#

WE#

DQM[3:0]

CNF[8:0]

GPIOA[7:0]

GPIOB[7:0]

SDA

SCL

GPIOD2 (CM1CLKOUT)

GPIOD0 (CM1VREF)

GPIOD1 (CM1HREF)

GPIOD3 (CM1CLKIN)

GPIOC[7:0] (CM1DAT[7:0])

(x32)

FPFRAME
FPLINE

FPDAT[23:0]

FPSHIFT
FPDRDY

VSYNC
HSYNC

DCK

ENAB

R[7:0]
G[7:0]
B[7:0]

GPIOG3 SO

GPIOG2 A0

GPIOG1 SCK

GPIOG0 XCS

CLKI3

A[20:1]

CS#

A[21]

WAIT#

   INT0

AB[20:1]

DB[15:0]

CS#

M/R#

BURST#

WE1#

WE0#

INT1#

INT2#

WAIT#

D[15:0]

INT1

RESET#

UDS#

LDS#

AB0

RESET#

RD/WR#R/W#

BDIP#

RD#

Camera1

CPU
68

LCD ND-TFD

ADV7170
S1D13513 Seiko Epson Corporation 11
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4. 
4.  

4-1

REG_2D

2D
BitBLT

SDRAM

HIF_Host

Reg_LCDC

Reg_Sprite

Reg_xxxx

16

16

64 64 64

6464

S1D13513

DMAC

64

I2C I/F PWM KEY I/F

6464
AHB1 Bus AHB2 Bus

Camera1 2

ADV7170 LCD

R/W
APB

LCD

x16 x32

16 32
12 Seiko Epson Corporation S1D13513
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5. 
5.  
S1D13513 2

• PFBGA 256

• QFP22 208

QFP S1D13513
QFP 2 1.3
S1D13513 Seiko Epson Corporation 13
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5. 
5.1 S1D13513

5.1.1  QFP22 208

5-1 QFP22-208

S1D13513
V

S
S

V
S

S

D
B

4

D
B

0

W
E

0#

W
E

1#

R
D

/W
R

#

B
D

IP
#

O
S

C
O

1

O
S

C
O

2

O
S

C
I2

O
S

C
V

D
D

2

P
LLV

S
S

1

C
S

#

O
S

C
V

S
S

2

D
B

15

D
B

6

C
O

R
E

V
D

D

D
B

10

H
V

D
D

1

D
B

8

D
B

9

D
B

11

D
B

12

D
B

13

D
B

14

W
A

IT
#

R
eserved

C
O

R
E

V
D

D

O
S

C
V

D
D

1

D
B

2

P
LLV

D
D

1

P
LLV

D
D

2

V
C

P
2

V
C

P
1

P
LLV

S
S

2

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 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

156

155

154

153

152

151

150

149

148
147

146
145

144

143

142

141

140

139

138

137

136

135

134

133

132

131

130

129

128

127

126

125

124

123

122

121

120

119

118

117

116

115

114

113

112

111

110

109

108

107

106

105

208

207

206

205

204

203

202

201

200
199

198
197

196

195

194

193

192

191

190

189

188

187

186

185

184

183

182

181

180

179

178

177

176

175

174

173

172

171

170

169

168

167

166

165

164

163

162

161

160

159

158

157

53

54

55

56

57

58

59

60

61
62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

D
B

7

B
U

S
C

LK

D
B

3

H
V

D
D

1

M
/R

#

R
D

#

C
LK

I3

O
S

C
V

S
S

1

B
S

#

D
B

5

V
S

S

R
E

S
E

T
#

B
U

R
S

T
#

IN
T

1#

O
S

C
I1

D
B

1

M
E

M
A

10

M
E

M
C

K
E

M
E

M
W

E
#

V
S

S

M
E

M
D

Q
M

1

M
E

M
C

LK

C
N

F
0

C
N

F
8

G
P

IO
D

2

G
P

IO
C

1

G
P

IO
C

2

G
P

IO
C

3

G
P

IO
C

4

H
V

D
D

5

G
P

IO
C

0

C
O

R
E

V
D

D

M
E

M
B

A
0

V
S

S

V
S

S

M
E

M
A

9

M
E

M
A

8

H
V

D
D

5

M
E

M
D

Q
15

M
E

M
D

Q
14

M
E

M
D

Q
13

M
E

M
D

Q
12

C
N

F
4

C
N

F
6

C
N

F
2

G
P

IO
D

0

M
E

M
R

A
S

#

G
P

IO
C

6

G
P

IO
C

7

V
S

S

G
P

IO
C

5

H
V

D
D

4

M
E

M
A

11

M
E

M
D

Q
M

0

M
E

M
C

A
S

#

H
V

D
D

5

V
S

S

C
N

F
1

T
E

S
T

E
N

G
P

IO
D

3

C
O

R
E

V
D

D

M
E

M
B

A
1

H
V

D
D

4

C
N

F
5

C
N

F
7

C
N

F
3

G
P

IO
D

1

M
E

M
C

S
#

FPDAT10

FPDAT2

VSS

FPDAT4

FPDAT0

HVDD2

FPLINE

GPIOA7

GPIOB7

GPIOB4

COREVDD

HVDD4

VSS

FPSHIFT

GPIOB5

FPDAT17

FPDAT8

GPIOA5

VSS

FPDAT11

FPDAT12

FPDAT13

HVDD2

FPDAT14

FPDAT15

FPDAT16

GPIOG2

GPIOG0

GPIOG4

HVDD3

FPDAT6

TMS

TDI

TDO

TCK

TRST

FPDAT9

FPDAT1

FPDAT7

FPDAT3

VSS

FPDRDY

GPIOA6

GPIOB6

FPFRAME

HVDD2

GPIOA4

GPIOG1

COREVDD

GPIOG3

VSS

FPDAT5

AB8

AB16

AB10

AB14

AB18

AB19

MEMA1

HVDD5

HVDD5

MEMDQ6

MEMDQ7

VSS

HVDD5

VSS

MEMDQ5

COREVDD

VSS

MEMDQ1

AB4

AB7

AB6

AB5

AB3

AB2

AB1

AB0

MEMA5

MEMA7

MEMA3

MEMDQ3

AB12

MEMDQ9

MEMDQ10

MEMDQ11

MEMDQ8

COREVDD

AB9

AB17

AB11

AB15

AB20

MEMA2

MEMDQ0

MEMDQ4

MEMA0

HVDD1

MEMDQ2

MEMA6

VSS

MEMA4

VSS

AB13
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5. 
5.1.2  PBGA 256

5-2 PBGA 256

5-1 PBGA 256
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

A VSS AB1 AB3 AB7 AB8 AB14 AB15 MEMA4 MEMA7 MEMDQ1 MEMDQ22 MEMDQ7 MEMDQ24 MEMDQ10 MEMDQ27 VSS A

B AB0 AB2 AB4 AB6 AB9 AB13 AB19 MEMA3 HVDD5 MEMDQ2 MEMDQ4 MEMDQ23 MEMDQ25 MEMDQ26 MEMDQ11 MEMDQ12 B

C DB15 DB14 COREVDD AB5 AB10 AB11 AB16 MEMA2 MEMDQ0 MEMDQ3 MEMDQ21 HVDD5 MEMDQ9 COREVDD MEMDQ28 MEMDQ29 C

D DB13 DB11 DB12 VSS HVDD1 AB12 AB18 VSS MEMDQ16 MEMDQ19 MEMDQ5 MEMDQ8 VSS MEMDQ13 MEMDQ14 MEMDQ31 D

E DB7 HVDD1 DB9 DB10 DB8 AB17 AB20 MEMA1 MEMA6 MEMDQ18 MEMDQ20 MEMDQ6 MEMDQ30 MEMDQ15 HVDD5 MEMA8 E

F DB1 DB3 DB5 DB6 DB4 COREVDD DB2 MEMA0 MEMA5 MEMDQ17 COREVDD MEMA9 MEMA10 MEMA11 MEMA12 MEMBA0 F

G M/R# BUSCLK DB0 HVDD1 WE1# CS# VSS VSS VSS VSS HVDD5 MEMBA1 VSS MEMCAS# MEMRAS# MEMWE# G

H WE0# RD/WR# BS# RD# INT1# INT2# VSS VSS VSS VSS MEMCS# HVDD5 MEMDQM0 MEMDQM1 MEMDQM2 MEMCKE H

J VSS WAIT# RESET# BURST# BDIP# VSS VSS VSS VSS MEMDQM3 HVDD5 CNF1 CNF3 CNF0 MEMCLK J

K CLKI3 VSS COREVDD FPDAT23 FPDAT19 FPDAT7 VSS VSS VSS VSS CNF2 CNF5 VSS CNF8 CNF6 CNF4 K

L OSCI1 OSCO1 OSCVSS1 OSCVDD1 HVDD2 COREVDD FPDAT5 HVDD2 GPIOG0 GPIOA6 COREVDD HVDD4 GPIOD1 GPIOD2 TESTEN CNF7 L

M OSCI2 OSCO2 OSCVDD2 OSCVSS2 FPDAT10 FPDAT6 FPDAT0 FPDRDY GPIOA7 GPIOA5 GPIOB7 GPIOC1 HVDD4 GPIOC4 GPIOD3 GPIOD0 M

N VCP1 PLLVSS1 VSS FPDAT17 FPDAT11 VSS FPDAT1 GPIOG4 VSS GPIOA1 GPIOB6 TDI VSS GPIOC5 GPIOC3 GPIOC0 N

P PLLVDD1 PLLVDD2 COREVDD FPDAT16 FPDAT20 FPDAT9 FPDAT4 FPSHIFT GPIOG1 GPIOA0 GPIOB1 TCK TRST COREVDD GPIOC6 GPIOC2 P

R VCP2 PLLVSS2 FPDAT22 FPDAT14 FPDAT18 FPDAT8 FPDAT3 FPFRAME GPIOG2 GPIOA2 HVDD3 GPIOB2 GPIOB0 TMS TDO GPIOC7 R

T VSS FPDAT15 FPDAT21 FPDAT13 FPDAT12 HVDD2 FPDAT2 FPLINE GPIOG3 GPIOA3 GPIOA4 GPIOB3 GPIOB5 GPIOB4 HVDD4 VSS T

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

F
G

H
J
K
L
M
N
P

R
T

E
D

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

C
B
A

 15 16
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5. 
5.2

I =

O =

IO =

P =

RESET#
H = High
L = Low
Z = Hi-Z
1 =

0 =

# = Low

5-2

ILTR

OLTR

IC LVCMOS

ICD1 LVCMOS 50kΩ@3.3V

ICD2 LVCMOS 100kΩ@3.3V

ICU1 LVCMOS 50kΩ@3.3V

ICS LVCMOS

ICSD1 LVCMOS 50kΩ@3.3V

ICSP1 LVCMOS 50kΩ@3.3V

ICSP2 LVCMOS 100kΩ@3.3V

OTLN4 Low 4mA@3.3V deltaV 0.4V

OTLN8 Low 8mA@3.3V deltaV 0.4V

BLNC4D1 Low LVCMOS IO 4mA@3.3V 50kΩ@3.3V

BLNC4D2 Low LVCMOS IO 4mA@3.3V 100kΩ@3.3V

BLNC4P1 Low LVCMOS IO 4mA@3.3V 50kΩ@3.3V

BLNCS4D1 Low LVCMOS IO 4mA@3.3V 50kΩ@3.3V

P

16 Seiko Epson Corporation S1D13513
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5. 
5.2.1  

CNF[6:0]
35 5.3

38 5-11
1 39 5-12

2 40
5-13 3

41 5-14
4

5-3

QFP #
PBGA

#

RESET#

AB[20:0] I 185 195
198 207

E7 B7
D7 E6
C7 A7
A6 B6
D6 C6
C5 B5
A5 A4
B4 C4
B3 A3

B2 A2 B1

ICD1 HVDD1 Z

20 0

38 5.4

DB[15:0] IO 1 8,11
18

C1 C2
D1 D3
D2 E4
E3 E5
E1 F4
F3 F5
F2 F7
F1 G3

BLNC4D1 HVDD1 Z

15
0

38 5.4

CS# I 25 G6 ICU1 HVDD1 Z

CNF[4:0]

• 1 CS#
CS#

• 2 CS#
CSM#

•

SCS#

38 5.4
S1D13513 Seiko Epson Corporation 17
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5. 
M/R# I 24 G1 ICU1 HVDD1 Z

• 1 CS#

M/R# High
M/R# Low

• 2 CS#
CSR#

•

•

38 5.4

RD# I 28 H4 ICU1 HVDD1 Z

•
RD0#

• 68
VDD

• 80 1
2

RD#

•

38 5.4

RD/WR# I 27 H2 ICU1 HVDD1 Z

•
RD1#

• 68

R/W#

• 80 1

WE#

• 80 2
VDD

•

38 5.4

5-3

QFP #
PBGA

#

RESET#
18 Seiko Epson Corporation S1D13513
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5. 
WE0# I 22 H1 ICU1 HVDD1 Z

•
WE0#

• 68
LDS#

• 80 1

LBE#

• 80 2

WEL#

•

38 5.4

WE1# IO 23 G5 BLNC4P1 HVDD1 Z

•
WE1#

• 68
UDS#

• 80 1

UBE#

• 80 2

WEU#

•

38 5.4

MPC555
BI#

BS# I 26 H3 ICU1 HVDD1 Z 38
5.4

BURST# I 34 J4 ICU1 HVDD1 Z

MPC555

HVDD1

5-3

QFP #
PBGA

#

RESET#
S1D13513 Seiko Epson Corporation 19
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5. 
BDIP# I 35 J6 ICU1 HVDD1 Z

MPC555

HVDD1

WAIT# O 31 J2 OTLN4 HVDD1 Z

WAIT#

CNF[4:0]

38 5.4

RESET# I 32 J3 ICS HVDD1 1

Low

RESET# 57 7.3
RESET# 54 7.2

BUSCLK I 21 G2 ICU1 HVDD1 Z

CPU

38 5.4

S1D13513 119 9.

INT1# O 30 H5 OTLN4 HVDD1 Z

S1D13513 1 IRQ
REG[002Ah] 15 1b

IRQ
REG[002Ah]

INT2# O — H6 OTLN4 HVDD1 Z

S1D13513 2 IRQ
IRQ

REG[0022h]
REG[002Ah]

QFP INT2#

5-3

QFP #
PBGA

#

RESET#
20 Seiko Epson Corporation S1D13513
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5. 
5.2.2  LCD

42 5-15 TFT LCD

QFP 24

5-4 LCD

QFP #
PBGA

#

RESET#

FPDAT[23:18] IO —
K4 R3
T3 P5
K5 R5

BLNCS4D1 HVDD2 0

• 24 REG[0800h] 10 8
011b

23 18 REG[0C1Eh]
11 0 555h
GPIOH[5:0] 24

• 18 REG[0800h] 10 8
001b 010b

IO GPIOH[5:0]
GPIO

44
5.6 GPIO

•
IO GPIOH[5:0]

GPIO
44

5.6 GPIO

REG[0468h] 13
8

QFP 24 TFT

FPDAT[17:0] O
53 56
59 64
67 74

N4 P4
T2 R4
T4 T5
N5 M5
P6 R6
K6 M6
L7 P7
R7 T7
N7 M7

OTLN4 HVDD2 L

17
0

42
5.5 LCD

FPFRAME O 78 R8 OTLN4 HVDD2 L LCD

FPLINE O 79 T8 OTLN4 HVDD2 L LCD

FPSHIFT O 77 P8 OTLN4 HVDD2 L LCD
S1D13513 Seiko Epson Corporation 21
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5. 
FPDRDY O 80 M8 OTLN4 HVDD2 L • TFT DRDY

• LCD LCD
MOD

GPIOG4 IO 81 N8 BLNCS4D1 HVDD2 0

• REG[0C1Ah] 9 8 00b

• REG[0C1Ah] 9 8 01b
HR-TFT SPR

• REG[0C1Ah] 9 8 10b

• REG[0C1Ah] 9 8 11b

42 5-15 TFT LCD

TFT

REG[0468h] 4

GPIOG3 IO 82 T9 BLNCS4D1 HVDD2 0

• REG[0C1Ah] 7 6 00b

• REG[0C1Ah] 7 6 01b
HR-TFT SPL

• REG[0C1Ah] 7 6 10b

• REG[0C1Ah] 7 6 11b

TFT 42
5-15 TFT LCD

REG[0468h] 3

5-4 LCD

QFP #
PBGA

#

RESET#
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5. 
GPIOG2 IO 83 R9 BLNCS4D1 HVDD2 0

• REG[0C1Ah] 5 4 00b

• REG[0C1Ah] 5 4 01b
HR-TFT REV

• REG[0C1Ah] 5 4 10b

• REG[0C1Ah] 5 4 11b

TFT 42
5-15 TFT LCD

REG[0468h] 2

GPIOG1 IO 84 P9 BLNCS4D1 HVDD2 0

• REG[0C1Ah] 3 2 00b

• REG[0C1Ah] 3 2 01b
HR-TFT CLS

• REG[0C1Ah] 3 2 10b

• REG[0C1Ah] 3 2 11b

TFT 42
5-15 TFT LCD

REG[0468h] 1

5-4 LCD

QFP #
PBGA

#

RESET#
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5. 
5.2.3  SDRAM

GPIOG0 IO 85 L9 BLNCS4D1 HVDD2 0

• REG[0C1Ah] 1 0 00b

• REG[0C1Ah] 1 0 01b
HR-TFT PS

• REG[0C1Ah] 1 0 10b

• REG[0C1Ah] 1 0 11b

TFT 42
5-15 TFT LCD

REG[0468h] 0

5-5 SDRAM

QFP #
PBGA

#

RESET#

MEMA12 O — F15 OTLN4 HVDD5 L

SDRAM

QFP 256M 512M
SDRAM

MEMA[11:0] O 146 149
176 183

F14 F13
F12 E16
A9 E9
F9 A8
B8 C8
E8 F8

OTLN4 HVDD5 L SDRAM

MEMBA[1:0] O 144 145 G12 F16 OTLN4 HVDD5 L SDRAM

MEMCS# O 140 H11 OTLN4 HVDD5 H SDRAM

MEMRAS# O 141 G15 OTLN4 HVDD5 H SDRAM RAS#

MEMCAS# O 142 G14 OTLN4 HVDD5 H SDRAM CAS#

MEMWE# O 143 G16 OTLN4 HVDD5 H SDRAM

MEMDQ[31:16] IO —

D16 E13
C16 C15
A15 B14
B13 A13
B12 A11
C11 E11
D10 E10

F10 D9

BLNC4D2 HVDD5 0

×32SDRAM
×16SDRAM

QFP ×32SDRAM

5-4 LCD

QFP #
PBGA

#

RESET#
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5. 
MEMDQ[15:0] IO

152 155
158 161
164 167
170 173

E14 D15
D14 B16
B15 A14
C13 D12
A12 E12
D11 B11
C10 B10
A10 C9

BLNC4D2 HVDD5 0

SDRAM
×16 ×32

MEMDQM[3:2] O — J11 H15 OTLN4 HVDD5 L

×32SDRAM
×16SDRAM

QFP ×32SDRAM

MEMDQM[1:0] O 135 136 H14 H13 OTLN4 HVDD5 L
SDRAM
×16 ×32

MEMCLK O 134 J16 OTLN8 HVDD5 H SDRAM

MEMCKE O 137 H16 OTLN4 HVDD5 H SDRAM

5-5 SDRAM

QFP #
PBGA

#

RESET#
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5. 
5.2.4  GPIO

S1D13513 IO
REG[0C00h] REG[0C1Eh] GPIO

GPIO #1 GPIO #2 GPIO
44 5.6 GPIO

QFP GPIO QFP
Camera2

 

5-6 GPIO

QFP #
PBGA

#

RESET#

GPIOA7 IO 87 M9 BLNCS4D1 HVDD3 Z

• REG[0C02h] 15 14 00b

• REG[0C02h] 15 14 01b
PWM PWMR

• REG[0C02h] 15 14 10b

• REG[0C02h] 15 14 11b
Camera2 7 CM2DAT7

GPIOA6 IO 88 L10 BLNCS4D1 HVDD3 Z

• REG[0C02h] 13 12 00b

• REG[0C02h] 13 12 01b
PWM PWMG

• REG[0C02h] 13 12 10b

• REG[0C02h] 13 12 11b
Camera2 6 CM2DAT6

GPIOA5 IO 89 M10 BLNCS4D1 HVDD3 Z

• REG[0C02h] 11 10 00b

• REG[0C02h] 11 10 01b
PWM PWMB

• REG[0C02h] 11 10 10b

• REG[0C02h] 11 10 11b
Camera2 5 CM2DAT5
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5. 
GPIOA4 IO 90 T11 BLNCS4D1 HVDD3 Z

• REG[0C02h] 9 8 00b

• REG[0C02h] 9 8 01b
KEYX4

• REG[0C02h] 9 8 10b

• REG[0C02h] 9 8 11b
Camera2 4 CM2DAT4

GPIOA3 IO — T10 BLNCS4D1 HVDD3 Z

• REG[0C02h] 7 6 00b

• REG[0C02h] 7 6 01b
KEYX3

• REG[0C02h] 7 6 10b

• REG[0C02h] 7 6 11b
Camera2 3 CM2DAT3

GPIOA2 IO — R10 BLNCS4D1 HVDD3 Z

• REG[0C02h] 5 4 00b

• REG[0C02h] 5 4 01b
KEYX2

• REG[0C02h] 5 4 10b

• REG[0C02h] 5 4 11b
Camera2 2 CM2DAT2

5-6 GPIO

QFP #
PBGA

#

RESET#
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5. 
GPIOA1 IO — N10 BLNCS4D1 HVDD3 Z

• REG[0C02h] 3 2 00b

• REG[0C02h] 3 2 01b
KEYX1

• REG[0C02h] 3 2 10b

• REG[0C02h] 3 2 11b
Camera2 1 CM2DAT1

GPIOA0 IO — P10 BLNCS4D1 HVDD3 Z

• REG[0C02h] 1 0 00b

• REG[0C02h] 1 0 01b
KEYX0

• REG[0C02h] 1 0 10b

• REG[0C02h] 1 0 11b
Camera2 0 CM2DAT0

GPIOB7 IO 93 M11 BLNCS4D1 HVDD3 Z

• REG[0C06h] 15 14 00b

• REG[0C06h] 15 14 01b
PWM PWMW

• REG[0C06h] 15 14 10b

• REG[0C06h] 15 14 11b
CMSTROUT

5-6 GPIO

QFP #
PBGA

#

RESET#
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5. 
GPIOB6 IO 94 N11 BLNCS4D1 HVDD3 Z

• REG[0C06h] 13 12 00b

• REG[0C06h] 13 12 01b
I2C

SDA

• REG[0C06h] 13 12 10b

• REG[0C06h] 13 12 11b

GPIOB5 IO 95 T13 BLNCS4D1 HVDD3 Z

• REG[0C06h] 11 10 00b

• REG[0C06h] 11 10 01b
I2C

SCL

• REG[0C06h] 11 10 10b

• REG[0C06h] 11 10 11b

GPIOB4 IO 96 T14 BLNCS4D1 HVDD3 Z

• REG[0C06h] 9 8 00b

• REG[0C06h] 9 8 01b
KEYY4

• REG[0C06h] 9 8 10b

• REG[0C06h] 9 8 11b

5-6 GPIO

QFP #
PBGA

#

RESET#
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5. 
GPIOB3 IO — T12 BLNCS4D1 HVDD3 Z

• REG[0C06h] 7 6 00b

• REG[0C06h] 7 6 01b
KEYY3

• REG[0C06h] 7 6 10b

• REG[0C06h] 7 6 11b
Camera2 CM2VREF

GPIOB2 IO — R12 BLNCS4D1 HVDD3 Z

• REG[0C06h] 5 4 00b

• REG[0C06h] 5 4 01b
KEYY2

• REG[0C06h] 5 4 10b

• REG[0C06h] 5 4 11b
Camera2 CM2HREF

GPIOB1 IO — P11 BLNCS4D1 HVDD3 Z

• REG[0C06h] 3 2 00b

• REG[0C06h] 3 2 01b
KEYY1

• REG[0C06h] 3 2 10b

• REG[0C06h] 3 2 11b
Camera2 CM2CLKOUT

5-6 GPIO

QFP #
PBGA

#

RESET#
30 Seiko Epson Corporation S1D13513

Ver. 1.91



5. 
GPIOB0 IO — R13 BLNCS4D1 HVDD3 Z

• REG[0C06h] 1 0 00b

• REG[0C06h] 1 0 01b
KEYY0

• REG[0C06h] 1 0 10b

• REG[0C06h] 1 0 11b
Camera2 CM2CLKIN

GPIOC[7:0] IO 107 114

R16 P15
N14 M14
N15 P16
M12 N16

BLNCS4D1 HVDD4 0

• REG[0C0Ah] 00b

• REG[0C0Ah] 01b

YUV
YUVDAT[7:0]

• REG[0C0Ah] 10b

• REG[0C0Ah] 11b
Camera1

CM1DAT[7:0]

REG[0464h] 7 0

GPIOD3 IO 115 M15 BLNCS4D1 HVDD4 0

• REG[0C0Eh] 7 6 00b

• REG[0C0Eh] 7 6 01b
PWM AUDIN

• REG[0C0Eh] 7 6 10b

• REG[0C0Eh] 7 6 11b
Camera1 CM1CLKIN

REG[0464h] 11

5-6 GPIO

QFP #
PBGA

#

RESET#
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5. 
GPIOD2 IO 116 L14 BLNCS4D1 HVDD4 0

• REG[0C0Eh] 5 4 00b

• REG[0C0Eh] 5 4 01b
YUVCLKO

• REG[0C0Eh] 5 4 10b

• REG[0C0Eh] 5 4 11b
Camera1 CM1CLKOUT

REG[0464h] 10

GPIOD1 IO 117 L13 BLNCS4D1 HVDD4 0

• REG[0C0Eh] 3 2 00b

• REG[0C0Eh] 3 2 01b
YUVHSYNC

• REG[0C0Eh] 3 2 10b

• REG[0C0Eh] 3 2 11b
Camera1 CM1HREF

REG[0464h] 9

GPIOD0 IO 118 M16 BLNCS4D1 HVDD4 0

• REG[0C0Eh] 1 0 00b

• REG[0C0Eh] 1 0 01b
YUVVSYNC

• REG[0C0Eh] 1 0 10b

• REG[0C0Eh] 1 0 11b
Camera1 CM1VREF

REG[0464h] 8

5-6 GPIO

QFP #
PBGA

#

RESET#
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5. 
5.2.5  

5-7

QFP #
PBGA

#

RESET#

CNF[8:0] I 122 130

K14 L16
K15 K12
K16 J14
K11 J13

J15

ICD2 HVDD4 0

S1D13513
IOVDD VSS

RESET#

REG[046Eh] 35 5.3

OSCI1 I 40 L1 ILTR OSCVDD1 0/1

119 9.

OSCO1 O 41 L2 OLTR OSCVDD1 H
119 9.

OSCI2 I 45 M1 ILTR OSCVDD2 0/1
27MHz

119 9.

OSCO2 O 44 M2 OLTR OSCVDD2 H
119 9.

CLKI3 I 36 K1 IC HVDD1 0/1 PLL1
SDRAM

TESTEN I 121 L15 ICSD1 HVDD4 0

VCP1 O 48 N1 OLTR PLLVDD1 Z

VCP2 O 51 R1 OLTR PLLVDD2 Z

TCK I 100 P12 ICSP1 HVDD4 1 JTAG
 

TMS I 101 R14 ICSP1 HVDD4 1 JTAG
 

TDI I 102 N12 ICSP1 HVDD4 1 JTAG

TDO O 103 R15 OTLN4 HVDD4 L JTAG

TRST I 104 P13 ICSP2 HVDD4 1
JTAG

VSS RESET#
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5. 
5.2.6  

5-8

QFP #
PBGA

#

RESET#

COREVDD P

29 37
86 97

131 156
157 208

C3 C14
F6 F11
K3 L6

L11 P3
P14

P — VDD

HVDD1 P 9 19 196
D5 E2

G4,
P — HOST IOVDD

HVDD2 P 57 65 75 L5 L8 T6 P — LCD IOVDD

HVDD3 P 91 R11 P — Camera1 IOVDD

HVDD4 P 98 105
119

L12 M13
T15

P — Camera2 GPIO IOVDD

HVDD5 P
132 138
150 162
168 174

B9 C12
E15 G11
H12 J12

P — SDRAM IOVDD

VSS P

10 20
38 58
66 76
92 99

106 120
133 139
151 163
169 175
184 197

A1 A16
D4 D8

D13
G7 G10

G13
H7 H10

J1
J7 J10

K2
K7 K10
K13 N3
N6 N9
N13 T1

T16

P —

OSCVDD1 P 39 L4 P — OSC1 VDD

OSCVSS1 P 42 L3 P — OSC1 GND

OSCVDD2 P 46 M3 P — OSC2 VDD

OSCVSS2 P 43 M4 P — OSC2 GND

PLLVDD1 P 49 P1 P — PLL1 VDD

PLLVSS1 P 47 N2 P — PLL1 GND

PLLVDD2 P 50 P2 P — PLL2 VDD

PLLVSS2 P 52 R2 P — PLL2 GND
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5. 
5.3

S1D13513
1

0 CNF[8:0] RESET#

REG[046Eh]

CNF

453 20.6
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5. 
5-9 CNF6 0
S1D13513

1 IO VDD 0 VSS

CNF[8:7]

PLL1
CNF8 CNF7 PLL1

0 0 CLKI3
0 1 BUSCLK
1 0 OSC1
1 1 OSC2

CNF6 5-10 5-9
CNF5

CNF[4:0]

CNF4 CNF3 CNF2 CNF1 CNF0
0 0 0 0 0 Low WAIT#
0 0 0 0 1 Low WAIT#
0 0 0 1 0 High WAIT#
0 0 0 1 1
0 0 1 0 0 Low WAIT#
0 0 1 0 1 Low WAIT#
0 0 1 1 0 High WAIT#
0 0 1 1 1
0 1 0 0 0 MIPS/ISA Low WAIT# 
0 1 0 0 1 MIPS/ISA Low WAIT# 
0 1 0 1 0 MIPS/ISA High WAIT# 
0 1 0 1 1
0 1 1 0 0 MC68000 High WAIT#
0 1 1 0 1
0 1 1 1 0 MC68030 High WAIT#
0 1 1 1 1
1 0 0 0 0 PR31500/31700/TX3912

Low WAIT# 16
1 0 0 0 1 PR31500/31700/TX3912

Low WAIT# 16
1 0 0 1 0
1 0 0 1 1
1 0 1 0 0
1 0 1 0 1
1 0 1 1 0 MPC555 High WAIT#
1 0 1 1 1
1 1 0 0 0 SH3 Low WAIT# 
1 1 0 0 1 SH3 Low WAIT#
1 1 0 1 0 SH4 High WAIT# 
1 1 0 1 1
1 1 1 0 0 SH3 Low WAIT#
1 1 1 0 1 SH3 Low WAIT#
1 1 1 1 0 SH4 High WAIT#
1 1 1 1 1
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5. 
1. CNF5 1

2. CNF5 1 80
68

5-10 CNF6 1
S1D13513

1 IO VDD 0 VSS

CNF[8:7]

PLL1
CNF8 CNF7 PLL1

0 0 CLKI3
0 1 BUSCLK
1 0 OSC1
1 1 OSC2

CNF6 5-10 5-9

CNF5 1

CNF[4:0]

CNF4 CNF3 CNF2 CNF1 CNF0
0 0 0 0 0 80 2 1 CS# 2
0 0 0 0 1
0 0 0 1 0 80 2
0 0 0 1 1
0 0 1 0 0 80 1 1 CS#
0 0 1 0 1 68 1 CS#
0 0 1 1 0 80 1
0 0 1 1 1 68
0 1 0 0 0 80 2 2 CS# 2
0 1 0 0 1
0 1 0 1 0
0 1 0 1 1
0 1 1 0 0 80 1 2 CS#
0 1 1 0 1 68 2 CS#
0 1 1 1 0
0 1 1 1 1
1 0 0 0 0 HVDD1
1 0 0 0 1 HVDD2
1 0 0 1 0
1 0 0 1 1
1 0 1 0 0
1 0 1 0 1
1 0 1 1 0
1 0 1 1 1
1 1 0 0 0 HVDD1
1 1 0 0 1 HVDD2
1 1 0 1 0
1 1 0 1 1
1 1 1 0 0
1 1 1 0 1
1 1 1 1 0
1 1 1 1 1
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5. 
5.4

1. AB0 S1D13513 VSS VDD
2. FPDAT[23:18] S1D13513 QFP
3. 16
4.  BURST# BDIP# CPU VDD

5-11 1

S1D13513 Renesas
SH3/SH4

MIPS/ISA
FreeScale
MC68000

 FreeScale
MC68030

Freescale
MPC555

Philips
PR31500
PR317003 TX39123

AB20 A20 A20 LatchA20 A20 A20 A11 ALE ALE

AB19 A19 A19 SA19 A19 A19 A12 /CARDREG CARDREG*

AB18 A18 A18 SA18 A18 A18 A13 /CARDIORD CARDIORD*

AB17 A17 A17 SA17 A17 A17 A14 /CARDIOWR CARDIOWR*

AB[16:13] A[16:13] A[16:13] SA[16:13] A[16:13] A[16:13] A[15:18] VDD VDD

AB[12:1] A[12:1] A[12:1] SA[12:1] A[12:1] A[12:1] A[19:30] A[12:1] A[12:1]

AB0 VSS 1 VSS 1 SA0 LDS# A0 A31 A0 A0

DB[15:8] D[15:8] D[15:8] SD[15:8] D[15:8] D[31:24] D[0:7] D[23:16] D[23:16]

DB[7:0] D[7:0] D[7:0] SD[7:0] D[7:0] D[23:16] D[8:15] D[31:24] D[31:24]

WE0# WE0# WE0# MEMW# VDD SIZ0 TSIZ1 /WE WE*

WE1# WE1# WE1# SBHE# UDS# DS# BI# /CARDxCSH CARDxCSH*

M/R# VDD VDD

CS# CSn# VDD VDD

BS# VDD BS# VDD AS# AS# TS# VDD VDD

RD/WR# RD1# RD/WR# VDD R/W# R/W# RD/WR# /CARDxCSL CARDxCSL*

RD# RD0# RD# MEMR# VDD SIZ1 TSIZ0 /RD RD*

BUSCLK BCLK CKIO CLK CLK CLK CLKOUT DCLKOUT DCLKOUT

INT1# INT INT INT INT INT INT INT INT

INT2# INT INT INT INT INT INT INT INT

WAIT# WAIT#
WAIT#/
RDY#

IOCHRDY DTACK# DSACK1# TA# /CARDxWAIT CARDxWAIT*

RESET# RESET# RESET# RESET# RESET# RESET# RESET# PON*

BURST# BURST#

BDIP# BDIP#

FPDAT182 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0

FPDAT192 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1

FPDAT202 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2

FPDAT212 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3

FPDAT222 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4

FPDAT232 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5
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5. 
1. AB0 S1D13513 VSS VDD
2. FPDAT[23:18] S1D13513 QFP
3. 16
4.  BURST# BDIP# CPU VDD

5-12 2

S1D13513 Renesas
SH3/SH4

MIPS/ISA
FreeScale 
MC68000

 FreeScale
MC68030

Freescale
MPC555

Philips
PR31500
PR317003 TX39123

AB20 ALE ALE

AB19 /CARDREG CARDREG*

AB18 /CARDIORD CARDIORD*

AB17 /CARDIOWR CARDIOWR*

AB[16:13] VDD VDD

AB[12:3]

AB[2:1] A[2:1] A[2:1] SA[2:1] A[2:1] A[2:1] A[29:30] A[2:1] A[2:1]

AB0 VSS 1 VSS 1 VSS LDS# A0 VSS VSS VSS

DB[15:8] D[15:8] D[15:8] SD[15:8] D[15:8] D[31:24] D[0:7] D[23:16] D[23:16]

DB[7:0] D[7:0] D[7:0] SD[7:0] D[7:0] D[23:16] D[8:15] D[31:24] D[31:24]

WE0# WE0# WE0# MEMW# VDD SIZ0 TSIZ1 /WE WE*

WE1# WE1# WE1# SBHE# UDS# DS# BI# /CARDxCSH CARDxCSH*

M/R# VDD VDD

CS# CSn# VDD VDD

BS# VDD BS# VDD AS# AS# TS# VDD VDD

RD/WR# RD1# RD/WR# VDD R/W# R/W# RD/WR# /CARDxCSL CARDxCSL*

RD# RD0# RD# MEMR# VDD SIZ1 TSIZ0 /RD RD*

BUSCLK BCLK CKIO CLK CLK CLK CLKOUT DCLKOUT DCLKOUT

INT1# INT INT INT INT INT INT INT INT

INT2# INT INT INT INT INT INT INT INT

WAIT# WAIT# WAIT#/RDY# IOCHRDY DTACK# DSACK1# TA# /CARDxWAIT CARDxWAIT*

RESET# RESET# RESET# RESET# RESET# RESET# RESET# PON*

BURST# BURST#

BDIP# BDIP#

FPDAT182 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0 GPIOH0

FPDAT192 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1 GPIOH1

FPDAT202 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2 GPIOH2

FPDAT212 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3 GPIOH3

FPDAT222 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4 GPIOH4

FPDAT232 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5 GPIOH5
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5. 
1. FPDAT[23:18] S1D13513 QFP

5-13 3
S1D13513

68
80

1
80

2

AB[20:1] A[20:1] A[20:1] A[20:1]

AB0 VSS VSS VSS

DB[15:0] D[15:0] D[15:0] D[15:0]

WE0# LDS# LBE# WEL#

WE1# UDS# UBE# WEU#

M/R# 1CS# 1CS# 1CS#

CS# CS# CS# CS#

BS# VDD VDD VDD

RD/WR# R/W# WE# HVDD1

RD# HVDD1 RD# RD#

BUSCLK VSS VSS VSS

INT1# INT INT INT

INT2# INT INT INT

WAIT# WAIT# WAIT# WAIT#

RESET# RESET# RESET# RESET#

BURST#

BDIP#

FPDAT181 GPIOH0 GPIOH0 GPIOH0

FPDAT191 GPIOH1 GPIOH1 GPIOH1

FPDAT201 GPIOH2 GPIOH2 GPIOH2

FPDAT211 GPIOH3 GPIOH3 GPIOH3

FPDAT221 GPIOH4 GPIOH4 GPIOH4

FPDAT231 GPIOH5 GPIOH5 GPIOH5
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5. 
1. FPDAT[23:18] S1D13513 QFP

5-14 4
S1D13513

68 80 1 80 2
HVDD1 HVDD2

AB[20:3]

AB2 A2 A2 A2

AB1 A1 A1 A1

AB0 VSS VSS VSS SA0 VSS

DB[15:2] D[15:2] D[15:2] D[15:2]

DB1 D1 D1 D1 SO

DB0 D0 D0 D0 SI VSS

WE0# LDS# LBE# WEL#

WE1# UDS# UBE# WEU#

M/R#

CS# CS# CS# CS# SCS# VSS

BS# VDD VDD VDD

RD/WR# R/W# WE# HVDD1

RD# HVDD1 RD# RD#

BUSCLK VSS VSS VSS SCLK VSS

INT1# INT INT INT INT INT

INT2# INT INT INT INT INT

WAIT# WAIT# WAIT# WAIT#

RESET# RESET# RESET# RESET# RESET# RESET#

BURST#

BDIP#

FPDAT181 GPIOH0 GPIOH0 GPIOH0 GPIOH0 SCS#

FPDAT191 GPIOH1 GPIOH1 GPIOH1 GPIOH1 SCLK

FPDAT201 GPIOH2 GPIOH2 GPIOH2 GPIOH2 SA0

FPDAT211 GPIOH3 GPIOH3 GPIOH3 GPIOH3 SO

FPDAT221 GPIOH4 GPIOH4 GPIOH4 GPIOH4 SI

FPDAT231 GPIOH5 GPIOH5 GPIOH5 GPIOH5 0
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5. 
5.5 LCD

1. FPDAT[23:18] QFP

5-15 TFT LCD

S1D13513

TFT

TFT ND-TFD a-Si TFT uWire TFT HR-TFT

24 18 16 24 18 16 24 18 16 24 18 16 24 18 16

FPFRAME VSYNC VSYNC VSYNC VSYNC SPS

FPLINE HSYNC HSYNC HSYNC HSYNC LP

FPSHIFT DCK DCK DCK DCK DCLK

FPDRDY ENAB ENAB ENAB ENAB 0

FPDAT0 R7 R5 R4 R7 R5 R4 R7 R5 R4 R7 R5 R4 R7 R5 R4

FPDAT1 R6 R4 R3 R6 R4 R3 R6 R4 R3 R6 R4 R3 R6 R4 R3

FPDAT2 R5 R3 R2 R5 R3 R2 R5 R3 R2 R5 R3 R2 R5 R3 R2

FPDAT3 G7 G5 G5 G7 G5 G5 G7 G5 G5 G7 G5 G5 G7 G5 G5

FPDAT4 G6 G4 G4 G6 G4 G4 G6 G4 G4 G6 G4 G4 G6 G4 G4

FPDAT5 G5 G3 G3 G5 G3 G3 G5 G3 G3 G5 G3 G3 G5 G3 G3

FPDAT6 B7 B5 B4 B7 B5 B4 B7 B5 B4 B7 B5 B4 B7 B5 B4

FPDAT7 B6 B4 B3 B6 B4 B3 B6 B4 B3 B6 B4 B3 B6 B4 B3

FPDAT8 B5 B3 B2 B5 B3 B2 B5 B3 B2 B5 B3 B2 B5 B3 B2

FPDAT9 R4 R2 R1 R4 R2 R1 R4 R2 R1 R4 R2 R1 R4 R2 R1

FPDAT10 R3 R1 R0 R3 R1 R0 R3 R1 R0 R3 R1 R0 R3 R1 R0

FPDAT11 R2 R0 0 R2 R0 0 R2 R0 0 R2 R0 0 R2 R0 0

FPDAT12 G4 G2 G2 G4 G2 G2 G4 G2 G2 G4 G2 G2 G4 G2 G2

FPDAT13 G3 G1 G1 G3 G1 G1 G3 G1 G1 G3 G1 G1 G3 G1 G1

FPDAT14 G2 G0 G0 G2 G0 G0 G2 G0 G0 G2 G0 G0 G2 G0 G0

FPDAT15 B4 B2 B1 B4 B2 B1 B4 B2 B1 B4 B2 B1 B4 B2 B1

FPDAT16 B3 B1 B0 B3 B1 B0 B3 B1 B0 B3 B1 B0 B3 B1 B0

FPDAT17 B2 B0 0 B2 B0 0 B2 B0 0 B2 B0 0 B2 B0 0

FPDAT181 R1 0 0 R1 0 0 R1 0 0 R1 0 0 R1 0 0

FPDAT191 R0 0 0 R0 0 0 R0 0 0 R0 0 0 R0 0 0

FPDAT201 G1 0 0 G1 0 0 G1 0 0 G1 0 0 G1 0 0

FPDAT211 G0 0 0 G0 0 0 G0 0 0 G0 0 0 G0 0 0

FPDAT221 B1 0 0 B1 0 0 B1 0 0 B1 0 0 B1 0 0

FPDAT231 B0 0 0 B0 0 0 B0 0 0 B0 0 0 B0 0 0

GPIOG0 GPIOG0 XCS SSTB LCDCS PS

GPIOG1 GPIOG1 SCK SCLK SCLK CLS

GPIOG2 GPIOG2 A0 0 0 REV

GPIOG3 GPIOG3 SO SDATA SDO SPL

GPIOG4 GPIOG4 0 0 0 SPR
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5. 
1. FPDAT[23:18] QFP

5-16 LCD

S1D13513

8
8

2

FPFRAME FPFRAME FPFRAME

FPLINE FPLINE FPLINE

FPSHIFT FPSHIFT FPSHIFT

FPDRDY MOD MOD

FPDAT0 D0 D0

FPDAT1 D1 D1

FPDAT2 D2 D2

FPDAT3 D3 D3

FPDAT4 D4 D4

FPDAT5 D5 D5

FPDAT6 D6 D6

FPDAT7 D7 D7

FPDAT8 0 0

FPDAT9 0 0

FPDAT10 0 0

FPDAT11 0 0

FPDAT12 0 0

FPDAT13 0 0

FPDAT14 0 0

FPDAT15 0 0

FPDAT16 0 0

FPDAT17 0 0

FPDAT181 GPIOH0 GPIOH0

FPDAT191 GPIOH1 GPIOH1

FPDAT201 GPIOH2 GPIOH2

FPDAT211 GPIOH3 GPIOH3

FPDAT221 GPIOH4 GPIOH4

FPDAT231 GPIOH5 GPIOH5

GPIOG0 GPIOG0 GPIOG0

GPIOG1 GPIOG1 GPIOG1

GPIOG2 GPIOG2 GPIOG2

GPIOG3 GPIOG3 GPIOG3

GPIOG4 GPIOG4 GPIOG4
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5. 
5.6 GPIO

GPIO S1D13513
GPIO GPIO

PWM
Camera2

1. GPIOA[3:0] GPIOB[3:0] QFP
QFP

2. GPIOG[4:0] TFT TFT
IO LCD

42 5.5 LCD

3. GPIOH[5:0] FPDAT[23:18] 24
IO

LCD 42 5.5
LCD

5-17 GPIO

S1D13513 GPIO #1 GPIO #2

GPIOA7 REG[0C02h] 15 14 00b: GPIOA7 01b: PWMR 10b: GPIOA7 11b: CM2DAT7

GPIOA6 REG[0C02h] 13 12 00b: GPIOA6 01b: PWMG 10b: GPIOA6 11b: CM2DAT6

GPIOA5 REG[0C02h] 11 10 00b: GPIOA5 01b: PWMB 10b: GPIOA5 11b: CM2DAT5

GPIOA4 REG[0C02h] 9 8 00b: GPIOA4 01b: KEYX4 10b: GPIOA4 11b: CM2DAT4

GPIOA31 REG[0C02h] 7 6 00b: GPIOA3 01b: KEYX3 10b: GPIOA3 11b: CM2DAT3

GPIOA21 REG[0C02h] 5 4 00b: GPIOA2 01b: KEYX2 10b: GPIOA2 11b: CM2DAT2

GPIOA11 REG[0C02h] 3 2 00b: GPIOA1 01b: KEYX1 10b: GPIOA1 11b: CM2DAT1

GPIOA01 REG[0C02h] 1 0 00b: GPIOA0 01b: KEYX0 10b: GPIOA0 11b: CM2DAT0

GPIOB7 REG[0C06h] 15 14 00b: GPIOB7 01b: PWMW 10b: GPIOB7 11b: CMSTROUT

GPIOB6 REG[0C06h] 13 12 00b: GPIOB6 01b: SDA 10b: GPIOB6 11b: 

GPIOB5 REG[0C06h] 11 10 00b: GPIOB5 01b: SCL 10b: GPIOB5 11b: 

GPIOB4 REG[0C06h] 9 8 00b: GPIOB4 01b: KEYY4 10b: GPIOB4 11b: 

GPIOB31 REG[0C06h] 7 6 00b: GPIOB3 01b: KEYY3 10b: GPIOB3 11b: CM2VREF

GPIOB21 REG[0C06h] 5 4 00b: GPIOB2 01b: KEYY2 10b: GPIOB2 11b: CM2HREF

GPIOB11 REG[0C06h] 3 2 00b: GPIOB1 01b: KEYY1 10b: GPIOB1 11b: CM2CLKOUT

GPIOB01 REG[0C06h] 1 0 00b: GPIOB0 01b: KEYY0 10b: GPIOB0 11b: CM2CLKIN

GPIOC[7:0] REG[0C0Ah] 15 0 00: GPIOC[7:0] 01b: YUVDATA[7:0] 10: GPIOC[7:0 11b: CM1DAT[7:0]

GPIOD3 REG[0C0Eh] 7 6 00: GPIOD3 01b: AUDIN 10: GPIOD3 11b: CM1CLKIN

GPIOD2 REG[0C0Eh] 5 4 00: GPIOD2 01b: YUVCLKO 10: GPIOD2 11b: CM1CLKOUT

GPIOD1 REG[0C0Eh] 3 2 00: GPIOD1 01b: YUVHSYNC 10: GPIOD1 11b: CM1HREF

GPIOD0 REG[0C0Eh] 1 0 00: GPIOD0 01b: YUVVSYNC 10: GPIOD0 11b: CM1VREF

GPIOG[4:0]2 REG[0C1Ah] 9 0 00: GPIOG[4:0] 01b: HR-TFT 10: GPIOG[4:0]
11b: 

GPIOH[5:0]3 REG[0C1Eh] 11 10 00: GPIOH[5:0] 01b: 24 TFT 10: GPIOH[5:0] 11b: 

PWM YUV

Camera1

I2C Camera2
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5. 
5.7 YUV

S1D13513 YUV YUV 4:2:2 TV
YUV

GPIO
44 5.6 GPIO

5.8

S1D13513 YUV
JPEG JPEG
GPIO

44 5.6 GPIO

Camera2 QFP

5-18 YUV

S1D13513 YUV

GPIOC[7:0] YUVDATA[7:0] YUV

GPIOD2 YUVCLKO

GPIOD1 YUVHSYNC

GPIOD0 YUVVSYNC

5-19 (8 )

S1D13513

GPIOA[7:0] CM2DAT[7:0] Camera2

GPIOB7 CMSTROUT

GPIOB3 CM2VREF Camera2

GPIOB2 CM2HREF Camera2

GPIOB1 CM2CLKOUT Camera2

GPIOB0 CM2CLKIN Camera2

GPIOC[7:0] CM1DAT[7:0] Camera1

GPIOD3 CM1CLKIN Camera1

GPIOD2 CM1CLKOUT Camera1

GPIOD1 CM1HREF Camera1

GPIOD0 CM1VREF Camera1
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5. 
Camera2 QFP

5.9 I2C

I2C GPIO
44 5.6 GPIO

5.10 PWM

PWM GPIO
44 5.6 GPIO

5-20 (16 )

S1D13513

GPIOA[7:0] CM2DAT[7:0] 8

GPIOB7 CMSTROUT

GPIOC[7:0] CM1DAT[7:0] 8

GPIOD3 CM1CLKIN

GPIOD2 CM1CLKOUT

GPIOD1 CM1HREF

GPIOD0 CM1VREF

5-21 I2C

S1D13513 I2C

GPIOB6 SDA I2C

GPIOB5 SCL I2C

5-22 PWM

S1D13513 PWM

GPIOA7 PWMR PWM

GPIOA6 PWMG PWM

GPIOA5 PWMB PWM

GPIOB7 PWMW PWM

GPIOD3 AUDIN PWM
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5. 
5.11

5×5
GPIO

44
5.6 GPIO

QFP

5-23

S1D13513 PWM

GPIOA4 KEYX4 X 4

GPIOA3 KEYX3 X 3

GPIOA2 KEYX2 X 2

GPIOA1 KEYX1 X 1

GPIOA0 KEYX0 X 0

GPIOB4 KEYY4 Y 4

GPIOB3 KEYY3 Y 3

GPIOB2 KEYY2 Y 2

GPIOB1 KEYY1 Y 1

GPIOB0 KEYY0 Y 0
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6. DC
6.  DC

1. S1D13513 H VDD
VDD

2. VDD OSC VDD PLL VDD H VDD

6-1

VDD VSS 0.3 2.5 V

H VDD VSS 0.3 4.0 V

OSC VDD VSS 0.3 2.1 V

PLL VDD VSS 0.3 2.1 V

VIN VSS 0.3 H VDD 0.5 V

VOUT VSS 0.3 H VDD 0.5 V

TSTG 65 150 ° C

6-2
MIN TYP MAX

VDD VSS 0 V 1.65 1.8 1.95 V

H VDD1 VSS 0 V 3.0 3.3 3.6 V

H VDD2 VSS 0 V 3.0 3.3 3.6 V

H VDD3 VSS 0 V 3.0 3.3 3.6 V

H VDD4 VSS 0 V 3.0 3.3 3.6 V

H VDD5 VSS 0 V 3.0 3.3 3.6 V

OSC VDD1 VSS 0 V 1.65 1.8 1.95 V

OSC VDD2 VSS 0 V 1.65 1.8 1.95 V

PLL VDD1 VSS 0 V 1.65 1.8 1.95 V

PLL VDD2 VSS 0 V 1.65 1.8 1.95 V

VIN
OSCI1, OSCI2 VSS — VDD V

IO VSS — VDD V

TOPR 40 25 85 ° C
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6. DC
6-3 VDD 3.3V
MIN TYP MAX

IDDS 150 µA

IIZ VI 0V VDD 5 — 5 µA

IOZ VO 0V VDD 5 — 5 µA

IOH2 VOH H VDD 0.4V 4 — — mA

IOH3 H VDD min 8 — — mA

IOL2 VOL 0.4V 4 — — mA

IOL3 H VDD min 8 — — mA

VIH LVCMOS H VDD max 2.2 — H VDD  0.3 V

VIL LVCMOS H VDD min 0.3 — 0.8 V

VT LVCMOS 1.4 — 2.7 V

VT- LVCMOS 0.6 — 1.8 V

VH LVCMOS 0.3 — — V

RPU
VI 0V 1 25 50 120 kΩ

VI 0V 2 50 100 240 kΩ

RPD
VI H VDD 1 25 50 120 kΩ

VI H VDD 2 50 100 240 kΩ
CI F 1MHz H VDD 0V — — 8 pF

CO F 1MHz H VDD 0V — — 8 pF

CIO F 1MHz H VDD 0V — — 8 pF
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7. AC
7.  AC
IO VDD 3.3V±10% 
TA 25 85

Trise Tfall 5ns 10% 90%
CL 50pF CPU

CL 30pF LCD
CL 15pF

7.1

7.1.1  

7-1 OSC1/OSC2/CLKI3/BUSCLK

tPWLtPWH

t ftr

T OSC

VIH

VIL
10%

90%
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7. AC
S1D13513 BUSCLK (CNF6=0)
S1D13513 BUSCLK

300 ps

7-1 OSC1/OSC2/CLKI3/BUSCLK
MIN TYP MAX

fOSC1 OSC1 5 — 65 MHz

T
OSC1 OSC1 — 1/f

OSC1
— ns

fOSC2 OSC2 5 — 27 MHz

T
OSC2 OSC2 — 1/f

OSC2
— ns

fCLKI3 CLKI3 5 — 100 MHz

T
CLKI3 CLKI3 — 1/f

CLKI3
— ns

fBUSCLK BUSCLK 5 — 50 MHz

T
BUSCLK BUSCLK — 1/f

BUSCLK
— ns

t
PWH High 0.4 — 0.6 T

OSC

t
PWL Low 0.4 — 0.6 T

OSC

t
f 10% 90% — — 0.2 T

OSC

t
r 10% 90% — — 0.2 T

OSC

7-2 OSC1/OSC2
MIN TYP MAX

fOSC1 OSC1 5 — 20 MHz

T
OSC1 OSC1 — 1/f

OSC1
— ns

fOSC2 OSC2 5 — 27 MHz

T
OSC2 OSC2 — 1/f

OSC2
— ns

t
PWH High 0.4 — 0.6 T

OSC

t
PWL Low 0.4 — 0.6 T

OSC

t
f 10% 90% — — 0.2 T

OSC

t
r 10% 90% — — 0.2 T

OSC
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7. AC
7.1.2  

S1D13513
119 9.

1. S1D13513 50MHz 50MHz
58

7.4
2. S1D13513 BUSCLK (CNF6=0) S1D13513

BUSCLK

7-3 Internal Clock Requirements

MIN MAX

fBCLK 20 50 ( 1 2) MHz

fSDRAMCLK SDRAM — 100 MHz

fSYSCLK 20 50 MHz
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7. AC
7.1.3  PLL

PLL
PLL

PLL

7-2 PLL

7-4 PLL
MIN MAX

f
PLL PLL 20 130 MHz

tPStal PLL — 200 µs

PLL PLL
200µs

5 100MHz
PLL xxMHz xx 20 130MHz

ns

200µs

ms

PLL
200µs
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7. AC
7.2

7.2.1  

7-3

COREVDD

HVDD2

S1D13513

HVDD3

HVDD4

HVDD5

OSCVDD1

VSS

OSCVSS1

HVDD1

OSCVDD2 OSCVSS2

PLLVDD1 PLLVSS1

PLLVDD2 PLLVSS2
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7. AC
7.2.2  

7-4

1. Tck
2. RESET# 50ns RESET#

57 7.3 RESET#

7-5
MIN MAX

t1 COREVDD OSCVDD1 OSCVDD2 PLLVDD1 PLLVDD2

HVDD1 HVDD5
0 500 ms

t2 HVDD1 HVDD5 RESET# 50 — ns

COREVDD

HVDD1

RESET#

t1

t2

PLLVDD1

approx. 0.8V

PLLVDD2
OSCVDD1
OSCVDD2

HVDD2
HVDD3
HVDD4
HVDD5
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7. AC
7.2.3  

7-5

7-6
MIN MAX

t1 HVDD1 HVDD5 COREVDD OSCVDD1 OSCVDD2
PLLVDD1 PLLVDD2

0 500 ms

t1
HVDD1

PLLVDD1
PLLVDD2

OSCVDD1
OSCVDD2

HVDD2
HVDD3
HVDD4
HVDD5

COREVDD

0.8V
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7. AC
7.3 RESET#

7-6 S1D13513 RESET#

7-7 S1D13513 RESET#

MIN MAX

t1 — 2 ns

t2 50 — ns

t1 t2

RESET#
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7. AC
7.4

7.4.1  80 1

7-7 80 1

1. Ts

7-8 80 1
MIN MAX

t1 CS#   WE# 5 — ns
t2 A[20:1] M/R# UBE# LBE#   WE#  5 — ns
t3 WE#   WAIT# Low — 19 ns
t4 D[15:0]   WE#  15 — ns
t6 WE#   CS# 4 — ns
t7 WE#   A[20:1] M/R# UBE# LBE#  4 — ns
t9 WE# D[15:0] 5 — ns
t13 WE# 4.5 — Ts 1
t14 WE# 3 — Ts
t15 WE# 1.5 — Ts

CS# 

WE# 

D[15:0] 

WAIT# 

A[20:1] 
M/R# 

UBE# LBE# 

t1 

t2 

t3

t6

t7

t15
t13

t14

t4 t9
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7. AC
7-8 80 1

1. Ts

7-9 80 1
MIN MAX

t1 CS#   RD# 5 — ns
t2 A[20:1] M/R# UBE# LBE#   RD# 5 — ns
t3 RD#   WAIT# Low — 19 ns
t5 RD#   D[15:0] 4 — ns
t6 RD#   CS# 4 — ns
t7 RD#   A[20:1] M/R# UBE# LBE#  4 — ns
t10 RD# D[15:0]  1 10 ns
t11 WAIT#   WAIT# — 10 ns
t12 RD#   WAIT# — 20 ns
t13 RD# 4.5 — Ts 1
t14 RD# 3 — Ts
t15 RD# 1.5 — Ts

CS# 

RD# 

D[15:0] 

WAIT# 

A[20:1] 
M/R# 

UBE# LBE# 

t1 

t2 

t3

t5

t12

t11 t10

t14
t13

t15

t7

t6
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7. AC
7.4.2  80 2

7-9 80 2

1. Ts

80 2 CNF5
1

7-10 80 2
MIN MAX

t1 CS#   WEU# WEL# 9 — ns
t2 A[20:1] M/R#   WEU# WEL#  9 — ns
t3 WEU# WEL#   WAIT# Low — 19 ns
t4 D[15:0]   WEU# WEL#  15 — ns
t6 WEU# WEL#   CS# 4 — ns
t7 WEU# WEL#   A[20:1] M/R# 4 — ns
t9 WEU# WEL# D[15:0]  5 — ns
t13 WEU# WEL# 4.5 — Ts 1
t14 WEU# WEL# 3 — Ts
t15 WEU# WEL# 1.5 — Ts

CS# 

WEU# 

D[15:0] 

WAIT# 

A[20:1] 
M/R# 

t1 

t2 

t3

t6

t7

t15
t13

t14

t4 t9

WEL# 
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7. AC
7-10 80 2

1. Ts

80 2 CNF5
1

7-11 80 2
MIN MAX

t1 CS#   RD# 9 — ns
t2 A[20:1] M/R#   RD#  9 — ns
t3 RD#   WAIT# Low — 19 ns
t5 RD#   D[15:0] 4 — ns
t6 RD#   CS# 4 — ns
t7 RD#   A[20:1] M/R# 4 — ns
t10 RD# D[15:0] 1 10 ns
t11 WAIT#   WAIT# — 10 ns
t12 RD#   WAIT# — 20 ns
t13 RD# 4.5 — Ts 1
t14 RD# 3 — Ts
t15 RD# 1.5 — Ts

CS# 

RD# 

D[15:0] 

WAIT# 

A[20:1] 
M/R# 

t1 

t2 

t3

t5

t12

t11 t10

t14
t13

t15

t7

t6
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7. AC
7.4.3  68

7-11 68

1. Ts

7-12 68
MIN MAX

t1 CS#   UDS# LDS# 9 — ns
t2 A[20:1] M/R# R/W#   UDS# LDS#  9 — ns
t3 UDS# LDS#   WAIT# Low — 19 ns
t4 D[15:0]   UDS# LDS#  15 — ns
t6 UDS# LDS#   CS# 4 — ns
t7 UDS# LDS#   A[20:1] M/R# R/W#  4 — ns
t9 UDS# LDS# D[15:0]  5 — ns
t13 UDS# LDS# 4.5 — Ts 1
t14 UDS# LDS# 3 — Ts
t15 UDS# LDS# 1.5 — Ts

CS# 

UDS#

D[15:0] 

WAIT# 

A[20:1] 
M/R# 
R/W# 

t1 

t2 

t3

t6

t7

t15
t13

t14

t4 t9

LDS#
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7. AC
7-12 68

1. Ts

7-13 68
MIN MAX

t1 CS#   UDS# LDS# 9 — ns
t2 A[20:1] M/R# R/W   UDS# LDS#  9 — ns
t3 UDS# LDS#   WAIT# Low — 19 ns
t5 UDS# LDS#   D[15:0] 4 — ns
t6 UDS# LDS#   CS# 4 — ns
t7 UDS# LDS#   A[20:1] M/R# R/W  4 — ns
t10 UDS# LDS# D[15:0]  1 10 ns
t11 WAIT# WAIT#   — 10 ns

t12 WAIT# UDS# LDS#   — 20 ns

t13 UDS# LDS# 4.5 — Ts 1
t14 UDS# LDS# 3 — Ts
t15 UDS# LDS# 1.5 — Ts

CS#

UDS#

D[15:0]

WAIT#

A[20:1]
M/R#
R/W#

t1 

t2 

t3

t5

t12

t11 t10

t14
t13

t15

t7

t6

LDS#
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7. AC
7.4.4  C33

7-13

7-14
MIN MAX

fBCLK — 50 MHz
t1 1/fBCLK — ns
t2 High 6 — ns
t3 Low 6 — ns

t4 A[20:1] M/R#   CS# 0 WE0# WE1# 0
BCLK

4 — ns

t5 WE0# WE1# A[20:1] M/R#  0 — ns
t6 WE0# WE1# CS# 0 — ns
t7 WE0# WE1#   WAIT# Low 3 13 ns
t8 WE0# WE1#   WAIT# 3 11 ns
t9 D[15:0]   CS# 0 WE0# WE1# 0 3 BCLK 0 — ns
t10 D[15:0] 0 — ns

CS# 

WE0#/WE1# 

D[15:0] 

WAIT# 

BCLK 

AB[20:1] 
M/R# 

t1 t2 t3 

t4

t7

t9 t10

t8

t6

t5

1 2 3
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7. AC
7-14

7-15
MIN MAX

fBCLK — 50 MHz
t1 1/fBCLK — ns
t2 High 6 — ns
t3 Low 6 — ns

t4 A[20:1] M/R#   CS# 0 RD0# RD1# 0
BCLK

4 — ns

t5 RD0# RD1# A[20:1] M/R# 0 — ns
t6 RD0# RD1# CS# 0 — ns
t7 RD0# RD1#   WAIT# Low 3 13 ns
t8 RD0# RD1#   WAIT# 3 11 ns
t11 RD0# RD1#  D[15:0] 3 — ns
t12 D[15:0]   WAIT#  0 — ns
t13 RD0# RD1#   D[15:0] 3 11 ns

CS# 

RD0#/RD1# 

D[15:0] 

WAIT# 

BCLK 

AB[20:1] 
M/R# 

t4

t7

t11 t12 t13

t8

t5

t6

t1 t2 t3 1 2 3
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7. AC
7.4.5  Renesas SH4

7-15 Renesas SH4

7-16 Renesas SH4
MIN MAX

fCKIO — 50 MHz
t1 1/fCKIO — ns
t2 High 7 — ns
t3 Low 7 — ns
t4 A[20:1] M/R# RD/WR#   CKIO 4 — ns
t5 CS# A[20:1] M/R# RD/WR# 0 — ns
t6 BS# 4 — ns
t7 BS# 3 — ns
t8 CS# 4 — ns
t10 CKIO  RDY# 3 12 ns
t11 CS#  RDY# 3 11 ns
t12 CKIO  RDY# 4 13 ns
t13 D[15:0]   BS# 2 CKIO 0 — ns
t14 D[15:0] 5 — ns
t17 CS# High   CKIO 4 — ns

CS#

WE0#

D[15:0]

RDY#

CKIO

AB[20:1]
M/R#

RD/WR#

t4 

BS#

t6

t12

t7

t8

t11

t13 t14

t12

t10

t17

t5

t1 t2 t3 

WE1#

1 2
66 Seiko Epson Corporation S1D13513

Ver. 1.91



7. AC
7-16 Renesas SH4

7-17 Renesas SH4
MIN MAX

fCKIO — 50 MHz
t1 1/fCKIO — ns
t2 High 7 — ns
t3 Low 7 — ns
t4 A[20:1] M/R# RD/WR#   CKIO 4 — ns
t5 CS# A[20:1] M/R# RD/WR# 0 — ns
t6 BS# 4 — ns
t7 BS# 3 — ns
t8 CS# 4 — ns
t9 RD#   D[15:0] 3 — ns
t10 CKIO  RDY# 3 12 ns
t11 CS#   WAIT# 3 11 ns
t12 CKIO  RDY# 4 13 ns
t15 D[15:0]   RDY# 0 — ns
t16 RD#   D[15:0] 3 12 ns
t17 CS# High   CKIO 4 — ns

CS#

RD#

D[15:0]

RDY#

CKIO

AB[20:1]
M/R#

RD/WR#

t4

BS#

t6 t7

t15

t11

t9

t12t8

t16

t5

t17

t10

t12

t1 t2 t3 1 2
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7. AC
7.4.6  Renesas SH3

7-17 Renesas SH3

7-18 Renesas SH3
MIN MAX

fCKIO — 50 MHz
t1 1/fCKIO — ns
t2 High 7 — ns
t3 Low 7 — ns
t4 A[20:1] M/R# RD/WR#   CKIO 4 — ns
t5 CS# A[20:1] M/R# RD/WR# 0 — ns
t6 BS# 4 — ns
t7 BS# 3 — ns
t8 CS# 4 — ns
t10 CS#  WAIT# 3 12 ns
t11 CS#  WAIT# 3 16 ns
t12 CKIO  WAIT# 4 15 ns
t13 D[15:0]   BS# 2 CKIO 0 — ns
t14 D[15:0] 5 — ns
t17 CS# High   CKIO 4 — ns

CS#

WE0#

D[15:0]

WAIT#

CKIO

AB[20:1]
M/R#

RD/WR#

t4 

BS#

t6

t12

t7

t8

t11

t13 t14

t12

t10

t17

t5

t1 t2 t3 

WE1#

1 2
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7. AC
7-18 Renesas SH3

7-19 Renesas SH3
MIN MAX

fCKIO — 50 MHz
t1 1/fCKIO — ns
t2 High 7 — ns
t3 Low 7 — ns
t4 A[20:1] M/R# RD/WR#   CKIO 4 — ns
t5 CS# A[20:1] M/R# RD/WR# 0 — ns
t6 BS# 4 — ns
t7 BS# 3 — ns
t8 CS# 4 — ns
t9 RD#  D[15:0] 3 — ns
t10 CS#  WAIT# 3 12 ns
t11 CS#  WAIT# 3 16 ns
t12 CKIO  WAIT# 4 15 ns
t15 D[15:0]   WAIT# 0 — ns
t16 RD#  D[15:0] 3 12 ns
t17 CS# High   CKIO 4 — ns

CS#

RD#

D[15:0]

WAIT#

CKIO

AB[20:1]
M/R#

RD/WR#

t4

BS#

t6 t7

t15

t11

t9

t12t8

t16

t5

t17

t10

t12

t1 t2 t3 1 2
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7. AC
SH3 Active Low WAIT# (CNF[4:0]=11001 11101)
WAIT# 0 WAIT#

ON 00h 01h
”REG[0000h] bits 15-8 Product ID

Register 0”

7.4.7  MIPS/ISA NEC VR41xx

7-19 MIPS/ISA

7-20 MIPS/ISA
MIN MAX

fCLK — 50 MHz
t1 1/fCLK — ns
t2 High 7 — ns
t3 Low 7 — ns

t4 LatchA20 SA[19:0] M/R# SBHE#   CS# 0 MEMW#
0 1 CLK

8 — ns

t5 MEMW# LatchA20 SA[19:0] M/R# SBHE# 0 — ns

t6 MEMW# CS# 0 — ns
t7 MEMW#   IOCHRDY Low 3 15 ns
t8 MEMW#   IOCHRDY 2 11 ns
t9 SD[15:0]   CS# 0 MEMW# 0 3 CLK 0 — ns
t10 SD[15:0] 5 — ns

CS#

MEMW#

SD[15:0]

IOCHRDY

CLK

LatchA20
SA[19:0]

M/R#
SBHE#

t4 

t7

t9 t10

t8

t6

t5

t1 t2 t3 
1 2 3
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7. AC
7-20 MIPS/ISA

7-21 MIPS/ISA
MIN MAX

fCLK — 50 MHz
t1 1/fCLK — ns
t2 High 7 — ns
t3 Low 7 — ns

t4 LatchA20 SA[19:0] M/R# SBHE#   CS# 0 MEMR#
0 CLK

8 — ns

t5 MEMR# LatchA20 SA[19:0] M/R# SBHE#
 

0 — ns

t6 MEMR# CS# 0 — ns
t7 MEMR#   IOCHRDY Low 3 15 ns
t8 MEMR#   IOCHRDY 2 11 ns
t11 MEMR#  SD[15:0] 4 — ns
t12 SD[15:0]   IOCHRDY 0 — ns
t13 MEMR#   SD[15:0] 4 15 ns

CS#

MEMR#

SD[15:0]

IOCHRDY

CLK

LatchA20
SA[19:0]

M/R#
SBHE#

t4 

t7

t11 t12 t13

t8

t6

t5

t1 t2 t3 1 2 3
S1D13513 Seiko Epson Corporation 71
Ver. 1.91



7. AC
7.4.8  Freescale MC68000

7-21 Freescale MC68000

7-22 Freescale MC68000
MIN MAX

fCLK — 50 MHz
t1 1/fCLK — ns
t2 High 6 — ns
t3 Low 6 — ns

t4 A[20:1] M/R#   CS# 0 AS# 0 UDS# 0
LDS# 0 CLK

7 — ns

t5 AS# A[20:1] M/R#  0 — ns
t6 AS# CS# 0 — ns
t7 R/W#   UDS# 0 LDS# 0 10 — ns
t8 AS# R/W# 0 — ns
t9 AS# 0 CS# 0  DTACK# High 1 — ns
t10 AS# High  DTACK# 3 13 ns

t12 CS# 0 AS# 0 UDS# 0 LDS# 0 3 CLK
D[15:0]

0 — ns

t13 DTACK# D[15:0]  0 — ns
t17 AS# High   CLK 6 — ns

CS#

R/W#

D[15:0]

DTACK#

CLK

A[20:1]
M/R#

t4

AS#

UDS#
LDS#

t7

t9

t12 t13

t10

t8

t5

t6

t17

t1 t2 t3 1 2 3
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7. AC
7-22 Freescale MC68000

7-23 Freescale MC68000
MIN MAX

fCLK — 50 MHz
t1 1/fCLK — ns
t2 High 6 — ns
t3 Low 6 — ns

t4 A[20:1] M/R#   CS# 0 AS# 0 UDS# 0
LDS# 0 CLK

7 — ns

t5 AS# A[20:1] M/R#  0 — ns
t6 AS# CS# 0 — ns
t7 R/W#   UDS# 0 LDS# 0 10 — ns
t8 AS# R/W# 0 — ns
t9 AS# 0 CS# 0  DTACK# High 1 — ns
t10 AS# High  DTACK# 3 13 ns
t14 UDS# 0 LDS# 0   D[15:0] 3 — ns
t15 D[15:0]   DTACK# 0 — ns
t16 UDS# LDS# High  D[15:0] 4 15 ns
t17 AS# High   CLK 6 — ns

CS#

R/W#

D[15:0]

DTACK#

CLK

A[20:1]
M/R#

t4

AS#

UDS#
LDS#

t7

t9

t14 t15 t16

t5

t6

t17

t8

t10

t1 t2 t3 
1 2 3
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7. AC
7.4.9  Freescale MC68030

7-23 Freescale MC68030

7-24 Freescale MC68030
MIN MAX

fCLK — 50 MHz
t1 1/fCLK — ns
t2 High 6 — ns
t3 Low 6 — ns

t4 A[20:1] SIZ[1:0] M/R#   CS# 0 AS# 0 DS# 0
CLK

7 — ns

t5 AS# A[20:1] SIZ[1:0] M/R#  0 — ns
t6 AS# CS# 0 — ns
t7 R/W#   DS# 10 — ns
t8 AS# R/W# 0 — ns
t9 AS# 0 CS# 0  DSACK1# High 1 — ns
t10 AS# High  DSACK1# 3 13 ns
t12 D[31:16]   CS# 0 AS# 0 DS# 0 3 CLK 0 — ns
t13 DSACK1# D[31:16]  0 — ns
t17 AS# High   CLK 6 — ns

CS#

R/W#

D[31:16]

DSACK1#

CLK

A[20:0]
SIZ[1:0]

M/R#

t4

AS#

DS#

t5

t6

t17

t8

t10

t13t12

t9

t7

t1 t2 t3 
1 2 3
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7. AC
7-24 Freescale MC68030

7-25 Freescale MC68030
MIN MAX

fCLK — 50 MHz
t1 1/fCLK — ns
t2 High 6 — ns
t3 Low 6 — ns

t4 A[20:1] SIZ[1:0] M/R#   CS# 0 AS# 0 DS# 0
CLK

7 — ns

t5 AS# A[20:1] SIZ[1:0] M/R#  0 — ns
t6 AS# CS# 0 — ns
t7 R/W#   DS# 10 — ns
t8 AS# R/W# 0 — ns
t9 AS# 0 CS# 0  DSACK1# High 1 — ns
t10 AS# High  DSACK1# 3 13 ns
t14 DS# 0   D[31:16] 3 — ns
t15 D[31:16]   DSACK1# 0 — ns
t16 DS# High  D[31:16] 4 15 ns
t17 AS# High   CLK 6 — ns

CS#

R/W#

D[31:16]

DSACK1#

CLK

A[20:0]
SIZ[1:0]

M/R#

t4

AS#

DS#

t9

t14 t15 t16

t10

t8
t7

t17

t6

t5

t1 t2 t3 1 2 3
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7. AC
7.4.10  Freescale MPC555

7-25 Freescale MPC555

CS#

BI#

D[0:15]

CLKOUT

A[11:31]
RD/WR#

TSIZ[0:1]
M/R#

TS#

TA#

 

 

BURST#

t4

t6

t8 t9

t10

t14

t17 t18

t15

t13

t12
t11

t7

t5

t1 t2 t3 

t19 t20

1 2
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7. AC
7-26 Freescale MPC555
MIN MAX

fCLKOUT — 40 MHz
t1 1/fCLKOUT — ns
t2 High 6 — ns
t3 Low 6 — ns
t4 AB[11:31] RD/WR# TSIZ[0:1] M/R#  3 — ns
t5 AB[11:31] RD/WR# TSIZ[0:1] M/R#  0 — ns
t6 CS# 0 — ns
t7 CS# 3 — ns
t8 TS# 1 — ns
t9 TS# 2 — ns
t10 CLKOUT  TA# 4 — ns
t11 CLKOUT  TA# Low 4 13 ns
t12 CLKOUT  TA# High 5 14 ns
t13 CLKOUT  TA# 3 12 ns
t14 BURST# High  BI# Low 5 15 ns
t15 BURST# Low  BI# High 3 12 ns
t17 DB[15:0]   TS# 0 2 CLKOUT 0 — ns
t18 CLKOUT  DB[15:0] 2 — ns
t19 BURST# 5 — ns
t20 BURST# 3 — ns
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7. AC
7-26 Freescale MPC555

CS# 

D[0:15] 

CLKOUT 

A[11:31] 
RD/WR# 

TSIZ[0:1] 
M/R# 

TS# 

TA#

BI# 

BURST# 

t4

t6

t8 t9

t10

t14

t19 t20 t21

t15

t13
t11 t12

t7

t5

t1 t2 t3 

t22 t23

1 2
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7. AC
7-27 Freescale MPC555
MIN MAX

fCLKOUT — 40 MHz
t1 1/fCLKOUT — ns
t2 High 6 — ns
t3 Low 6 — ns
t4 AB[11:31] RD/WR# TSIZ[0:1] M/R#  3 — ns
t5 AB[11:31] RD/WR# TSIZ[0:1] M/R#  0 — ns
t6 CS# 0 — ns
t7 CS# 3 — ns
t8 TS# 1 — ns
t9 TS# 2 — ns
t10 CLKOUT  TA# 4 — ns
t11 CLKOUT  TA# Low 4 13 ns
t12 CLKOUT  TA# High 5 14 ns
t13 CLKOUT  TA# 3 12 ns
t14 BURST# High  BI# Low 5 15 ns
t15 BURST# Low  BI# High 3 12 ns
t19 CLKOUT  DB -20 — ns
t20 DB[15:0]   TA# 0 — ns
t21 CLKOUT  DB[15:0] 3 12 ns
t22 BURST# 5 — ns
t23 BURST# 3 — ns
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7. AC
7.4.11  PR31500 PR31700 TX3912

7-27 PR31500 PR31700 TX3912

TX3912 Low /
*

PR31500 /CARDREG TX3912 CARDREG*

7-28 PR31500 PR31700 TX3912
MIN MAX

fDCLKOUT — 50 MHz
t1 1/fDCLKOUT — ns
t2 High 6 — ns
t3 Low 6 — ns
t4 ADDR[12:0]   1 CLK 10 — ns
t5 ADDR[12:0] 5 — ns
t6 ADDR[12:0]   ALE 10 — ns
t7 ALE ADDR[12:0] 5 — ns
t8 /CARDREG 0 — ns
t9   /CARDxWAIT 0 15 ns
t10   /CARDxWAIT 3 15 ns
t11 D[31:16]   CLK 10 — ns
t12 /CARDxWAIT D[31:16] 0 — ns

/CARDREG

/CARDxWAIT

D[31:16]

DCLKOUT

ADDR[12:0]

/CARDxCSH
/CARDxCSL

/CARDWR
/WE

ALE

t4

t6 t7

t9

t11 t12

t10

t8

t5

t1 t2 t3 1
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7. AC
7-28 PR31500 PR31700 TX3912

TX3912 Low /
*

PR31500 /CARDREG TX3912 CARDREG*

7-29 PR31500 PR31700 TX3912
MIN MAX

fDCLKOUT — 50 MHz
t1 1/fDCLKOUT — ns
t2 High 6 — ns
t3 Low 6 — ns
t4 ADDR[12:0]   1 CLK 10 — ns
t5 ADDR[12:0] 5 — ns
t6 ADDR[12:0]   ALE 10 — ns
t7 ALE ADDR[12:0] 5 — ns
t8 /CARDREG 0 — ns
t9   /CARDxWAIT 0 15 ns
t10   /CARDxWAIT 3 15 ns
t13   D[31:16] 1 — ns
t14 D[31:16]   /CARDxWAIT 0 — ns
t15   D[31:16] 4 15 ns

/CARDREG 

/CARDxWAIT 

D[31:16] 

DCLKOUT 

ADDR[12:0] 

t6

/CARDxCSH 
/CARDxCSL 

/CARDRD 
/RD 

ALE 

t4

t7

t9

t13 t14 t15

t10

t8

t5

t1 t2 t3 1
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7. AC
7.4.12  

7-29 SCK

7-30 SCK
MIN MAX

t1 SCS# Low SA0   SCK 2 — ns
t2 SCK 63 — ns
t3 SCK   SCS# High 5 — ns
t4 SCS# High 1 — SCK
t5 SI   SCK 5 — ns
t6 SCK SI 5 — ns
t7 SCK SO — 14 ns
t8 SCS#   SO — 13 ns
t9 SCS#   SO Hi-Z — 11 ns

SA0 

SCK 

SCS# 

SCK 

SI MSB LSB 

SO 
Hi-Z Hi-Z 

SI 

SO 

Hi-Z Hi-Z 

t1 t2 t4t3

t5

t6

t7

t8
t9

SCS# 

MSB LSB 

SO 

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

14 13 12 11 10 9 8 7 6 5 4 3 2 1
82 Seiko Epson Corporation S1D13513

Ver. 1.91



7. AC
7-30 SCK

7-31 SCK
MIN MAX

t1 SCS# Low SA0   SCK 2 — ns
t2 SCK 63 — ns
t3 SCK   SCS# High 5 — ns
t4 SCS# High 1 — SCK
t5 SI   SCK 5 — ns
t6 SCK SI 5 — ns
t7 SCK SO — 14 ns
t8 SCS#   SO — 13 ns
t9 SCS#   SO Hi-Z — 11 ns

SA0 

SCK 

SCS# 

SCK 

SI 

SO 
Hi-Z Hi-Z 

SI 

SO 

Hi-Z Hi-Z 

t1 t2 t4t3

CS# 

MSB 

MSB 

t5 t7

t6

t8 t9

SO 

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

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

LSB 

LSB 
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7. AC
7.4.13  

7-31

7.5

REG[0470h] 0 1b S1D13513

7-32
MIN MAX

t1 SCK SA0 3 SCK-t2 ns
t2 SA0   SCK 1 — ns

t3 SCK 5 — ns

SCS#

SA0

SCK

SI

SO

t1

Data In 1 Data In 2

Data Out 1 Data Out 2

t2

Data In 3

t3
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7. AC
7.6

7.6.1  TFT

7-32 TFT

1.
HDPS HDP < HT
VDPS VDP < VT 

7-33 TFT
Description Derived From

HT FPLINE REG[0802h] 11 0 1

Ts
HDP (REG[0804h] 10 0 1)×2
HDPS REG[0806h] 11 0 1
HPW FPLINE REG[0808h] 8 0 1
HPS FPLINE REG[080Ah] 11 0
VT FPFRAME REG[080Ch] 11 0 1
VDP REG[080Eh] 11 0 1
VDPS REG[0810h] 11 0
VPW FPFRAME REG[0812h] 4 0 1
VPS FPFRAME REG[0814h] 11 0

HT

V
D

P

V
T

V
D

P
S

V
P

W

HDP

HPW

HDPS

HPS

V
P

S
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7. AC
RGB

7-33 RGB

1. Ts
2. t6typ t2 t4 t5
3. TFT  

FPSHIFT 1b REG[0800h] 7 1b
FPSHIFT
FPLINE Low REG[0808h] 15 0b
FPFRAME Low REG[0812h] 15 0b

7-34 RGB
MIN TYP MAX

t1 FPFRAME   FPLINE — HPS — Ts 1

t2 — HT — Ts

t3 FPLINE — HPW — Ts

t4 FPLINE   DRDY — HDPS — Ts

t5 — HDP — Ts

t6 DRDY   FPLINE — 2 — Ts

t7 FPLINE   FPSHIFT 0.5Ts-1 0.5Ts — ns
t8 DRDY   FPSHIFT 0.5Ts — — ns
t9 FPSHIFT — 1Ts — ns

t10 FPSHIFT High — 0.5Ts — ns
t11 FPSHIFT Low — 0.5Ts — ns
t12 FPSHIFT DRDY 0.5Ts-3 0.5Ts — ns
t13   FPSHIFT 0.5Ts-1 0.5Ts — ns
t14 FPSHIFT 0.5Ts-3 0.5Ts — ns

FPFRAME

FPLINE

DRDY

FPDAT[23:0]

t1

FPSHIFT

FPLINE

t2

t3

t4 t5 t6

1 2

t7

t8

t9

t10 t11 t12

t13 t14
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7. AC
RGB

7-34 RGB

1. t3 FPLINE FPDAT FPLINE

2. t3typ VDPS VPS

7-35 RGB
MIN TYP MAX

t1 — VT —

t2 FPFRAME — VPW —

t3 1 — 2 —

t4 — VDP —

FPFRAME

DRDY

FPDAT[23:0]

t1

FPLINE

t2

t3 t4

1
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7. AC
7.6.2  HR-TFT

7-35 HR-TFT

1 2 3

FPSHIFT

FPDAT[23:0]

FPLINE

GPIOG1

PS1

PS2

PS3

(REV)

t1

(DCLK)

GPIOG3

(LP)

(PS)

t2

t12 t12

t11

t8

t7

t6t5

t10 t9 t9 t9 t9 t9

t4

t3Ts

(SPL)

(CLS)

GPIOG0

GPIOG2
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7. AC
1. Ts
2. t1typ (REG[0802h] 11 0) 1
3. t2typ [((REG[0804h] 10 0) 1)×2] 1
4. t3typ [(REG[0804h] 10 0) 1]×2
5. t5typ (REG[0808h] 8 0) 1
6. t6typ REG[0806h] 11 0 REG[0808h] 8 0 2
7. t7typ (REG[0822h] 10 0) > 0
8. t8typ (REG[0824h] 7 0)
9. t9typ (REG[0828h] 8 0) > 0
10. t10typ (REG[0826h] 9 0) > 0
11. t11typ (REG[082Ah] 8 0) > 0
12. t12typ REG[082Ch] 6 0
13. HR-TFT

FPSHIFT 0b REG[0800h] 7 0b
FPSHIFT

7-36 HR-TFT
MIN TYP MAX

t1 — 2 — Ts 1

t2 FPSHIFT — 3 — Ts

t3 — 4 — Ts

t4 SPL — 1 — Ts
t5 FPLINE — 5 — Ts
t6 FPLINE   SPL — 6 — Ts

t7 CLS — 7 — Ts

t8 CLS   GPIO0 PS1 — 8 — Ts

t9 PS2 — 9 — Ts

t10 PS2   GPIO0 PS2 — 10 — Ts

t11 PS3 — 11 — Ts
t12 REV   FPLINE — 12 — Ts
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7. AC
7-36 HR-TFT

1. Ts
2. t1typ (REG[0812h] 4 0) 1
3. t2typ (REG[080Ch] 11 0) 1
4. t3typ (REG[080Ah] 11 0)
5. t4typ REG[0810h] 11 0 REG[0814h] 11 0
6. t5typ (REG[080Eh] 11 0) 1
7. t6typ (REG[082Eh] 4 0)

7-37 HR-TFT
MIN TYP MAX

t1 FPFRAME — 2 —

t2 — 3 —

t3
FPFRAME   FPLINE — 1 4 — Ts 1

t4 — 5 —

t5 — 6 —
t6 PS1/2 — 7 —

FPFRAME

FPLINE

 

(SPS)

(LP)

FPDAT[23:0]

t1
t2

t6

t5
t4

t3

1

PS3 PS1 PS2 PS3
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7. AC
7.6.3  ND-TFD 8

7-37 ND-TFD 8

1. Ts

7-38 ND-TFD 8
MIN TYP MAX

t1 1.5Ts 1 1.5 1.5Ts 1 Ts 1
t2 0.5Ts 1 0.5 0.5Ts 1 Ts
t3 0.5Ts 1 0.5 0.5Ts 1 Ts
t4 Low High — 0.5 — Ts
t5 High Low — 0.5 — Ts
t6 — 1 — Ts
t7 1.5Ts 1 1.5 1.5Ts 1 Ts
t8   — 1 — Ts

GPIOG2

(MSB first)

GPIOG0

t1

t2 t3

D7 D0

(LSB first)
D0 D7

(PHA 0 POL 1)

t8

t6

t4 t5

D6 D5 D4 D3 D2 D1

D1 D2 D3 D4 D5 D6

(PHA 0 POL 0)

(PHA 1 POL 1)

(PHA 1 POL 0)

t7

GPIOG3 (SO)

GPIOG3 (SO)

GPIOG1 (SCK)

(XCS)

(A0)

LCD

PHA REG[0816h] 1
POL REG[0816h] 0
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7. AC
7.6.4  ND-TFD 9

7-38 ND-TFD 9

1. Ts

7-39 ND-TFD 9
MIN TYP MAX

t1 1.5Ts 1 1.5 1.5Ts 1 Ts 1
t2 0.5Ts 1 0.5 0.5Ts 1 Ts
t3 0.5Ts 1 0.5 0.5Ts 1 Ts
t4 Low High — 0.5 — Ts
t5 High Low — 0.5 — Ts
t6 — 1 — Ts
t7 1.5Ts 1 1.5 1.5Ts 1 Ts
t8   — 1 — Ts

GPIOG3 (SO)
(MSB first)

GPIOG0

t1

t2 t3

P/C D1

t8

D7 D6 D5 D4 D3 D2 D0

t7

GPIOG1 (SCK)

(PHA 0 POL 1)

t6

t4 t5

(PHA 0 POL 0)

(PHA 1 POL 1)

(PHA 1 POL 0)

GPIOG3 (SO)
(LSB first) P/C D6D0 D1 D2 D3 D4 D5 D7

(XCS)

LCD

PHA REG[0816h] 1
POL REG[0816h] 0
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7. AC
7.6.5  a-Si TFT

7-39 a-Si TFT

1. Ts
2.

7-40 a-Si TFT
MIN TYP MAX

t1 0.5Ts 1 0.5 0.5Ts 1 Ts 1
t2 0.5Ts 1 0.5 0.5Ts 1 Ts
t3 Low — 0.5 — Ts
t4 High — 0.5 — Ts
t5 — 1 — Ts
t6 1.5Ts 1 1.5 1.5Ts 1 Ts
t7   — 2 — Ts
t8 SCLK   SSTB 0.5Ts 1 — 0.5Ts 1 Ts

GPIOG3
(SDATA)

GPIOG0

(SCLK)

t1

D0 D6

GPIOG1

t7

t2

(SSTB)

t5

t3 t4

D1 D2 D3 D4 D5 D7

t6t8
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7. AC
7.6.6  uWIRE

7-40 uWIRE

1. Ts
2.

7-41 uWIRE
MIN TYP MAX

t1 1.0Ts 1 1 1.0Ts 1 Ts 1
t2 — 1 — Ts
t3 Low 0.5Ts 1 0.5 0.5Ts 1 Ts
t4 High 0.5Ts 1 0.5 0.5Ts 1 Ts
t5 0.5Ts 1 0.5 0.5Ts 1 Ts
t6 0.5Ts 1 0.5 0.5Ts 1 Ts
t7 1.5Ts 1 1.5 1.5Ts 1 Ts
t8   — 2 — Ts

(SDO)
GPIOG3

(LCDCS)

GPIOG1

t1

A7

(SCLK)

t8

t2

GPIOG0

t5

t3 t4

A6 A0 D7 D6 D0

t6

t7

(PHA 1 POL 0)
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7. AC
7.6.7  24

7-41 24

1. Ts
2.

7-42 24
MIN TYP MAX

t1 1.5Ts 1 — 1.5Ts 1
ns

1
t2 0.5Ts 1 — 0.5Ts 1 ns
t3 0.5Ts 1 — 0.5Ts 1 ns
t4 1.5Ts 1 — 1.5Ts 1 ns
t5 — 1 — ns
t6 Low — 0.5 — ns
t7 High — 0.5 — ns
t8   — 2 — ns

GPIOG3

GPIOG1

t1

GPIOG0

t2 t3

t4

(SO)

(SCK)

(XCS)

D23 D0

t8

t5

t6 t7
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7. AC
7.6.8  YUV

7-42 YUV

(YUVVSYNC)

t1

(YUVHSYNC)

(YUVCLKO)

(YUVDATA[7:0])

t1 1

t2t3

t4

t6

(YUVHSYNC)

t2t3 1

t4

t7

t8

t9

t10

GPIOD1

GPIOD0

GPIOC[7:0]

GPIOD1

(YUVVSYNC)
GPIOD0

(YUVDATA[7:0])
GPIOC[7:0]

GPIOD2

(YUVHSYNC)
GPIOD1

(YUVDATA[7:0])
GPIOC[7:0]

(YUVVSYNC)
GPIOD0

t5

REG[0800h] 7 1b 
REG[0808h] 15 0b 
REG[0812h] 15 0b 
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7. AC
1. CLOCK YUVCLKO
2. t1typ REG[080Ch] 11 0 1
3. t2typ REG[080Eh] 11 0 1
4. t3typ REG[0810h] 11 0 1
5. t4typ REG[0814h] 11 0
6. t5typ REG[0802h] 11 0 1
7. t6typ (REG[0804h] 10 0 1)×8
8. t7typ REG[0806h] 11 0 1
9. t8typ REG[0808h] 8 0 1
10. t10typ (REG[0802h] 11 0 1) REG[080Ah] 11 0

ADV7170/ADV7177 YUV
27MHz

YUVCLKO YUVHSYNC
YUVVSYNC YUVDATA[7:0] Low

7-43 YUV
MIN TYP MAX

t1 — 2 —
t2 — 3 —
t3 — 4 —
t4 YUVVSYNC GPIOD0 — 5 —
t5 — 6 — CLOCK 1
t6 — 7 — CLOCK
t7 — 8 — CLOCK
t8 YUVHSYNC GPIOD1 — 9 — CLOCK
t9 YUVCLKO GPIOD2 — 1 — CLOCK

t10 YUVHSYNC GPIOD1 — 10 — CLOCK
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7. AC
7.6.9  8

7-43 8

VDP
(REG[080Eh] 11 0) 1

VNDP 
VT VDP
(REG[080Ch] 11 0) (REG[080Eh] 11 0)

HDP 
((REG[0804h] 9 0) 1)×2Tfpshift

HNDP 
[((REG[0802h] 11 0) 1) (((REG[0804h] 9 0) 1)×2)]÷8Tfpshift 

FPLINE

FPSHIFT

FPFRAME

FPLINE

FPDRDY (MOD)

FPDRDY (MOD)

FPDAT[7:0] (D[7:0])

FPDAT6 (D6)

FPDAT5 (D5)

FPDAT4 (D4)

FPDAT7 (D7)

FPDAT2 (D2)

FPDAT1 (D1)

FPDAT0 (D0)

FPDAT3 (D3)

HNDP

VDP

1-2 1-10 1-634

1-3 1-11 1-635

1-4 1-12 1-636

1-5 1-13 1-637

1-6 1-14 1-638

1-7 1-15 1-639

1-8 1-16 1-640

1-1 1-9 1-633

VNDP

HDP

* 2 FPLINE 640×480

1 2 3 4 479 480 1 2
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7. AC
7-44 8 AC

t13 t14

FPFRAME

FPLINE

FPDRDY (MOD)

FPLINE

FPSHIFT

FPDAT[7:0] (D[7:0])

t5

t1
t2

t4t3

t10

t7 t8

t12t11

1 2

t9

t6
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7. AC
1. Ts LCD
2. Tfpshift T×8
3. t1 (VPW HT) HPS HPW

[(REG[0812h] 4 0)×t4] [(REG[080Ah] 11 0)÷8] t3
4. t2 HT HPS HPW

t4 [(REG[080Ah] 11 0)÷8] t3 
5. t3 HPW

((REG[0808h] 8 0) 1)÷8
6. t4 HT

((REG[0802h] 11 0) 1)÷8 
7. t5 t3
8. t6 HT (HDP HDPS) 0.5

t4 [((REG[0804h] 9 0) 1)×2÷8 ((REG[0806h] 11 0) 1)÷8] 0.5
9. t7 t10 0.5
10. t9 t6 t3
11. t10 HDPS HPW

[((REG[0806h] 11 0) 1)÷8] t3 

7-44 8 AC
MIN TYP MAX

t1 FPFRAME   FPLINE 3 Tfpshift
t2 FPLINE FPFRAME 4 Tfpshift
t3 FPLINE 5 Tfpshift
t4 EPLINE 6 Tfpshift
t5 FPLINE MOD 7 Tfpshift
t6 FPSHIFT   FPLINE  8 Tfpshift
t7 FPLINE   FPSHIFT  9 Tfpshift
t8 FPSHIFT 8 Ts
t9 FPSHIFT   FPLINE 10 Tfpshift

t10 FPLINE   FPSHIFT 11 Tfpshift
t11 FPSHIFT High 4 Ts
t12 FPSHIFT Low 4 Ts

t13 FPDAT[7:0] D[7:0]   FPSHIFT 4 Ts

t14 FPDAT[7:0] D[7:0]   FPSHIFT 4 Ts
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7. AC
7.6.10  8 2

7-45 8 2

VDP 
(REG[080Eh] 11 0) 1

VNDP 
VT VDP
(REG[080Ch] 11 0) (REG[080Eh] 11 0)

HDP 
((REG[0804h] 9 0) 1)×2×(3/8) FPSHIFT 

HNDP 
[((REG[0802h] 11 0) 1) (((REG[804h] 9 0) 1)×3)]÷4FPSHIFT 

FPLINE

FPFRAME

FPLINE

FPDRDY (MOD)

FPDRDY (MOD)

FPSHIFT

VDP VNDP

1-R1

1-G1

1-B1

1-R2

1-G2

1-B2

1-R3

1-G3

1-B3

1-R4

1-G4

1-B4

1-R5

1-G5

1-B5

1-R6

1-G6

1-B6

1-R7

1-G7

1-B7

1-R8

1-G8

1-B8

1-G638

1-B638

1-R639

1-G639

1-B639

1-R640

1-G640

1-B640

HDP HNDP

FPDAT[7:0] (D[7:0])

FPDAT7 (D7)

FPDAT6 (D6)

FPDAT5 (D5)

FPDAT4 (D4)

FPDAT3 (D3)

FPDAT2 (D2)

FPDAT1 (D1)

FPDAT0 (D0)

* 2 FPLINE 640×480

1 2 3 4 479 480 1 2
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7. AC
7-46 8 AC 2

t10 t12t11

t13 t14

FPFRAME

t1 t2

t4

t5

t3

FPLINE

FPDRDY (MOD)

FPLINE

FPSHIFT

t7 t8

1 2

t9

t6

FPDAT[7:0] (D[7:0])
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7. AC
1. Ts LCD
2. Tfpshift Ts×4
3. t1 (VPW HT) HPS HPW

[(REG[0812h] 4 0)×t4] [(REG[080Ah] 11 0)÷4] t3
4. t2 HT HPS HPW

t4 [(REG[080Ah] 11 0)÷4] t3 
5. t3 HPW

((REG[0808h] 8 0) 1)÷4 
6. t4 HT

((REG[0802h] 11 0) 1)÷4
7. t5 t3
8. t6 HT (HDP HDPS) 0.5

t4 [((REG[0804h] 9 0) 1]×2×(3÷8) ((REG[0806h] 11 0) 1)÷4] 0.5
9. t7 t10 0.5
10. t9 t6 t3
11. t10 HDPS HPW

[((REG[0806h] 11 0) 1)÷4] t3

7-45 8 AC 2
MIN TYP MAX

t1 FPFRAME   FPLINE 3 Tfpshift
t2 FPLINE FPFRAME 4 Tfpshift
t3 FPLINE 5 Tfpshift
t4 EPLINE 6 Tfpshift
t5 MOD   FPLINE 7 Tfpshift
t6 FPSHIFT   FPLINE 8 Tfpshift
t7 FPLINE   FPSHIFT 9 Tfpshift
t8 FPSHIFT 4 Ts
t9 FPSHIFT   FPLINE 10 Tfpshift

t10 FPLINE   FPSHIFT 11 Tfpshift
t11 FPSHIFT High 2 Ts
t12 FPSHIFT Low 2 Ts

t13 FPDAT[7:0] D[7:0]   FPSHIFT 2 Ts

t14 FPDAT[7:0] D[7:0]   FPSHIFT 1 2 Ts
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7. AC
7.7

7.7.1  YUV  (8 )

7-47 YUV  (8 )

1. Tc
2. Ts

7-46 YUV  (8 )
MIN MAX

t1 CMxVREF   CMxHREF 0 —
Tc

1
t2 4 — Tc
t3 CMxHREF   CMxVREF 0 — Tc
t4 4 — Line

t5 3 —
Ts

2
t6 Low 1Ts 2 — ns
t7 High 1Ts 2 — ns
t8 10 — ns
t9 10 — ns

t10 CMxVREF CMxHREF 10 — ns
t11 CMxVREF CMxHREF 10 — ns

GPIOC[7:0]/GPIOA[7:0]

GPIOD0/GPIOB3

t5

GPIOD1/GPIOB2

t7t6

t4

t1 t2 t3

GPIOD3/GPIOB0

t8 t9

t10 t11

(CMxVREF)

(CMxHREF)

(CMxCLKIN)

(CMxDAT[7:0])

GPIOC[7:0]/GPIOA[7:0]
(CMxDAT[7:0])

GPIOD0/GPIOB3 (CMxVREF)

GPIOD1/GPIOB2 (CMxHREF)

x CM1 CM2

1 2
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7. AC
7.7.2  YUV  (16 )

7-48 YUV  (16 )

1. Tc
2. Ts

7-47 YUV  (16 )
MIN MAX

t1 CM1VREF   CM1HREF 0 —
Tc

1
t2 4 — Tc
t3 CM1HREF   CM1VREF 0 — Tc
t4 4 — Line

t5 6 —
Ts

2
t6 Low 1Ts 2 — ns
t7 High 1Ts 2 — ns
t8 10 — ns
t9 10 — ns

t10 CM1VREF CM1HREF 10 — ns
t11 CM1VREF CM1HREF 10 — ns

GPIOC[7:0]/GPIOA[7:0]

GPIOD0

t5

GPIOD1

t7t6

t4

t1 t2 t3

GPIOD3

t8 t9

t10 t11

(CM1VREF)

(CM1HREF)

(CM1CLKIN)

(CMxDAT[7:0])

GPIOC[7:0]/GPIOA[7:0]
(CMxDAT[7:0])

GPIOD0 (CM1VREF)

GPIOD1 (CM1HREF)

x CM1 CM2

1 2
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7. AC
7.7.3  JPEG

7-49 JPEG

1. Tc
2. Ts

7-48 JPEG
MIN TYP MAX

t1 CMxVREF   CMxHREF 0 — — Tc 1
t2 CMxHREF   CMxVREF 0 — — Tc
t3 1 — — Tc
t4 Tc 3 — — Ts 2
t5 Low 1.5 — — Ts
t6 High 1.5 — — Ts
t7 15 — — ns
t8 15 — — ns
t9 CMxVREF CMxHREF 10 — — ns

t10 CMxVREF CMxHREF 10 — — ns

t4

t6t5

t3

t1 t2

t7 t8

t9 t10

GPIOC[7:0]/GPIOA[7:0]

GPIOD0/GPIOB3

GPIOD1/GPIOB2

GPIOD3/GPIOB0

(CMxVREF)

(CMxHREF)

(CMxCLKIN)

(CMxDAT[7:0])

GPIOC[7:0]/GPIOA[7:0]
(CMxDAT[7:0])

GPIOD0/GPIOB3 (CMxVREF)

GPIOD1/GPIOB2 (CMxHREF)

JPEG

x CM1 CM2
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7. AC
7.7.4  

7-50

1. REG[2024h] 7 4 470
22.3

2. CMSTROUT High REG[2024h] 3 0 1011b
3. CMxVREF Low REG[2002h] 1 0b

REG[2006h] 1 0b
4. CMxHREF Low REG[2002h] 2 0b

REG[2006h] 2 0b

1. t1typ REG[2024h] 7 4 t1 REG[2012h] 6 1b 0
REG[2024h] 7 4

2. t2typ (REG[2020h] 15 0)
3. t3typ (REG[2022h] 15 0) 1
4. Tcmv CMxVREF
5. Tcmh CMxHREF

7-49
MIN TYP MAX

t1 CMxVREF
High CMxVREF  

— 1 —
Tcmv

1

t2
CMxVREF CMxHREF

High
CMxHREF  

— 2 —
Tcmh

5

t3 CMSTROUT — 3 — Tcmh

(CMSTROUT)2

t3

t2

(CMxHREF)4

(CMSTROUT)2

(CMxVREF)3

(CMxVREF)3

t1

GPIOB7

GPIOB7

GPIOD0/GPIOB3

GPIOD0/GPIOB3

GPIOD1/GPIOB2

1
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7. AC
7.8 SDRAM

7-51 SDRAM MEMCLK

1. Tc MEMCLK
2. MEMDQ[31:0] t10 REG[1C00h] 11h

7-50 SDRAM MEMCLK
MIN MAX

t1 MEMCLK 8 — ns

t2 MEMCLK Low 3 — ns

t3 MEMCLK High 3 — ns

t4 1   MEMCLK 0.5Tc-1ns — Tc

t5 1   MEMCLK 0.5 — Tc

t6 2   MEMCLK 0.5Tc-2ns — Tc

t7 2   MEMCLK 0.5 — Tc

t8 MEMDQ[31:0]   MEMCLK 0.5Tc-2ns — Tc

t9 MEMDQ[31:0]   MEMCLK 0.5Tc-2ns — Tc

t10 MEMDQ[31:0]   MEMCLK 3.6 — ns

t11 MEMDQ[31:0]   MEMCLK 0 — ns

MEMBA[1:0]
t4

MEMCLK

t5

t1

t2 t3

MEMA[12:0]

MEMCKE

MEMCS#

MEMRAS#

MEMCAS#
MEMWE#
MEMUDQM[3:0]

t6 t7

t8 t9

t10 t11

MEMDQ[31:0]

MEMDQ[31:0]

1 MEMBA[1:0] MEMCS# MEMCAS# MEMWE# MEMUDQM[3:0]
2 MEMA[12:0] MEMRAS# MEMCKE
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7. AC
7-52 SDRAM 4 CAS 3

MEMBA[1:0]

MEMCLK

MEMA[12:11,9:0]

MEMDQ[15:0]

MEMCKE

MEMCS#

MEMRAS#

MEMCAS#

MEMWE#

MEMUDQM

MEMLDQM

H

MEMA10

00

L

L

                    00

Row

Row        Col Col Col Col

0 0

 

S1D13513 Seiko Epson Corporation 109
Ver. 1.91



7. AC
7-53 SDRAM 2

MEMBA[1:0]

MEMCLK

MEMA[12:11,9:0]

MEMDQ[15:0]

MEMCKE

MEMCS#

MEMRAS#

MEMCAS#

MEMWE#

MEMUDQM

MEMLDQM

H

MEMA10

1111

Row Col

Row Col

3 3
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7. AC
7-54

MEMBA0

MEMCLK

MEMA[12:0]

MEMDQ[15:0]

MEMCKE

MEMCS#

MEMRAS#

MEMCAS#

MEMWE#

MEMUDQM

MEMLDQM

MEMBA1

key

MEMA10
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7. AC
7.9 I2C

7-55 I2C

I2C SDA I2C SCL PCB

(SCL)

t4t2 t5

GPIOB5

GPIOB6

(SDA)

t3 t6 t8t1 t9t7

START START STOP

I2C REG[3810h] 7 0 XXh
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7. AC
1. I2CCLK I2C SYSCLK÷(REG[0430h] 7 0 1)
2. t1typ (REG[3814h] 15 0) 3
3. t2typ (REG[3818h] 15 0) 1
4. t3typ (REG[3814h] 15 0) 8
5. t6typ (REG[3814h] 15 0) (REG[3818h] 15 0) 17
6. t7min (REG[3814h] 15 0) 2
7. t8typ (REG[3814h] 15 0) 7
8. t9typ (REG[3818h] 15 0) 10

1. I2CCLK I2C SYSCLK÷(REG[0430h] 7 0 1)
2. t1typ (REG[381Ch] 15 0) 3
3. t2typ (REG[3820h] 15 0) 1
4. t3typ (REG[381Ch] 15 0) 8
5. t6typ (REG[381Ch] 15 0) 135
6. t7min (REG[381Ch] 15 0) 2
7. t8typ (REG[381Ch] 15 0) 7
8. t9typ 128

REG[3814h] min 0006h
REG[3818h] min 0008h
REG[381Ch] min 0006h
REG[3820h] min 0008h

7-51 I2C
MIN TYP MAX

t1 START — 2 —
I2CCLK

1
t2 I2C SCL Low — 3 — I2CCLK
t3 I2C SCL High — 4 — I2CCLK
t4 I2CDATACLK High 1 — — I2CCLK
t5 I2C SCL Low 1 — — I2CCLK
t6 STARTT — 5 — I2CCLK
t7 START 6 — — I2CCLK
t8 STOP — 7 — I2CCLK
t9 STOP START — 8 — I2CCLK

7-52 I2C
MIN TYP MAX

t1 START — 2 —
I2CCLK

1
t2 I2C SCL Low — 3 — I2CCLK
t3 I2C SCL High — 4 — I2CCLK
t4 I2CDATACLK High 1 — — I2CCLK
t5 I2C SCL Low 1 — — I2CCLK
t6 START — 5 — I2CCLK
t7 START 6 — — I2CCLK
t8 STOP — 7 — I2CCLK
t9 STOP START — 8 — I2CCLK
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7. AC
7.10

7-56

1. CLK32K

2.

7-57

t2

t1

t3 

CLK32K

1

REG[5008h] 15 0b
2

REG[5008h] 15 1b  

2

KEYY0
(GPIOB0)

KEYY1
(GPIOB1)

KEYY2
(GPIOB2)

KEYY3
(GPIOB3)

KEYY4
(GPIOB4)

t4 

t4 

t4 

t4 

t4 

t4 

CLK32K
114 Seiko Epson Corporation S1D13513

Ver. 1.91



7. AC
7-58

3 3

1) fCLK32K REG[042Ch]
2) t2typ t3typ REG[5006h]
3) t4typ REG[500Ah]

7-53
MIN TYP MAX

fCLK32K 32KHz 32 KHz
t1 CLK32K — 1/fCLK32K — us
t2 t1 — 1/fCLK32K — us
t3 — 2 — CLK32K
t4 — 3 — CLK32K

1Eh 1Dh 1Fh 1Fh 

CLK32K

KEY

KEY

1

2

3

KEY KEY KEY

KEY

KEY

KEY

1

2

3 KEY
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8. 
8.  
S1D13513 64M 8M 128M 16M 256M 32M

512M 64M SDRAM SDRAM
SDRAM

S1D13513
441

20.4

8.1

35 5.3
SDRAM 1M

63M SDRAM
4 256K 117 8-1

16M
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8. 
8-1 16M

SDRAM

REG[0030h]

00_0000h

0F_FFFFh
10_0000h

14_0000h

18_0000h

1C_0000h

1F_FFFFh

000_0000h

00F_FFFFh

REG[0032h]

REG[0034h]

010_0000h

0FF_FFFFh
100_0000h

1M

0
256K

1
256K

2
256K

3
256K

S1D13513

0

1

2

REG[0034h]
3

256K

256K

256K

256K

SDRAM
16M
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8. 
8.2

35 5.3
SDRAM REG[0012h] REG[0014h]

SDRAM

REG[0018h]

8-2

8.3 IO

122 10-2 S1D13513

SDRAM

REG[0012h] REG[0014h]

REG[00128h]

8/16/32/64M
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9. 
9.  

9.1

S1D13513

9-1

S1D13513 BUSCLK (CNF6=0)
S1D13513 BUSCLK

CLKI3

BUSCLK

OSC1CLK

OSC2CLK

CNF[8:7]

PLL1

REG[0424h] 1 0 REG[0428h] 0

SHIOUTCLK

BCLK

SDRAMCLK

REG[0442h] 1 0

00

01

10

11

0

1

SYSCLK

REG[042Eh] 11 0

PWMSRCCLK

REG[0430h] 7 0

I2CCLK

REG[0446h] 4 0

LCDDCLK

REG[0448h] 2 0

LCDSCLK

REG[0440h] 1 0

00

01

10

11

00

01

10

11

REG[0444h] 3 2

1:2

INCLK1

INCLK2

REG[2000h] 4 0

CM1CLKOUT

REG[2004h] 4 0

CM2CLKOUT

LCDSRCCLK

0

1

REG[0426h] 0

REG[042Ch] 11 0

KEYCLK

0

1

PLL2

REG[0444h] 0

0

1

PLL

SHIOUTCLK (CNF3)

OSC1

OSC2

PLL2

10b 11b
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9. 
9.2 PLL

PLL1 PLL2 PLL1 REG[0410h]
0 PLL2 REG[0418h] 0 PLL

PLL 200µs

1: fPLLREFCLK 5MHz PLL2 fPLLOUT 20MHz

1. NN
NN fPLL2OUT÷fPLL2REFCLK
NN 20MHz÷5MHz
NN 4
PLL2 N 3 0 0011b REG[0414h]

3 0

2. VCO
fVCO fPLL2OUT×VV
fVCO 20×2
fVCO 40MHz

VV 2
100MHz ≤ fVCO ≤ 400MHz

VV 8 20MHz×8 160MHz
V 1 0 11b REG[0414h]

5 4

3. fVCO 160MHz PLL2 VC 3 0 REG[0414h] 11
8 0010b

4. fPLL2REFCLK 5MHz Low
PLL2 RS 3 0 1010b REG[0414h] 15 12
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10. 
10. 
S1D13513

453
20.6

10.1

S1D13513 CS# 0
M/R# 0

SDRAM

10-1 S1D13513
M/R#

1 000000h 1FFFFFh 2M SDRAM

0 000000h 1FFFFFh 2M
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10. 
AB[20:0]

10-2 S1D13513

0000h 0004h

0006h 0044h

0400h 0472h

0800h 081Ch LCD

081Eh 082Eh HR-TFT

0830h 0870h LCD

0C00h 0C2Ah GPIO

1000h 14FEh

1700h 179Eh

1800h 1AFEh 2D BitBLT

1C00h 1C14h

2000h 2046h

2430h 246Eh

2800h 2876h YUV

3000h 3014h YRC

3400h 3412h PWM

3800h 38FEh I2C

3C00h 3C70h DMA

4000h 4FFEh FIFO BitBLT

5000h 500Eh
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10. 
10.2

S1D13513

10-3 S1D13513

REG[0000h] Product ID Register 0 130 REG[0002h] Product ID Register 1 130

REG[0004h] Embedded Memory Size Register 130 REG[0006h] REG[0010h] 130

REG[0012h] Indirect Interface Memory Address Register 0 131 REG[0014h] Indirect Interface Memory Address Register 1 131

REG[0018h] Indirect Interface Memory Access Data Port Register
132

REG[001Ah] Memory Access Status Register 132

REG[0020h] Interrupt Status Register 132 REG[0022h] Interrupt Control Register 136

REG[0024h] Host Time-out Control Register 138 REG[0026h] Bus Error Interrupt Status Register 138

REG[0028h] Bus Error Interrupt Control Register 139 REG[002Ah] Interrupt Pin Control Register 139

REG[002Ch] REG[002Eh] 140 REG[0030h] SDRAM Host Page 0 Start Address Register 140

REG[0032h] SDRAM Host Page 1 Start Address Register 141 REG[0034h] SDRAM Host Page 2 Start Address Register 141

REG[0036h] SDRAM Host Page 3 Start Address Register 141 REG[0038h] REG[0042h] 141

REG[0044h] Host Configuration Register 142

REG[0400h] REG[0404h] 142 REG[0406h] Configuration Pins Status Register 143

REG[0408h] OSC1 Control Register 143 REG[040Ah] OSC2 Control Register 144

REG[040Ch] PLL1 Configuration Register 0 144 REG[040Eh] PLL1 Configuration Register 1 146

REG[0410h] PLL1 Control Register 146 REG[0412h] 146

REG[0414h] PLL2 Configuration Register 0 147 REG[0416h] PLL2 Configuration Register 1 148

REG[0418h] PLL2 Control Register 149 REG[041Ah] REG[0422h] 149

REG[0424h] PLL1 Reference Clock Divide Select Register 149 REG[0426h] PLL1 Control Register 0 150

REG[0428h] PLL1 Control Register 1 150 REG[042Ch] Key Clock Control Register 151

REG[042Eh] PWM Source Clock Control Register 152 REG[0430h] I2C Clock Control Register 153

REG[0440h] PLL2 Control Register 0 153 REG[0442h] PLL2 Control Register 1 154

REG[0444h] PLL2 Control Register 2 154 REG[0446h] LCD Clock Control Register 0 156

REG[0448h] LCD Clock Control Register 1 157 REG[0460h] Software Reset Register 158

REG[0462h] Clock Enable Register 158 REG[0464h] GPIOC&D Pull-down Resistor Control Register 160

REG[0466h] 160 REG[0468h] GPIOG&H Pull-down Resistor Control Register 160

REG[046Ah] MEMDQ Pull-down Resistor Control Register 0 161 REG[046Ch] MEMDQ Pull-down Resistor Control Register 1 161

REG[046Eh] CNF Pull-down Resistor Control Register 161 REG[0470h] Power Down Mode Control Register 162

REG[0472h] Bus Time-out Reset Control Register 162 REG[04A0h] REG[04A2h] 163

LCD

REG[0800h] LCD Panel Type Select Register 163 REG[0802h] LCD Horizontal Total Register 166

REG[0804h] LCD Horizontal Display Period Register 167
REG[0806h] LCD Horizontal Display Period Start Position Register

167

REG[0808h] LCD Horizontal Pulse Width Register 168 REG[080Ah] LCD Horizontal Pulse Start Position Register 168

REG[080Ch] LCD Vertical Total Register 169 REG[080Eh] LCD Vertical Display Period Register 169

REG[0810h] LCD Vertical Display Period Start Position Register
169

REG[0812h] LCD Vertical Pulse Width Register 170

REG[0814h] Vertical Pulse Start Position Register 170 REG[0816h] LCD Serial Interface Configuration Register 170

REG[0818h] LCD Status Register 172 REG[081Ah] LCD VSYNC Interrupt Delay Register 173

REG[081Ch] LCD Serial Command/Parameter Register 173 REG[081Eh] MOD/Serial Command Register 174
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10. 
HR-TFT

REG[0820h] HR-TFT Configuration Register 175 REG[0822h] HR-TFT CLS Width Register 175

REG[0824] HR-TFT PS1 Rising Edge Register 176 REG[0826h] HR-TFT PS2 Rising Edge Register 176

REG[0828h] HR-TFT PS2 Toggle Width Register 176 REG[082Ah] HR-TFT PS3 Signal Width Register 176

REG[082Ch] HR-TFT REV Toggle Point Register 177 REG[082Eh] HR-TFT PS1/2 End Register 177

LCD

REG[0830h] Display Mode Setting Register 0 178 REG[0832h] Display Mode Setting Register 1 180

REG[0834h] Display Mode Setting Register 2 183 REG[0836h] PIP2 Window Alpha Blending Mode Register 186

REG[0838h] PIP2 Window Transparent Key Color Red Register
188

REG[083Ah] PIP2 Window Transparent Key Color Green Register
188

REG[083Ch] PIP2 Window Transparent Key Color Blue Register
188

REG[083Eh] Gamma Control Register 189

REG[0840h] Gamma LUT Access Address Port Register 192 REG[0842h] Gamma LUT Access Data Port Register 192

REG[0844h] Pseudo Color Mode Register 193 REG[0846h] Display FIFO1 Threshold Register 194

REG[0848h] Display FIFO2 Threshold Register 194 REG[084Ah] PIP1 Window X Start Position Register 194

REG[084Ch] PIP1 Window X End Position Register 195 REG[084Eh] PIP1 Window Y Start Position Register 195

REG[0850h] PIP1 Window Y End Position Register 195 REG[0852h] PIP2 Window X Start Position Register 196

REG[0854h] PIP2 Window X End Position Register 196 REG[0856h] PIP2 Window Y Start Position Register 196

REG[0858h] PIP2 Window Y End Position Register 197
REG[085Ah] Main Window Front Buffer Start Address Register 0

197

REG[085Ch] Main Window Front Buffer Start Address Register 1
197

REG[085Eh] PIP1 Window Front Buffer Start Address Register 0
198

REG[0860h] PIP1 Window Front Buffer Start Address Register 1
198

REG[0862h] PIP2 Window Front Buffer Start Address Register 0
198

REG[0864h] PIP2 Window Front Buffer Start Address Register 1
198

REG[0866h] Main/PIP1/PIP2 Window Back Buffer Start Address 
Register 0 199

REG[0868h] Main/PIP1/PIP2 Window Back Buffer Start Address 
Register 1 199

REG[086Ah] Main Window Front Buffer Line Address Offset 
Register 199

REG[086Ch] PIP1 Window Front Buffer Line Address Offset 
Register 199

REG[086Eh] PIP2 Window Front Buffer Line Address Offset 
Register 200

REG[0870h] Main/PIP1/PIP2 Window Back Buffer Line Address 
Offset Register 200

REG[0880h] Color Conversion Control Register 200

REG[0882h] REG[0892h] Color Conversion Matrix Coefficient 
Registers 0 8 201

GPIO

REG[0C00h] GPIOA Data Register 202 REG[0C02h] GPIOA Pin Function Register 203

REG[0C04h] GPIOB Data Register 204 REG[0C06h] GPIOB Pin Function Register 204

REG[0C08h] GPIOC Data Register 205 REG[0C0Ah] GPIOC Pin Function Register 205

REG[0C0Ch] GPIOD Data Register 206 REG[0C0Eh] GPIOD Pin Function Register 206

REG[0C10h] REG[0C16h] 206 REG[0C18h] GPIOG Data Register 207

REG[0C1Ah] GPIOG Pin Function Register 207 REG[0C1Ch] GPIOH Data Register 208

REG[0C1Eh] GPIOH Pin Function Register 208 REG[0C20h] REG[0C22h] 208

REG[0C24h] GPIOA&B Interrupt Type Register 209 REG[0C26h] GPIOA&B Interrupt Polarity Register 210

REG[0C28h] GPIOA&B Interrupt Enable Register 211 REG[0C2Ah] GPIOA&B IRQ Status and Clear Register 212
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10. 
REG[1xxxh 00h] Sprite #n General Control Register 214 REG[1xxxh 02h] 216

REG[1xxxh 04h] Sprite #n Image Start Address Register 0 216 REG[1xxxh 06h] Sprite #n Image Start Address Register 1 216

REG[1xxxh 08h] Sprite #n Rotated Image Start Address Register 
0 217

REG[1xxxh 0Ah] Sprite #n Rotated Image Start Address Register 
1 217

REG[1xxxh 0Ch] Sprite #n X Position Register 217 REG[1xxxh 0Eh] Sprite #n Y Position Register 218

REG[1xxxh 10h] Sprite #n Frame Width Register 218 REG[1xxxh 12h] Sprite #n Frame Height Register 219

REG[1xxxh 14h] Sprite #n Reference Point X Offset Register219 REG[1xxxh 16h] Sprite #n Reference Point Y Offset Register220

REG[1xxxh 18h] Sprite #n Transparency Color/Texture Alpha 
Register 220 REG[1xxxh 1Ah] Sprite #n Color Format Register 221

REG[1xxxh 1Ch] Sprite #n Frame Sequence Register 0 222 REG[1xxxh 1Eh] Sprite #n Frame Sequence Register 1 222

REG[1xxxh 20h] Sprite #n Frame Sequence Register 2 222 REG[1xxxh 22h] Sprite #n Frame Sequence Register 3 222

REG[1xxxh 24h] Sprite #n Frame Sequence Register 4 222 REG[1xxxh 26h] Sprite #n Frame Sequence Register 5 222

REG[1xxxh 28h] Sprite #n Frame Sequence Register 6 222 REG[1xxxh 2Ah] Sprite #n Frame Sequence Register 7 222

REG[1xxxh 2Ch] Sprite #n Virtual Image Width Register 223 REG[1xxxh 2Eh] Sprite #n Virtual Image Height Register 224

REG[1xxxh 30h] Sprite #n X Scan Vector H Register 0 224 REG[1xxxh 32h] Sprite #n X Scan Vector H Register 1 224

REG[1xxxh 34h] Sprite #n Y Scan Vector H Register 0 225 REG[1xxxh 36h] Sprite #n Y Scan Vector H Register 1 225

REG[1xxxh 38h] Sprite #n X Scan Vector V Register 0 225 REG[1xxxh 3Ah] Sprite #n X Scan Vector V Register 1 225

REG[1xxxh 3Ch] Sprite #n Y Scan Vector V Register 0 226 REG[1xxxh 3Eh] Sprite #n Y Scan Vector V Register 1 226

REG[1xxxh 40h] Sprite #n X Scan Offset Register 0 226 REG[1xxxh 42h] Sprite #n X Scan Offset Register 1 226

REG[1xxxh 44h] Sprite #n Y Scan Offset Register 0 227 REG[1xxxh 46h] Sprite #n Y Scan Offset Register 1 227

REG[1xxxh 48h] REG[1xxxh 5Eh] 227

REG[1004h] IFC Source Image Address Register 0 228 REG[1006h] IFC Source Image Address Register 1 228

IFC Destination Image Address REG[1710h] REG[1712h] 228

REG[102Ch] IFC Image Width Register 229 REG[102Eh] IFC Image Height Register 229

REG[1700h] Sprite Control Register 230 REG[1702h] Sprite Status Register 232

REG[1704h] Sprite Frame Sequence Trigger Control Register 233 REG[1706h] Sprite Interrupt Control Register 235

REG[1708h] Sprite Interrupt Status Register 235 REG[1710h] Sprite Frame Buffer 0 Start Address Register 0 236

REG[1712h] Sprite Frame Buffer 0 Start Address Register 1 236 REG[1714h] Sprite Frame Buffer 1 Start Address Register 0 237

REG[1716h] Sprite Frame Buffer 1 Start Address Register 1 237 REG[1718h] 237

REG[1750h] REG[1774h] 237
REG[1780h] REG[179Eh] Sprite #0 15 Frame Sequence 
Control Registers 237

2D BitBLT

REG[1800h] BitBLT Control Register 0 239 REG[1802h] BitBLT Control Register 1 239

REG[1804h] BitBLT Control Register 2 240 REG[1806h] 241

REG[1808h] BitBLT Command Register 241 REG[180Ah] BitBLT Raster Operation Code Register 244

REG[1810h] BitBLT Source Base Address Register 0 245 REG[1812h] BitBLT Source Base Address Register 1 245

REG[1814h] BitBLT Source X Start Position Register 246 REG[1816h] BitBLT Source Y Start Position Register 247

REG[1818h] BitBLT Destination Base Address Register 0 248 REG[181Ah] BitBLT Destination Base Address Register 1 248

REG[181Ch] BitBLT Destination X Start Position Register 249 REG[181Eh] BitBLT Destination Y Start Position Register 250

REG[1820h] BitBLT Pattern Start Address Register 0 251 REG[1822h] BitBLT Pattern Start Address Register 1 251

REG[1824h] BitBLT Memory Address Offset Register 251 REG[1826h] BitBLT Width Register 252

REG[1828h] BitBLT Height Register 252 REG[1834h] BitBLT Clipping X Start Position Register 253

REG[1836h] BitBLT Clipping Y Start Position Register 254 REG[1838h] BitBLT Clipping Width Register 254

REG[1840h] BitBLT Clipping Height Register 255 REG[1842h] BitBLT Clipping Status Register 255

REG[1850h] BitBLT Background Color Register 0 256 REG[1852h] BitBLT Background Color Register 1 256
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10. 
REG[1854h] BitBLT Foreground Color Register 0 256 REG[1856h] BitBLT Foreground Color Register 1 256

REG[1860h] BitBLT Color Expansion Start Position Register 257 REG[1862h] BitBLT Color Expansion Bit Format Register 258

REG[1870h] BitBLT Alpha Blending Source Format Register 259 REG[1872h] BitBLT Constant Alpha Register 259

REG[1874h] BitBLT Alpha Value Selection Register 260 REG[1876h] BitBLT Alpha Combine Alpha Map Register 261

REG[1880h] BitBLT Interrupt Status Register 261 REG[1882h] BitBLT Interrupt Control Register 262

REG[1886h] 262 REG[1890h] BitBLT FIFO Status Register 0 262

REG[1892h] BitBLT FIFO Status Register 1 262 REG[1894h] BitBLT FIFO Status Register 2 263

REG[1896h] BitBLT FIFO Data Port Register 263 REG[1900h] REG[1AFEh] BitBLT Color Expansion LUT Data 
Registers 263

REG[1C00h] Memory Control Register 264 REG[1C02h] Memory Configuration Register 0 264

REG[1C04h] Memory Configuration Register 1 265 REG[1C06h] Memory Configuration Register 2 267

REG[1C08h] Memory Advanced Configuration Register 269 REG[1C0Ah] Memory Initialization Configuration Register 270

REG[1C0Ch] Memory Refresh Timer Register 271 REG[1C0Eh] 271

REG[1C10h] SDRAM Mode Setting Value Register 271 REG[1C12h] Mobile SDRAM Configuration Register 271

REG[1C14h] Mobile SDRAM Extended Mode Setting Register 272

REG[2000h] Camera1 Clock Setting Register 273 REG[2002h] Camera1 Signal Setting Register 274

REG[2004h] Camera2 Clock Setting Register 276 REG[2006h] Camera2 Signal Setting Register 277

REG[2008h] REG[200Eh] 278 REG[2010h] Camera Mode Setting Register 279

REG[2012h] Camera Frame Setting Register 281 REG[2014h] Camera Control Register 283

REG[2016h] Camera Status Register 285
REG[2020h] Strobe Control Signal Output Delay Setting Register

287

REG[2022h] Strobe Control Signal Pulse Width Setting Register
287

REG[2024h] Strobe Setting Register 287

REG[2028h] REG[202Eh] 289

REG[2430h] Global Resizer Control Register 290 REG[2432h] REG[243Eh] 291

REG[2440h] View Resizer Control Register 291 REG[2444h] View Resizer Start X Position Register 292

REG[2446h] View Resizer Start Y Position Register 292 REG[2448h] View Resizer End X Position Register 292

REG[244Ah] View Resizer End Y Position Register 293 REG[244Ch] View Resizer Scaling Rate Register 294

REG[244Eh] View Resizer Scaling Mode Register 296 REG[2460h] Capture Resizer Control Register 296

REG[2464h] Capture Resizer Start X Position Register 297 REG[2466h] Capture Resizer Start Y Position Register 298

REG[2468h] Capture Resizer End X Position Register 298 REG[246Ah] Capture Resizer End Y Position Register 298

REG[246Ch] Capture Resizer Scaling Rate Register 299 REG[246Eh] Capture Resizer Scaling Mode Register 301

YUV

REG[2800h] YUV Capture Control Register 302 REG[2802h] YUV Capture Status Flag Register 303

REG[2804h] YUV Capture Raw Status Flag Register 305 REG[2806h] YUV Capture Interrupt Control Register 307

REG[2808h] 307 REG[280Ah] YUV Capture Start/Stop Control Register 308

REG[280Ch] REG[280Eh] 308

YUV FIFO

REG[2820h] YUV Capture FIFO Control Register 309 REG[2822h] YUV Capture FIFO Status Register 311

REG[2824h] YUV Capture FIFO Size Register 312 REG[2826h] YUV Capture FIFO Read/Write Port Register 312

REG[2828h] YUV Capture FIFO Valid Data Size Register 313 REG[282Ah] REG[282Ch] 313

REG[282Eh] YUV Capture FIFO Extend Register 314 REG[2830h] REG[2870h] 314

REG[2872h] YUV Horizontal Size Register 314 REG[2874h] YUV Vertical Size Register 315

REG[2876h] 315
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10. 
YRC

REG[3000h] YRC Translate Mode Register 316 REG[3002h] YRC Write Start Address 0 Register 0 320

REG[3004h] YRC Write Start Address 0 Register 1 320 REG[3006h] YRC Write Start Address 1 Register 0 321

REG[3008h] YRC Write Start Address 1 Register 1 321 REG[300Ah] REG[300Ch] 321

REG[300Eh] YRC UV Data Fix Register 321 REG[3010h] YRC Rectangular Pixel Width Register 322

REG[3012h] YRC Rectangular Line Address Offset Register 322 REG[3014h] YRC Memory Configuration Register 323

PWM

REG[3400h] PWM Control Register 324 REG[3402h] PWM Clock Divide Register 327

REG[3404h] Red On/Off Control Register 327 REG[3406h] Green On/Off Control Register 328

REG[3408h] Blue On/Off Control Register 328 REG[340Ah] PWM Slope Register 329

REG[340Ch] PWM Duty Cycle Register 330 REG[340Eh] White LED Control Register 331

REG[3410h] REG[3412h] 331

I2C

REG[3800h] I2C Control Register 332 REG[3804h] I2C Target Address Register 333

REG[3808h] 333
REG[3810h] I2C Receive/Transmit Data Buffer and Command 
Register 334

REG[3814h] I2C Standard Speed I2C Clock SCL High Count 
Register 335

REG[3818h] I2C Standard Speed I2C Clock SCL Low Count 
Register 336

REG[381Ch] I2C Fast Speed I2C Clock SCL High Count Register
337

REG[3820h] I2C Fast Speed I2C Clock SCL Low Count Register
338

REG[3824h] REG[3828h] 338 REG[382Ch] I2C Interrupt Status Register 339

REG[3830h] I2C Interrupt Enable Register 342 REG[3834h] I2C Interrupt Raw Status Register 344

REG[3838h] I2C Receive FIFO Threshold Register 347 REG[383Ch] I2C Transmit FIFO Threshold Register 347

REG[3840h] I2C Clear Combined and Individual Interrupt Register
347

REG[3844h] I2C Receive FIFO Underflow Interrupt Clear Register
348

REG[3848h] I2C Receive FIFO Overflow Interrupt Clear Register
348

REG[384Ch] I2C Transmit FIFO Overflow Interrupt Clear Register
348

REG[3850h] 348 REG[3854h] I2C Transmit Abort Interrupt Clear Register 349

REG[3858h] 349 REG[385Ch] I2C Busy Interrupt Clear Register 349

REG[3860h] I2C Stop Interrupt Clear Register 349 REG[3864h] I2C Start Interrupt Clear Register 350

REG[3868h] 350 REG[386Ch] I2C Enable Register 350

REG[3870h] I2C Status Register 351 REG[3874h] I2C Transmit FIFO Level Register 352

REG[3878h] I2C Receive FIFO Level Register 352 REG[3880h] I2C Transmit Abort Source Register 352

REG[3888h] REG[3890h] 354 REG[38F4h] REG[38FEh] 354

DMA

REG[3C00h] DMA Channel 0 Source Address Register 0 355 REG[3C02h] DMA Channel 0 Source Address Register 1 355

REG[3C04h] DMA Channel 0 Destination Address Register 0 355 REG[3C06h] DMA Channel 0 Destination Address Register 1 355

REG[3C08h] DMA Channel 0 Transfer Count Register 0 356 REG[3C0Ah] DMA Channel 0 Transfer Count Register 1 356

REG[3C0Ch] DMA Channel 0 Control Register 0 356 REG[3C0Eh] DMA Channel 0 Control Register 1 358

REG[3C10h] DMA Channel 1 Source Address Register 0 359 REG[3C12h] DMA Channel 1 Source Address Register 1 359

REG[3C14h] DMA Channel 1 Destination Address Register 0 360 REG[3C16h] DMA Channel 1 Destination Address Register 1 360

REG[3C18h] DMA Channel 1 Transfer Count Register 0 360 REG[3C1Ah] DMA Channel 1 Transfer Count Register 1 360

REG[3C1Ch] DMA Channel 1 Control Register 0 361 REG[3C1Eh] DMA Channel 1 Control Register 1 363

REG[3C60h] DMA Channel Operating Select Register 363 REG[3C64h] DMA Channel Miscellaneous Register 364

REG[3C70h] DMA Channel Transfer Complete Control Register
364
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10. 
FIFO BitBLT

FIFO BitBLT REG[1000h] REG[17FFh] REG[1800h] REG[1FFFh]
REG[4000h] 366 10.4.19 FIFO BitBLT

REG[5000h] Key Control Register 367 REG[5002h] Key Interface Interrupt Status Register 368

REG[5004h] Key Scan Data Register 369 REG[5006h] Key Scan Input Filter Clock Register 369

REG[5008h] Key GPI Control Register 369 REG[500Ah] Key Scan Output Control Register 370

REG[500Ch] Key Scan GPI Filtered Register 371 REG[500Eh] Key Scan Re-Enable Register 371
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10. 
10.3

0b
n/a

16
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10. 
10.4

10.4.1  

15 8 [7:0]

S1D13513 00h 00h 1
01h 2

7 0
S1D13513 0000_0000b (00h)

15 0 [15:0]

S1D13513 002Ch

15 0 [15:0]
S1D13513

0000h

REG[0006h] REG[0010h]

REG[0000h] Product ID Register 0
0200h

7 0

15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0

REG[0002h] Product ID Register 1
002Ch

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[0004h] Embedded Memory Size Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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10. 
REG[0012h] 0

REG[0018h]

0b
1b

REG[0014h] 15 
0b

REG[0014h] 14 0

REG[0012h] 15 1
[30:1]

REG[0014h] 9 0 REG[0012h] 15 1
25 1

118
8.2

REG[0016h]

REG[0012h] Indirect Interface Memory Address Regist er 0
0000h

15 8

15 14 13 12 11 10 9 8

7 1

7 6 5 4 3 2 1 0

REG[0014h] Indirect Interface Memory Address Regist er 1
0000h

30 24

15 14 13 12 11 10 9 8

23 16

7 6 5 4 3 2 1 0
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10. 
15 0 [15:0]

438
20.3

15
0b
Indirect Interface Memory Access Data Port (REG[0018h])

1b

REG[001Ch] REG[001Eh]

REG[0018h] Indirect Interface Memory Access Data Po rt Register 
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[001Ah] Memory Access Status Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a

7 6 5 4 3 2 1 0

REG[0020h] Interrupt Status Register
0000h

n/a
YUV
FIFO

DMAC
I2C

15 14 13 12 11 10 9 8

BitBLT GPIO VSYNC

7 6 5 4 3 2 1 0
132 Seiko Epson Corporation S1D13513

Ver. 1.91



10. 
11 YUV FIFO
YUV FIFO 1

YUV FIFO REG[2802h] 10 8
YUV FIFO REG[0022h]

11
0b YUV FIFO

1b YUV FIFO

REG[2802h] 10 8 YUV FIFO

10
0b

9 DMAC
DMA 0 DMA 1

DMAC REG[3C0Ch] 1
REG[3C1Ch] 1 DMAC
REG[0022h] 9

0b DMAC
1b DMAC

REG[3C0Ch] 1 REG[3C1Ch] 1
DMA

8 I2C
I2C I2C

REG[382Ch] I2C
REG[0022h] 8

0b I2C
1b I2C

REG[382Ch] REG[3834h] I2C

7

REG[5002h] REG[500Eh]
REG[0022h] 7

0b
1b

REG[500Eh] 0 1b

6

REG[2014h] 1
REG[0022h] 6

0b
1b

REG[2016h] 1
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10. 
5 BitBLT
BitBLT BitBLT

REG[1880h] 0 BitBLT
REG[0022h] 5

0b BitBLT
1b BitBLT

REG[1880h] 0 BitBLT

4

REG[1708h] 1
REG[1706h] 1

0b
1b

REG[1708h] 1

3 GPIO
GPIOA GPIOB 1b

GPIO REG[0C2Ah]
GPIO REG[0022h] 3

0b GPIO
1b GPIO

REG[0C2Ah] GPIO

2 VSYNC
VSYNC 1b

VSYNC REG[0818h] 11
VSYNC REG[0022h] 2

0b VSYNC
1b VSYNC

REG[0818h] 11 VSYNC

1
0b
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10. 
0
REG[0026h]

1 0 WAIT# REG[0472h] 2
0

REG[0022h] 0
436 20.2

0b
1b

REG[0026h] 1 0
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10. 
11 YUV FIFO
YUV FIFO INT2#

YUV FIFO YUV
FIFO REG[0020h] 11

0b
1b

10
0b

9 DMAC
DMAC INT2#

DMAC DMAC
REG[0020h] 9

0b
1b

8 I2C
I2C INT2#
I2C I2C REG[0020h] 8

0b
1b

7
INT2#

REG[0020h] 7
0b
1b

6
INT2#

REG[0020h] 6
0b
1b

5 BitBLT
BitBLT INT2#

BitBLT BitBLT
REG[0020h] 5

0b
1b

REG[0022h] Interrupt Control Register
0000h

n/a
YUV
FIFO

DMAC I2C

15 14 13 12 11 10 9 8

BitBLT GPIO VSYNC

7 6 5 4 3 2 1 0
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10. 
4
INT2#

REG[0020h] 4
0b
1b

3 GPIO
GPIO INT2#
GPIO GPIO REG[0020h]

3
0b
1b

2 VSYNC
VSYNC INT2#

VSYNC VSYNC
REG[0020h] 2

0b
1b

1
0b

0
INT2#

REG[0020h] 0
0b
1b
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10. 
7

SDRAM
REG[0024h] 6 0

436 20.2

0b
1b

6 0 [6:0]

00h

9
0b

8
0b

1

REG[0024h]
6 0

REG[0028h] 1 1b
0b

1b

0

REG[0024h] 6
0

REG[0028h] 0 1b
0b

1b

REG[0024h] Host Time-out Control Register
007Fh

n/a

15 14 13 12 11 10 9 8

6 0

7 6 5 4 3 2 1 0

REG[0026h] Bus Error Interrupt Status Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a
 

7 6 5 4 3 2 1 0
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10. 
9
0b

8
0b

1

REG[0026h] 1
0b
1b

0

REG[0026h] 0
0b
1b

15 INT1#
INT1#

INT1# REG[0022h]

0b INT1#

1b INT1#

14 INT2#
INT2# 140 10-4

INT[2:1]#
0b INT2# Low

INT2# Hi-Z
LOW

0b INT2# High
INT2# LOW

HIGH
1b INT2# HIGH LOW

REG[0028h] Bus Error Interrupt Control Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0

REG[002Ah] Interrupt Pin Control Register
0000h

INT1#
INT2# INT1#

INT2# INT1# n/a

15 14 13 12 11 10 9 8
n/a

7 6 5 4 3 2 1 0
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10. 
13 INT1#
INT1# 140 10-4

INT[2:1]#
0b INT1# Low

INT1# Hi-Z
LOW

0b INT1# High
INT1# LOW

HIGH
1b INT1# HIGH LOW

12 INT2#
INT2# 140 10-4

INT[2:1]#
0b INT2# Low
1b INT2# High

11 INT1#
INT1# 140 10-4

INT[2:1]#
0b INT1# Low
1b INT1# High

REG[002Ch] REG[002Eh]

9 2 SDRAM 0 [25:18]
0 25 18

CPU SDRAM 256K
0 100000h

13FFFFh CPU SDRAM
116 8.1

REG[0030h] 9 2 SDRAM 0 [25:18] 

10-4 INT[2:1]#  

REG[002Ah] 12 11 INT1#/INT2#
REG[002Ah] 14 13

00b 11b

00b
INT[2:1]# HIGHZ INT[2:1]# HIGH

INT[2:1]# LOW INT[2:1]# LOW

11b
INT[2:1]# LOW INT[2:1]# LOW

INT[2:1]# HIGH INT[2:1]# HIGH

REG[0030h] SDRAM Host Page 0 Start Address Register
0000h

n/a SDRAM 0
25 24

15 14 13 12 11 10 9 8

SDRAM 0 23 18 n/a

7 6 5 4 3 2 1 0
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10. 
9 2 SDRAM 1 [25:18] 
1 25 18

CPU SDRAM 256K
1 140000h

17FFFFh CPU SDRAM
116 8.1

REG[0032h] 9 2 SDRAM 1 [25:18] 

9 2 SDRAM 2 [25:18]
2 25 18

CPU SDRAM 256K
2 180000h

1BFFFFh HOST CPU SDRAM
116 8.1

REG[0034h] 9 2 SDRAM 2 [25:18] 

9 2 SDRAM 3 [25:18]
3 25 18

CPU SDRAM 256K
3 1C0000h

1FFFFFh CPU SDRAM
116 8.1

REG[0036h] 7 0 SDRAM 3 [25:18] 

REG[0038h] REG[0042h]

REG[0032h] SDRAM Host Page 1 Start Address Register
0000h

n/a SDRAM 1
25 24

15 14 13 12 11 10 9 8

SDRAM 1 23 18 n/a

7 6 5 4 3 2 1 0

REG[0034h] SDRAM Host Page 2 Start Address Register
0000h

n/a SDRAM 2
25 24

15 14 13 12 11 10 9 8

SDRAM 2 23 18 n/a

7 6 5 4 3 2 1 0

REG[0036h] SDRAM Host Page 3 Start Address Register
0000h

SDRAM 3
25 24

15 14 13 12 11 10 9 8

SDRAM 3 23 18 n/a

7 6 5 4 3 2 1 0
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10. 
15

 
(441 20.4

)
0b 任

停

1b
1.

3. 02h
00h 01h

”REG[0000h]
bits 15-8 Product ID Register 0”

 10
0b

3-1
000b

0
0b

10.4.2  

REG[0400h] REG[0404h]

REG[0044h] Host Configuration Register
0000h

n/a  n/a

15 14 13 12 11 10 9 8
n/a  

7 6 5 4 3 2 1 0
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10. 
8 0 CNF[8:0]
S1D13513 CNF[8:0]

CNF[8:0] RESET#
CNF[8:0] RESET#

35 5.3

0 OSC1
OSC1 OSC1 PLL1

119 9-1
0b OSC1
1b OSC1

1. PLL2 REG[0440h] 1 0 00b OSC1
OSC1 LCD

REG[0830h] 0 0b
2.
3. OSC1

REG[0406h] Configuration Pins Status Register
xxxxh

n/a CNF8

15 14 13 12 11 10 9 8

CNF[7:0]

7 6 5 4 3 2 1 0

REG[0408h] OSC1 Control Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a OSC1

7 6 5 4 3 2 1 0
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10. 
0 OSC2
OSC2 OSC2 YUV

27MHz 119
9-1

0b OSC2
1b OSC2

1. PLL2 REG[0440h] 1 0 01b OSC2
OSC2 LCD

REG[0830h] 0 0b
2.
3. OSC2

PLL1 50MHz 8311h PLL2
100MHz

15 12 PLL1 RS [3:0]
Low LPF PLL1

REG[040Ah] OSC2 Control Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a OSC2

7 6 5 4 3 2 1 0

REG[040Ch] PLL1 Configuration Register 0
0000h

PLL1 RS 3 0 PLL1 VC 3 0

15 14 13 12 11 10 9 8

PLL1 V 1 0 PLL1 N 3 0

7 6 5 4 3 2 1 0

10-5 PLL1 RS

REG[040Ch] 15 12 PLL1

0000b 0111b

1000b 20MHz ≤ fPLL1REFCLK ≤ 150MHz

1001b

1010b 5MHz ≤ fPLL1REFCLK ≤ 20MHz

1011b 1111b
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10. 
11 8 PLL1 VC [3:0]
PLL1 VCO

7 6
00b

5 4 PLL1 V [1:0]
VCO 100MHz 400MHz

fVCO fPLL1OUT×VV

fVCO MHz VCO
fPLL1OUT MHz PLL1 N

VV V

VV 2 fPLL1OUT 50MHz VV 4
8 VCCO fVCO

PLL1 VC REG[040Ch] 11 8 VCO fVCO
100MHz 400MHz

10-6 PLL1 VC

REG[040Ch] 11 8 PLL1 VCO

0000b

0001b 100MHz ≤ fVCO ≤ 120MHz

0010b 120MHz < fVCO ≤ 160MHz

0011b 160MHz < fVCO ≤ 200MHz

0100b 200MHz < fVCO ≤ 240MHz

0101b 240MHz < fVCO ≤ 280MHz

0110b 280MHz < fVCO ≤ 320MHz

0111b 320MHz < fVCO ≤ 360MHz

1000b 360MHz < fVCO ≤ 400MHz

1001b 1111b

10-7 VV

REG[040Ch] 5 4 VV

00b

01b 2

10b 4

11b 8
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10. 
3 0 PLL1 N [3:0]
PLL1

fPLL1OUT fPLL1REFCLK×NN

fPLL1OUT MHz PLL1
fPLL1REFCLK MHz PLL1
NN N 1

15 0 PLL1 1 [15:0]
PLL1 0040h

0 PLL1
PLL1 PLL1 PLL1

REG[040Ch] REG[040Eh]

0b PLL1

1b PLL1

REG[0412h]

REG[040Eh] PLL1 Configuration Register 1
0000h

PLL1 1 15 8

15 14 13 12 11 10 9 8

PLL1 1 7 0

7 6 5 4 3 2 1 0

REG[0410h] PLL1 Control Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a PLL1

7 6 5 4 3 2 1 0
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10. 
PLL2 5.95MHz A333h PLL2
23.8MHz

15 12 PLL2 RS [3:0]
Low LPF PLL2

11 8 PLL2 VC [3:0]
PLL2 VCO

7 6
00b

REG[0414h] PLL2 Configuration Register 0
0000h

PLL2 RS 3 0 PLL2 VC 3 0

15 14 13 12 11 10 9 8

PLL2 V 1 0 PLL2 N 3 0

7 6 5 4 3 2 1 0

10-8 PLL2 RS

REG[0414h] 15 12 PLL2

0000b 0111b

1000b 20MHz ≤ fPLL2REFCLK ≤ 150MHz

1001b

1010b 5MHz ≤ fPLL2REFCLK ≤ 20MHz

1011b 1111b

10-9 PLL2 VC

REG[0414h] 11 8 PLL2 VCO

0000b

0001b 100MHz ≤ fVCO ≤ 120MHz

0010b 120MHz < fVCO ≤ 160MHz

0011b 160MHz < fVCO ≤ 200MHz

0100b 200MHz < fVCO ≤ 240MHz

0101b 240MHz < fVCO ≤ 280MHz

0110b 280MHz < fVCO ≤ 320MHz

0111b 320MHz < fVCO ≤ 360MHz

1000b 360MHz < fVCO ≤ 400MHz

1001b 1111b
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10. 
5 4 PLL2 V [1:0]
VCO 100MHz 400MHz

fVCO fPLL2OUT×VV

fVCO MHz VCO
fPLL2OUT MHz PLL2 N

VV V

VV 2 fPLL2OUT 50MHz VV 4
8 VCCO PLL2 VC
REG[0414h] 11 8 fVCO

VCO fVCO 100MHz 400MHz

3 0 N [3:0]
PLL2

fPLL2OUT fPLL2REFCLK×NN

fPLL2OUT MHz PLL2
fPLL2REFCLK MHz PLL2
NN N 1

15 0 PLL2 1 [15:0]
PLL2 0040h

10-10 VV

REG[0414h] 5 4 VV

00b

01b 2

10b 4

11b 8

REG[0416h] PLL2 Configuration Register 1
0000h

PLL2 1 15 8

15 14 13 12 11 10 9 8

PLL2 1 7 0

7 6 5 4 3 2 1 0
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10. 
0 PLL2
PLL2 PLL2 PLL2 

REG[0414h] REG[0416h]

0b PLL2

1b PLL2

REG[041Ah] REG[0422h]

1 0 PLL1 [1:0]
PLL1

PLL1 RESET# CNF[8:7]

PLL1 PLL1 PLL2
PLL2

119 9.

REG[0418h] PLL2 Control Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a PLL2

7 6 5 4 3 2 1 0

REG[0424h] PLL1 Reference Clock Divide Select Regis ter
0000h

n/a

15 14 13 12 11 10 9 8
n/a PLL1 1 0

7 6 5 4 3 2 1 0

10-11 PLL1

REG[0424h] 1 0 PLL1

00b 1:1

01b 1:2

10b 1:4

11b 1:8
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10. 
0 PLL1
PLL1 REG[0424h] 1 0

0b PLL1 CNF[8:7]

1b PLL1 REG[0424h] 1 0

0 PLL1
SDRAMCLK SYSCLK PLL1
SYSCLK SDRAMCLK 1/2 119

9.

PLL1 PLL1
REG[040Ch] REG[040Eh]

REG[040Ch] REG[040Eh]
0b PLL1
1b PLL1

PLL1 PLL1 SDRAMCLK
SYSCLK

PLL1

1. PLL1 REG[040Ch] REG[040Eh]

2. PLL1 REG[0410h] 0 1b  

3. PLL1

4. PLL1 REG[0428h] 0 1b

REG[0426h] PLL1 Control Register 0
0000h

n/a

15 14 13 12 11 10 9 8

n/a PLL1

7 6 5 4 3 2 1 0

REG[0428h] PLL1 Control Register 1
0000h

n/a

15 14 13 12 11 10 9 8

n/a PLL1

7 6 5 4 3 2 1 0
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10. 
12
KEYCLK

REG[042Ch] 11
0 SYSCLK KEYCLK 119 9.

0b KEYCLK

1b KEYCLK

11 0 [11:0]
KEYCLK

KEYCLK
SYSCLK KEYCLK 119 9.

REG[042Ch] Key Clock Control Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

10-12

REG[042Ch] 11 0

000h 1:1

001h 1:2

002h 1:3

•
•
•

•
•
•

FFDh 1:4094

FFEh 1:4095

FFFh 1:4096
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10. 
12 PWM
PWM PWMSRCCLK

PWM REG[042Eh] 11
0 SYSCLK PWMSRCCLK 119

9.
0b PWM PWMSRCCLK

1b PWM PWMSRCCLK

11 0 PWM [11:0]
PWM PWMSRCCLK

PWMSRCCLK
SYSCLK PWMSRCCLK 119 9.

REG[042Eh] PWM Source Clock Control Register
0000h

n/a
PWM

PWM 11 8

15 14 13 12 11 10 9 8

PWM 7 0

7 6 5 4 3 2 1 0

10-13 PWM

REG[042Eh] 11 0

000h 1:1

001h 1:2

002h 1:3

•
•
•

•
•
•

FFDh 1:4094

FFEh 1:4095

FFFh 1:4096
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10. 
7 0 I2C [7:0]
I2C I2CCLK

I2CCLK SYSCLK
I2CCLK 119 9.

I2C REG[0430h] 7 0 1

1 0 PLL2 [1:0]
PLL2

PLL2
119 9.

REG[0430h] I2C Clock Control Register
0000h

n/a

15 14 13 12 11 10 9 8

I2C 7 0

7 6 5 4 3 2 1 0

10-14 I2C

REG[0430h] 7 0

00h 1:1

01h 1:2

02h 1:3

•
•
•

•
•
•

FDh 1:254

FEh 1:255

FFh 1:256

REG[0440h] PLL2 Control Register 0
0000h

n/a

15 14 13 12 11 10 9 8
n/a PLL2 1 0

7 6 5 4 3 2 1 0

10-15 PLL2

REG[0440h] 1 0 PLL2

00b OSC1

01b OSC2

10b CLKI3

11b BUSCLK
S1D13513 Seiko Epson Corporation 153
Ver. 1.91



10. 
1 0 PLL2 [1:0]
PLL2 PLL2

PLL2 REG[0440h] 1 0
PLL2

PLL2 119
9.

3 2 PLL2 [1:0]
PLL2

119 9.

0 PLL2
LCDDCLK LCDSCLK PLL2

119 9.

PLL2 PLL2
REG[0414h] REG[0416h] REG[0414h]
REG[0416h]

0b PLL2
1b PLL2

REG[0442h] PLL2 Control Register 1
0000h

n/a

15 14 13 12 11 10 9 8
n/a PLL2 1 0

7 6 5 4 3 2 1 0

10-16 PLL2

REG[0442h] 1 0 PLL2

00b 1:1

01b 1:2

10b 1:4

11b 1:8

REG[0444h] PLL2 Control Register 2
0000h

n/a

15 14 13 12 11 10 9 8

n/a PLL2
1 0

n/a PLL2

7 6 5 4 3 2 1 0

10-17 PLL2

REG[0444h] 3 2 PLL2

00b PLL2

01b PLL2 REG[0442h] 1 0

10b

11b
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10. 
PLL2 PLL2 LCDDCLK
LCDSCLK

PLL2

1. PLL2 REG[0444h] 3 2

2. REG[0408h] REG[040Ah] REG[0440h] REG[0442h]

3. PLL2 REG[0414h] REG[0416h]

4. PLL2 REG[0418h] 0 1b

5. PLL2

6. PLL2 REG[0444h] 0 1b
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10. 
4 0 LCDDCLK [4:0]
REG[0444h] 0 PLL2 PLL2

LCD LCDDCLK
LCD

REG[0830h] 2 0b

REG[0446h] LCD Clock Control Register 0
0000h

n/a

15 14 13 12 11 10 9 8
n/a LCDDCLK 4 0

7 6 5 4 3 2 1 0

10-18 LCDDCLK

REG[0446h] 4 0 LCDDCLK REG[0446h] 4 0 LCDDCLK

00000b (00h) 10000b (10h)

00001b (01h) 1:2 10001b (11h) 1:18

00010b (02h) 10010b (12h)

00011b (03h) 1:4 10011b (13h) 1:20

00100b (04h) 10100b (14h)

00101b (05h) 1:6 10101b (15h) 1:22

00110b (06h) 10110b (16h)

00111b (07h) 1:8 10111b (17h) 1:24

01000b (08h) 11000b (18h)

01001b (09h) 1:10 11001b (19h) 1:26

01010b (0Ah) 11010b (1Ah)

01011b (0Bh) 1:12 11011b (1Bh) 1:28

01100b (0Ch) 11100b (1Ch)

01101b (0Dh) 1:14 11101b (1Dh) 1:30

01110b (0Eh) 11110b (1Eh)

01111b (0Fh) 1:16 11111b (1Fh) 1:32
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10. 
4 0 LCDSCLK [4:0]
REG[0444h] 0 PLL2 PLL2

LCD
LCDSCLK

REG[0448h] LCD Clock Control Register 1
0000h

n/a

15 14 13 12 11 10 9 8
n/a LCDSCLK 4 0

7 6 5 4 3 2 1 0

10-19 LCDSCLK

REG[0448h] 4 0 LCDSCLK REG[0448h] 4 0 LCDSCLK

00000b (00h) 10000b (10h)

00001b (01h) 1:2 10001b (11h) 1:18

00010b (02h) 10010b (12h)

00011b (03h) 1:4 10011b (13h) 1:20

00100b (04h) 10100b (14h)

00101b (05h) 1:6 10101b (15h) 1:22

00110b (06h) 10110b (16h)

00111b (07h) 1:8 10111b (17h) 1:24

01000b (08h) 11000b (18h)

01001b (09h) 1:10 11001b (19h) 1:26

01010b (0Ah) 11010b (1Ah)

01011b (0Bh) 1:12 11011b (1Bh) 1:28

01100b (0Ch) 11100b (1Ch)

01101b (0Dh) 1:14 11101b (1Dh) 1:30

01110b (0Eh) 11110b (1Eh)

01111b (0Fh) 1:16 11111b (1Fh) 1:32
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10. 
15 0 [15:0]
S1D13513

A55Ah

SDRAM

A55Ah

5 FIFO CLK
FIFO

0b FIFO CLK
1b FIFO CLK

4
0b

3 PCLK

PLL
121

10.1

0b PCLK
1b PCLK

2 HCLK2
LCDC SDRAM  

PLL LCDC SDRAM

0b HCLK2
1b HCLK2

REG[0460h] Software Reset Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[0462h] Clock Enable Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a FIFO CLK
PCLK HCLK2 HCLK1

7 6 5 4 3 2 1 0
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10. 
1 HCLK1
YUV YRC SDRAM

 PLL

0b HCLK1
1b HCLK1

0
0b
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10. 
11 8 GPIOD[3:0] [3:0]
GPIOD[3:0]

GPIOD[3:0] 26 5.2.4 GPIO
44 5.6 GPIO

0b

1b

7 0 GPIOC[7:0] [7:0]
GPIOC[7:0]

GPIOC[7:0] 26 5.2.4 GPIO
44 5.6 GPIO

0b

1b

REG[0466h]

13 8 GPIOH[5:0] [5:0]
GPIOH[5:0]

GPIOH[5:0] 21 5.2.2 LCD
44 5.6 GPIO

0b

1b

GPIOH[5:0] FPDAT[23:18] 24

REG[0464h] GPIOC&D Pull-down Resistor Control Regis ter
0000h

n/a GPIOD[3:0] 3 0

15 14 13 12 11 10 9 8

GPIOC[7:0] 7 0

7 6 5 4 3 2 1 0

REG[0468h] GPIOG&H Pull-down Resistor Control Regis ter
0000h
n/a GPIOH[5:0] 5 0

15 14 13 12 11 10 9 8
n/a GPIOG[4:0] 4 0

7 6 5 4 3 2 1 0
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10. 
4 0 GPIOG[4:0] [4:0]
GPIOG[4:0]

GPIOH[4:0] 21 5.2.2 LCD
44 5.6 GPIO

0b

1b

GPIOG[4:0] IO

15 0 MEMDQ[31:0] [31:0]
MEMDQ[31:0]

24 5.2.3 SDRAM

0b

1b

8 0 CNF[8:0] [8:0]
CNF[8:0]

CNF[8:0] S1D13513 35 5.3
RESET

CNF
0b

1b

REG[046Ah] MEMDQ Pull-down Resistor Control Registe r 0
0000h

MEMDQ[15:8] 15 8

15 14 13 12 11 10 9 8

MEMDQ[7:0] 7 0

7 6 5 4 3 2 1 0

REG[046Ch] MEMDQ Pull-down Resistor Control Registe r 1
0000h

MEMDQ[31:24] 31 24

15 14 13 12 11 10 9 8

MEMDQ[23:16] 23 16

7 6 5 4 3 2 1 0

REG[046Eh] CNF Pull-down Resistor Control Register
0000h

n/a CNF8
8

15 14 13 12 11 10 9 8

CNF[7:0] 7 0

7 6 5 4 3 2 1 0
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10. 
0

S1D13513
S1D13513

IO

0b
1b

121
10.1 SDRAM

2

REG[0472h] 1
REG[0472h] 1 1b

0b
1b

1

REG[0472h] 2
0b

1b

REG[0470h] Power Down Mode Control Register
0001h

n/a

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0

REG[0472h] Bus Time-out Reset Control Register
0001h

n/a

15 14 13 12 11 10 9 8

n/a

RO

7 6 5 4 3 2 1 0
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10. 
0
S1D13513

436
20.2

0b
WAIT# 2048 3072PLL1 CNF[8:7]

S1D13513 WAIT#
1b

REG[04A0h] REG[04A2h]

10.4.3  LCD

LCD GPIO
LCD

GPIO LCD
GPIO 44 5.6 GPIO

15
0b

14
LCD

0b TFT
1b

LCD REG[0830h] 0 0b

REG[0800h] LCD Panel Type Select Register
0000h

2 0 2 0

15 14 13 12 11 10 9 8

FPSHIFT n/a TFT 2 0

7 6 5 4 3 2 1 0
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10. 
13 11 [2:0]
REG[0800h] 14 1b

LCD

1. REG[0800h] 14 1b
FPSHIFT

STN REG[0800h] 13 11 000b
LCDDCLK÷8 

2 STN 8 REG[0800h] 13 11 010b
LCDDCLK÷4 

2.
REG[0844h] 01h 02h 04h

REG[083Eh] 2 1b 8bpp 16bpp
32bpp 64

3. 2
REG[0844h] 01h 02h 04h

32bpp 262,144

10 8 [2:0]

10-20

REG[0800h] 13 11

000b 1 2

001b

010b 2 1 3

011b 111b

10-21

REG[0800h] 10 8

TFT

000b

001b 16 8

010b 18

011b 24

100b 111b
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10. 
7 FPSHIFT
RGB

FPSHIFT
REG[0800h] 14

LCD
REG[0830h] 0 0b LCD

FPSHIFT
LCD

TFT YUV REG[0800h] 14 0b
0b TFT

FPSHIFT YUV
YUVCLKO GPIOD2

1b TFT
FPSHIFT YUV
YUVCLKO GPIOD2

REG[0800h] 14 1b
0b FPSHIFT

1b FPSHIFT

FPSHIFT LCD REG[0830h]
1 1b

1. LCD REG[0830h] 0 0b
2. LCD REG[0830h]

2 0b
3. REG[0800h] 7
4. LCD REG[0830h] 0 1b

2 0 TFT [2:0]
TFT REG[0800h] 14 0b
LCD TFT

HR-TFT TFT
REG[0C1Ah] GPIOG[4:0]

44 5.6 GPIO

10-22 TFT

REG[0800h] 2 0 TFT

000b TFT/ND-TFD

001b

010b HR-TFT

011b

100b ADV-7170 YUV

101b 111b
S1D13513 Seiko Epson Corporation 165
Ver. 1.91



10. 
YUV
PIP1 PIP2 bpp YUV REG[0832h]

10 8 6 4 2 0 YUV 4:2:2
YUV 462 21.4 YUV

11 0 [11:0]
FPLINE

REG[0802h] 11 0 1

REG[0802h] 11 0 ( FPSHIFT ×8) 1
8 2

REG[0802h] 11 0 ( FPSHIFT ×4) 1

HT ≥ HDP  HNDP

REG[0802h] LCD Horizontal Total Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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10. 
10 0 [10:0]
2

REG[0804h] 10 0 ( ÷2) 1

1.
HT ≥ HDP  HNDP

2. REG[0800h] 14 1b
8 8 2

4

11 0 [11:0]

TFT
REG[0806h] 11 0 1

REG[0806h] 11 0 ( ×8) 1
8 2

REG[0806h] 11 0 ( ×4) 1
YUV

REG[0806h] 11 0 ( ×2) 1

REG[0804h] LCD Horizontal Display Period Register
0000h

n/a 10 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[0806h] LCD Horizontal Display Period Start Posi tion Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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10. 
15
FPLINE

0b FPLINE Low

1b FPLINE High

8 0 [8:0]
FPLINE

REG[0808h] 8 0 1

REG[0808h] 8 0 ( ×8) 1
8 2

REG[0808h] 8 0 ( ×4) 1

11 0 [11:0]
FPLINE

REG[080Ah] 11 0

REG[080Ah] 11 0 ×8
8 2

REG[080Ah] 11 0 ×4

REG[0808h] LCD Horizontal Pulse Width Register
0000h

n/a
8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[080Ah] LCD Horizontal Pulse Start Position Regi ster
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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10. 
11 0 [11:0]
FPFRAME

REG[080Ch] 11 0 1

000h

11 0 [11:0]

REG[080Eh] 11 0 1

FFFh

11 0 [11:0]

REG[0810h] 11 0

REG[080Ch] LCD Vertical Total Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[080Eh] LCD Vertical Display Period Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[0810h] LCD Vertical Display Period Start Positi on Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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10. 
15
FPFRAME

0b FPFRAME Low

1b FPFRAME High

4 0 [4:0]
FPFRAME

REG[0812h] 4 0 1

11 0 [11:0]
FPFRAME

REG[0814h] 11 0

15
0b

7 5 LCD [2:0]
AC

91 7.6.3 ND-TFD 8
92 7.6.4 ND-TFD 9

93 7.6.5 a-Si TFT 94
7.6.6 uWIRE

REG[0812h] LCD Vertical Pulse Width Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a 4 0

7 6 5 4 3 2 1 0

REG[0814h] Vertical Pulse Start Position Register
0000h

n/a 11 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[0816h] LCD Serial Interface Configuration Regis ter
0000h

n/a

15 14 13 12 11 10 9 8

LCD 2 0
LCD n/a LCD LCD

7 6 5 4 3 2 1 0
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10. 
4 LCD

0b MSB
1b LSB

85 7.6

1 LCD

171 10-24

85 7.6

0 LCD

171 10-24

85 7.6

10-23 LCD

REG[0816h] 7 5 LCD

000b ND-TFT 4 8

001b ND-TFD 3 9

010b a-Si TFT 8

011b

100b µWire 16

101b 24

110b 111b

10-24

REG[0816h] 1 REG[0816h] 0

0b
0b Low

1b High

1b
0b Low

1b High
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10. 
15 VSYNC
VSYNC CPU

0b CPU
1b CPU

11 VSYNC
VSYNC VSYNC VSYNC

REG[0818h] 10

0b VSYNC
1b VSYNC

1b

10 VSYNC
VSYNC

VSYNC VSYNC REG[0818h] 11

0b VSYNC

1b VSYNC

0 VNDP
LCD

VNDP 1

0b LCD
1b LCD

1

REG[0818h] LCD Status Register
0000h

VSYNC n/a VSYNC
VSYNC

n/a

15 14 13 12 11 10 9 8
n/a VNDP RO

7 6 5 4 3 2 1 0
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10. 
11 0 LCD VSYNC [11:0]
VSYNC

YUV REG[0800h] 2 0 100b

15 8 LCD [7:0]
24 uWire

 
REG[0816h] 7 5 LCD

7 0 CD[15:8]
8 LCD

REG[081Ch] 7 0

REG[081Ch]

7 0 LCD [7:0]
LCD

24
REG[0816h] 7 5 101b LCD

7 0 CD[7:0]

REG[081Ah] LCD VSYNC Interrupt Delay Register
0000h

n/a LCD VSYNC 11 8

15 14 13 12 11 10 9 8

LCD VSYNC 7 0

7 6 5 4 3 2 1 0

REG[081Ch] LCD Serial Command/Parameter Register
0000h

LCD 7 0

15 14 13 12 11 10 9 8

LCD 7 0

7 6 5 4 3 2 1 0
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10. 
15 8 LCD [15:8]
24

24
REG[0816h] 7 5 101b LCD

15 8 CD[23:16]
REG[081Ch]

REG[081Ch]

7 0 MOD [7:0]
LCD REG[0800h]

14 1b
00h MOD FPDRDY FPFRAME
0 n MOD FPDRDY n FPLINE

REG[081Eh] MOD/Serial Command Register
0000h

LCD 15 8

15 14 13 12 11 10 9 8

MOD 7 0

7 6 5 4 3 2 1 0
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10. 
10.4.4  HR-TFT

LCD GPIO
LCD

GPIO LCD
GPIO 44 5.6 GPIO

2
0b

1 HR-TFT PS
HR-TFT REG[0800h] 2 0 010b

 PS
PS PS1 PS2 PS3 HR-

TFT
0b PS PS1
1b PS PS2

0 HR-TFT
HR-TFT

0b SPL SPR 0
1b SPL 0 SPR

10 0 HR-TFT CLS [10:0]
HR-TFT REG[0800h] 2 0 010b

CLS PCLK

REG[0820h] HR-TFT Configuration Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a HR-TFT PS HR-TFT

7 6 5 4 3 2 1 0

REG[0822h] HR-TFT CLS Width Register
0000h

n/a HR-TFT CLS 10 8

15 14 13 12 11 10 9 8

HR-TFT CLS 7 0

7 6 5 4 3 2 1 0
S1D13513 Seiko Epson Corporation 175
Ver. 1.91



10. 
7 0 PS1 [7:0]
HR-TFT REG[0800h] 2 0 010b

CLS PS1
PCLK

9 0 HR-TFT PS2 [9:0]
HR-TFT REG[0800h] 2 0 010b

LP
PS2 PCLK

8 0 HR-TFT PS2 [8:0]
HR-TFT REG[0800h] 2 0 010b

PS2
PCLK

8 0 HR-TFT PS3 [8:0]
HR-TFT REG[0800h] 2 0 010b

 PS3 PCLK

REG[0824] HR-TFT PS1 Rising Edge Register
0000h

n/a

15 14 13 12 11 10 9 8

HR-TFT PS1 7 0

7 6 5 4 3 2 1 0

REG[0826h] HR-TFT PS2 Rising Edge Register
0000h

n/a HR-TFT PS2
9 8

15 14 13 12 11 10 9 8

HR-TFT PS2 7 0

7 6 5 4 3 2 1 0

REG[0828h] HR-TFT PS2 Toggle Width Register
0000h

n/a
HR-TFT PS2

8

15 14 13 12 11 10 9 8

HR-TFT PS2 7 0

7 6 5 4 3 2 1 0

REG[082Ah] HR-TFT PS3 Signal Width Register
0000h

n/a
HR-TFT PS3

8

15 14 13 12 11 10 9 8

HR-TFT PS3 7 0

7 6 5 4 3 2 1 0
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10. 
6 0 HR-TFT REV [6:0]
HR-TFT REG[0800h] 2 0 010b

LP REV
PCLK

4 0 HR-TFT PS1/2 [4:0]
HR-TFT REG[0800h] 2 0 010b

PS

REG[082Ch] HR-TFT REV Toggle Point Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a HR-TFT 6 0

7 6 5 4 3 2 1 0

REG[082Eh] HR-TFT PS1/2 End Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a HR-TFT PS1/2 4 0

7 6 5 4 3 2 1 0
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10. 
10.4.5  LCD

LCD GPIO
LCD

GPIO LCD
GPIO 44 5.6 GPIO

15
YUV

0b
1b

13

REG[0834h] 15 REG[0834h] 14 13

REG[0834h] 15 1b
0b
1b

12

REG[0834h] 15 REG[0834h] 14 13

REG[0834h] 12 11 00b
0b
1b

REG[0830h] Display Mode Setting Register 0
0000h

n/a
RO

n/a 2 0

15 14 13 12 11 10 9 8

LCD
WO

n/a LCD/YUV
RO

n/a LCD/YUV

7 6 5 4 3 2 1 0
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10. 
10 8 [2:0]

REG[0818h] 0 REG[0818h]
11

REG[0818h] 15 REG[0818h] 10 REG[081Ah]

PIP1 Y REG[084Eh] 10 0 PIP1
0

7 LCD
LCD

LCD REG[0800h]
REG[0870h]

0b
1b LCD

6
Low

0b
1b

5

REG[0830h] 6 1b

0b
1b

4
0b

2 LCD/YUV
S1D13513 LCD YUV

0b LCD/YUV
1b LCD/YUV

10-25

REG[0830h] 10 8

000b

001b PIP1

010b PIP2

011b PIP1 PIP2

100b 111b
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10. 
0 LCD/YUV
LCD/YUV LCD/YUV

REG[0800h] 2 0
LCD YUV

0b LCD/YUV
1b LCD/YUV

15 PIP
PIP

0b PIP2
1b PIP1

11 PIP2 ARGB
PIP2

0b RGB
1b ARGB

REG[0832h] Display Mode Setting Register 1
0000h

PIP n/a PIP2
ARGB

PIP2 bpp 2 0

15 14 13 12 11 10 9 8
n/a PIP1 bpp 2 0 n/a bpp 2 0

7 6 5 4 3 2 1 0
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10. 
10 8 PIP2 bpp [2:0]
PIP2 /

PIP2
PIP2

ARGB REG[0832h] 11 RGB ARGB

1. 2 REG[0800h] 13 11
010b REG[0844h] 01h 02h

04h 32bpp RGB 32bpp ARGB 262,144
16bpp RGB 16bpp ARGB 65,536

2. REG[0800h] 13 11 000b
REG[0844h] 01h 02h

04h 8/16/32bpp RGB/ARGB 64
3. YUV REG[0800h] 2 0 100b

010b YUV 462
21.4 YUV

10-26 PIP2 bpp

REG[0832h] 10 8 bpp
RGB

REG[0832h] 11 0b 
ARGB

REG[0832h] 11 1b 

000b 8bpp RGB 3:3:2

001b 16bpp RGB 5:6:5 ARGB 1:5:5:5

010b 16bpp YUV 3 ARGB 4:4:4:4

011b 32bpp RGB 8:8:8

100b 32bpp ARGB 8:8:8:8

101b 111b
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10. 
6 4 PIP1 bpp [2:0]
PIP1 /

PIP1

1. 2 REG[0800h] 13 11
010b REG[0844h] 01h 02h

04h 32bpp RGB 262,144 16bpp RGB
65,536

2. REG[0800h] 13 11 000b
REG[0844h] 01h 02h

04h 8/16/32bpp RGB 64
3. YUV REG[0800h] 2 0 100b

010b YUV 462
21.4 YUV

10-27 PIP1 bpp

REG[0832h] 6 4 bpp

000b 8bpp RGB 3:3:2

001b 16bpp RGB 5:6:5

010b YUV 3

011b 32bpp RGB 8:8:8

100b

101b 111b
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10. 
2 0 bpp [2:0]
/

1. 2 REG[0800h] 13 11
010b REG[0844h] 01h 02h

04h 32bpp RGB 262,144 16bpp RGB
65,536

2. REG[0800h] 13 11 000b
REG[0844h] 01h 02h

04h 8/16/32bpp RGB 64
3. YUV REG[0800h] 2 0 100b

010b YUV 462
21.4 YUV

15

REG[0834h] 12 11
REG[0834h]

14 13
0b
1b

10-28 bpp

REG[0832h] 2 0 bpp

000b 8bpp RGB 3:3:2

001b 16bpp RGB 5:6:5

010b YUV 3

011b 32bpp RGB 8:8:8

100b

101b 111b

REG[0834h] Display Mode Setting Register 2
0000h

1 0 1 0
PIP2 PIP2 SwivelView

1 0

15 14 13 12 11 10 9 8

n/a PIP1
PIP1

SwivelView 1 0

7 6 5 4 3 2 1 0
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10. 
14 13 [1:0]

12 11 [1:0]

YRC REG[3000h] 12 1b
YRC 0 REG[3002h] REG[3004h]

YRC
1 REG[3006h] REG[3008h]

10 PIP2
PIP2

384 13.2
0b PIP2

1b PIP2

9 8 PIP2 SwivelView [1:0]
PIP2 SwivelView

SwivelView PIP2
SwivelView 381 13.1 SwivelView™

10-29

REG[0834h] 14 13

00b

01b PIP1

10b PIP2

11b

10-30

REG[0834h] 12 11

00b

01b

10b

11b

10-31 PIP2 SwivelView

REG[0834h] 9 8
PIP2 Swivel View

00b 0°

01b

10b 180°

11b
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10. 
2 PIP1
PIP1
384 13.2

0b
1b

1 0 PIP1 SwivelView [1:0]
PIP1 SwivelView

SwivelView
SwivelView 381 13.1 SwivelView™

10-32 PIP1 SwivelView

REG[0834h] 1 0
PIP1

SwivelView

00b 0°

01b

10b 180°

11b
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10. 
14 PIP2
1

ARGB 1:5:5:5 8 0h 0%
80h 50% 1b

0h C0h 75%
0b
1b

0h
REG[0836h] 10 9 00b

13 PIP2
REG[0836h] 10 9

2
0b PIP2

1b PIP2

(Pm×α) Pp×(1 α)
α αm×αc

Pm  
Pp PIP2
αm  
αc REG[0836h] 7 0

12 PIP2
PIP2

0b
1b

10 9 PIP2 [1:0]
PIP2

REG[0836h] PIP2 Window Alpha Blending Mode Register
0000h

n/a PIP2 PIP2 PIP2 n/a PIP2
1 0

PIP2

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

10-33 PIP2

REG[0836h] 10 9 PIP2

00b

01b ARGB

10b
ARGB

11b
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10. 
(Pp×α) Pm×(1 α)
α αm×αc 

Pm  
Pp PIP2
αm  
αc REG[0836h] 7 0

00b a ac 01b a am
a 1 0 1 am REG[0832h] 10

8 ARGB
ARGB 1:5:5:5

am 10 0 0.5 ARGB 4:4:4:4 am 1/16
0 15/16 ARGB 8:8:8:8 am 1/256

0 255/256

REG[0836h] 10 9 01b
10b ARGB

REG[0832h] 11 1b

8 PIP2
PIP2

0b
1b

7 0 [7:0]
PIP2

REG[0836h] 10 9 00b 10b
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10. 
7 0 PIP2 [7:0]
PIP2

REG[0836h] 12 1b

8 16bpp
8

0

7 0 PIP2 [7:0]
PIP2

REG[0836h] 12 1b

8 16bpp
8

0

7 0 PIP2 [7:0]
PIP2

REG[0836h] 12 1b

8 16bpp
8

0

REG[0838h] PIP2 Window Transparent Key Color Red Re gister
0000h

n/a

15 14 13 12 11 10 9 8

PIP2 7 0

7 6 5 4 3 2 1 0

REG[083Ah] PIP2 Window Transparent Key Color Green Register
0000h

n/a

15 14 13 12 11 10 9 8

PIP2 7 0

7 6 5 4 3 2 1 0

REG[083Ch] PIP2 Window Transparent Key Color Blue R egister
0000h

n/a

15 14 13 12 11 10 9 8

PIP2 7 0

7 6 5 4 3 2 1 0
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10. 
14 LUT
LUT

REG[083Eh] 5 4 LUT
LUT

0b LUT
1b LUT

REG[083Eh] 11 10 5 4
LUT

13 PIP2 LUT
PIP2 LUT

REG[083Eh] 5 4 LUT
LUT

0b LUT
1b LUT

REG[083Eh] 11 10 5 4
PIP2 LUT

12 PIP1 LUT
PIP1 LUT

REG[083Eh] 5 4 LUT
LUT

0b LUT
1b LUT

REG[083Eh] 11 10 5 4
PIP1 LUT

REG[083Eh] Gamma Control Register
0000h

n/a LUT

PIP2
LUT

PIP1
LUT LUT PIP

1 0
LUT 1 0

15 14 13 12 11 10 9 8

n/a LUT 1 0
LUT

LUT

7 6 5 4 3 2 1 0
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10. 
11 10 LUT PIP [1:0]
REG[083Eh] 5 4 10b

PIP B LUT
PIP

  

9 8 LUT [1:0]
LUT REG[0842h]

LUT RGB
LUT LUT

REG[0840h]

11b LUT R G B
 

5 4 LUT [1:0]
LUT A B

LUT

10-34 LUT PIP

REG[083Eh] 11 10 LUT PIP

00b PIP1 PIP2

01b PIP1

10b PIP2

11b

10-35 LUT

REG[083Eh] 9 8 LUT

00b LUT

01b LUT

10b LUT

11b LUT
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10. 
3
0b 0

1b
MSB RGB 5:6:5

18 R'G'B' 666 MSB R[5] B[5]
R'[6]  B'[6]

2
0b

RGB 5:6:5 18
RGB 6:6:6 R'[0] B'[0]

1b

REG[0800h] 14 1b
REG[0800h] 13 11 000b LUT

1b

1 LUT
LUT REG[0842h]

LUT REG[0840h]

0b LUT

1b LUT
LUT

10-36 LUT

REG[083Eh] 5 4 LUT

00b A PIP1
B

01b B PIP1
A

10b

A
B PIP REG[083Eh]

11 10

LUT

11b

A B
LUT REG[0842h] LUT
LUT

LUT

LUT
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10. 
0 LUT
LUT

0b LUT
LUT

1b LUT REG[083Eh]

7 0 LUT [7:0]
LUT REG[0842h]

LUT
LUT LUT

LUT
REG[083Eh] 1 1b

LUT
REG[083Eh] 9 8

LUT LUT
REG[0842h]

7 0 LUT [7:0]
LUT REG[0840h]

LUT RGB

LUT SRAM
LUT LUT

REG[0840h] Gamma LUT Access Address Port Register
0000h

n/a

15 14 13 12 11 10 9 8

LUT 7 0

7 6 5 4 3 2 1 0

REG[0842h] Gamma LUT Access Data Port Register
XXXXh

n/a

15 14 13 12 11 10 9 8

LUT 7 0

7 6 5 4 3 2 1 0
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10. 
2 0 [2:0]

1. REG[0800h] 14 1b
01h 02h 04h 00h

2. REG[0800h] 14 1b
REG[0800h] 13 11 010b 16bpp 65,536 32bpp 262,144

REG[0844h] 01h 02h 04h
REG[0844h] 00h 16bpp 32bpp 4,096

3. REG[0800h] 14 1b
REG[0800h] 13 11 000b 8bpp 16bpp 32bpp 64

REG[0844h]
01h 02h 04h

REG[0844h] 00h 8bpp 16bpp 32bpp 16

REG[0844h] Pseudo Color Mode Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a 2 0

7 6 5 4 3 2 1 0

10-37

REG[0844h] 2 0

000b

001b 2×2

010b FRM

011b

100b

101b 111b
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10. 
15
0b

8 0 FIFO1 High [8:0]
FIFO1

15
0b

8 0 FIFO2 High [8:0]
FIFO2

10 0 PIP1 X [10:0]
PIP1 X 2

0,0
REG[084Ah] 10 0 PIP1 X ÷2 

1. REG[0818h] 0 1b

2. PIP
3. REG[0800h] 14 1b PIP1 X

8

REG[0846h] Display FIFO1 Threshold Register
01FFh

n/a
FIFO1 High

8

15 14 13 12 11 10 9 8

FIFO1 High 7 0

7 6 5 4 3 2 1 0

REG[0848h] Display FIFO2 Threshold Register
01FFh

n/a
FIFO2 High

8

15 14 13 12 11 10 9 8

FIFO2 High 7 0

7 6 5 4 3 2 1 0

REG[084Ah] PIP1 Window X Start Position Register
0000h

n/a PIP1 X 10 8

15 14 13 12 11 10 9 8

PIP1 X 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 PIP1 X [10:0]
PIP1 X 2

0,0
REG[084Ch] 10 0 (PIP1 X 1)÷2

1. REG[0818h] 0 1b

2. PIP
3. REG[0800h] 14 1b PIP1 X

8

10 0 PIP1 Y [10:0]
PIP1 Y 2

0,0
REG[084Eh] 10 0 PIP1 Y ÷2 

1. REG[0818h] 0 1b

2. PIP1 PIP1 Y 0h

10 0 PIP1 Y [10:0]
PIP1 Y 2

0,0
REG[0850h] 10 0 (PIP1 Y 1)÷2 

REG[0818h] 0 1b

REG[084Ch] PIP1 Window X End Position Register
0000h

n/a PIP1 X 10 8

15 14 13 12 11 10 9 8

PIP1 X 7 0

7 6 5 4 3 2 1 0

REG[084Eh] PIP1 Window Y Start Position Register
0000h

n/a PIP1 Y 10 8

15 14 13 12 11 10 9 8

PIP1 Y 7 0

7 6 5 4 3 2 1 0

REG[0850h] PIP1 Window Y End Position Register
0000h

n/a PIP1 Y 10 8

15 14 13 12 11 10 9 8

PIP1 Y 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 PIP2 X [10:0]
PIP2 X 2

0,0
REG[0852h] 10 0 PIP2 X ÷2 

REG[0800h] 14 1b PIP2 X
8

10 0 PIP2 X [10:0]
PIP2 X 2

0,0
REG[0854h] 10 0 (PIP2 X 1)÷2 

REG[0800h] 14 1b PIP2 X
8

10 0 PIP2 Y [10:0]
PIP2 Y 2

0,0
REG[0852h] 10 0 PIP2 Y ÷2 

REG[0852h] PIP2 Window X Start Position Register
0000h

n/a PIP2 X 10 8

15 14 13 12 11 10 9 8

PIP2 X 7 0

7 6 5 4 3 2 1 0

REG[0854h] PIP2 Window X End Position Register 
0000h

n/a PIP2 X 10 8

15 14 13 12 11 10 9 8

PIP2 X 7 0

7 6 5 4 3 2 1 0

REG[0856h] PIP2 Window Y Start Position Register 
0000h

n/a PIP2 Y 10 8

15 14 13 12 11 10 9 8

PIP2 Y 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 PIP2 Y [10:0]
PIP2 Y 2

0,0
REG[0858h] 10 0 (PIP2 Y 1)÷2 

REG[085Ch] 9 0

REG[085Ah] 15 0
[25:0]

32bpp REG[0832h] 2 0 011b 1 0 00b

16bpp REG[0832h] 2 0 001b 0 0b

REG[0858h] PIP2 Window Y End Position Register 
0000h

n/a PIP2 Y 10 8

15 14 13 12 11 10 9 8

PIP2 Y 7 0

7 6 5 4 3 2 1 0

REG[085Ah] Main Window Front Buffer Start Address R egister 0 
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[085Ch] Main Window Front Buffer Start Address R egister 1
0000h

n/a
25 24

15 14 13 12 11 10 9 8

23 16

7 6 5 4 3 2 1 0
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10. 
REG[0860h] 9 0

REG[085Eh] 15 0
PIP1 [25:0] 

PIP1

32bpp REG[0832h] 6 4 011b 1 0 00b

16bpp REG[0832h] 6 4 001b 0 0b

REG[0864h] 9 0

REG[0862h] 15 0
PIP2 [25:0] 

PIP2

32bpp REG[0832h] 10 8 1 0 00b

16bpp REG[0832h] 10 8 0 0b

REG[085Eh] PIP1 Window Front Buffer Start Address R egister 0 
0000h

PIP1 15 8

15 14 13 12 11 10 9 8

PIP1 7 0

7 6 5 4 3 2 1 0

REG[0860h] PIP1 Window Front Buffer Start Address R egister 1
0000h

n/a PIP1
25 24

15 14 13 12 11 10 9 8

PIP1 23 16

7 6 5 4 3 2 1 0

REG[0862h] PIP2 Window Front Buffer Start Address R egister 0 
0000h

PIP2 15 8

15 14 13 12 11 10 9 8

PIP2 7 0

7 6 5 4 3 2 1 0

REG[0864h] PIP2 Window Front Buffer Start Address R egister 1
0000h

n/a PIP2
25 24

15 14 13 12 11 10 9 8

PIP2 23 16

7 6 5 4 3 2 1 0
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10. 
REG[0868h] 9 0

REG[0866h] 15 0
PIP1 PIP2 [25:0] 

PIP1 PIP2

32bpp REG[0832h] 1 0 00b
16bpp REG[0832h] 0 0b

13 0 [13:0]

13 0 PIP1 [13:0]
PIP1

REG[0818h] 0 1b

REG[0866h] Main/PIP1/PIP2 Window Back Buffer Start Address Register 0 
0000h

PIP1 PIP2 15 8

15 14 13 12 11 10 9 8

PIP1 PIP2 7 0

7 6 5 4 3 2 1 0

REG[0868h] Main/PIP1/PIP2 Window Back Buffer Start Address Register 1
0000h

n/a PIP1 PIP2
25 24

15 14 13 12 11 10 9 8

PIP1 PIP2 23 16

7 6 5 4 3 2 1 0

REG[086Ah] Main Window Front Buffer Line Address Of fset Register
0000h
n/a 13 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[086Ch] PIP1 Window Front Buffer Line Address Of fset Register
0000h
n/a PIP1 13 8

15 14 13 12 11 10 9 8

PIP1 7 0

7 6 5 4 3 2 1 0
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10. 
13 0 PIP2 [13:0]
PIP2

13 0 PIP1 PIP2
[13:0]

PIP1 PIP2

7 UV
0b UV
1b UV

4 3 [1:0]
REG[0880h] 0 1b

0

0b

1b

REG[086Eh] PIP2 Window Front Buffer Line Address Of fset Register
0000h
n/a PIP2 13 8

15 14 13 12 11 10 9 8

PIP2 7 0

7 6 5 4 3 2 1 0

REG[0870h] Main/PIP1/PIP2 Window Back Buffer Line A ddress Offset Register
0000h
n/a PIP1 PIP2 13 8

15 14 13 12 11 10 9 8

PIP1 PIP2 7 0

7 6 5 4 3 2 1 0

REG[0880h] Color Conversion Control Register
0000h

n/a

15 14 13 12 11 10 9 8

UV n/a 1 0 n/a

7 6 5 4 3 2 1 0

10-38

REG[0880h] 4 3

00b PIP1 PIP2

01b PIP1

10b PIP2

11b PIP1 PIP2
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10. 
10 0 X [10:0]

10 9 8 7 0

REG[0882h] REG[0892h] Color Conversion Matrix Coefficient Regi sters 0 8
0000h

n/a X 10 8

15 14 13 12 11 10 9 8

X 7 0

7 6 5 4 3 2 1 0
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10. 
10.4.6  GPIO

GPIO
GPIO

13 5. GPIO
44 5.6 GPIO

7 0 GPIOA [7:0]
GPIOA[7:0]

GPIOAx GPIOA Pin Function
REG[0C02h]

GPIOAx GPIOA
GPIOA7 High GPIOA

7 1b
GPIOAx GPIOA

GPIOAx GPIOA
GPIOA 7 1b

GPIOA7 High

REG[0C00h] GPIOA Data Register
0000h

n/a

15 14 13 12 11 10 9 8

GPIOA 7 0

7 6 5 4 3 2 1 0
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10. 
15 0 GPIOAx [1:0]
GPIOA[7:0] 2 GPIO

GPIOAx
GPIOAx GPIO

26 5.2.4 GPIO

REG[0C02h] GPIOA Pin Function Register
0000h

GPIOA7 1 0 GPIOA6 1 0 GPIOA5 1 0 GPIOA4 1 0

15 14 13 12 11 10 9 8

GPIOA3 1 0 GPIOA2 1 0 GPIOA1 1 0 GPIOA0 1 0

7 6 5 4 3 2 1 0

10-39 GPIOAx

GPIOAx 1 0 GPIOAx

00b GPIOAx

01b GPIOAx GPIO #1

10b GPIOAx

11b GPIOAx GPIO #2
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10. 
7 0 GPIOB [7:0]
GPIOB[7:0]

GPIOBx GPIOB Pin Function
REG[0C06h]

GPIOBx GPIOB
GPIOB7 High GPIOB

7 1b
GPIOBx GPIOB

GPIOBx GPIOB
GPIOB 7 1b

GPIOB7 High

15 0 GPIOBx [1:0]
GPIOB[7:0] 2 GPIO

GPIOBx
GPIOBx GPIO

26 5.2.4 GPIO

GPIOB[6:4] GPIO #2

REG[0C04h] GPIOB Data Register
0000h

n/a

15 14 13 12 11 10 9 8

GPIOB 7 0

7 6 5 4 3 2 1 0

REG[0C06h] GPIOB Pin Function Register
0000h

GPIOB7 1 0 GPIOB6 1 0 GPIOB5 1 0 GPIOB4 1 0

15 14 13 12 11 10 9 8

GPIOB3 1 0 GPIOB2 1 0 GPIOB1 1 0 GPIOB0 1 0

7 6 5 4 3 2 1 0

10-40 GPIOBx

GPIOBx 1 0 GPIOBx

00b GPIOBx

01b GPIOBx GPIO #1

10b GPIOBx

11b GPIOBx GPIO #2
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10. 
7 0 GPIOC [7:0]
GPIOC[7:0]

GPIOCx GPIOC Pin Function
REG[0C0Ah]

GPIOCx GPIOC
GPIOC7 High GPIOC

7 1b
GPIOCx GPIOC

GPIOCx GPIOC
GPIOC 7 1b

GPIOC7 High

15 0 GPIOCx [1:0]
GPIOC[7:0] 2 GPIO

GPIOCx
GPIOCx GPIO

26 5.2.4 GPIO

REG[0C08h] GPIOC Data Register
0000h

n/a

15 14 13 12 11 10 9 8

GPIOC 7 0

7 6 5 4 3 2 1 0

REG[0C0Ah] GPIOC Pin Function Register
0000h

GPIOC7 1 0 GPIOC6 1 0 GPIOC5 1 0 GPIOC4 1 0

15 14 13 12 11 10 9 8

GPIOC3 1 0 GPIOC2 1 0 GPIOC1 1 0 GPIOC0 1 0

7 6 5 4 3 2 1 0

10-41 GPIOCx

GPIOCx 1 0 GPIOCx

00b GPIOCx

01b GPIOCx GPIO #1

10b GPIOCx

11b GPIOCx GPIO #2
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10. 
3 0 GPIOD [3:0]
GPIOD[3:0]

GPIODx GPIOD Pin Function
REG[0C0Eh]

GPIODx GPIOD
GPIOD3 High GPIOD

3 1b
GPIODx GPIOD

GPIODx GPIOD
GPIOD 3 1b

GPIOD3 High

7 0 GPIODx [1:0]
GPIOD[3:0] 2 GPIO

GPIODx
GPIODx GPIO

26 5.2.4 GPIO

REG[0C10h] REG[0C16h]

REG[0C0Ch] GPIOD Data Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a GPIOD 3 0

7 6 5 4 3 2 1 0

REG[0C0Eh] GPIOD Pin Function Register
0000h

n/a

15 14 13 12 11 10 9 8

GPIOD3 1 0 GPIOD2 1 0 GPIOD1 1 0 GPIOD0 1 0

7 6 5 4 3 2 1 0

10-42 GPIODx

GPIODx 1 0 GPIODx

00b GPIODx

01b GPIODx GPIO #1

10b GPIODx

11b GPIODx GPIO #2
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10. 
4 0 GPIOG [4:0]
GPIOG[4:0]

GPIOGx GPIOG Pin Function
REG[0C1Ah]

GPIOGx GPIOG
GPIOG4 High GPIOG

4 1b
GPIOGx GPIOG

GPIOGx GPIOG
GPIOG 4 1b

GPIOG4 High

9 0 GPIOGx [1:0]
GPIOG[4:0] 2 GPIO

GPIOGx
GPIOGx GPIO

26 5.2.4 GPIO

REG[0C18h] GPIOG Data Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a GPIOG 4 0

7 6 5 4 3 2 1 0

REG[0C1Ah] GPIOG Pin Function Register
0000h

n/a GPIOG4 1 0

15 14 13 12 11 10 9 8

GPIOG3 1 0 GPIOG2 1 0 GPIOG1 1 0 GPIOG0 1 0

7 6 5 4 3 2 1 0

10-43 GPIOGx

GPIOGx 1 0 GPIOGx

00b GPIOGx

01b GPIOGx GPIO #1

10b GPIOGx

11b GPIOGx GPIO #2
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10. 
5 0 GPIOH [5:0]
GPIOH[5:0]

GPIOHx GPIOH Pin Function
REG[0C1Eh]

GPIOHx GPIOH
GPIOH5 High GPIOH

5 1b
GPIOHx GPIOH

GPIOHx GPIOH
GPIOH 5 1b

GPIOH5 High

11 0 GPIOHx [1:0]
GPIOH[5:0] 2 GPIO

GPIOHx
GPIOHx GPIO

26 5.2.4 GPIO

REG[0C20h] REG[0C22h]

REG[0C1Ch] GPIOH Data Register
00XXh

n/a

15 14 13 12 11 10 9 8
n/a GPIOH 5 0

7 6 5 4 3 2 1 0

REG[0C1Eh] GPIOH Pin Function Register
0000h

n/a GPIOH5 1 0 GPIOH4 1 0

15 14 13 12 11 10 9 8

GPIOH3 1 0 GPIOH2 1 0 GPIOH1 1 0 GPIOH0 1 0

7 6 5 4 3 2 1 0

10-44 GPIOHx

GPIOHx 1 0 GPIOHx

00b GPIOHx

01b GPIOHx GPIO #1

10b GPIOHx

11b GPIOHx GPIO #2
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10. 
15 8 GPIOB [7:0]
GPIOB[7:0]

REG[0C28h]
0b
1b

15 1b GPIOB7

REG[0C2Ah]

7 0 GPIOA [7:0]
GPIOA[7:0]

REG[0C28h]
0b
1b

0 0b GPIOA0

REG[0C2Ah]

REG[0C24h] GPIOA&B Interrupt Type Register
0000h

GPIOB 7 0

15 14 13 12 11 10 9 8

GPIOA 7 0

7 6 5 4 3 2 1 0
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10. 
15 8 GPIOB [7:0]
GPIOB[7:0]

REG[0C28h]
0b High

1b Low

REG[0C2Ah]

7 0 GPIOA [7:0]
GPIOA[7:0]

REG[0C28h]
0b High

1b Low

REG[0C2Ah]

REG[0C26h] GPIOA&B Interrupt Polarity Register
0000h

GPIOB 7 0

15 14 13 12 11 10 9 8

GPIOA 7 0

7 6 5 4 3 2 1 0
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10. 
10-1 GPIOA GPIOB

15 8 GPIOB [7:0]
GPIOB[7:0]
GPIOB[7:0]

7 1b GPIOB7
REG[0C2Ah]

REG[0C24h] REG[0C26h]
0b GPIOBx

1b GPIOBx

7 0 GPIOA [7:0]
GPIOA[7:0]
GPIOA[7:0]

7 1b GPIOA7
REG[0C2Ah]

REG[0C24h] REG[0C26h]
0b GPIOAx

1b GPIOAx

REG[0C28h] GPIOA&B Interrupt Enable Register
0000h

GPIOB 7 0

15 14 13 12 11 10 9 8

GPIOA 7 0

7 6 5 4 3 2 1 0

PORTAIN[x]

PORTx_IRQ_POL

PORTx_IRQ_CLR

RESETn

PORTx_IRQ_TYPE

PORTx_IRQ_EN PORTx_IRQ_ST

GPIO_INT

DIR

D Q

R
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10. 
15 8 GPIOB [7:0]
REG[0C28h]

GPIOB[7:0] 7
GPIOB7

0b
1b

1b
0b

7 0 GPIOA [7:0]
REG[0C28h]

GPIOA[7:0] 7
GPIOA7

0b
1b

1b
0b

REG[0C2Ah] GPIOA&B IRQ Status and Clear Register
0000h

GPIOB 7 0

15 14 13 12 11 10 9 8

GPIOA 7 0

7 6 5 4 3 2 1 0
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10. 
10.4.7  

REG[1700h] 8 2
2

REG[1700h] 8 0b #0 #15
REG[1000h] REG[15FEh]

213

REG[1700h] 8 1b
REG[1000h] REG[100Ah]

228

REG[1700h] 8 0b #0 #15

REG[1702h] 15 0b

#0 #15

REG[1000h] REG[15FFh] SRAM
0000h
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10. 
10-2 #0 #15

15 12 #n Z [3:0]
#n

Z Z
Fh 0h

Z

#0 Z
#0 REG[1xxxh

10h] REG[1xxxh 12h]

REG[1xxxh 00h] Sprite #n General Control Register
XXXXh

#n Z 3 0 #n 1 0
#n #n

15 14 13 12 11 10 9 8

#n n/a
#n

#n

7 6 5 4 3 2 1 0

REG[1000h]

REG[1060h]

REG[10C0h]

REG[1120h]

REG[15FFh]

REG[15A0h]

REG[1540h]

REG[14E0h]

[ 00h] Sprite #n General Control Register

[ 02h]

[ 04h] Sprite #n Image Start Address Register 0

[ 06h] Sprite #n Image Start Address Register 1

[ 08h] Sprite #n Rotated Image Start Address Register 0

[ 0Ah] Sprite #n Rotated Image Start Address Register 0

[ 44h] Sprite #n Y Scan Offset Register 0

[ 46h] Sprite #n Y Scan Offset Register 1

[

[ 4Ah]

[ 4Ch] [ 5Eh] 0 4

#2 REG[10C0h]
Sprite #n General Control Register
REG[1xxxh 00h] → REG[10C0h  00h] → REG[10C0h]
Sprite #n Y Scan Offset Register 0
REG[1xxxh 46h] → REG[10C0h  46h] → REG[1106h]

#0

#1

#2

#13

#14

#15
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10. 
11 10 #n [1:0]
#n

1. REG[1xxxh 00h] 7
00b 0°

2.
90° 270°

408 16-9
408 16-9

3. #0

9 #n
#n

0b
1b

8 #n
#n

Z
0b
1b

#0

7 #n

#n
#n REG[1xxxh 00h] 11 10 00b

0°
0b
1b

1 #n
#n

REG[1xxxh 00h] 7 1b 8×8

0b
1b 8×8

10-45 #n

REG[1xxxh 00h] 11 10 #n

00b 0° 

01b 90° 

10b 180° 

11b 270° 
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10. 
8×8 8

0 n#
#n

1

0b
1b

REG[1xxxh 02h]

REG[1xxxh 06] 10 0

REG[1xxxh 04] 15 7
#n [26:7]

0° 180° #n
26 7

256

REG[1xxxh 04h] 6 0

000_0000b

REG[1xxxh 06h] 15 11

0_0000b

REG[1xxxh 04h] Sprite #n Image Start Address Register 0
XXXXh

#n 15 8

15 14 13 12 11 10 9 8

#n

7

7 6 5 4 3 2 1 0

REG[1xxxh 06h] Sprite #n Image Start Address Register 1
XXXXh

#n 26 24

15 14 13 12 11 10 9 8

#n 23 16

7 6 5 4 3 2 1 0
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10. 
REG[1xxxh 0A] 10 0

REG[1xxxh 08] 15 7
#n [26:7]

90° 270° #n
26 7

256

REG[1xxxh 08h] 6 0

000_0000b

REG[1xxxh 0Ah] 15 11

0_0000b

15 11 #n X [5:0]
X

15

10 0 #n X [10:0]
#n

X

REG[1xxxh 08h] Sprite #n Rotated Image Start Address Register  0
XXXXh

#n 15 8

15 14 13 12 11 10 9 8

#n

7

7 6 5 4 3 2 1 0

REG[1xxxh 0Ah] Sprite #n Rotated Image Start Address Register  1
XXXXh

#n 26 24

15 14 13 12 11 10 9 8

#n 23 16

7 6 5 4 3 2 1 0

REG[1xxxh 0Ch] Sprite #n X Position Register
XXXXh

#n X 5 0 #n X 10 8

15 14 13 12 11 10 9 8

#n X 7 0

7 6 5 4 3 2 1 0
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10. 
15 11 #n Y [5:0]
Y

15

10 0 #n Y [10:0]
#n

Y

10 0 #n [10:0]

1 ≤  ≤ 1280

1. REG[1xxxh 00h]
7 1b

2.
90° 270°

408 16-9

3. #0
4. REG[1xxx 00h] 11 10 #0

REG[1xxxh 0Eh] Sprite #n Y Position Register
XXXXh

#n Y 5 0 #n Y 10 8

15 14 13 12 11 10 9 8

#n Y 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 10h] Sprite #n Frame Width Register
XXXXh

n/a #n 10 8

15 14 13 12 11 10 9 8

#n 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 #n [10:0]

1 ≤  ≤ 1024

1. REG[1xxxh 00h]
7 1b

2.
90° 270°

408 16-9

3. #0
4. REG[1xxx 00h] 11 10 #0

15 11 #n X [5:0]
X

15

10 0 #n X [10:0]
X

REG[1xxxh 12h] Sprite #n Frame Height Register
XXXXh

n/a #n 10 8

15 14 13 12 11 10 9 8

#n 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 14h] Sprite #n Reference Point X Offset Register
XXXXh

#n X 5 0 #n X 10 8

15 14 13 12 11 10 9 8

#n X 7 0

7 6 5 4 3 2 1 0
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10. 
15 11 #n Y [5:0]
Y

15

10 0 #n Y [10:0]
Y

15 0 #n [15:0]

RGB 5:6:5 15 0
ARGB 1:5:5:5

REG[1xxxh 16h] Sprite #n Reference Point Y Offset Register
XXXXh

#n Y 5 0 #n Y 10 8

15 14 13 12 11 10 9 8

#n X 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 18h] Sprite #n Transparency Color/Texture Alpha Reg ister
XXXXh

#n 15 8

15 14 13 12 11 10 9 8

#n 7 0

7 6 5 4 3 2 1 0

10-46

REG[1xxxh 18h]
RGB 5:6:5 ARGB 1:5:5:5

ARGB 4:4:4:4 /

ARGB 8:8:8:8

15 8
16

A 1 8

7 0 A 0 8
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10. 
1 0 #n [1:0]

REG[1xxxh 1Ah] Sprite #n Color Format Register
XXXXh

n/a

15 14 13 12 11 10 9 8

n/a #n 1
0

7 6 5 4 3 2 1 0

10-47 #n

REG[1xxxh 1Ah]

00b RGB 5:6:5 (16bpp) REG[1xxxh 18h]  

01b ARGB 1:5:5:5 (16bpp) REG[1xxxh 18h]

10b ARGB 4:4:4:4 (16bpp)

11b ARGB 8:8:8:8 (32bpp)
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10. 
REG[1xxxh 1Ch] Sprite #n Frame Sequence Register 0
XXXXh

#n 1 7 0

15 14 13 12 11 10 9 8

#n 0 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 1Eh] Sprite #n Frame Sequence Register 1
XXXXh

#n 3 7 0

15 14 13 12 11 10 9 8

#n 2 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 20h] Sprite #n Frame Sequence Register 2
XXXXh

#n 5 7 0

15 14 13 12 11 10 9 8

#n 4 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 22h] Sprite #n Frame Sequence Register 3
XXXXh

#n 7 7 0

15 14 13 12 11 10 9 8

#n 6 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 24h] Sprite #n Frame Sequence Register 4
XXXXh

#n 9 7 0

15 14 13 12 11 10 9 8

#n 8 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 26h] Sprite #n Frame Sequence Register 5
XXXXh

#n 11 7 0

15 14 13 12 11 10 9 8

#n 10 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 28h] Sprite #n Frame Sequence Register 6
XXXXh

#n 13 7 0

15 14 13 12 11 10 9 8

#n 12 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 2Ah] Sprite #n Frame Sequence Register 7
XXXXh

#n 15 7 0

15 14 13 12 11 10 9 8

#n 14 7 0

7 6 5 4 3 2 1 0
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10. 
REG[1xxxh 2A] 15 8

REG[1xxxh 2A] 7 0

REG[1xxxh 28] 15 8

REG[1xxxh 28] 7 0

REG[1xxxh 26] 15 8

REG[1xxxh 26] 7 0

REG[1xxxh 24] 15 8

REG[1xxxh 24] 7 0

REG[1xxxh 22] 15 8

REG[1xxxh 22] 7 0

REG[1xxxh 20] 15 8

REG[1xxxh 20] 7 0

REG[1xxxh 1E] 15 8

REG[1xxxh 1E] 7 0

REG[1xxxh 1C] 15 8

REG[1xxxh 1C] 7 0
#n X [7:0]

#n REG[1780h]
REG[179Eh]

#n REG[1780h] REG[179Eh]
X

#n 0
0000_0111b 0 7

REG[1782h] REG[179Eh] 1 0 10b REG[1xxxh 1Ch] 7
0

13 0 #n [13:0]

1 ≤  ≤ 8192

REG[1xxxh 2Ch] Sprite #n Virtual Image Width Register
XXXXh
n/a #n 13 8

15 14 13 12 11 10 9 8

#n 7 0

7 6 5 4 3 2 1 0
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10. 
13 0 #n [13:0]

1 ≤  ≤ 8192

REG[1xxxh 32h] 6 0

REG[1xxxh 30h] 15 0
#n X H [22:0]

X H [1.13.9] S.I.F

413 16.7

[1,13,9] S.I.F. 1 13 9

REG[1xxxh 2Eh] Sprite #n Virtual Image Height Register
XXXXh
n/a #n 13 8

15 14 13 12 11 10 9 8

#n 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 30h] Sprite #n X Scan Vector H Register 0
XXXXh

#n X H 15 8

15 14 13 12 11 10 9 8

#n X H 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 32h] Sprite #n X Scan Vector H Register 1
XXXXh

n/a

15 14 13 12 11 10 9 8
n/a #n X H 22 16

7 6 5 4 3 2 1 0
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10. 
REG[1xxxh 36h] 6 0

REG[1xxxh 34h] 15 0
#n Y H [22:0]

Y H [1.13.9] S.I.F

413 16.7

[1,13,9] S.I.F. 1 13 9

REG[1xxxh 3Ah] 6 0

REG[1xxxh 38h] 15 0
#n X V [22:0]

X V [1.13.9] S.I.F

413 16.7

[1,13,9] S.I.F 1 13 9

REG[1xxxh 34h] Sprite #n Y Scan Vector H Register 0
XXXXh

#n Y H 15 8

15 14 13 12 11 10 9 8

#n Y H 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 36h] Sprite #n Y Scan Vector H Register 1
XXXXh

n/a

15 14 13 12 11 10 9 8
n/a #n Y H 22 16

7 6 5 4 3 2 1 0

REG[1xxxh 38h] Sprite #n X Scan Vector V Register 0
XXXXh

#n X V 15 8

15 14 13 12 11 10 9 8

#n X V 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 3Ah] Sprite #n X Scan Vector V Register 1
XXXXh

n/a

15 14 13 12 11 10 9 8

n/a #n X V 22 16

7 6 5 4 3 2 1 0
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10. 
REG[1xxxh 3Eh] 6 0

REG[1xxxh 3Ch] 15 0
#n Y V [22:0]

Y V [1.13.9] S.I.F

413 16.7

[1,13,9] S.I.F. 1 13 9

REG[1xxxh 42h] 15 0

REG[1xxxh 40h] 15 0
#n X [31:0]

X  [1.22.9] S.I.F

413 16.7

[1.22.9] S.I.F. 1 22 9

REG[1xxxh 3Ch] Sprite #n Y Scan Vector V Register 0
XXXXh

#n Y V 15 8

15 14 13 12 11 10 9 8

#n Y V 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 3Eh] Sprite #n Y Scan Vector V Register 1
XXXXh

n/a

15 14 13 12 11 10 9 8
n/a #n Y V 22 16

7 6 5 4 3 2 1 0

REG[1xxxh 40h] Sprite #n X Scan Offset Register 0
XXXXh

#n X 15 8

15 14 13 12 11 10 9 8

#n X 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 42h] Sprite #n X Scan Offset Register 1
XXXXh

#n X 31 24

15 14 13 12 11 10 9 8

#n X 23 16

7 6 5 4 3 2 1 0
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10. 
REG[1xxxh 46h] 15 0

REG[1xxxh 44h] 15 0
#n Y [31:0]

Y [1.22.9] S.I.F

413 16.7

[1.22.9] S.I.F. 1 22 9

REG[1xxxh 48h] REG[1xxxh 5Eh]

REG[1xxxh 44h] Sprite #n Y Scan Offset Register 0
XXXXh

#n Y 15 8

15 14 13 12 11 10 9 8

#n Y 7 0

7 6 5 4 3 2 1 0

REG[1xxxh 46h] Sprite #n Y Scan Offset Register 1
XXXXh

#n Y 31 24

15 14 13 12 11 10 9 8

#n Y 23 16

7 6 5 4 3 2 1 0
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10. 
IFC REG[1700h]
8 1b  

REG[1006h] 10 0

REG[1004h] 15 1
IFC [26:1]
IFC
REG[1700h] 8 1b

IFC 4
1 0 00b

IFC Destination Image Address REG[1710h] REG[1712h]

IFC
REG[1710h] REG[1712h]

230 10.4.8 Sprite Frame Buffer 0 Start
Address

REG[1004h] IFC Source Image Address Register 0
0000h

IFC 15 8

15 14 13 12 11 10 9 8

IFC 7 1 n/a

7 6 5 4 3 2 1 0

REG[1006h] IFC Source Image Address Register 1
0000h

n/a IFC 26 24

15 14 13 12 11 10 9 8

IFC 23 16

7 6 5 4 3 2 1 0
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10. 
13 0 IFC [13:0]
IFC REG[1700h]

8 1b

1 ≤  ≤ 8192

16bpp 8192 32bpp 2048

13 0 IFC [13:0]
IFC REG[1700h]

8 1b

1 ≤  ≤ 8192

REG[102Ch] IFC Image Width Register
0000h
n/a IFC 13 8

15 14 13 12 11 10 9 8

IFC 7 0

7 6 5 4 3 2 1 0

REG[102Eh] IFC Image Height Register
0000h
n/a IFC 13 8

15 14 13 12 11 10 9 8

IFC 7 0

7 6 5 4 3 2 1 0
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10. 
10.4.8  

15

REG[1700h] REG[1716h] REG[1780h] REG[179Eh]
REG[1xxxh 00h]

REG[1xxxh 5Eh]
0b
1b

14
0b

8

IFC

0b
1b

REG[1700h] 0 1b
1b

IFC
1b REG[1704h] 0 1b

IFC REG[1700h] 8 REG[1700h] 0
1b

7

REG[1700h] 5 4

0b
REG[1700h] 5 4

1b 16
Sprite #n Color Format REG[1xxxh 1Ah]

5 4 [1:0]
0b

REG[1700h] 7 1b

REG[1700h] Sprite Control Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a
1 0 1 0

7 6 5 4 3 2 1 0
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10. 
REG[1700h]
8 1b 16bpp 32bpp

3 2 [1:0]

1

0
REG[1710h] REG[1712h] 1
REG[1714h] REG[1716h] 2

0 REG[1710h] REG[1712h]
1

0b

1b

0

0b
IFC

1b
0b REG[1700h]

8 0b

IFC REG[1700h] 8 REG[1700h] 0
1b

10-48

REG[1700h] 5 4

00b RGB 5:6:5 (16bpp)

01b ARGB 1:5:5:5 (16bpp)

10b ARGB 4:4:4:4 (16bpp)

11b ARGB 8:8:8:8 (32bpp)

10-49

REG[1700h] 3 2

00b RGB 5:6:5 (16bpp)

01b RGB 3:3:2 (8bpp)

10b RGB 8:8:8 (24bpp)

11b
S1D13513 Seiko Epson Corporation 231
Ver. 1.91



10. 
15

0b
1b

REG[1xxxh 00h] REG[1xxxh 46h]
REG[1702h] 15 0b

1
0b

REG[1702h] Sprite Status Register
8000h

n/a

15 14 13 12 11 10 9 8

n/a n/a

7 6 5 4 3 2 1 0
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10. 
10 8 [2:0]

1. 1VSYNC 5VSYNC

REG[1708h] 1 1b
2. 1VSYNC 5VSYNC

LCDDCLK

7 4 [3:0]
REG[1704h] 10 8 000b

16

REG[1704h] 2 REG[1704h] 1
REG[1704h] 0

2
REG[1704h] 10 8 000b

REG[1704h] 7 4

0b
1b

REG[1704h] 7 4 1

REG[1704h] 00x5h

REG[1704h] Sprite Frame Sequence Trigger Control Re gister
0000h

n/a 2 0

15 14 13 12 11 10 9 8

3 0 n/a

7 6 5 4 3 2 1 0

10-50

REG[1704h] 10 8

000b REG[1704h] 0

001b 1VSYNC

010b 2VSYNC

011b 3VSYNC

100b 4VSYNC

101b 5VSYNC

110b

111b
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10. 
1
REG[1704h] 10 8 000b

REG[1704h] 7 4

0b
1b

REG[1704h] 7 4 1

REG[1704h] 00x3h

0
REG[1704h] 10 8 000b

0b
1b

1. IFC
REG[1700h] 8 1b 1b

2.

REG[1704h] 1
3.

REG[1704h] 00x3h 00x5h
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10. 
1

0b
1b

1

0b
1b

1b

1VSYNC 5VSYNC
REG[1704h] 10 8 001b 101b

REG[1706h] Sprite Interrupt Control Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a n/a

7 6 5 4 3 2 1 0

REG[1708h] Sprite Interrupt Status Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a n/a

7 6 5 4 3 2 1 0
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10. 
IFC
REG[1700h] 8

REG[1700h] 8 0b

REG[1712h] 10 0

REG[1710h] 15 3
0 [26:3]

0 26 3
0

REG[1700h] 1

IFC REG[1700h] 8 1b

REG[1712h] 10 0

REG[1710h] 15 7
IFC [26:7]

16bpp 26 7 6 0 000_0000b
32bpp 26 8 7

0 0000_0000b

0
1

REG[1710h] Sprite Frame Buffer 0 Start Address Regi ster 0
0000h

0 15 8

15 14 13 12 11 10 9 8

0 7 3 n/a

7 6 5 4 3 2 1 0

REG[1712h] Sprite Frame Buffer 0 Start Address Regi ster 1
0000h

n/a 0 26 24

15 14 13 12 11 10 9 8

0 23 16

7 6 5 4 3 2 1 0
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10. 
REG[1716h] 10 0

REG[1714h] 15 3
1 [26:3]

1
26 3

1 REG[1700h]
1 1b

REG[1718h]

REG[1750h] REG[1774h]

#
#n n

#n 0 15

REG[1714h] Sprite Frame Buffer 1 Start Address Regi ster 0
0000h

1 15 8

15 14 13 12 11 10 9 8

1 7 3 n/a

7 6 5 4 3 2 1 0

REG[1716h] Sprite Frame Buffer 1 Start Address Regi ster 1
0000h

n/a 1 26 24

15 14 13 12 11 10 9 8

1 23 16

7 6 5 4 3 2 1 0

REG[1780h] REG[179Eh] Sprite #0 15 Frame Sequence Control Registers
0000h

#0 15 3 0 #0 15 3 0

15 14 13 12 11 10 9 8

n/a #0 15 VSYNC 2 0
#0 15

1 0

7 6 5 4 3 2 1 0

10-51 #0 15

REG[1780h] #0 REG[1790h] #8

REG[1782h] #1 REG[1792h] #9

REG[1784h] #2 REG[1794h] #10

REG[1786h] #3 REG[1796h] #11

REG[1788h] #4 REG[1798h] #12

REG[178Ah] #5 REG[179Ah] #13

REG[178Ch] #6 REG[179Ch] #14

REG[178Eh] #7 REG[179Eh] #15
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10. 
15 12 #n [3:0]
#n 01b 1

0 01b #n

REG[17xxh] 15 12 1

11 8 #n [3:0]
#n

VSYNC

REG[1704h] 2 1

REG[1780h] REG[179Eh] 1 0 10b

4 2 #n VSYNC [2:0] 
VSYNC

REG[17xxh] 4 2 VSYNC 1

1 0 #n [1:0]
#n

10-52 #n

REG[17xxh] 1 0

00b #n 0
REG[1xxxh 1Ch] 7 0

01b #n REG[17xxh]
11 8

10b

REG[1xxxh 1Eh] 7 0 #n 2
REG[1xxxh 1Eh] 15 8 #n 3

REG[1xxxh 1Ch] 7 0 #n 0

REG[1704h] 7 4 0

11b
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10. 
10.4.9  2D BitBLT

0 BitBLT
2D BitBLT

BitBLT BitBLT
0b

0b BitBLT
1b BitBLT

0b
1b BitBLT

0 BitBLT
2D BitBLT BitBLT REG[1800h]

REG[1AFEh]
0b

0b
1b 2D BitBLT

REG[1800h] BitBLT Control Register 0
0000h

n/a

15 14 13 12 11 10 9 8
n/a BitBLT

7 6 5 4 3 2 1 0

REG[1802h] BitBLT Control Register 1
0000h

n/a

15 14 13 12 11 10 9 8

n/a
BitBLT

7 6 5 4 3 2 1 0
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10. 
3 2 BitBLT [1:0]
2D BitBLT

Bit-BLT REG[1808h] BitBLT

REG[1808h] 5 1b
00b 8bpp 01b 16bpp

REG[1808h] 14 1b

REG[1808h] 15 1b
REG[1870h] 1 0

1 BitBLT
BitBLT

BitBLT BitBLT REG[1818h]
REG[181Ah] BitBLT X REG[181Ch] BitBLT Y

REG[181Eh]
0b BitBLT

BitBLT Memory Address Offset
REG[1824h]

1b BitBLT

1. Read BitBLT REG[1808h] 2 0 001b
BitBLT

REG[1804h] 0
2. Pattern Fill BitBLT REG[1808h] 2 0 100b

REG[1804h] BitBLT Control Register 2
0000h

n/a

15 14 13 12 11 10 9 8

n/a BitBLT
1 0

BitBLT BitBLT

7 6 5 4 3 2 1 0

10-53 BitBLT

REG[1804h] 3 2

00b 8bpp

01b 16bpp

10b 32bpp

11b
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10. 
0 BitBLT
BitBLT

BitBLT BitBLT REG[1810h]
REG[1812h] BitBLT X REG[1814h] BitBLT

Y REG[1816h]
0b BitBLT

BitBLT Memory Address Offset
REG[1824h]

1b BitBLT

1. Move BitBLT REG[1808h] 2 0 010b BitBLT

2. Write Read Solid Fill Pattern Fill BitBLT REG[1808h]
2 0 000b 001b 011b 100b

REG[1806h]

15

Move BitBLT REG[1808h]
2 0 010b

0b

1b

14
Write BitBLT

REG[1808h] 2 0 000h

0b
1b

13
Move BitBLT

REG[1808h] 2 0 010h
398 15.2 BitBLT

0b
1b

REG[1808h] BitBLT Command Register
0000h

15 14 13 12 11 10 9 8

ROP n/a BitBLT 2 0

7 6 5 4 3 2 1 0
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10. 
BitBLT
REG[1804h] 1 BitBLT REG[1804h]

0 0b

12 8
0_0000b

7 ROP
ROP ROP Write BitBLT

Move BitBLT REG[1808h] 2 0 000b 010b
ROP ROP

REG[180Ah] 7 0 ROP
BitBLT REG[1820h] REG[1822h]

0b ROP
1b ROP

6
Move BitBLT

REG[1808h] 2 0 010b

0b
1b

BitBLT
REG[1804h] 1 BitBLT REG[1804h]

0 0,0 1,1 1,0
0,1

5
Write BitBLT Move

BitBLT REG[1808h] 2 0 000b 010b

0b
1b

1bpp 8 Write BitBLT 15 8
16 16

4
Write BitBLT Move BitBLT REG[1808h]

2 0 000b 010b

0b
1b
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10. 
2 0 BitBLT [2:0]
2D BitBLT Write BitBLT Move

BitBLT BitBLT
REG[1808h] 15 4

1. Write BitBLT
1 BitBLT

- 8bpp

2. Write BitBLT 8bpp 16bpp

ROP Write BitBLT
ROP 00h 05h 0Ah 0Fh 50h 55h 5Ah
5Fh A0h A5h AAh AFh F0h F5h FAh FFh REG[180Ah]
REG[1842h] 1 Write NOP

3. Read BitBLT BitBLT BitBLT
REG[1818h] REG[181Ah] BitBLT X

REG[1814h] BitBLT Y REG[1816h]

4. Move BitBLT ROP
1

BitBLT
- 8bpp

- ROP
5. Pattern Fill BitBLT BitBLT REG[1802h]

0 1b 8bpp
6. 8bpp BitBLT

7. Move BitBLT BitBLT
8

10-54 BitBLT

REG[1808h] 2 0 BitBLT ROP

000b Write1, 6 — — — √2 √ √ —

001b Read3, 6 — — — — — — —

010b Move4, 5 √ √ √ √ — √ √

011b Solid Fill6 — — — — — — —

100b
Pattern Fill5, 6 — — — — — — —

101b 111b — — — — — — —
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10. 
7 0 ROP [7:0]
BitBLT ROP

Pc ={ ROP_Code[7] & ( Cpat & Csrc & Cdst) }
| { ROP_Code[6] & ( Cpat & Csrc & ~Cdst) }
| { ROP_Code[5] & ( Cpat & ~Csrc & Cdst) }
| { ROP_Code[4] & ( Cpat & ~Csrc & ~Cdst) }
| { ROP_Code[3] & (~Cpat & Csrc & Cdst) }
| { ROP_Code[2] & (~Cpat & Csrc & ~Cdst) }
| { ROP_Code[1] & (~Cpat & ~Csrc & Cdst) }
| { ROP_Code[0] & (~Cpat & ~Csrc & ~Cdst) }

Pc ROP
ROP_Code Pat Src Dst
Cpat
Csrc
Cdst

ROP Write BitBLT REG[1808h]
ROP 00h 05h 0Ah 0Fh

50h 55h 5Ah 5Fh A0h A5h AAh AFh F0h F5h FAh FFh
REG[1842h]

REG[180Ah] BitBLT Raster Operation Code Register
0000h

n/a

15 14 13 12 11 10 9 8

ROP 7 0

7 6 5 4 3 2 1 0
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10. 
REG[1812h] 10 0

REG[1810h] 15 0
BitBLT [26:0]

BitBLT BitBLT

BitBLT BitBLT X
REG[1814h] BitBLT Y REG[1816h]

BitBLT
(Xsrc×( / )) (Ysrc×

)
REG[1812h], REG[1810h] (REG[1814h]×( / )) (REG[1816h]×

REG[1824h])

BitBLT 398 15.2 BitBLT

8bpp BitBLT

REG[1810h] BitBLT Source Base Address Register 0
0000h

BitBLT 15 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[1812h] BitBLT Source Base Address Register 1
0000h

n/a BitBLT 26 24

15 14 13 12 11 10 9 8

BitBLT 23 16

7 6 5 4 3 2 1 0
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10. 
11 0 BitBLT X [11:0]
BitBLT BitBLT

X 2
BitBLT BitBLT

REG[1810h] REG[1812h] BitBLT Y
REG[1816h]

BitBLT
(Xsrc×( / )) (Ysrc×

)
REG[1812h], REG[1810h] (REG[1814h]×( / )) (REG[1816h]×

REG[1824h])

BitBLT X
1280 ≤ BitBLT X  ≤ 1280

BitBLT X 398 15.2 BitBLT

1. Move BitBLT
REG[1808h] 2002h

2. 8bpp BitBLT

REG[1814h] BitBLT Source X Start Position Register
0000h

n/a BitBLT X 11 8

15 14 13 12 11 10 9 8

BitBLT X 7 0

7 6 5 4 3 2 1 0
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10. 
11 0 BitBLT Y [11:0]
BitBLT BitBLT

Y 2
BitBLT BitBLT

REG[1810h] REG[1812h] BitBLT X
REG[1814h]

BitBLT
(Xsrc×( / )) (Ysrc×

)
REG[1812h], REG[1810h] (REG[1814h]×( / )) (REG[1816h]×

REG[1824h])

BitBLT Y
1024 ≤ BitBLT Y  ≤ 1024

BitBLT Y 398 15.2 BitBLT

1. Move BitBLT
REG[1808h] 2002h

2. 8bpp BitBLT

REG[1816h] BitBLT Source Y Start Position Register
0000h

n/a BitBLT Y 11 8

15 14 13 12 11 10 9 8

BitBLT Y 7 0

7 6 5 4 3 2 1 0
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10. 
REG[181Ah] 10 0

REG[1818h] 15 0
BitBLT [26:0]

BitBLT BitBLT

BitBLT BitBLT X REG[181Ch]
BitBLT Y REG[181Eh]

BitBLT
(Xdst×( / )) (Ydst× )

REG[181Ah], REG[1818h] (REG[181Ch]×( / )) (REG[181Eh]
×REG[1824h])

BitBLT 398 15.2 BitBLT

8bpp BitBLT

REG[1818h] BitBLT Destination Base Address Register  0
0000h

BitBLT 15 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[181Ah] BitBLT Destination Base Address Register  1
0000h

n/a BitBLT 26 24

15 14 13 12 11 10 9 8

BitBLT 23 16

7 6 5 4 3 2 1 0
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10. 
11 0 BitBLT X [11:0]
BitBLT BitBLT

X 2
BitBLT BitBLT

REG[1818h] REG[181Ah] BitBLT Y
REG[181Eh]

BitBLT
(Xdst×( / )) (Ydst× )

REG[181Ah], REG[1818h] (REG[181Ch]×( / )) (REG[181Eh]
×REG[1824h])

BitBLT X
1280 ≤ BitBLT X  ≤ 1280

BitBLT X 398 15.2 BitBLT

1. Move BitBLT
REG[1808h] 2002h

2. 8bpp BitBLT

REG[181Ch] BitBLT Destination X Start Position Regi ster
0000h

n/a BitBLT X 11 8

15 14 13 12 11 10 9 8

BitBLT X 7 0

7 6 5 4 3 2 1 0
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10. 
11 0 BitBLT Y [11:0]
BitBLT BitBLT

Y 2
BitBLT BitBLT

REG[1818h] REG[181Ah] BitBLT Y
REG[181Eh]

BitBLT
(Xdst×( / )) (Ydst× )

REG[181Ah], REG[1818h] (REG[181Ch]×( / )) (REG[181Eh]
×REG[1824h])

BitBLT Y
1024 ≤ BitBLT Y  ≤ 1024

BitBLT Y 398 15.2 BitBLT

1. Move BitBLT
REG[1808h] 2002h

2. 8bpp BitBLT

REG[181Eh] BitBLT Destination Y Start Position Regi ster
0000h

n/a BitBLT Y 11 8

15 14 13 12 11 10 9 8

BitBLT Y 7 0

7 6 5 4 3 2 1 0
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10. 
REG[1822h] 10 0

REG[1820h] 15 0
BitBLT [26:0]
BitBLT Pattern Fill BitBLT REG[1808h] 2 0 100b

ROP REG[1808h] 7 1b ROP

12 0 BitBLT [12:0]
BitBLT BitBLT BitBLT

n n 1
BitBLT

REG[1804h] 1 0

REG[1820h] BitBLT Pattern Start Address Register 0
0000h

BitBLT 15 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[1822h] BitBLT Pattern Start Address Register 1
0000h

n/a BitBLT 26 24

15 14 13 12 11 10 9 8

BitBLT 23 16

7 6 5 4 3 2 1 0

10-55 BitBLT

[26:0] [2:0] [4:0]

8bpp [26:7]
000_0000b [5:3] 00b [2:0]

16bpp [26:8]
0000_0000b [6:4] 0b [3:1] 0b

32bpp [26:9]
0_0000_0000b [7:5] [4:2] 00b

REG[1824h] BitBLT Memory Address Offset Register
0000h

n/a BitBLT 12 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 BitBLT [10:0]
BitBLT

BitBLT BitBLT
BitBLT

1 ≤ BitBLT  ≤ 1280

1. 0000h 0001h

2. 8bpp BitBLT
BitBLT

3. Move BitBLT  (REG[1806h] bit2-
0 = 010b REG[1808h] bit5 = 1b) BitBLT 8

10 0 BitBLT [10:0]
BitBLT

BitBLT BitBLT
BitBLT

1 ≤ BitBLT  ≤ 1024

0000h 0001h

REG[1826h] BitBLT Width Register
0001h

n/a BitBLT 10 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[1828h] BitBLT Height Register
0001h

n/a BitBLT 10 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 BitBLT X [10:0]
BitBLT BitBLT

REG[1818h] REG[181Ah] X
BitBLT

BitBLT REG[1818h] REG[181Ah] BitBLT
Y REG[1836h]

BitBLT
(Xclp×( / )) (Yclp× )

REG[1818h], REG[181Ah] (REG[1834h]×( / )) (REG[1836h]
×REG[1824h])

BitBLT X
0 ≤ BitBLT  ≤ 1279

BitBLT X 398 15.2 BitBLT

REG[1834h] 10 0

REG[1834h] 10 0 REG[1838h] 10 0 < ((REG[1824h] 12
0)÷ / ) 1

REG[1834h] BitBLT Clipping X Start Position Registe r
0000h

n/a BitBLT X 10 8

15 14 13 12 11 10 9 8

BitBLT X 7 0

7 6 5 4 3 2 1 0
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10. 
9 0 BitBLT Y [9:0]
BitBLT BitBLT

REG[1818h] REG[181Ah] Y
BitBLT

BitBLT REG[1818h] REG[181Ah] BitBLT
X REG[1834h]

BitBLT
(Xclp×( / )) (Yclp× )

REG[1818h], REG[181Ah] (REG[1834h]×( / )) (REG[1836h]
×REG[1824h])

BitBLT Y
0 ≤ BitBLT  ≤ 1023

BitBLT Y 398 15.2 BitBLT

10 0 BitBLT [10:0]
BitBLT

BitBLT
1 ≤ BitBLT  ≤ 1280

1. 0000h 0001h

2. REG[1838h] 10 0

REG[1834h] 10 0 REG[1838h] 10 0 < ((REG[1824h]
12 0)÷ / ) 1

REG[1836h] BitBLT Clipping Y Start Position Registe r
0000h

n/a BitBLT Y
9 8

15 14 13 12 11 10 9 8

BitBLT Y 7 0

7 6 5 4 3 2 1 0

REG[1838h] BitBLT Clipping Width Register
0001h

n/a BitBLT 10 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 BitBLT [10:0]
BitBLT

BitBLT
1 ≤ BitBLT  ≤ 1024

0000h 0001h

1

0 BitBLT
BitBLT REG[1818h] REG[181Ah] REG[1834h]

REG[1840h]

0b BitBLT BitBLT

1b BitBLT

BitBLT REG[1800h] 0 1b
BitBLT

REG[1840h] BitBLT Clipping Height Register
0001h

n/a BitBLT 10 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[1842h] BitBLT Clipping Status Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a BitBLT

7 6 5 4 3 2 1 0
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10. 
REG[1852h] 15 0

REG[1850h] 15 0
BitBLT [31:0]

BitBLT

32bpp REG[1804h] 3 2 10b 31 0

16bpp REG[1804h] 3 2 01b 15 0

8bpp REG[1804h] 3 2 10b 7 0

REG[1856h] 15 0

REG[1854h] 15 0
BitBLT [31:0]

Solid Fill BitBLT REG[8008h] 2 0 011b

32bpp REG[1804h] 3 2 10b 31 0

16bpp REG[1804h] 3 2 01b 15 0

8bpp REG[1804h] 3 2 10b 7 0

REG[1850h] BitBLT Background Color Register 0
0000h

BitBLT 15 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[1852h] BitBLT Background Color Register 1
0000h

BitBLT 31 24

15 14 13 12 11 10 9 8

BitBLT 23 16

7 6 5 4 3 2 1 0

REG[1854h] BitBLT Foreground Color Register 0
0000h

BitBLT 15 8

15 14 13 12 11 10 9 8

BitBLT 7 0

7 6 5 4 3 2 1 0

REG[1856h] BitBLT Foreground Color Register 1
0000h

BitBLT 31 24

15 14 13 12 11 10 9 8

BitBLT 23 16

7 6 5 4 3 2 1 0
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10. 
2 0 [2:0]
Write BitBLT Move BitBLT 1

REG[1862h] 1-0 00b

SrcStartAddr[0]
REG[1810h] 0 REG[1860h] 2 0
Move BitBLT Write BitBLT

REG[1860h] BitBLT Color Expansion Start Position Re gister 
0000h

n/a

15 14 13 12 11 10 9 8
n/a 2 0

7 6 5 4 3 2 1 0
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10. 
1 0 [1:0]

LUT
MSB LSB 1

LUT
2/4/8 LUT

LSB MSB 2
01b LUT 1 LUT

2

LUT REG[1900h] REG[1AFEh]

REG[1862h] BitBLT Color Expansion Bit Format Regist er
0000h

n/a

15 14 13 12 11 10 9 8
n/a 1 0

7 6 5 4 3 2 1 0

10-56

REG[1862h] 1 0 1234h 0001 0010 0011 0100b

00b 1
LUT

0h 0h 1h 1h 0h 1h 0h 0h 0h 0h 0h 1h 0h 0h 1h 0h

01b 2
00 10 00 01 00 11 10 00

LUT
0h 2h 0h 1h 0h 3h 2h 0h

10b 4
1000 0100 1100 0010

LUT
8h 4h Ch 2h

11b 8
0100 1000 0010 1100

LUT
48h 2Ch
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10. 
1 0 [1:0]

REG[1808h] 15 1b

BitBLT REG[1804h] 3 2

7 0 [7:0]
8

REG[1808h] 15 1b
REG[1874h] 9 8

REG[1874h] 1 0

0

REG[1870h] BitBLT Alpha Blending Source Format Regi ster
0000h

n/a

15 14 13 12 11 10 9 8

n/a
1 0

7 6 5 4 3 2 1 0

10-57

REG[1870h] 1 0

00b ARGB 1:5:5:5 RGB 5:6:5 RGB 5:6:5

01b ARGB 4:4:4:4 RGB 5:6:5 RGB 5:6:5

10b ARGB 8:8:8:8 RGB 5:6:5 RGB 5:6:5

11b

REG[1872h] BitBLT Constant Alpha Register
0000h

n/a

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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10. 
OutColor RGB
× RGB ×

 RGB

9 8 [1:0]

REG[1808h] 15 1b

1 0 [1:0]

REG[1808h] 15 1b

REG[1874h] BitBLT Alpha Value Selection Register 
0001h

n/a 1 0

15 14 13 12 11 10 9 8
n/a 1 0

7 6 5 4 3 2 1 0

10-58

REG[1874h] 9 8 1 0

0100b (1 )

0001b (1 )

1110b (1 ))

1011b (1 )

10-59

REG[1874h] 9 8

00b

01b 1

10b

11b 1

10-60

REG[1874h] 1 0

00b

01b 1

10b

11b 1
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10. 
1 0 [1:0]
REG[1808h]

14 1b
RGB 1/4/8

CPU RGB
BitBLT FIFO REG[1896h] 15 0

0 BitBLT
BitBLT BitBLT

BitBLT REG[1882h] 0

0b BitBLT
1b BitBLT

1b

REG[1876h] BitBLT Alpha Combine Alpha Map Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a 1 0

7 6 5 4 3 2 1 0

10-61 Alpha
Pixel 0 

[msb:lsb]
Pixel 1

[msb:lsb]
Pixel (16/ ) 1 

[msb:lsb]

1 BLT FIFO 15 BLT FIFO 14 BLT FIFO 0

4 BLT FIFO [12:15] BLT FIFO [8:11] BLT FIFO [0:3]

8 BLT FIFO [8:15] BLT FIFO [0:7] BLT FIFO [0:7]

REG[1880h] BitBLT Interrupt Status Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a BitBLT

7 6 5 4 3 2 1 0
S1D13513 Seiko Epson Corporation 261
Ver. 1.91



10. 
0 BitBLT
BitBLT

BitBLT BitBLT
BitBLT REG[1880h] 0 BitBLT

0b BitBLT
1b BitBLT

REG[1886h]

1 BitBLT FIFO
16 BitBLT FIFO

0b BitBLT FIFO
1b BitBLT FIFO

0 BitBLT FIFO
16 BitBLT FIFO

0b BitBLT FIFO
1b BitBLT FIFO

4 0 BitBLT FIFO [4:0]
CPU BitBLT FIFO 16

BitBLT FIFO 16

REG[1882h] BitBLT Interrupt Control Register
0001h

n/a

15 14 13 12 11 10 9 8

n/a BitBLT

7 6 5 4 3 2 1 0

REG[1890h] BitBLT FIFO Status Register 0
0001h

n/a

15 14 13 12 11 10 9 8

n/a
BitBLT FIFO BitBLT FIFO

7 6 5 4 3 2 1 0

REG[1892h] BitBLT FIFO Status Register 1
0010h

n/a

15 14 13 12 11 10 9 8
n/a BitBLT FIFO 4 0

7 6 5 4 3 2 1 0
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10. 
4 0 BitBLT FIFO [4:0]
CPU BitBLT FIFO 16

BitBLT FIFO 16

15 0 BitBLT FIFO [15:0]
16 BitBLT FIFO

Write BitBLT BitBLT FIFO
Read BitBLT

15 0 BitBLT LUT [15:0]
BitBLT
LUT REG[1900h] REG[1AFEh] 256 16

BitBLT

REG[1894h] BitBLT FIFO Status Register 2
0000h

n/a

15 14 13 12 11 10 9 8
n/a BitBLT FIFO 4 0

7 6 5 4 3 2 1 0

REG[1896h] BitBLT FIFO Data Port Register
0000h

BitBLT FIFO 15 8

15 14 13 12 11 10 9 8

BitBLT FIFO 7 0

7 6 5 4 3 2 1 0

REG[1900h] REG[1AFEh] BitBLT Color Expansion LUT Data Register s
xxxxh

BitBLT LUT 15 8

15 14 13 12 11 10 9 8

BitBLT LUT 7 0

7 6 5 4 3 2 1 0
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10. 
10.4.10  

REG[1C02h] 0 SDRAM
11h

7 SDRAM
SDRAM

0b
1b

5
0b

4
1b

3
0b

2 0
001b

7
SDRAM SDRAM

REG[1C02h] 0 DRAM

0b SDRAM
1b SDRAM REG[1C02h] 0 1b

SDRAM
REG[1C02h] 0 1b

REG[1C00h] Memory Control Register
0000h

n/a

15 14 13 12 11 10 9 8

SDRAM n/a

7 6 5 4 3 2 1 0

REG[1C02h] Memory Configuration Register 0
0002h

n/a

15 14 13 12 11 10 9 8

RO n/a SDRAM 1 0

7 6 5 4 3 2 1 0
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10. 
2 1 SDRAM [1:0]
SDRAM

0
SDRAM

1b SDRAM
REG[1C02h]

7 SDRAM

0b SDRAM
1b SDRAM
SDRAM REG[1C02h] 7 1b

1. SDRAM REG[1C02h] 7
1b

2. SDRAM
SDRAM

3. SDRAM REG[1C00h] 11h

15 12 - [3:0]
SDRAM -

MEMCLK
- REG[1C04h] 15 12 1

-

10-62 SDRAM

REG[1C02h] 2 1 SDRAM

00b

01b 16

10b 32

11b

REG[1C04h] Memory Configuration Register 1
7AAFh

- 3 0 - 3 0

15 14 13 12 11 10 9 8

- 1 0 - 1 0 RAS-CAS 1 0 CAS 1 0

7 6 5 4 3 2 1 0
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10. 
11 8 - [3:0]
SDRAM

7 6 - [1:0] TWR
SDRAM -

1. -
RAS-CAS -

 > -
REG[1C04h] 15 12  

2. - 2 RAS-CAS 3
REG[1C04h] 3 2 11b

5 4 - [1:0] TRP
SDRAM -

10-63 -

REG[1C04h] 11 8 - REG[1C04h] 11 8 -

0000b 1000b 9SDRAM

0001b 1001b 10SDRAM

0010b 3SDRAM 1010b 11SDRAM

0011b 4SDRAM 1011b 12SDRAM

0100b 5SDRAM 1100b 13SDRAM

0101b 6SDRAM 1101b 14SDRAM

0110b 7SDRAM 1110b 15SDRAM

0111b 8SDRAM 1111b 16SDRAM

10-64 -

REG[1C04h] 7 6 -

00b

01b 2

10b 3

11b 4

10-65 -

REG[1C04h] 5 4 -

00b

01b 2

10b 3

11b 4
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10. 
3 2 RAS-CAS [1:0] TRCD
SDRAM RAS# CAS#

1 0 CAS [1:0]
SDRAM CAS

15
1b

14 SDRAM CKE
SDRAM MEMCKE

0b SDRAM

1b SDRAM SDRAM
High Low

5 4
01b

3
SDRAM

0b SDRAM

1b SDRAM

10-66 RAS-CAS

REG[1C04h] 3 2 RAS-CAS

00b

01b

10b 2

11b 3

10-67 CAS

REG[1C04h] 1 0 CAS

00b

01b

10b 2

11b 3

REG[1C06h] Memory Configuration Register 2
C010h

SDRAM CKE
n/a

15 14 13 12 11 10 9 8
n/a 1 0

7 6 5 4 3 2 1 0
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10. 
2 1 [1:0]
S1D13513 SDRAM

0
0b

10-68

REG[1C06h] 2 1

00b 128M

01b 256M

10b 512M

11b 64M

10-69

REG[1C06h] 2 1

16 64M 128M 256M 512M

8 9 9 10

2 2 2 2

12 12 13 13

32 64M 128M 256M 512M

8 8 9 9

2 2 2 2

11 12 12 13
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10. 
15 8 [7:0]
SDRAM

SDRAM
1b

REG[1C08h] 1 1b 0Fh 02h
MEMCLK 1/4

(REG[1C08h] 15 8)×4SDRAM

6 3
0011b

2
0b

1
SDRAM

SDRAM
REG[1C08h] 15 8

0b SDRAM

1b SDRAM

REG[1C08h] 0 0b SDRAM
SDRAM 1b

0
SDRAM

1b REG[1C08h] 1 1b
SDRAM

0b SDRAM

1b SDRAM

- 3MEMCLK

SDRAM

REG[1C08h] Memory Advanced Configuration Register
0F1Ah

7 0

15 14 13 12 11 10 9 8

n/a

WO

7 6 5 4 3 2 1 0
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10. 
SDRAM

3 SDRAM
SDRAM

0b SDRAM

1b SDRAM
0b

1. SDRAM 1b

2. SDRAM 1b
SDRAM

2 SDRAM
SDRAM

0b

1b SDRAM
0b

1. SDRAM 1b

2. SDRAM 1b
SDRAM

1 SDRAM
SDRAM

0b

1b
SDRAM
0b

REG[1C0Ah] Memory Initialization Configuration Regi ster
0000h

n/a

15 14 13 12 11 10 9 8

n/a SDRAM SDRAM SDRAM SDRAM

7 6 5 4 3 2 1 0
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10. 
0 SDRAM
SDRAM

0b

1b SDRAM
0b

15 0 SDRAM [15:0]
SDRAM

4h
REG[1C0Ch] 15 0 9MEMCLK

MEMCKE High 1 REF REG[1C04h] 11 8

REG[1C0Eh]

15 0 SDRAM [15:0]
SDRAM

SDRAM

REG[1C0Ch] Memory Refresh Timer Register
0411h

SDRAM 15 8

15 14 13 12 11 10 9 8

SDRAM 7 0

7 6 5 4 3 2 1 0

REG[1C10h] SDRAM Mode Setting Value Register
0000h

SDRAM 15 8

15 14 13 12 11 10 9 8

SDRAM 7 0

7 6 5 4 3 2 1 0

REG[1C12h] Mobile SDRAM Configuration Register
4000h

TRSC 1 0 n/a

15 14 13 12 11 10 9 8

n/a 2 0

7 6 5 4 3 2 1 0
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10. 
15 14 TRSC [1:0]
SDRAM REG[1C12h] 7

1b

7
SDRAM SDRAM

SDRAM
SDRAM Extended Mode Setting REG[1C02h]

0
0b SDRAM
1b SDRAM

5

0b

1b

4 3
00b

2 0 [2:0]
SDRAM

SDRAM
SDRAM

15 0 SDRAM [15:0]
SDRAM

SDRAM

10-70

REG[1C12h] 15 14 TRSC

00b

01b 2

10b 3

11b 4

10-71

REG[1C12h] 2 0  

000b

001b A B BA1 0

010b A BA1 0 BA0 0

011b 111b

REG[1C14h] Mobile SDRAM Extended Mode Setting Regis ter
0000h

SDRAM 15 8

15 14 13 12 11 10 9 8

SDRAM 7 0

7 6 5 4 3 2 1 0
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10. 
10.4.11  

GPIO

GPIO GPIO
44 5.6 GPIO

4 0 Camera1 [4:0]
Camera1 CM1CLKOUT

REG[2000h] Camera1 Clock Setting Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a Camera1 4 0

7 6 5 4 3 2 1 0

10-72 Camera1
REG[2000h] 4 0 Camera1 REG[2000h] 4 0 Camera1

00000b 10000b 17:1

00001b 10001b 18:1

00010b 3:1 10010b 19:1

00011b 4:1 10011b 20:1

00100b 5:1 10100b 21:1

00101b 6:1 10101b 22:1

00110b 7:1 10110b 23:1

00111b 8:1 10111b 24:1

01000b 9:1 11000b 25:1

01001b 10:1 11001b 26:1

01010b 11:1 11010b 27:1

01011b 12:1 11011b 28:1

01100b 13:1 11100b 29:1

01101b 14:1 11101b 30:1

01110b 15:1 11110b 31:1

01111b 16:1 11111b 32:1
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10. 
6 Camera1
Camera1

0b Camera1 YUV 4:2:2 8

1b Camera1 YUV 4:2:2 16

5 Camera1
Camera1 CM1DAT[7:0] YUV

0b YUV
CM1CLKIN

1b YUV
CM1CLKOUT

Camera1 REG[2000h] 4 0 2:1

4 3 Camera1 YUV [1:0]
Camera1 YUV

2 CM1HREF
Camera1 CM1HREF

0b Camera1 HSYNC CM1HREF Low
CM1HREF High

1b Camera1 HSYNC CM1HREF High
CM1HREF Low

REG[2010h] 0 0b

REG[2002h] Camera1 Signal Setting Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a
Camera1

Camera1 Camera1 YUV
1 0

CM1HREF CM1VREF CM1CLKIN

7 6 5 4 3 2 1 0

10-73 YUV

REG[2002h] 4 3
YUV

(8 )

YUV

(16 )

00b UYVY
Camera1 UV

Camera2 YY

01b VYUY
Camera1 VU

Camera2 YY

10b YUYV
Camera1 YY

Camera2 UV

11b YVYU
Camera1 YY

Camera2 VU
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10. 
1 CM1VREF
Camera1 CM1VREF

0b Camera1 VSYNC CM1VREF Low
CM1VREF High

1b Camera1 VSYNC CM1VREF High
CM1VREF Low

REG[2010h] 0 0b

0 CM1CLKIN
CM1CLKIN

CM1CLKIN Camera1
0b S1D13513 CM1CLKIN

1b S1D13513 CM1CLKIN

REG[2010h] 0 0b
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10. 
4 0 Camera2 [4:0]
Camera2 CM2CLKOUT

REG[2004h] Camera2 Clock Setting Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a Camera2 4 0

7 6 5 4 3 2 1 0

10-74 Camera2
REG[2004h] 4 0 Camera2 REG[2004h] 4 0 Camera2

00000b 10000b 17:1

00001b 10001b 18:1

00010b 3:1 10010b 19:1

00011b 4:1 10011b 20:1

00100b 5:1 10100b 21:1

00101b 6:1 10101b 22:1

00110b 7:1 10110b 23:1

00111b 8:1 10111b 24:1

01000b 9:1 11000b 25:1

01001b 10:1 11001b 26:1

01010b 11:1 11010b 27:1

01011b 12:1 11011b 28:1

01100b 13:1 11100b 29:1

01101b 14:1 11101b 30:1

01110b 15:1 11110b 31:1

01111b 16:1 11111b 32:1
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10. 
7 6
00b

5 Camera2
Camera2 CM2DAT[7:0] YUV

0b YUV
CM2CLKIN

1b YUV
CM2CLKOUT

4 3 Camera2 YUV [1:0]
Camera2 YUV

2 CM2HREF
Camera2 CM2HREF

0b Camera2 HSYNC CM2HREF Low
CM2HREF High

1b Camera2 HSYNC CM2HREF High
CM2HREF Low

REG[2010h] 0 0b

1 CM2VREF
Camera2 CM2VREF

0b Camera2 VSYNC CM2VREF Low
CM2VREF High

1b Camera2 VSYNC CM2VREF High
CM2VREF Low

REG[2010h] 0 0b

REG[2006h] Camera2 Signal Setting Register
0000h

n/a

15 14 13 12 11 10 9 8

Camera2 Camera2 YUV
1 0

CM2HREF CM2VREF CM2CLKIN

7 6 5 4 3 2 1 0

10-75 YUV
REG[2006h] 4 3 YUV

00b UYVY
01b VYUY
10b YUYV
11b YVYU
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10. 
0 CM2CLKIN
CM2CLKIN

CM2CLKIN Camera2
0b S1D13513 CM2CLKIN

1b S1D13513 CM2CLKIN

REG[2010h] 0 0b

REG[2008h] REG[200Eh]
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10. 
15
0b

14
0b

13
0b

12
0b

11 10
00b

9
0b

8 YUV
UV

YUV
UV 0b

7 ITU-R BT656

0b
HSYNC VSYNC

1b ITU-R BT656
HSYNC VSYNC

REG[2010h] Camera Mode Setting Register
0000h

YUV

15 14 13 12 11 10 9 8
ITU-R BT656

2 0 2 0

7 6 5 4 3 2 1 0

10-76 YUV

REG[2010h] 8 YUV 1 2

0b
0 ≤ U ≤ 255

0 ≤ V ≤ 255

16 ≤ Cb ≤ 240

16 ≤ Cr ≤ 240

1b
128 ≤ U ≤ 127

128 ≤ V ≤ 127

112 ≤ Cb ≤ 112

112 ≤ Cr ≤ 112
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10. 
6 4 [2:0]

3 1 [2:0]

0

0b Low

1b

1. CMCLKOUT 0b
CMCLKOUT Low

2.

REG[2014h] 0 1b

10-77
REG[2010h] 6 4

000b Camera1
001b Camera2

010b 111b

10-78
REG[2010h] 3 1

000b REG[2010h] 6 4  
001b Camera1
010b Camera2
011b Camera1 Camera2
100b

101b 111b
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10. 
12
0b

8 Raw JPEG
Raw JPEG

JPEG
S1D13513 JPEG
1b

0b Raw JPEG

1b Raw JPEG

1. VBLANK
Raw JPEG

REG[2010h] 0 0b
2. Raw JPEG

REG[2020h] REG[2024h]
3. Raw JPEG 32

7

REG[2012h] 0
0b

1b

REG[2012h] Camera Frame Setting Register
0000h

n/a n/a
Raw JPEG

15 14 13 12 11 10 9 8

2 0

7 6 5 4 3 2 1 0

10-79 Raw JPEG

4n FFFF_FFFFh

4n 1 FF_FFFFh

4n 2 FFFFh

4n 3 FFh
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10. 
6

REG[2010h]
0 1b

0b

1b

5
0b

4 2 [2:0]

1

0b CMVREF

1b CMVREF

0

0b

1b

10-80
REG[2012h] 4 2

000b

001b 2 1
010b 3 1
011b 4 1
100b 5 1
101b 6 1
110b 7 1
111b
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10. 
10 Raw JPEG
Raw JPEG

REG[2012h] 8 1b
0b
1b Raw JPEG

REG[2016h] 10

9 ITU-R BT656 1
ITU-R BT656

REG[2010h] 7 1b
0b
1b ITU-R BT656 1 REG[2016h]

9

8 ITU-R BT656 0
ITU-R BT656

REG[2010h] 7 1b
0b
1b ITU-R BT656 0 REG[2016h]

8

3

REG[2016h] 2

0b
1b

2

REG[2016h] 2
0b
1b

REG[2014h] Camera Control Register

n/a

Raw JPEG

ITU-R BT656
1

ITU-R BT656
0

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0
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10. 

r

1.
REG[2012h] 6 0b

REG[2014h] 0
“START”

2. YUV REG[2800h] 3 1 011b 111b
REG[2012h] 6 1b

2

1
REG[2016h] 1

0b
1b

0

REG[2010h] 0 Camera Status Registe
REG[2016h]

0b
1b
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10. 
10 Raw JPEG
Raw JPEG

REG[2012h] 8 1b
0b
1b JPEG VSYNC

HSYNC High

Raw JPEG
1b REG[2014h] 10 1b

9 ITU-R BT656 1
ITU-R BT656

REG[2010h] 7 1b
0b
1b 2

ITU-R BT565 1 1b
REG[2014h] 9 1b

8 ITU-R BT656 0
ITU-R BT656

REG[2010h] 7 1b
0b
1b 1

ITU-R BT565 0 1b
REG[2014h] 8 1b

6 CMVREF
CMVREF

0b CMVREF Low
1b CMVREF High

REG[2016h] Camera Status Register
0004h

n/a
Raw JPEG

ITU-R BT656

1

ITU-R BT656

0

15 14 13 12 11 10 9 8

n/a CMVREF n/a

7 6 5 4 3 2 1 0
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10. 
5

REG[2014h] 3 1b

REG[2012h] 6 0b

REG[2024h] 7 4 470
22.3

0b
1b

4
REG[2012h] 4 2

0b
1b

3 1
REG[2012h] 4 2 010b

10-3

3

0b
1b

2
REG[2014h] 3 2

0b

1b

REG[2014h] 0 “
” “ ”

REG[2010h] 0
REG[2014h] 4 1b

CMVREF 
REG[2014h] 5

REG[2014h] 4
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10. 
1

0b
1b

15 0 [15:0]
REG[2024h] 0 1b

CMVREF CMHREF
CMSTROUT

CMHREF 470
22.3

15 0 [15:0]
REG[2024h] 0 1b

CMSTROUT CMHREF
470 22.3

REG[2022h] 15 0 1  

15
4

HYSNC High VSYNC Low

0b
1b

REG[2020h] Strobe Control Signal Output Delay Setti ng Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[2022h] Strobe Control Signal Pulse Width Settin g Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[2024h] Strobe Setting Register
0000h

RO
n/a n/a

15 14 13 12 11 10 9 8

3 0

7 6 5 4 3 2 1 0
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10. 
11

4 HSYNC High
VSYNC Low

0b
1b

7 4 [3:0]

REG[2024h]
0 1b

REG[2012h] 6 0b

• YUV

•

REG[2012h] 6 1b

3
0b

2
0b

1
CMSTROUT

REG[2024h]
0 1b

0b Low
1b High

0
GPIOB7 CMSTROUT GPIO #2

REG[0C06h] 15 14 11b CMSTROUT

0b
1b

470 22.3
CMSTROUT

10-81
REG[2024h] 7 4 REG[2024h] 7 4

0000b 1000b 8
0001b 1 1001b 9
0010b 2 1010b 10
0011b 3 1011b 11
0100b 4 1100b 12
0101b 5 1101b 13
0110b 6 1110b 14
0111b 7 1111b 15
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10. 
• REG[2014h] 2 1b

• REG[2014h] 3 1b

CMSTROUT GPIOB7 GPIO #2
REG[0C06h] 15 14 11b

REG[2028h] REG[202Eh]  
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10. 
10.4.12  

10

0b
1b 1

9
0b

8
0b

5 JPEG
JPEG JPEG

0b JPEG
1b JPEG

4
0b

3
0b

1 0 [1:0]
YUV REG[2800h]

3 1 011b 111b

REG[2430h] Global Resizer Control Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a JPEG n/a 1 0

7 6 5 4 3 2 1 0

10-82

REG[2430h] 1 0

00b
YUV

YUV YUV FIFO YUV
YUV-RGB

01b

YUV
YUV YUV FIFO

REG[280Ah] 0 1b
REG[280Ah] 0 0b

10b

11b
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10. 
REG[2432h] REG[243Eh]

.

7

0b
1b REG[2440h]

0 1b REG[2460h] 0 1b

2

0b
REG[244Ch] 7 0

1b
REG[244Ch] 7 0 REG[244Ch]

15 8

1 VSYNC

VSYNC

0b

1b
VSYNC

REG[2800h] 3 1 001b 0b

0

0b
1b

1. REG[2460h] 0

2. REG[2460h]
0 0b

REG[2440h] View Resizer Control Register
0000h

n/a

15 14 13 12 11 10 9 8

WO

n/a

VSYNC

7 6 5 4 3 2 1 0
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10. 
10 0 X [10:0]
X

392 14.

10 0 Y [10:0]
Y

392 14.

10 0 X [10:0]
X

392 14.

REG[2444h] View Resizer Start X Position Register
0000h

n/a X 10 8

15 14 13 12 11 10 9 8

X 7 0

7 6 5 4 3 2 1 0

REG[2446h] View Resizer Start Y Position Register
0000h

n/a Y 10 8

15 14 13 12 11 10 9 8

Y 7 0

7 6 5 4 3 2 1 0

REG[2448h] View Resizer End X Position Register
027Fh

n/a X 10 8

15 14 13 12 11 10 9 8

X 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 Y [10:0]
Y

392 14.

REG[244Ah] View Resizer End Y Position Register
01DFh

n/a Y 10 8

15 14 13 12 11 10 9 8

Y 7 0

7 6 5 4 3 2 1 0
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10. 
15 8 [7:0]
REG[2440h] 2 1b

REG[244Eh]

REG[244Ch] View Resizer Scaling Rate Register
8080h

7 0

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

10-83

REG[244Ch] 15 8 REG[244Eh] 

1 0 00b

REG[244Eh] 

1 0 01b

REG[244Eh] 

1 0 10b

REG[244Eh] 

1 0 11b
0000 0000b
0000 0001b n/a 1/128 1/128
0000 0010b n/a 2/128 2/128
0000 0011b n/a 3/128 3/128
0000 0100b n/a 4/128 4/128
0000 0101b n/a 5/128 5/128
0000 0110b n/a 6/128 6/128
0000 0111b n/a 7/128 7/128
0000 1000b n/a 8/128 8/128
0000 1001b n/a 9/128 9/128
0000 1010b n/a 10/128 10/128
0000 1011b n/a 11/128 11/128
0000 1100b n/a 12/128 12/128
0000 1101b n/a 13/128 13/128
0000 1110b n/a 14/128 14/128
0000 1111b n/a 15/128 15/128
0001 0000b n/a 16/128 16/128
0001 0001b n/a 17/128 17/128
0001 0010b n/a 18/128 18/128
0001 0011b n/a 19/128 19/128
0001 0100b n/a 20/128 20/128
0001 0101b n/a 21/128 21/128
0001 0110b n/a 22/128 22/128
0001 0111b n/a 23/128 23/128
0001 1000b n/a 24/128 24/128
0001 1001b n/a 25/128 25/128
0001 1010b n/a 26/128 26/128
0001 1011b n/a 27/128 27/128
0001 1100b n/a 28/128 28/128
0001 1101b n/a 29/128 29/128
0001 1110b n/a 30/128 30/128
0001 1111b n/a 31/128 31/128
0010 0000b n/a 32/128 32/128

0010 0001b 0011 1111b n/a 33/128 63/128 33/128 63/128
0100 0000b n/a 64/128 64/128

0100 0001b 0111 1111b n/a 65/128 127/128 65/128 127/128
1000 0000b n/a 128/128 128/128
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10. 
7 0 [7:0]
REG[2440h] 2 1b

REG[2440h] 2 0b

REG[244Eh]

10-84

REG[244Ch] 7 0 REG[244Eh] 

1 0 00b

REG[244Eh] 

1 0 01b

REG[244Eh] 

1 0 10b

REG[244Eh] 

1 0 11b
0000 0000b
0000 0001b n/a 1/128 1/128
0000 0010b n/a 2/128 2/128
0000 0011b n/a 3/128
0000 0100b n/a 4/128 4/128
0000 0101b n/a 5/128
0000 0110b n/a 6/128
0000 0111b n/a 7/128
0000 1000b n/a 8/128 8/128
0000 1001b n/a 9/128
0000 1010b n/a 10/128
0000 1011b n/a 11/128
0000 1100b n/a 12/128
0000 1101b n/a 13/128
0000 1110b n/a 14/128
0000 1111b n/a 15/128
0001 0000b n/a 16/128 16/128
0001 0001b n/a 17/128
0001 0010b n/a 18/128
0001 0011b n/a 19/128
0001 0100b n/a 20/128
0001 0101b n/a 21/128
0001 0110b n/a 22/128
0001 0111b n/a 23/128
0001 1000b n/a 24/128
0001 1001b n/a 25/128
0001 1010b n/a 26/128
0001 1011b n/a 27/128
0001 1100b n/a 28/128
0001 1101b n/a 29/128
0001 1110b n/a 30/128
0001 1111b n/a 31/128
0010 0000b n/a 32/128 32/128

0010 0001b 0011 1111b n/a 33/128 63/128
0100 0000b n/a 64/128 64/128

0100 0001b  0111 1111b n/a 65/128 127/128
1000 0000b n/a 128/128 128/128
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10. 
3 2
00b

1 0 [1:0]

REG[244Ch]
15 8 REG[244Ch]
7 0

n/a

7

0b
1b REG[2440h]

0 1b REG[2460h] 0 1b

REG[244Eh] View Resizer Scaling Mode Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a
1 0

7 6 5 4 3 2 1 0

10-85

REG[244Eh] 1 0
00b

01b V/H
10b V H
11b

REG[2460h] Capture Resizer Control Register
0000h

n/a

15 14 13 12 11 10 9 8

WO

n/a
VSYNC

7 6 5 4 3 2 1 0
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10. 
2

0b
REG[246Ch] 7 0

1b
REG[246Ch] 7 0 REG[246Ch]

15 8

1 VSYNC

VSYNC

0b

1b
VSYNC

0

0b
1b

1. REG[2440h] 0

2. REG[2440h] 0
0b

10 0 X [10:0]
X

392 14.

YUV

REG[2464h] Capture Resizer Start X Position Registe r
0000h

n/a X 10 0

15 14 13 12 11 10 9 8

X 7 0

7 6 5 4 3 2 1 0

10-86 YUV

YUV
YUV 4:2:2 2 1 16 /8
YUV 4:2:0 2 2 16 /16
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10. 
10 0 Y [10:0]
Y

392 14.

10 0 X [10:0]
X

392 14.

10 0 Y [10:0]
Y

392 14.

REG[2466h] Capture Resizer Start Y Position Registe r
0000h

n/a Y 10 8

15 14 13 12 11 10 9 8

Y 7 0

7 6 5 4 3 2 1 0

REG[2468h] Capture Resizer End X Position Register
027Fh

n/a X 10 8

15 14 13 12 11 10 9 8

X 7 0

7 6 5 4 3 2 1 0

REG[246Ah] Capture Resizer End Y Position Register
01DFh

n/a Y 10 8

15 14 13 12 11 10 9 8

Y 7 0

7 6 5 4 3 2 1 0
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10. 
15 8 [7:0]
REG[2460h] 2 1b

REG[246Eh]  

REG[246Ch] Capture Resizer Scaling Rate Register
8080h

7 0

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

10-87

REG[246Ch] 15 8 REG[246Eh] 

1 0 00b

REG[246Eh] 

1 0 01b

REG[246Eh] 

1 0 10b

REG[246Eh] 

1 0 11b
0000 0000b
0000 0001b n/a 1/128 1/128
0000 0010b n/a 2/128 2/128
0000 0011b n/a 3/128 3/128
0000 0100b n/a 4/128 4/128
0000 0101b n/a 5/128 5/128
0000 0110b n/a 6/128 6/128
0000 0111b n/a 7/128 7/128
0000 1000b n/a 8/128 8/128
0000 1001b n/a 9/128 9/128
0000 1010b n/a 10/128 10/128
0000 1011b n/a 11/128 11/128
0000 1100b n/a 12/128 12/128
0000 1101b n/a 13/128 13/128
0000 1110b n/a 14/128 14/128
0000 1111b n/a 15/128 15/128
0001 0000b n/a 16/128 16/128
0001 0001b n/a 17/128 17/128
0001 0010b n/a 18/128 18/128
0001 0011b n/a 19/128 19/128
0001 0100b n/a 20/128 20/128
0001 0101b n/a 21/128 21/128
0001 0110b n/a 22/128 22/128
0001 0111b n/a 23/128 23/128
0001 1000b n/a 24/128 24/128
0001 1001b n/a 25/128 25/128
0001 1010b n/a 26/128 26/128
0001 1011b n/a 27/128 27/128
0001 1100b n/a 28/128 28/128
0001 1101b n/a 29/128 29/128
0001 1110b n/a 30/128 30/128
0001 1111b n/a 31/128 31/128
0010 0000b n/a 32/128 32/128

0010 0001b  0011 1111b n/a 33/128 63/128 33/128 63/128
0100 0000b n/a 64/128 64/128

0100 0001b 0111 1111b n/a 65/128 127/128 65/128 127/128
1000 0000b n/a 128/128 128/128
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10. 
7 0 [7:0]
REG[2460h] 2 1b

REG[2460h] 2 0b

REG[246Eh]  

10-88

REG[246Ch] 7 0 REG[246Eh] 

1 0 00b

REG[246Eh] 

1 0 01b

REG[246Eh] 

1 0 10b

REG[246Eh] 

1 0 11b
0000 0000b
0000 0001b n/a 1/128 1/128
0000 0010b n/a 2/128 2/128
0000 0011b n/a 3/128
0000 0100b n/a 4/128 4/128
0000 0101b n/a 5/128
0000 0110b n/a 6/128
0000 0111b n/a 7/128
0000 1000b n/a 8/128 8/128
0000 1001b n/a 9/128
0000 1010b n/a 10/128
0000 1011b n/a 11/128
0000 1100b n/a 12/128
0000 1101b n/a 13/128
0000 1110b n/a 14/128
0000 1111b n/a 15/128
0001 0000b n/a 16/128 16/128
0001 0001b n/a 17/128
0001 0010b n/a 18/128
0001 0011b n/a 19/128
0001 0100b n/a 20/128
0001 0101b n/a 21/128
0001 0110b n/a 22/128
0001 0111b n/a 23/128
0001 1000b n/a 24/128
0001 1001b n/a 25/128
0001 1010b n/a 26/128
0001 1011b n/a 27/128
0001 1100b n/a 28/128
0001 1101b n/a 29/128
0001 1110b n/a 30/128
0001 1111b n/a 31/128
0010 0000b n/a 32/128 32/128

0010 0001b 0011 1111b n/a 33/128 63/128
0100 0000b n/a 64/128 64/128

0100 0001b 0111 1111b n/a 65/128 127/128
1000 0000b n/a 128/128 128/128
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10. 
3 2
00b

1 0 [1:0]

REG[246Ch] 15 8
REG[246Ch] 7 0

n/a

REG[246Eh] Capture Resizer Scaling Mode Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a
1 0

7 6 5 4 3 2 1 0

10-89

REG[246Eh] 1 0
00b

01b V/H
10b V H
11b
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10. 
10.4.13  YUV

15 8
0000_0000b

7 YUV
YUV

YUV YUV
10 8

REG[2802h] 10 8 REG[2804h] REG[2822h] REG[2828h]
REG[282Ch] YUV

YUV
0b

0b
1b YUV

6 4
000b

REG[2800h] YUV Capture Control Register
0000h

15 14 13 12 11 10 9 8

YUV

WO

YUV 2 0
YUV

7 6 5 4 3 2 1 0
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10. 
3 1 YUV [2:0]
YUV

1. 001b REG[2440h] 1 0b

2. YUV 4:2:0 REG[2800h] 3 1 111b
4

0 YUV
YUV

0b

1b

15 14
10b

13 12 YUV FIFO [1:0]
YUV FIFO

YUV FIFO YUV Capture FIFO Size
REG[2824h]

10-90 YUV

REG[2800h] 3 1
000b

001b
YUV YUV 4:2:2
YUV 4:2:2 YRC YUV-RGB

1
010b

011b
YUV YUV 4:2:2

YUV 4:2:2

100b 110b

111b
YUV YUV 4:2:0

YUV 4:2:0
2

REG[2802h] YUV Capture Status Flag Register
8080h

YUV FIFO
1 0 RO

YUV
FIFO

YUV
FIFO

YUV
FIFO

15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0
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10. 
11
0b

10 YUV FIFO
YUV FIFO YUV FIFO

REG[2820h] 5 4
YUV FIFO

REG[2806h]
10 1b

0b YUV FIFO YUV
FIFO

1b YUV FIFO YUV
FIFO

1b

9 YUV FIFO
YUV FIFO YUV FIFO

YUV FIFO 312
10-6 YUV FIFO

YUV FIFO
REG[2806h] 9 1b

0b YUV FIFO YUV FIFO

1b YUV FIFO YUV FIFO

1b

8 YUV FIFO
YUV FIFO 3

YUV FIFO 312
10-6 YUV FIFO

YUV FIFO
REG[2806h] 8 1b

0b YUV FIFO 3

1b YUV FIFO 3

1b

7 0  
1000_0000b

10-91 YUV FIFO
REG[2802h] 13 12 YUV FIFO

00b

01b YUV FIFO FIFO 3
10b YUV FIFO 1/4
11b YUV FIFO 1/2
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10. 
15 14
10b

13 12 YUV FIFO [1:0]
YUV FIFO

YUV FIFO YUV Capture FIFO Size
REG[2824h]

11
0b

10 YUV FIFO
YUV FIFO YUV FIFO

REG[2820h] 5 4
YUV FIFO

REG[2806h] 10

0b YUV FIFO YUV
FIFO

1b YUV FIFO YUV
FIFO

YUV FIFO
REG[2802h] 10 1b

REG[2804h] YUV Capture Raw Status Flag Register
8080h

YUV FIFO
1 0

YUV
FIFO

YUV
FIFO

YUV
FIFO

15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0

10-92 YUV FIFO
REG[2804h] 13 12 YUV FIFO

00b

01b YUV FIFO FIFO 3

10b YUV FIFO 1/4

11b YUV FIFO 1/2
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10. 
9 YUV FIFO
YUV FIFO YUV FIFO

YUV FIFO 312
10-6 YUV FIFO

YUV FIFO REG[2806h] 9

0b YUV FIFO YUV FIFO

1b YUV FIFO YUV FIFO

YUV FIFO
YUV REG[2800h]

7 1b YUV FIFO REG[2802h] 9
1b

8 YUV FIFO
YUV FIFO 2

YUV FIFO 312
10-6 YUV FIFO

YUV FIFO REG[2806h]
8

0b YUV FIFO 2

1b YUV FIFO 2

YUV FIFO
YUV

REG[2800h] 7 1b YUV FIFO
REG[2802h] 8 1b

YUV FIFO REG[2820h] 2

7 0  
1000_0000b
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10. 
15 12
0_0000b

10 YUV FIFO
YUV FIFO

YUV FIFO
REG[2802h] 10

0b
1b

9 YUV FIFO
YUV FIFO

YUV FIFO REG[2802h] 9

0b
1b

8 YUV FIFO
YUV FIFO

YUV FIFO REG[2802h]
8

0b
1b

7 0
0000_0000b

REG[2808h]

REG[2806h] YUV Capture Interrupt Control Register
0000h

YUV
FIFO

YUV
FIFO

YUV
FIFO

15 14 13 12 11 10 9 8

7 6 5 4 3 2 1 0
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10. 
0 YUV
YUV

0b YUV

1b YUV

1

REG[280Ch] REG[280Eh]

REG[280Ah] YUV Capture Start/Stop Control Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a YUV

7 6 5 4 3 2 1 0
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10. 
10.4.14  YUV FIFO

15 6
00_0000_0000b

5 4 YUV FIFO [1:0]
YUV FIFO

REG[2802h] 10

3
0b

REG[2820h] YUV Capture FIFO Control Register
0000h

15 14 13 12 11 10 9 8

YUV FIFO
1 0

YUV
FIFO WO

n/a YUV
FIFO RO

7 6 5 4 3 2 1 0

10-93 YUV FIFO

REG[2820h] 5 4 YUV FIFO

00b

01b

10b
YUV FIFO YUV FIFO REG[2824h] 7
0 1/4 YUV FIFO 1/2

11b YUV FIFO YUV FIFO REG[2824h] 7
0 1/2
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10. 
2 YUV FIFO
YUV FIFO YUV

FIFO YUV
REG[2800h] 7 1b

0b
1b YUV FIFO YUV Capture FIFO

Read/Write Pointer REG[282Ah] REG[282Ch] YUV Capture
FIFO Valid Data Size REG[2828h]

YUV FIFO

1. YUV FIFO REG[2820h] 2 1b

2. YUV FIFO REG[2826h]
2

3. YUV REG[2800h] 7 1b

FIFO YUV
FIFO REG[2804h] 8

0 YUV FIFO
YUV FIFO

0b YUV FIFO
YUV

10-4 YUV FIFO

1b YUV FIFO
YRC RGB LCD
YUV

10-5 YUV FIFO

DMAC
YUV

FIFO

SDRAM

DMAC YRC
SDRAM

YUV

FIFO

SDRAM
310 Seiko Epson Corporation S1D13513

Ver. 1.91



10. 
15 4  
1000_0000_0000b

3 2 YUV FIFO [1:0]
YUV FIFO

YUV FIFO YUV Capture FIFO Size
REG[2824h]

1 YUV FIFO
YUV FIFO

0b YUV FIFO
1b YUV FIFO

0 YUV FIFO
YUV FIFO

0b YUV FIFO
1b YUV FIFO

REG[2822h] YUV Capture FIFO Status Register
8001h

15 14 13 12 11 10 9 8

YUV FIFO
1 0

YUV
FIFO

YUV
FIFO

7 6 5 4 3 2 1 0

10-94 YUV FIFO
REG[2822h] 3 2 YUV FIFO

00b

01b YUV FIFO FIFO 3
10b YUV FIFO 1/4
11b YUV FIFO 1/2
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10. 
7 0 YUV FIFO [7:0]
YUV FIFO 4

YUV FIFO 2 4
FIFO 256 24

YUV FIFO 256
YUV FIFO

YUV FIFO (REG[2824h] 7 0 7)×4  

10-6 YUV FIFO

15 0 YUV FIFO [15:0]
YUV FIFO

YUV
REG[2800h] 3 1 011b 111b DMA

YUV FIFO
YUV RGB

REG[2800h] 3 1 001b DMA
YUV FIFO

DMA DMAC DMA 3000_0000h

REG[2824h] YUV Capture FIFO Size Register
003Fh

n/.a

15 14 13 12 11 10 9 8

YUV FIFO 7 0

7 6 5 4 3 2 1 0

REG[2826h] YUV Capture FIFO Read/Write Port Registe r

YUV FIFO 15 8

15 14 13 12 11 10 9 8

YUV FIFO 7 0

7 6 5 4 3 2 1 0

FIFO YUV FIFO FIFO

2
8

256 4
16
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10. 
15 0 YUV FIFO [15:0]
REG[282Eh] 9 8 YUV FIFO

32 4

REG[282Ah] REG[282Ch]

REG[2828h] YUV Capture FIFO Valid Data Size Registe r
0000h

YUV FIFO 15 8

15 14 13 12 11 10 9 8

YUV FIFO 7 0

7 6 5 4 3 2 1 0
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10. 
9 8 YUV FIFO [17:16]
YUV FIFO REG[2828h]

18

5 4
00b

1 0
00b

REG[2830h] REG[2870h]

10 0 YUV [10:0]
YUV X

YUV REG[2800h] 3 1 001b
Vsync/Hsync

YUV REG[2800h] 3 1
011b 111b

YUV REG[2872h] 10 0 1

REG[282Eh] YUV Capture FIFO Extend Register
0000h

n/a YUV FIFO
17 16

15 14 13 12 11 10 9 8
n/a n/a

15 14 5 4 15 14 1 0

REG[2872h] YUV Horizontal Size Register
0000h

n/a YUV 10 8

15 14 13 12 11 10 9 8

YUV 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 YUV [10:0]
YUV Y

YUV REG[2800h] 3 1 001b
Vsync/Hsync

YUV REG[2800h] 3 1
011b 111b

YUV REG[2874h] 10 0 1

YUV 4:2:2 REG[2800h] 3 1 001b YUV
256 REG[2872h] 10 0 ≤ 256 YUV 256

REG[2874h] 10 0 ≤ 256

REG[2876h]

REG[2874h] YUV Vertical Size Register
0000h

n/a YUV 10 8

15 14 13 12 11 10 9 8

YUV 7 0

7 6 5 4 3 2 1 0
S1D13513 Seiko Epson Corporation 315
Ver. 1.91



10. 
10.4.15  YRC

15 YRC
YRC YRC YUV-RGB

SDRAM YRC
YRC YUV

RGB RGB LCD
SDRAM YRC

YRC YUV SDRAM

0b YRC

1b YRC

YRC
YUV YRC YUV

REG[3000h] 9 1b YRC
RGB

14 YRC
YRC YRC YUV-RGB

SDRAM YRC
YRC

0b YRC
Write Start Address 0 REG[3002h] REG[3004h]

REG[3002h]
REG[3008h]

1b YRC
Write Start Address 0 REG[3002h] REG[3004h] YRC Rectangular Pixel
Width REG[3010h] YRC Rectangular Line Address Offset

REG[3012h]

YRC REG[3000h]
12 0b

13
0b

REG[3000h] YRC Translate Mode Register
0605h

YRC YRC
YRC

YRC bpp 1 0
YRC YUV

15 14 13 12 11 10 9 8

YRC
YRC UV 1 0

YRC n/a YRC 2 0

7 6 5 4 3 2 1 0
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10. 
12 YRC
YRC SDRAM 1

2 YRC YUV-RGB
SDRAM YRC

REG[0834h]
0b

YRC Write Start Address 0
REG[3002h] REG[3004h]

1b
YRC Write Start Address 0 REG[3002h]

REG[3004h] YRC Write Start Address 1 REG[3006h] REG[3008h]

REG[3000h] 12 1b
YRC REG[3000h] 14 1b

11 10 YRC bpp [1:0]
YRC YUV-RGB SDRAM

YRC YUV RGB
YRC / bpp

9 YRC YUV
YRC YUV-RGB SDRAM

REG[3000h]
15 1b YRC YUV-RGB

YRC REG[3000h] 15
0b

0b VYUY 318 10-96
VYUY REG[3000h] 9 0b

1b YUYV 318 10-97
YUYV REG[3000h] 9 1b

10-95 YRC bpp

REG[3000h] 11 10 YRC bpp

00b
16bpp

01b

10b

11b
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10. 
10-96 VYUY REG[3000h] 9 0b

1 2 3 4 ... 2n 1 2n 2

D15 V0
7 U0

7 V2
7 U2

7 ... V2n
7 U2n

7

D14 V0
6 U0

6 V2
6 U2

6 ... V2n
6 U2n

6

D13 V0
5 U0

5 V2
5 U2

5 ... V2n
5 U2n

5

D12 V0
4 U0

4 V2
4 U2

4 ... V2n
4 U2n

4

D11 V0
3 U0

3 V2
3 U2

3 ... V2n
3 U2n

3

D10 V0
2 U0

2 V2
2 U2

2 ... V2n
2 U2n

2

D9 V0
1 U0

1 V2
1 U2

1 ... V2n
1 U2n

1

D8 V0
0 U0

0 V2
0 U2

0 ... V2n
0 U2n

0

D7 Y1
7 Y0

7 Y3
7 Y2

7 ... Y2n 1
7 Y2n

7

D6 Y1
6 Y0

6 Y3
6 Y2

6 ... Y2n 1
6 Y2n

6

D5 Y1
5 Y0

5 Y3
5 Y2

5 ... Y2n 1
5 Y2n

5

D4 Y1
4 Y0

4 Y3
4 Y2

4 ... Y2n 1
4 Y2n

4

D3 Y1
3 Y0

3 Y3
3 Y2

3 ... Y2n 1
3 Y2n

3

D2 Y1
2 Y0

2 Y3
2 Y2

2 ... Y2n 1
2 Y2n

2

D1 Y1
1 Y0

1 Y3
1 Y2

1 ... Y2n 1
1 Y2n

1

D0 Y1
0 Y0

0 Y3
0 Y2

0 ... Y2n 1
0 Y2n

0

10-97 YUYV REG[3000h] 9 1b

1 2 3 4 ... 2n 1 2n 2

D15 Y0
7 Y1

7 Y2
7 Y3

7 ... Y2n
7 Y2n 1

7

D14 Y0
6 Y1

6 Y2
6 Y3

6 ... Y2n
6 Y2n 1

6

D13 Y0
5 Y1

5 Y2
5 Y3

5 ... Y2n
5 Y2n 1

5

D12 Y0
4 Y1

4 Y2
4 Y3

4 ... Y2n
4 Y2n 1

4

D11 Y0
3 Y1

3 Y2
3 Y3

3 ... Y2n
3 Y2n 1

3

D10 Y0
2 Y1

2 Y2
2 Y3

2 ... Y2n
2 Y2n 1

2

D9 Y0
1 Y1

1 Y2
1 Y3

1 ... Y2n
1 Y2n 1

1

D8 Y0
0 Y1

0 Y2
0 Y3

0 ... Y2n
0 Y2n 1

0

D7 U0
7 V0

7 U2
7 V2

7 ... U2n
7 V2n 1

7

D6 U0
6 V0

6 U2
6 V2

6 ... U2n
6 V2n 1

6

D5 U0
5 V0

5 U2
5 V2

5 ... U2n
5 V2n 1

5

D4 U0
4 V0

4 U2
4 V2

4 ... U2n
4 V2n 1

4

D3 U0
3 V0

3 U2
3 V2

3 ... U2n
3 V2n 1

3

D2 U0
2 V0

2 U2
2 V2

2 ... U2n
2 V2n 1

2

D1 U0
1 V0

1 U2
1 V2

1 ... U2n
1 V2n 1

1

D0 U0
0 V0

0 U2
0 V2

0 ... U2n
0 V2n 1

0
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10. 
8
0b

7 YRC
YRC YUV-RGB

YRC
0b
1b YRC

0b YRC

6 5 YRC UV [1:0]
U V YRC UV Data

Fix REG[300Eh]
YRC YUV-RGB UV
YRC REG[3000h] 15

1b UV

4 YRC
YRC YUV-RGB

REG[3000h] 4 0b

REG[3000h] 4 1b

10-98 YRC UV

REG[3000h] 6 5 YRC UV

00b U V

01b U REG[300Eh] 15 8 V

10b U V REG[300Eh] 7 0

11b U REG[300Eh] 15 8 V REG[300Eh] 7 0

10-99 YRC

REG[3000h] 4

0b YUV
0 ≤ Y ≤ 255
0 ≤ U ≤ 255
0 ≤ V ≤ 255

1b YCbCr
16 ≤ Y ≤ 235
16 ≤ U ≤ 240
16 ≤ V ≤ 240

Y’ Y

U’ U 128

V’ V 128

Y’ (Y 16) ÷ (235 16) x 255

U’ (Cb 128) ÷ (240 16) x 255

V’ (Cr 128) ÷ (240 16) x 255
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10. 
YRC

YUV YRC YRC 255

2 0 YRC [2:0]
YRC YUV-RGB

REG[3004h] 9 0

REG[3002h] 15 0
YRC 0 [25:0]

YRC YUV-RGB SDRAM
REG[3000h]

12 0b YRC YUV-RGB

REG[3000h] 12 1b YRC
YRC 32

1 0 00b

0 ≤ Y’ ≤ 255

128 ≤ U’ ≤ 127

128 ≤ V’ ≤ 127

10-100 YRC

REG[3000h] 2 0 YUV-RGB

000b

001b ITU-R BT.709

010b

011b

100b ITU-R BT.470-6 M

101b
ITU-R BT.470-6 B G

ITU-R BT.601-5

110b SMPTE 170M

111b SMPTE 240M(1987)

REG[3002h] YRC Write Start Address 0 Register 0
0000h

YRC 0 15 8

15 14 13 12 11 10 9 8

YRC 0 7 0

7 6 5 4 3 2 1 0

REG[3004h] YRC Write Start Address 0 Register 1
0000h

n/a YRC 0
25 24

15 14 13 12 11 10 9 8

YRC 0 23 16

7 6 5 4 3 2 1 0
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10. 
REG[3008h] 9 0

REG[3006h] 15 0
YRC 1 [25:0]

YRC YUV-RGB SDRAM
REG[3000h]

12 0b
REG[3000h] 12 1b YRC
2 YRC

32
1 0 00b

REG[300Ah] REG[300Ch]

15 8 YRC U [7:0]
YRC UV 01b 11b

REG[3000h] 6 5 01b 11b  YRC YUV-RGB
U

7 0 YRC V [7:0]
YRC UV 10b 11b

REG[3000h] 6 5 10b 11b  YRC YUV-RGB
V

REG[3006h] YRC Write Start Address 1 Register 0
0000h

YRC 1 15 8

15 14 13 12 11 10 9 8

YRC 1 7 0

7 6 5 4 3 2 1 0

REG[3008h] YRC Write Start Address 1 Register 1
0000h

n/a YRC 1
25 24

15 14 13 12 11 10 9 8

YRC 1 23 16

7 6 5 4 3 2 1 0

REG[300Eh] YRC UV Data Fix Register
0000h

YRC U 7 0

15 14 13 12 11 10 9 8

YRC V 7 0

7 6 5 4 3 2 1 0
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10. 
10 0 YRC [10:0]
YRC YUV-RGB SDRAM

YRC YUV-RGB
REG[3000h] 14 1b

16bpp 10 1

11 0 YRC [11:0]
YRC YUV-RGB SDRAM

YRC YUV-RGB
REG[3000h] 14 1b

16bpp
11 1

YRC 11 0

REG[3010h] YRC Rectangular Pixel Width Register
0000h

n/a YRC 10 8

15 14 13 12 11 10 9 8

YRC 7 0

7 6 5 4 3 2 1 0

REG[3012h] YRC Rectangular Line Address Offset Regi ster
0000h

n/a YRC 11 8

15 14 13 12 11 10 9 8

YRC 7 0

7 6 5 4 3 2 1 0
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10. 
15  
0b

11
0b

4
0b

2 1 YRC [1:0]
YRC

0 YRC
YRC SDRAM

0b YRC SDRAM

1b YRC SDRAM

REG[3014h] YRC Memory Configuration Register
0000h

n/a n/a

15 14 13 12 11 10 9 8

n/a n/a YRC
1 0 RO

YRC RAM

RO

7 6 5 4 3 2 1 0

10-101 YRC

REG[3014h] 2 1

00b 1 REG[3002h] REG[3004h]

01b 2 REG[3006h] REG[3008h]

10b 11b
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10. 
10.4.16  PWM

PWM GPIO
PWM

GPIO PWM GPIO
44 5.6 GPIO

REG[3400h] 11 8 0000b PWM
PWM

15 12  
0000b

11
LED PWM PWM

46 5.10 PWM

0b PWMB
REG[3400h] 2 0

1b PWMB

428 19.1 PWM
128 0

10
LED PWM PWM

46 5.10 PWM

0b PWMG
REG[3400h] 2 0

1b PWMG

428 19.1 PWM
128 0

REG[3400h] PWM Control Register
0000h

15 14 13 12 11 10 9 8

n/a AUDIN AUDIN n/a PWM RGB PWM

7 6 5 4 3 2 1 0
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10. 
9
LED PWM PWM

46 5.10 PWM

0b PWMR
REG[3400h] 2 0

1b PWMR

428 19.1 PWM
128 0

8
LED PWM PWM

46 5.10 PWM

0b PWMW
REG[3400h] 2 0

1b PWMW

6
0b

5 AUDIN
PWM AUDIN REG[3400h] 4 1b

AUDIN PWM
46 5.10 PWM

0b High PWM

1b Low PWM

GPIOD3 REG[0C0Eh] 7 6

4 AUDIN
AUDIN 3 PWM PWMB

PWMG PWMR PWM
46 5.10 PWM

0b PWM
1b PWM

AUDIN GPIO PWM
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10. 
2
4 LED 3 1

PWM

0b LED PWM 1
Low PWM 0 High

1b LED PWM 1
High

1 PWM RGB
3 LED PWM PWMB PWMG PWMR

0b LED PWM High
1b LED PWM

0 1 0 PWM High
PWM

PWM
REG[3400h] 11 8

0 PWM
LED PWM PWMW

0b LED PWM High
1b LED PWM

0 1 0 PWM High
PWM

PWM
REG[3400h] 11 8
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10. 
3 0 PWM [3:0]
PWMR PWMG PWMB PWM

PWMW PWM
PWMSRCCLK PWMSRCCLK

LED 0.5Hz 8Hz 16KHz
PWMSRCLK 119 9.

14 8 [6:0]
LED 128

REG[3404h] 6 0

PWM 428 19. PWM

REG[3404h] 14 8 1

7Fh LED REG[340Ch] 3
0

6 0 [6:0]
LED 128

0 LED 128
PWM 428

19. PWM

REG[3402h] PWM Clock Divide Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a PWM 3 0

7 6 5 4 3 2 1 0

10-102 PWM
REG[3402h] 3 0 PWM

0000b 1:1

0001b 2:1

0010b 4:1

0011b 6:1

0100b 8:1

0101b 10:1

0110b 12:1

0111b 14:1

1000b 16:1

1001b 1111b PWM

REG[3404h] Red On/Off Control Register
0000h

n/a 6 0

15 14 13 12 11 10 9 8
n/a 6 0

7 6 5 4 3 2 1 0
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10. 
14 8 [6:0]
LED 128

REG[3406h] 6 0

PWM 428 19. PWM

REG[3406h] 14 8 1

7Fh LED REG[340Ch] 7
4

6 0 [6:0]
LED 128

0 LED 128
PWM 428

19. PWM

14 8 [6:0]
LED 128

REG[3408h] 6 0

PWM 428 19. PWM

REG[3408h] 14 8 1

7Fh LED REG[340Ch] 11
8

6 0 [6:0]
LED 128

0 LED 128
PWM 428

19. PWM

REG[3406h] Green On/Off Control Register
0000h

n/a 6 0

15 14 13 12 11 10 9 8
n/a 6 0

7 6 5 4 3 2 1 0

REG[3408h] Blue On/Off Control Register
0000h

n/a 6 0

15 14 13 12 11 10 9 8
n/a 6 0

7 6 5 4 3 2 1 0
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10. 
14 12 LED M [2:0]
M

128 LED M 1 1/16×N
N 3 0 7 4

11 8
0

REG[340Ah] 14 12 M 1

11 8 [3:0]
LED REG[340Ch] 11

8
128

M 1 1/16×N M REG[340Ah] 14 12
N 10

0h
REG[340Ch] 11 8

7 4 [3:0]
LED REG[340Ch] 7 4

128 M
1 1/16×N M REG[340Ah] 14 12

N 10
0h

REG[340Ch] 7 4

3 0 [3:0]
LED REG[340Ch] 3 0

128 M
1 1/16×N M REG[340Ah] 14 12

N 10
0h

REG[340Ch] 3 0

REG[340Ah] PWM Slope Register
0000h

n/a LED M 2 0 3 0

15 14 13 12 11 10 9 8

3 0 3 0

7 6 5 4 3 2 1 0
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10. 
11 8 [3:0]
LED

Fh
0 LED 1/16

REG[340Ah] 11 8 0
1111b Fh

7 4 [3:0]
LED

Fh
0 LED 1/16

REG[340Ah] 7 4 0
1111b Fh

3 0 [3:0]
LED

Fh
0 LED 1/16

REG[340Ah] 3 0 0
1111b Fh

REG[340Ch] PWM Duty Cycle Register
0000h

n/a 3 0

15 14 13 12 11 10 9 8

3 0 3 0

7 6 5 4 3 2 1 0
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10. 
13 8 LED [5:0]
LED

00h REG[340Eh] 5 0 LED
LED LED

3Fh LED
REG[340Eh] 13 8 LED 1

PWM REG[3400h] 0
REG[3400h] 8 LED

5 0 LED [5:0]
LED PWM

LED 1Hz 64Hz
PWM 256×1÷PWMSRCCLK×((REG[340Eh] 5 0) 1)

REG[3410h] REG[3412h]

REG[340Eh] White LED Control Register
0000h
n/a LED 5 0

15 14 13 12 11 10 9 8
n/a LED 5 0

7 6 5 4 3 2 1 0
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10. 
10.4.17  I2C

I2C GPIO
I2C GPIO

I2C GPIO 44
5.6 GPIO

I2C REG[386Ch]
1 0b I2C

6
1b

5 I2C

I2C

• 1

•

•

I2C
REG[382Ch] 6

0b

1b

3
0b

REG[3800h] I2C Control Register
( 0065h)

n/a

15 14 13 12 11 10 9 8

n/a I2C n/a I2C 1 0
I2C

7 6 5 4 3 2 1 0
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10. 
2 1 I2C [1:0]
I2C

I2C REG[386Ch] 0
0b

0 I2C
I2C I2C
REG[386Ch] 0 0b  

0b I2C
1b I2C

I2C
REG[386Ch] 1 0b I2C

9 7
000b

6 0 I2C [6:0]
7

REG[3808h]

10-103 I2C

REG[3800h] 2 1 I2C

00b

01b 100kb

10b 400kb

11b

REG[3804h] I2C Target Address Register
( 0055h)

n/a

15 14 13 12 11 10 9 8

I2C 6 0

7 6 5 4 3 2 1 0
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10. 
8 I2C
I2C

0b
1b

7 0 I2C [7:0]
I2C
REG[3810h] 8 0b

REG[3810h]
8 1b I2C

REG[3810h] I2C Receive/Transmit Data Buffer and Com mand Register
( 0000h)

n/a I2C WO

15 14 13 12 11 10 9 8

I2C 7 0

7 6 5 4 3 2 1 0
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10. 
15 0 I2C SCL High [15:0]
I2C

I2C
SCL High

I2C REG[386Ch]
0 0b
6 6 6

SCL High TI2C×(REG[3814h] 15 0 8)

REG[3814h] I2C Standard Speed I2C Clock SCL High Co unt Register
( 0064h)

I2C SCL High 15 8

15 14 13 12 11 10 9 8

I2C SCL High 7 0

7 6 5 4 3 2 1 0

10-104 I2C High

I2C

MHz
TI2C ns REG[0430h] I2C REG[3814h] SCL High µs

1 1000 0031h 50 0006h 14.00

2 500 0018h 25 0006h 7.00

5 200 0009h 10 000Ch 4.00

10 100 0004h 5 0020h 4.00

12.5 80 0003h 4 002Ah 4.00

16.6 60 0002h 3 003Bh 4.02

25 40 0001h 2 005Ch 4.00

50 20 0000h 1 00C0h 4.00
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10. 
15 0 I2C SCL Low [15:0]
I2C

I2C
SCL Low
I2C REG[386Ch]

0 0b
8 8 8

SCL Low TI2C×(REG[3818h] 15 0 1)

REG[3818h] I2C Standard Speed I2C Clock SCL Low Cou nt Register
( 0076h)

I2C SCL Low 15 8

15 14 13 12 11 10 9 8

I2C SCL Low 7 0

7 6 5 4 3 2 1 0

10-105 I2C Low

I2C

MHz
TI2C ns REG[0430h] I2C REG[3818h] SCL Low µs

1 1000 0031h 50 0008h 9.00

2 500 0018h 25 0009h 5.00

5 200 0009h 10 0017h 4.80

10 100 0004h 5 002Eh 4.70

12.5 80 0003h 4 003Ah 4.72

16.6 60 0002h 3 004Eh 4.74

25 40 0001h 2 0074h 4.72

50 20 0000h 1 00EAh 4.70
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10. 
15 0 I2C SCL High [15:0]
I2C

I2C
SCL High

I2C
REG[386Ch] 0 0b

6 6
6

SCL High TI2C×(REG[381Ch] 15 0 8)

REG[381Ch] I2C Fast Speed I2C Clock SCL High Count Register
( 000Fh)

I2C SCL High 15 8

15 14 13 12 11 10 9 8

I2C SCL High 7 0

7 6 5 4 3 2 1 0

10-106 I2C High

I2C

MHz
TI2C ns REG[0430h] I2C REG[381Ch] SCL High µs

1 1000 0031h 50 0006h 14.00

2 500 0018h 25 0006h 7.00

5 200 0009h 10 0006h 2.80

10 100 0004h 5 0006h 1.40

12.5 80 0003h 4 0006h 1.12

16.6 60 0002h 3 0008h 0.96

25 40 0001h 2 0010h 0.96

50 20 0000h 1 0028h 0.96
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10. 
15 0 I2C SCL Low [15:0]
I2C

I2C
SCL Low

I2C
REG[386Ch] 0 0b

8 8
8

SCL Low TI2C×(REG[3820h] 15 0 1)

REG[3824h] REG[3828h]

REG[3820h] I2C Fast Speed I2C Clock SCL Low Count R egister 
( 0021h)

I2C SCL Low 15 8

15 14 13 12 11 10 9 8

I2C SCL Low 7 0

7 6 5 4 3 2 1 0

10-107 I2C Low

I2C

MHz
TI2C ns REG[0430h] I2C REG[3820h] SCL Low µs

1 1000 0031h 50 0008h 9.00

2 500 0018h 25 0008h 4.50

5 200 0009h 10 0008h 1.80

10 100 0004h 5 000Dh 1.40

12.5 80 0003h 4 000Dh 1.12

16.6 60 0002h 3 000Fh 0.96

25 40 0001h 2 0017h 0.96

50 20 0000h 1 002Fh 0.96
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10. 
10 I2C
I2C

I2C I2C
REG[3830h] 10 1b

REG[3834h]
0b I2C
1b I2C

I2C REG[3864h]
0

9 I2C
I2C I2C

I2C
REG[3830h] 9 1b

REG[3834h]
0b I2C
1b I2C

I2C REG[3860h]
0

8 I2C
I2C I2C

I2C
I2C REG[3830h]

8 1b REG[3834h]

0b I2C
1b I2C

I2C
REG[385Ch] 0

7
0b

REG[382Ch] I2C Interrupt Status Register
( 0000h)

n/a I2C I2C I2C

15 14 13 12 11 10 9 8

I2C
I2C FIFO I2C FIFO

I2C FIFO
I2C FIFO I2C FIFO

7 6 5 4 3 2 1 0
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10. 
6 I2C
I2C

I2C
I2C

REG[3830h] 6 1b
REG[3834h]

0b I2C
1b I2C

I2C
REG[3854h] 0

I2C Transmit Abort Source
REG[3880h]

•

•

•

•

• IC_CON IC_RESTART_EN 0

I2C

•

•

•

• TX

RD_REQ
IC_RESTART_EN I2C

•
I2C

• RD_REQ

5
0b
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10. 
4 I2C FIFO
FIFO I2C FIFO

REG[383Ch] 2 0
I2C FIFO I2C

FIFO REG[3830h]
4 1b

REG[3834h]
0b I2C FIFO

1b I2C FIFO

FIFO FIFO
REG[3874h] 3 0

FIFO  > REG[3874h] 3 0

3 I2C FIFO
FIFO REG[3810h]

I2C I2C
FIFO I2C FIFO

REG[3830h] 3 1b
REG[3834h]

0b I2C FIFO

1b I2C FIFO

I2C FIFO
REG[384Ch] 0

2 I2C FIFO
FIFO I2C FIFO

REG[3838h] 2 0
I2C FIFO

I2C FIFO
REG[3830h] 2 1b

REG[3834h]
0b I2C FIFO
1b I2C FIFO

FIFO FIFO
REG[3878h] 3 0

FIFO  > REG[3878h] 3 0
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10. 
1 I2C FIFO
FIFO

I2C FIFO
I2C FIFO
REG[3830h] 1 1b

REG[3834h]
0b I2C FIFO

1b I2C FIFO

I2C FIFO
REG[3848h] 0

0 I2C FIFO
REG[3810h]

FIFO I2C FIFO
I2C FIFO
REG[3830h] 0 1b

REG[3834h]
0b I2C FIFO

1b I2C FIFO

I2C FIFO
REG[3844h] 0

11
1b

10 I2C
I2C REG[382Ch]

REG[3834h]
0b I2C
1b I2C

9 I2C
I2C REG[382Ch]

REG[3834h]
0b I2C
1b I2C

REG[3830h] I2C Interrupt Enable Register
( 08FFh)

n/a I2C I2C I2C

15 14 13 12 11 10 9 8

I2C
I2C FIFO I2C FIFO

I2C FIFO
I2C FIFO I2C FIFO

7 6 5 4 3 2 1 0
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10. 
8 I2C
I2C REG[382Ch]

REG[3834h]
0b I2C
1b I2C

7
1b

6 I2C
I2C REG[382Ch]

REG[3834h]

0b I2C
1b I2C

5
1b

4 I2C FIFO
I2C FIFO REG[382Ch]

REG[3834h]

0b I2C FIFO

1b I2C FIFO

3 I2C FIFO
I2C FIFO REG[382Ch]

REG[3834h]
0b I2C FIFO

1b I2C FIFO

2 I2C FIFO
I2C FIFO REG[382Ch]

REG[3834h]

0b I2C FIFO
1b I2C FIFO

1 I2C FIFO
I2C FIFO REG[382Ch]

REG[3834h]
0b I2C FIFO

1b I2C FIFO
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10. 
0 I2C FIFO
I2C FIFO REG[382Ch]

REG[3834h]
0b I2C FIFO

1b I2C FIFO

10 I2C
I2C I2C

I2C
REG[3830h] 10

REG[382Ch]
0b I2C
1b I2C

I2C REG[3864h]
0

9 I2C
I2C I2C

I2C
REG[3830h] 9

REG[382Ch]
0b I2C
1b I2C

I2C REG[3860h]
0

8 I2C
I2C I2C

I2C
I2C

I2C
REG[3830h] 8

REG[382Ch]
0b I2C
1b I2C

I2C
REG[385Ch] 0

7
0b

REG[3834h] I2C Interrupt Raw Status Register
( 0000h)

n/a I2C I2C I2C

15 14 13 12 11 10 9 8

I2C
I2C FIFO I2C FIFO

I2C FIFO
I2C FIFO I2C FIFO

7 6 5 4 3 2 1 0
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10. 
6 I2C
I2C

I2C
I2C REG[3830h] 6

REG[382Ch]
0b I2C
1b I2C

I2C
REG[3854h] 0

I2C Transmit Abort Source
REG[3880h]

•

•

•

•

• IC_CON IC_RESTART_EN 0

I2C

•

•

•

• TX

RD_REQ
IC_RESTART_EN I2C

•
I2C

• RD_REQ

5
0b
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10. 
4 I2C FIFO
FIFO I2C FIFO

REG[383Ch] 2 0
I2C FIFO

I2C FIFO REG[3830h] 4
REG[382Ch]

0b I2C FIFO

1b I2C FIFO

FIFO FIFO

REG[3874h] 3 0 > REG[383Ch] 2 0

3 I2C FIFO
FIFO REG[3810h]
I2C I2C

FIFO I2C
FIFO REG[3830h] 3

REG[382Ch]
0b I2C FIFO

1b I2C FIFO

I2C FIFO
REG[384Ch] 0

2 I2C FIFO
FIFO I2C FIFO

REG[3838h] 2 0
I2C FIFO

I2C FIFO REG[3830h]
2 REG[382Ch]

0b I2C FIFO
1b I2C FIFO

FIFO FIFO
REG[3878h] 3 0

REG[3878h] 3 0 < REG[3838h] 2 0

1 I2C FIFO
FIFO

I2C FIFO
I2C FIFO

REG[3830h] 1
REG[382Ch]

0b I2C FIFO

1b I2C FIFO

I2C FIFO
REG[3848h] 0
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10. 
0 I2C FIFO
REG[3810h]

FIFO I2C FIFO
I2C FIFO

REG[3830h] 0
REG[382Ch]

0b I2C FIFO

1b I2C FIFO

I2C FIFO
REG[3844h] 0

2 0 I2C FIFO [2:0]
I2C FIFO

REG[382Ch] 2
FIFO

FIFO REG[3838h] 2 0 1

2 0 I2C FIFO [2:0]
I2C FIFO

REG[382Ch] 4
FIFO

FIFO REG[383Ch] 2 0

0 I2C

I2C FIFO I2C FIFO I2C
Transfer Abort Source REG[3880h]

REG[3838h] I2C Receive FIFO Threshold Register
( 0000h)

n/a

15 14 13 12 11 10 9 8
n/a I2C FIFO 2 0

7 6 5 4 3 2 1 0

REG[383Ch] I2C Transmit FIFO Threshold Register
( 0000h)

n/a

15 14 13 12 11 10 9 8
n/a I2C FIFO 2 0

7 6 5 4 3 2 1 0

REG[3840h] I2C Clear Combined and Individual Interr upt Register
( 0000h)

n/a

15 14 13 12 11 10 9 8
n/a I2C

7 6 5 4 3 2 1 0
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10. 
0 I2C FIFO
I2C FIFO

REG[382Ch] 0 I2C FIFO
REG[3834h] 0

0 I2C FIFO
I2C FIFO

REG[382Ch] 1 I2C FIFO
REG[3834h] 1

0 I2C FIFO
I2C FIFO

REG[382Ch] 3 I2C FIFO
REG[3834h] 3

REG[3850h]

REG[3844h] I2C Receive FIFO Underflow Interrupt Cle ar Register
( 0000h)

n/a

15 14 13 12 11 10 9 8

n/a
I2C FIFO

7 6 5 4 3 2 1 0

REG[3848h] I2C Receive FIFO Overflow Interrupt Clea r Register
( 0000h)

n/a

15 14 13 12 11 10 9 8

n/a
I2C FIFO

7 6 5 4 3 2 1 0

REG[384Ch] I2C Transmit FIFO Overflow Interrupt Cle ar Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a
I2C FIFO

7 6 5 4 3 2 1 0
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10. 
0 I2C
I2C REG[382Ch]

6 I2C REG[3834h] 6
I2C Transmit Abort Source REG[3880h]

REG[3858h]

0 I2C
I2C REG[382Ch]

8 I2C REG[3834h] 8

0 I2C
I2C REG[382Ch] 9

I2C REG[3834h] 9

REG[3854h] I2C Transmit Abort Interrupt Clear Regis ter
( 0000h)

n/a

15 14 13 12 11 10 9 8

n/a I2C

7 6 5 4 3 2 1 0

REG[385Ch] I2C Busy Interrupt Clear Register
( 0000h)

n/a

15 14 13 12 11 10 9 8

n/a I2C

7 6 5 4 3 2 1 0

REG[3860h] I2C Stop Interrupt Clear Register
( 0000h)

n/a

15 14 13 12 11 10 9 8

n/a I2C

7 6 5 4 3 2 1 0
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10. 
0 I2C
I2C REG[382Ch] 10

I2C REG[3834h] 10

REG[3868h]

0 I2C
I2C I2C

REG[3870h] 0 1b I2C

0b I2C
1b I2C

I2C FIFO FIFO

I2C I2C

1. I2C REG[3820h] 8 1b
 

2. REG[385Ch] I2C
3. REG[3810h]
4. I2C

I2C REG[382Ch] 8
5. I2C I2C

REG[3870h] 0 0b  
6. I2C REG[386Ch] 0000h

7. REG[385Ch] I2C

REG[3864h] I2C Start Interrupt Clear Register
( 0000h)

n/a

15 14 13 12 11 10 9 8

n/a I2C

7 6 5 4 3 2 1 0

REG[386Ch] I2C Enable Register
( 0000h)

n/a

15 14 13 12 11 10 9 8
n/a I2C

7 6 5 4 3 2 1 0
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10. 
4 FIFO
FIFO FIFO

FIFO 1

0b FIFO
1b FIFO

3 FIFO
FIFO FIFO

1 FIFO

FIFO

0b FIFO
1b FIFO

2 FIFO
FIFO FIFO

FIFO 1

0b FIFO
1b FIFO

1 FIFO
FIFO FIFO 1

FIFO
0b FIFO
1b FIFO

0 I2C
I2C

0b I2C
1b I2C

REG[3870h] I2C Status Register
( 0006h)

n/a

15 14 13 12 11 10 9 8

n/a FIFO
FIFO FIFO FIFO

I2C

7 6 5 4 3 2 1 0
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10. 
3 0 I2C FIFO [3:0]
I2C FIFO

I2C FIFO I2C REG[386Ch] 0 0b
REG[3834h] 6 1b

FIFO
FIFO

3 0 I2C FIFO [3:0]
I2C FIFO

I2C FIFO I2C REG[386Ch] 0
0b REG[3834h] 6 1b

FIFO FIFO

I2C
REG[382Ch] 6 REG[3834h] 6

I2C
1b REG[3840h] 0

15

FIFO
9 1b

0b
1b

REG[3874h] I2C Transmit FIFO Level Register
( 0000h)

n/a

15 14 13 12 11 10 9 8
n/a I2C FIFO 3 0

7 6 5 4 3 2 1 0

REG[3878h] I2C Receive FIFO Level Register
( 0000h)

n/a

15 14 13 12 11 10 9 8
n/a I2C FIFO 3 0

7 6 5 4 3 2 1 0

REG[3880h] I2C Transmit Abort Source Register
( 0000h)

FIFO

n/a

15 14 13 12 11 10 9 8

n/a n/a 7

7 6 5 4 3 2 1 0
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10. 
14

REG[3880h] 12 1b
0b
1b

13 FIFO

FIFO
FIFO

0b
1b

12

REG[3880h] 14 1b

0b
1b

11

0b
1b

7

0b
1b

5

9
1b

0b
1b

4

0b
1b
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10. 
3

0b
1b

0 7

7

0b
1b

REG[3888h] REG[3890h]

REG[38F4h] REG[38FEh]
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10. 
10.4.18  DMA

REG[3C02h] 15 0

REG[3C00h] 15 0
DMA 0 [31:0]

0 DMA 32

REG[3C0Ch] 4 3 64
REG[3C00h] 2 0 000b

DMA 0
REG[3C0Ch] 13 12

REG[3C06h] 15 0

REG[3C04h] 15 0
DMA 0 [31:0]

0 DMA 32

REG[3C0Ch] 4 3 64
REG[3C04h] 2 0 000b

DMA 0
REG[3C0Ch] 15 14

REG[3C00h] DMA Channel 0 Source Address Register 0

DMA 0 15 8

15 14 13 12 11 10 9 8

DMA 0 7 0

7 6 5 4 3 2 1 0

REG[3C02h] DMA Channel 0 Source Address Register 1

DMA 0 31 24

15 14 13 12 11 10 9 8

DMA 0 23 16

7 6 5 4 3 2 1 0

REG[3C04h] DMA Channel 0 Destination Address Regist er 0

DMA 0 15 8

15 14 13 12 11 10 9 8

DMA 0 7 0

7 6 5 4 3 2 1 0

REG[3C06h] DMA Channel 0 Destination Address Regist er 1

DMA 0 31 24

15 14 13 12 11 10 9 8

DMA 0 23 16

7 6 5 4 3 2 1 0
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10. 
REG[3C0Ah] 7 0

REG[3C08h] 15 0
DMA 0 [23:0]

0 DMA 24
DMA

0 224=16,777,216
0 DMA DMA

15 14 DMA 0 [1:0]
DMA DMA Channel 0 Destination Address

REG[3C04h] REG[3C06h]

REG[3C08h] DMA Channel 0 Transfer Count Register 0

DMA 0 15 8

15 14 13 12 11 10 9 8

DMA 0 7 0

7 6 5 4 3 2 1 0

REG[3C0Ah] DMA Channel 0 Transfer Count Register 1

n/a

15 14 13 12 11 10 9 8

DMA 0 23 16

7 6 5 4 3 2 1 0

REG[3C0Ch] DMA Channel 0 Control Register 0
0000

DMA 0
1 0

DMA 0
1 0

DMA 0 3 0

15 14 13 12 11 10 9 8

DMA 0
DMA 0 1 0

DMA 0
DMA 0 DMA 0 

DMA

7 6 5 4 3 2 1 0

10-108 DMA 0

REG[3C0Ch] 15 14 DMA 0

00b

01b REG[3C0Ch] 4 3
8 1 16 2 32 4 64 8

10b REG[3C0Ch] 4 3
8 1 16 2 32 4 64 8

11b
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10. 
13 12 DMA 0 [1:0]
DMA DMA Channel 0 Source Address

REG[3C00h] REG[3C02h]

11 8 DMA 0 [3:0]
DMA 0 IO

7
0b

6 DMA 0
REG[3C0Ch] 11 8

DMA 0 DMA
0b Low
1b

5
0b

4 3 DMA 0 [1:0]
DMA 0

10-109 DMA 0

REG[3C0Ch] 13 12 DMA 0

00b

01b REG[3C0Ch] 4 3
8 1 16 2 32 4 64 8

10b REG[3C0Ch] 4 3
8 1 16 2 32 4 64 8

11b

10-110 DMA 0

REG[3C0Ch] 11 8 DMA 0

0000b YUV

0001b -YRC YUV-RGB

0010b

0011b

0100b 1110b

1111b SW

10-111 DMA 0

REG[3C0Ch] 4 3 DMA 0  

00b 8

01b 16

10b 32

11b 64
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10. 
2 DMA 0
DMA 0

DMA 0
REG[3C08h] REG[3C0Ah] 0

0b
1b

1 DMA 0
DMA 0 REG[3C08h] REG[3C0Ah]

0 DMA 0
DMA 0 DMA

DMA 0

0b DMA 0

1b DMA 0

0b

0 DMA 0
DMA 0

0b
1b

0b
REG[3C0Ch] 1 0b 1b DMA

7 4
0000b

3 DMA 0
DMA

0
IO

1b
0b
1b

2
0b

REG[3C0Eh] DMA Channel 0 Control Register 1
0000

n/a

15 14 13 12 11 10 9 8

DMA 0
DMA 0 DMA 0

7 6 5 4 3 2 1 0
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10. 
1 DMA 0
DACK

0b DACK DMA

1b DACK DMA

0 DMA 0
DACK

0b DACK Low
1b DACK High

REG[3C12h] 15 0

REG[3C10h] 15 0
DMA 1 [31:0]

1 DMA 32

REG[3C1Ch] 4 3 64
REG[3C10h] 2 0 000b

DMA 1
REG[3C1Ch] 13 12

REG[3C10h] DMA Channel 1 Source Address Register 0

DMA 1 15 8

15 14 13 12 11 10 9 8

DMA 1 7 0

7 6 5 4 3 2 1 0

REG[3C12h] DMA Channel 1 Source Address Register 1

DMA 1 31 24

15 14 13 12 11 10 9 8

DMA 1 23 16

7 6 5 4 3 2 1 0
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10. 
REG[3C16h] 15 0

REG[3C14h] 15 0
DMA 1 [31:0]

1 DMA 32

REG[3C1Ch] 4 3 64
REG[3C14h] 2 0 000b

DMA 1
REG[3C1Ch] 15 14

REG[3C1Ah] 7 0

REG[3C18h] 15 0
DMA 1 [23:0]

1 DMA 24
DMA

0 224=16,777,216
0 DMA DMA

REG[3C14h] DMA Channel 1 Destination Address Regist er 0

DMA 1 15 8

15 14 13 12 11 10 9 8

DMA 1 7 0

7 6 5 4 3 2 1 0

REG[3C16h] DMA Channel 1 Destination Address Regist er 1

DMA 1 31 24

15 14 13 12 11 10 9 8

DMA 1 23 16

7 6 5 4 3 2 1 0

REG[3C18h] DMA Channel 1 Transfer Count Register 0

DMA 1 15 8

15 14 13 12 11 10 9 8

DMA 1 7 0

7 6 5 4 3 2 1 0

REG[3C1Ah] DMA Channel 1 Transfer Count Register 1

n/a

15 14 13 12 11 10 9 8

DMA 1 23 16

7 6 5 4 3 2 1 0
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10. 
15 14 DMA 1 [1:0]
DMA DMA Channel 1 Destination Address

REG[3C14h] REG[3C16h]

13 12 DMA 1 [1:0]
DMA DMA Channel 1 Source Address

REG[3C10h] REG[3C12h]

11 8 DMA 1 [3:0]
DMA 1 IO

REG[3C1Ch] DMA Channel 1 Control Register 0
0000

DMA 1
1 0

DMA 1
1 0

DMA 1 3 0

15 14 13 12 11 10 9 8

DMA 1
DMA 1 1 0

DMA 1
DMA 1 DMA 1 

DMA

7 6 5 4 3 2 1 0

10-112 DMA 1

REG[3C1Ch] 15 14 DMA 1

00b

01b REG[3C1Ch] 4 3
8 1 16 2 32 4 64 8

10b REG[3C1Ch] 4 3
8 1 16 2 32 4 64 8

11b

10-113 DMA 1

REG[3C1Ch] 13 12 DMA 1  

00b

01b REG[3C1Ch] 4 3
8 1 16 2 32 4 64 8

10b REG[3C1Ch] 4 3
8 1 16 2 32 4 64 8

11b

10-114 DMA 1

REG[3C1Ch] 11 8 DMA 1

0000b YUV

0001b -YRC YUV-RGB

0010b

0011b

0100b 1110b

1111b SW
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10. 
7
0b

6 DMA 1
REG[3C1Ch] 11 8

DMA 1 DMA
0b Low
1b

5
0b

4 3 DMA 1 [1:0]
DMA 1

2 DMA 1
DMA 1

DMA 1
REG[3C18h] REG[3C1Ah] 0

0b
1b

1 DMA 1
DMA 1 REG[3C18h] REG[3C1Ah]

0 DMA 1
DMA 1 DMA

DMA 1

0b DMA 1

1b DMA 1

0b

0 DMA 1
DMA 1

0b
1b

0b
REG[3C1Ch] 1 0b 1b DMA

10-115 DMA 1

REG[3C1Ch] 4 3 DMA 1

00b 8

01b 16

10b 32

11b 64
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10. 
7 4
0000b

3 DMA 1  

DMA 1
IO

1b
0b
1b

2
0b

1 DMA 1
DACK

0b DACK DMA

1b DACK DMA

0 DMA 1
DACK

0b DACK Low
1b DACK High

9 DMA
DMA

0b
1b

8 DMA
DMA

0b DMA 0
1b DMA 1

REG[3C1Eh] DMA Channel 1 Control Register 1
0000

n/a

15 14 13 12 11 10 9 8

DMA 1
DMA 1 DMA 1

7 6 5 4 3 2 1 0

REG[3C60h] DMA Channel Operating Select Register
0000

n/a DMA DMA

15 14 13 12 11 10 9 8

n/a DMA

7 6 5 4 3 2 1 0
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10. 
0 DMA
DMA

0b DMA 0 DMA 1

1b DMA 0 DMA 1

DMA
REG[3C60h] 0 1b

15 DMAC
DMA DMA

REG[3C00h] REG[3C70h]

0b
1b DMA

1 DMA 1
DMA 1

0b DMA 1
1b DMA 1

0 DMA 0
DMA 0

0b DMA 0
1b DMA 0

13 TE STTE
0b
1b
1b

TE 1b
12 ENTE 1b

REG[3C64h] DMA Channel Miscellaneous Register
0000

DMAC n/a

15 14 13 12 11 10 9 8

n/a DMA 1 DMA 0

7 6 5 4 3 2 1 0

REG[3C70h] DMA Channel Transfer Complete Control Re gister
0000

n/a
TE

n/a

15 14 13 12 11 10 9 8
n/a

7 6 5 4 3 2 1 0
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10. 
12 ENTE
0b
1b
1b

TE 1b

ENTE 1b 13 STTE 1b
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10. 
10.4.19  FIFO BitBLT

FIFO FIFO
REG[4000h]

FIFO
BitBLT

FIFO REG[4000h] REG[4FFFh]
FIFO FIFO

40h 64 FIFO
64

FIFO REG[1000h] REG[17FFh] BitBLT
REG[1800h] REG[1FFFh]

REG[4700h] Sprite Control
REG[1700h] FIFO

FIFO

FIFO 423 17. FIFO

FIFO FIFO
REG[0462h] 5

10-116 FIFO

FIFO BitBLT

REG[4000h] REG[47FFh] FIFO REG[1000h] REG[17FFh]

REG[4800h] REG[4FFFh] FIFO BitBLT REG[1800h] REG[1FFFh]
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10. 
10.4.20  

5×5
477 24.

GPIO
GPIO REG[0C00h] REG[0C1Eh]

GPIO 44 5.6 GPIO

QFP

15

0b

1b

1

0b Low
1b High

0

0b

1b

REG[5000h] Key Control Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0
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10. 
15

0b
1b

4 4
0b IRQ
1b IRQ

3 3
0b IRQ
1b IRQ

2 2
0b IRQ
1b IRQ

1 1
0b IRQ
1b IRQ

0 0
0b IRQ
1b IRQ

1. 1b
REG[500Eh] 0 1b

2. 5×5 1

REG[500Eh] 0 1b

REG[5002h] Key Interface Interrupt Status Register
0000h

n/a

15 14 13 12 11 10 9 8

n/a 4 3 2 1 0

7 6 5 4 3 2 1 0
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10. 
12 8 [4:0]
REG[5002h] 1b

REG[500Eh] 0 1b

4 0 [4:0]
REG[5002h] 1b

REG[500Eh] 0 1b

15 0 [15:0]

REG[5008h] 15 1b

3 REG[500Ah] 1 > (REG[5006h] 1)
×3

3

SYSCLK÷(REG[042Ch] 11 0 1)÷(REG[5006h] 15 0 1)

15

0b
1b

REG[5004h] Key Scan Data Register
1E00h

n/a 4 0

15 14 13 12 11 10 9 8
n/a 4 0

7 6 5 4 3 2 1 0

REG[5006h] Key Scan Input Filter Clock Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

REG[5008h] Key GPI Control Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a 4 0

7 6 5 4 3 2 1 0
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10. 
4 0 [4:0]
0b
1b

High REG[5000h] 1 1b
1Fh

15 0 [15:0]

3
REG[500Ah] 1 > (REG[5006h] 1)×3

SYSCLK÷(REG[042Ch] 11 0 1)÷(REG[500Ah] 15 0 1)

REG[500Ah] Key Scan Output Control Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0

KEYY0

KEYY1

KEYY2

KEYY3

KEYY4

t 1/
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10. 
12 8 GPI [4:0]
GPIOA[4:0] GPI

4 0 GPI [4:0]
GPI

12 8
1_1110b

0  

1b
0b
1b

12 8 [4:0]

NOT High

4 0 [4:0]
REG[5002h] 1b

REG[500Eh] 0 1b

REG[500Ch] Key Scan GPI Filtered Register
XX1Fh

n/a GPI 4 0

15 14 13 12 11 10 9 8
n/a GPI 4 0

7 6 5 4 3 2 1 0

REG[500Eh] Key Scan Re-Enable Register
1E00h

n/a

15 14 13 12 11 10 9 8

n/a
WO

7 6 5 4 3 2 1 0

REG[5010h] Key Scan Active High Drive Register
0100h

n/a 4 0

15 14 13 12 11 10 9 8
n/a 4 0 High

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

11.1

S1D13513

11-1

1. CORE VDD
2. PLL VDD
3. OSC VDD
4. H VDD

REG[0414h] REG[0416h]

REG[0410h] 0 1b

REG[042Ch] REG[0430h]

REG[0470h] 0 0b

REG[0470h] 0 1b

REG[040Ch] REG[040Eh]

1. H VDD
2. PLL VDD
3. OSC VDD
4. CORE VDD

REG[0418h] 0 1b

REG[0408h] 0 0b

REG[0410h] 0 0b
REG[0418h] 0 0b

REG[040Ah] 0 0b

REG[0408h] 0 1b
REG[040Ah] 0 1b

REG[0428h] 0 1b
REG[0444h] 0 1b

1. OSC PLL

OSC1

PLL1

PLL1

PLL

PLL1

PLL1

OSC1

RESET#

200µs
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11. 
11.2

S1D13513

11-2

11.2.1  

S1D13513

1. CORE VDD OSC VDD PLL VDD

R
E

G
[0

47
0h

]
0

0b
R

E
G

[0
41

0h
]

0
1b

R
E

G
[0

47
0h

]
0

1b
R

E
G

[0
41

0h
]

0
0b

R
E

G
[0

41
8h

]
0

1b

R
E

G
[0

41
8h

]
0

0b

P
LL

P
LL
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11. 
2. H VDD HVDD1 HVDD5

H VDD CORE VDD H VDD
0.8V

11.2.2  

RESET#
2 Low

S1D13513 RESET#
RESET# Clock Setting

REG[0460h] A55Ah
121

10.1  

11.2.3  

PLL
PLL

121 10.1

11.2.4  

REG[042Ch] REG[0430h]
PLL 200 s

S1D13513

121 10.1

SDRAM

11.2.5  

REG[0470h] 0 1b
REG[1C02h] 7 1b

11.2.6  

S1D13513

1. H VDD HVDD1 HVDD5

2. OSC VDD PLL VDD CORE VDD
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11. 
H VDD CORE VDD H VDD
0.8V
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11. 
11.3

S1D13513

1. SDRAM

a. REG[1C06h] 14 1b

b. REG[1C08h] 1 0 11b

2.

a. REG[0470h] 0001h

S1D13513

1.

a. REG[0470h] 0000h

2. SDRAM

a. REG[1C06h] 14 0b

b. REG[1C08h] 1 0 00b

c. REG[1C0Ah] 0002h
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12. 
12. 

12.1

S1D13513 PIP1 8/16/32bpp
bpp REG[0832h]

2 0 PIP1 bpp REG[0832h] 6 4
8bpp R0

2

0 R

REG[0800h] 14 1b
REG[0800h] 13 11 010b 32bpp 262,144

LUT R[7:2] G[7:2] B[7:2]
LUT LUT

LUT
[7:2] LUT [1:0]

12-1 8bpp RGB 3:3:2

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

0000h R1
2 R1

1 R1
0 G1

2 G1
1 G1

0 B1
1 B1

0 R0
2 R0

1 R0
0 G0

2 G0
1 G0

0 B0
1 B0

0

0002h R3
2 R3

1 R3
0 G3

2 G3
1 G3

0 B3
1 B3

0 R2
2 R2

1 R2
0 G2

2 G2
1 G2

0 B2
1 B2

0

0004h R5
2 R5

1 R5
0 G5

2 G5
1 G5

0 B5
1 B5

0 R4
2 R4

1 R4
0 G4

2 G4
1 G4

0 B4
1 B4

0

0006h R7
2 R7

1 R7
0 G7

2 G7
1 G7

0 B7
1 B7

0 R6
2 R6

1 R6
0 G6

2 G6
1 G6

0 B6
1 B6

0

12-2 16bpp RGB 5:6:5

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

0000h R0
4 R0

3 R0
2 R0

1 R0
0 G0

5 G0
4 G0

3 G0
2 G0

1 G0
0 B0

4 B0
3 B0

2 B0
1 B0

0

0002h R1
4 R1

3 R1
2 R1

1 R1
0 G1

5 G1
4 G1

3 G1
2 G1

1 G1
0 B1

4 B1
3 B1

2 B1
1 B1

0

0004h R2
4 R2

3 R2
2 R2

1 R2
0 G2

5 G2
4 G2

3 G2
2 G2

1 G2
0 B2

4 B2
3 B2

2 B2
1 B2

0

0006h R3
4 R3

3 R3
2 R3

1 R3
0 G3

5 G3
4 G3

3 G3
2 G3

1 G3
0 B3

4 B3
3 B3

2 B3
1 B3

0

12-3 32bpp 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 — — — — — — — — R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

0004h G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

0006h — — — — — — — — R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0
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12. 
8bpp 16bpp 32bpp 64
D[7:0] D[7:2] D[1:0] LUT

LUT
LUT [7:2] LUT [1:0]

12-4 8bpp

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

0000h D1
7 D1

6 D1
5 D1

4 D1
3 D1

2 D1
1 D1

0 D0
7 D0

6 D0
5 D0

4 D0
3 D0

2 D0
1 D0

0

0002h D3
7 D3

6 D3
5 D3

4 D3
3 D3

2 D3
1 D3

0 D2
7 D2

6 D2
5 D2

4 D2
3 D2

2 D2
1 D2

0

0004h D5
7 D5

6 D5
5 D5

4 D5
3 D5

2 D5
1 D5

0 D4
7 D4

6 D4
5 D4

4 D4
3 D4

2 D4
1 D4

0

0006h D7
7 D7

6 D7
5 D7

4 D7
3 D7

2 D7
1 D7

0 D6
7 D6

6 D6
5 D6

4 D6
3 D6

2 D6
1 D6

0

12-5 16bpp

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

0000h D0
7 D0

6 D0
5 — — D0

4 D0
3 D0

2 — — — D0
1 D0

0 — — —

0002h D1
7 D1

6 D1
5 — — D1

4 D1
3 D1

2 — — — D1
1 D1

0 — — —

0004h D2
7 D2

6 D2
5 — — D2

4 D2
3 D2

2 — — — D2
1 D2

0 — — —

0006h D3
7 D3

6 D3
5 — — D3

4 D3
3 D3

2 — — — D3
1 D3

0 — — —

12-6 32bpp

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

0000h D0
4 D0

3 D0
2 — — — — — D0

1 D0
0 — — — — — —

0002h — — — — — — — — D0
7 D0

6 D0
5 — — — — —

0004h D1
4 D1

3 D1
2 — — — — — D1

1 D1
0 — — — — — —

0006h — — — — — — — — D1
7 D1

6 D1
5 — — — — —
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12. 
PIP2 8/16/32bpp
ARGB PIP2 ARGB REG[0832h]

11 ARGB RGB PIP2 bpp
REG[0832h] 10 8 ARGB

REG[0800h] 14 1b
REG[0800h] 13 11 010b 32bpp 262,144

LUT R[7:2] G[7:2] B[7:2]
LUT LUT

LUT
[7:2] LUT [1:0]

12-7 16bpp ARGB 1:5:5:5

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

0000h A0
0 R0

4 R0
3 R0

2 R0
1 R0

0 G0
4 G0

3 G0
2 G0

1 G0
0 B0

4 B0
3 B0

2 B0
1 B0

0

0002h A1
0 R1

4 R1
3 R1

2 R1
1 R1

0 G1
4 G1

3 G1
2 G1

1 G1
0 B1

4 B1
3 B1

2 B1
1 B1

0

0004h A2
0 R2

4 R2
3 R2

2 R2
1 R2

0 G2
4 G2

3 G2
2 G2

1 G2
0 B2

4 B2
3 B2

2 B2
1 B2

0

0006h A3
0 R3

4 R3
3 R3

2 R3
1 R3

0 G3
4 G3

3 G3
2 G3

1 G3
0 B3

4 B3
3 B3

2 B3
1 B3

0

12-8 16bpp ARGB 4:4:4:4

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

0000h A0
3 A0

2 A0
1 A0

0 R0
3 R0

2 R0
1 R0

0 G0
3 G0

2 G0
1 G0

0 B0
3 B0

2 B0
1 B0

0

0002h A1
3 A1

2 A1
1 A1

0 R1
3 R1

2 R1
1 R1

0 G1
3 G1

2 G1
1 G1

0 B1
3 B1

2 B1
1 B1

0

0004h A2
3 A2

2 A2
1 A2

0 R2
3 R2

2 R2
1 R2

0 G2
3 G2

2 G2
1 G2

0 B2
3 B2

2 B2
1 B2

0

0006h A3
3 A3

2 A3
1 A3

0 R3
3 R3

2 R3
1 R3

0 G3
3 G3

2 G3
1 G3

0 B3
3 B3

2 B3
1 B3

0

12-9 32bpp ARGB 8:8:8:8

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 A0
7 A0

6 A0
5 A0

4 A0
3 A0

2 A0
1 A0

0 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

0004h G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

0006h A1
7 A1

6 A1
5 A1

4 A1
3 A1

2 A1
1 A1

0 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0
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12. 
8bpp 16bpp 32bpp 64
D[7:0] D[7:2] D[1:0] LUT

LUT
LUT [7:2] LUT [1:0]

12-10 16bpp ARGB 1:5:5:5

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

0000h A0
0 D0

7 D0
6 D0

5 — — D0
4 D0

3 D0
2 — — D0

1 D0
0 — — —

0002h A1
0 D1

7 D1
6 D1

5 — — D1
4 D1

3 D1
2 — — D1

1 D1
0 — — —

0004h A2
0 D2

7 D2
6 D2

5 — — D2
4 D2

3 D2
2 — — D2

1 D2
0 — — —

0006h A3
0 D3

7 D3
6 D3

5 — — D3
4 D3

3 D3
2 — — D3

1 D3
0 — — —

12-11 16bpp ARGB 4:4:4:4

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

0000h A0
3 A0

2 A0
1 A0

0 D0
7 D0

6 D0
5 — D0

4 D0
3 D0

2 — D0
1 D0

0 — —

0002h A1
3 A1

2 A1
1 A1

0 D1
7 D1

6 D1
5 — D1

4 D1
3 D1

2 — D1
1 D1

0 — —

0004h A2
3 A2

2 A2
1 A2

0 D2
7 D2

6 D2
5 — D2

4 D2
3 D2

2 — D2
1 D2

0 — —

0006h A3
3 A3

2 A3
1 A3

0 D3
7 D3

6 D3
5 — D3

4 D3
3 D3

2 — D3
1 D3

0 — —

12-12 32bpp ARGB 8:8:8:8

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

0000h D0
4 D0

3 D0
2 — — — — — D0

1 D0
0 — — — — — —

0002h A0
7 A0

6 A0
5 A0

4 A0
3 A0

2 A0
1 A0

0 D0
7 D0

6 D0
5 — — — — —

0004h D1
4 D1

3 D1
2 — — — — — D1

1 D1
0 — — — — — —

0006h A1
7 A1

6 A1
5 A1

4 A1
3 A1

2 A1
1 A1

0 D1
7 D1

6 D1
4 — — — — —

12-13 16 Bpp (YUV4:2:2)

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

0000h Y0
7 Y0

6 Y0
5 Y0

4 Y0
3 Y0

2 Y0
1 Y0

0 U0
7 U0

6 U0
5 U0

4 U0
3 U0

2 U0
1 U0

0

0002h Y1
7 Y1

6 Y1
5 Y1

4 Y1
3 Y1

2 Y1
1 Y1

0 V0
7 V0

6 V0
5 V0

4 V0
3 V0

2 V0
1 V0

0

0004h Y2
7 Y2

6 Y2
5 Y2

4 Y2
3 Y2

2 Y2
1 Y2

0 U2
7 U2

6 U2
5 U2

4 U2
3 U2

2 U2
1 U2

0

0006h Y3
7 Y3

6 Y3
5 Y3

4 Y3
3 Y3

2 Y3
1 Y3

0 V2
7 V2

6 V2
5 V2

4 V2
3 V2

2 V2
1 V2

0

380 Seiko Epson Corporation S1D13513

Ver. 1.91



13. 
13. 
S1D13513 PIP2 PIP1 SwivelView

Display Mode Setting Register 2REG[0834h]

13.1 SwivelView™

SwivelView LCD
180° ]

CPU

SwivelView

SwivelView PIP1 REG[0834h] 1 0
PIP2 REG[0834h] 9 8
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13. 
13.1.1  0° SwivelView

0°SwivelView
LCD S1D13513

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

13-1 0°°°°SwivelView LCD

A Start
Address A SwivelView

0

SwivelView 0

1

×bpp÷8

PIP2

(X,Y) [(X 1) (Y 1)× ]×bpp÷8 

A B

C D

A B

C D

A

SwivelView

SwivelView SwivelView

0°SwivelView LCD
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13. 
13.1.2  180° SwivelView

180°SwivelView
LCD S1D13513

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

13-2 180°°°°SwivelView LCD

D Start
Address A SwivelView

SwivelView × (bpp÷8)

1

×bpp÷8

PIP2

(X,Y) [(X 1) (Y 1)× ]×bpp÷8 

AB

CDA B

C D

A

SwivelView

180°SwivelView LCD

SwivelView

SwivelView
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13. 
13.2

PIP1 REG[0834h] 2 PIP2
REG[0834h] 10
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13. 
13.2.1  0°°°°SwivelView

0°SwivelView
LCD

S1D13513 A-B-C-D LCD
B-A-D-C

13-3 LCD 0°°°°SwivelView

B Display
Start Address B

A (bpp÷8)

1

×bpp÷8

AB

CD

A B

C D

A

LCD
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13. 
13.2.2  SwivelView

SwivelView
SwivelView

180°SwivelView

13-4 180°°°°SwivelView

A B

C D

A B

C D

A

180°SwivelView LCD
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13. 
13.3

S1D13513 A B 2 LUT
LUT RGB 256 8

REG[083Eh] 5 4

13-5 LUT

16bpp 8bpp LUT
REG[083Eh] 3

0
1
2
3

251
252
253
255

0
1
2
3

251
252
253
255

0
1
2
3

251
252
253
255

251
252
253
255

0
1
2
3

251
252
253
255

0
1
2
3

251
252
253
255

LUT

REG[083Eh] 5 4

8

8

8

B LUT 256×8

A LUT 256×8

B LUT 256×8

A LUT 256×8

B LUT 256×8

A LUT 256×8

8

8

8
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13. 
REG[0800h] 14 1b REG[0800h] 13 11 000b
S1D13513

A B 2 LUT
LUT 256 8

REG[083Eh] 5 4

13-6 LUT

0
1
2
3

251
252
253
255

0
1
2
3

251
252
253
255

LUT

B LUT 256×8

A LUT 256×8

8

REG[083Eh] 5 4

8
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13. 
13.3.1  LUT

A B
PIP1 PIP2 REG[083Eh] 5 4

4 2
3 2

2 4

13-7 LUT

REG[083Eh] 5 4 00b

REG[083Eh] 5 4 01b

REG[083Eh] 5 4 10b

REG[083Eh] 5 4 11b

A

PIP1
A

PIP2

B

PIP1
B

PIP2

A

PIP1
B

PIP2
B

PIP1

PIP2

B

A PIP1
 

B PIP1
 

A

LUT

A

B PIP

REG[083Eh] 11 10

A B

B

A

B

A

B

A

B

A
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13. 
13.3.2  LUT

LUT

13-8 LUT

REG[083Eh] 5 4

REG[083Eh] 1 1b

REG[083Eh] 9 8

REG[0840h] 7 0

REG[0842h] 7 0

LUT

LUT
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13. 
13.4

S1D13513

S1D13513 16 TFT
RGB 8:8:8 24

RGB 5:6:5 16

REG[0844h] 2 0 000b
RGB

• 2×2 REG[0844h] 2 0 001b 

• FRM REG[0844h] 2 0 010b 

• REG[0844h] 2 0 100b 

S1D13513 REG[0800h] 14 1b

REG[0844h] 000b
16

4096 16
REG[0844h] 0 01h 02h 04h

64
262,144

64
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14. 
14. 
S1D13513 SDRAM YUV YUV

2

14-1

14.1

LCD YUV
YUV

SDRAM YUV

SDRAM YUV

14-1

SDRAM YUV

YUV
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14. 
14.2

Resizer X/Y Start/End Position REG[2444h] REG[244Ah]
REG[2464h] REG[246Ah]

Start Position End Position
1

14-2

(0, 0)

X REG[2444h] 10 0
Y REG[2446h] 10 0
X REG[2448h] 10 0
Y REG[244Ah] 10 0

X REG[2464h] 10 0
Y REG[2466h] 10 0
X REG[2468h] 10 0
Y REG[246Ah] 10 0

Y

X

X

Y
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14. 
14.3

128/128 1/128
1/2 1/4 1/8 1/16 1/32 1/64 1/128

14-3

14.3.1  

1

14-4 1/5

REG[246Ch] 15 8
REG[246Ch] 7 0

REG[244Ch] 15 8
REG[244Ch] 7 0

(0, 0)

(4, 4)
5×5

1/5

(2,2
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14. 
14.3.2  

1

1/2 1/4 1/8 1/16 1/32 1/64 1/128
395 14.3.3

14-5 1/6

14.3.3  

1/2 1/4 1/8 1/16 1/32 1/64 1/128 1

14-6 1/8 )

(0, 0)

(5, 5)
6×6

1/6

(2,2

(0, 0)

(7, 7)

{(0,3) (1,3) (2,3) (3,3) (4,3) (5,3) (6,3) (7,3)}/8
(3,3)

8×8

1/8
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14. 
14.3.4  

1. A B

2. a b

3. X/128 Y/128

a (A×X/128)

b (B×Y/128)

YUV a b
a b

YUV 4:2:2 a 2 b 1
YUV 4:2:0 a b 2
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15. 2D BitBLT
15. 2D BitBLT

15.1

BitBLT CPU
CPU

5 BitBLT

• Write BitBLT CPU

• Read BitBLT CPU

• Move BitBLT

• Pattern Fill BitBLT

• Solid Fill BitBLT

BitBLT BitBLT

•

• ROP

•

BitBLT 8bpp 16bpp 24bpp 32bpp

BitBLT
REG[1808h] 2-0

15-1 BitBLT

BitBLT

REG

[1808h]

2-0

ROP

Wirte 000b X X X

Read 001b

Move 010b X X X X X X

Solid Fill 011b

Pattern Fill 100b

101b

110b

111b
S1D13513 Seiko Epson Corporation 397
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15. 2D BitBLT
15.2 BitBLT

15-1 BitBLT

15-2 BitBLT

(X, Y)

SRC
BitBLT SRC

SRC BitBLT

BitBLT

BitBLT

BitBLT SRC SRC Xsrc * ( / ) Ysrc *  

(X, Y)

DST
BitBLT DST

DST BitBLT

BitBLT

BitBLT

BitBLT DST DST Xdst * ( / ) Ydst *  
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15. 2D BitBLT
15-3 BitBLT

15-4

BitBLT

BitBLT

(X, Y)

X Y

(Xclp× / ) (Yclpt× )
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15. 2D BitBLT
PIP

SRC BitBLT

DST BitBLT

Xsrc SRC BitBLT X

Ysrc SRC BitBLT Y

Xdst DST BitBLT X

Ydst DST BitBLT Y

BitBLT BitBLT

BitBLT BitBLT

BitBLT

BitBLT
BitBLT

Xclp X

Yclp Y

BitBLT
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16. 
16. 
S1D13513

S1D13513

• Java 2 Micro Edition MIDP v2.0

• 16 #0

• #0

•
SDRAM

• X Y

• Z
Z

• ARGB

• RGB 5:6:5 ARGB 1:5:5:5 ARGB 4:4:4:4 ARGB 8:8:8:8 4

•

•

• X/Y

•

• 16
1 16

2
VSyncs

• SDRAM

• 15fps

• 0 90

•
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16. 
16.1

SDRAM
SDRAM SDRAM

16-1

SDRAM

SDRAM

0

1

15

0

1

LCD
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16. 
16.2 Z 16

Z Z

#0

16-2 Z

RGB 5:6:5 1
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16. 
16-3 Z

16.3 Z 16

S1D13513

#0 FFh

S1D13513 8 ARGB 8:8:8:8

• ARGB 1:5:5:5 1 2 8

• ARGB 4:4:4:4 4

[r,g,b] α

r g b, ,[ ]blended α r g b, ,[ ]foreground 1 α–( ) r g b, ,[ ]background+=
404 Seiko Epson Corporation S1D13513
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16. 
0 1 S1D13513 0 255 0
1

16-4 0 0.5 1

S1D13513 16
Z

16-5 Z
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16. 
16.4 16

VSYNC
VSync

16
VSync

16

16-6

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

0 8

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

0 1 2 3 4 4 4 5 5 6 7 8 9 9 0 1
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16. 
16.5 90°°°° 180°°°° 270°°°°

90° 180° 270°

16-7

16-8

90° 270°

180° 180°

90° 270°
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16. 
16.6

SDRAM #0
SDRAM #0

#1 #15 #0

PIP
PIP #0

A X  
B Y
C X
D Y
E X
F Y
G A
H B
I X
J Y

90° 270°

16-9

0° 90° 180° 270°

#n #n
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16. 
0°

16-10 0°°°°

E C  A F D  B

I C  G J D  H

90°

16-11 90°°°°

E C  H F D  A

I C  B J D  G

E

D

C A B
G

H

I

J

F

E

F
D

C

A

B

G

H

I

J
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16. 
180°

16-12 180°°°°

E C  G F D  H

I C  A J D  B

270°

16-13 270°°°°

E C  B F D  G

I C  H J D  A

E
F D

C A

B

G

H

I

J

E

F

D

C

A

B

G

H

I

J
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16. 
0° ↔

16-14 0°°°°

E C  G F D  B

I C  A J D  H

90°

16-15 90°°°°

E C  B F D  A

I C  H J D  G

E

F D

C A
B

G

H

I

J

E

F D

C

I

JA
B

G

H
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16. 
180°

16-16 180°°°°

E C  A F D  H

I C  G J D  B

270°

16-17 270°°°°

E C  H F D  G

I C  B J D  A

E
D

C

I

J

A

B

G

H

F

E

D

C

I

J

F

A

B

G

H
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16. 
16.7

16.7.1  

REG[1xxxh 00h] 7 0b 4
×4

16-18

REG[1xxxh 00h] 7 0b X/Y Scan
Vector/Offset REG[1xxxh 30h] REG[1xxxh 46h]

x
H

X 4
V

Y

0.0

3.99

0.0 3.99

x x x x

x x x x

x x x x

x x x x

x
x

REG[1xxxh 2Ch] REG[1xxxh 2Eh] 4×4 REG[1xxxh 10h] REG[1xxxh 12h] 4×4 

H

V
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16. 
1.13.9 1.22.9 9
0.5 1.22.9

0.5×200h 256 00000100h

16-1

x X 0.5
Y 0.5

REG[1xxxh 42h] REG[1xxxh 40] 00000100h 1.22.9 0.5
REG[1xxxh 46h] REG[1xxxh 44] 00000100h 1.22.9 0.5

X H 1.0
Y H 0.0

REG[1xxxh 32h] REG[1xxxh 30] 000200h 1.13.9 1.0
REG[1xxxh 36h] REG[1xxxh 34] 000000h 1.13.9 0.0

X V 0.0
Y V 1.0

REG[1xxxh 3Ah] REG[1xxxh 38] 000000h 1.13.9 0.0
REG[1xxxh 3Eh] REG[1xxxh 3C] 000200h 1.13.9 1.0

4
4

REG[1xxxh 2Ch] 4
REG[1xxxh 2Eh] 4

4
4

REG[1xxxh 10h] 4
REG[1xxxh 12h] 4
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16. 
16.7.2  

REG[1xxxh 00h] 7 1b 4×4

16-19

30° 4×4

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

REG[1xxxh 2Ch] REG[1xxxh 2Eh] 4×4 REG[1xxxh 10h] REG[1xxxh 12h] 6×6

H

V
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16. 
45°

×2
×2

4×4

5.66 6
6×6

416 16-2
X/Y

X H cos ( θ)÷X
Y H sin ( θ)÷Y

X V sin ( θ)÷X
Y V cos ( θ)÷Y

X ( X ÷2) ((X H×( X
1)) (X V×( X 1)))÷2

Y ( Y ÷2) ((Y H×( Y
1)) (Y V×( Y 1)))÷2

2 2.0 0.5

16-2

x X -1.415
Y 1.085

REG[1xxxh 42h], REG[1xxxh 40] FFFFFD2Ch
REG[1xxxh 46h], REG[1xxxh 44] 0000022Bh

X H 0.866
Y H 0.5

REG[1xxxh 32h], REG[1xxxh 30] 0001BBh
REG[1xxxh 36h], REG[1xxxh 34] FFFF00h

X V 0.5
Y V 0.866

REG[1xxxh 3Ah], REG[1xxxh 38] 0000FFh
REG[1xxxh 3Eh], REG[1xxxh 3C] 0001BBh

4
4

REG[1xxxh 2Ch] 4
REG[1xxxh 2Eh] 4

6
6

REG[1xxxh 10h] 6
REG[1xxxh 12h] 6

4 2× 5.66≈ 5.66
416 Seiko Epson Corporation S1D13513

Ver. 1.91



16. 
X/Y

16-20 X/Y

H V
H V

x

x

x
x

X/Y

H

V
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16. 
16.8

1.

2.

3.

4.

5.  

6.

a. Z

b.

c. SDRAM

d.

e. SDRAM

SDRAM
TFT

SDRAM
REG[1704h] 0
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16. 
16-21

REG[1700h] REG[1716h]

REG[1704h] 10 8 000b?

REG[1xxxh 00h]
REG[1xxxh 46h]

REG[1704h] 0 1b REG[1704h] 10 8

#n #0 15 REG[1000h] REG[15FFh]

REG[1708h] 1=1b

REG[1702h] 15=1b?
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16. 
16-22

REG[1700h] 7 5 4 3 2

REG[1704h] 10 8

REG[1700h] 1

REG[1706h] 1 1b

REG[1710h] REG[1712h]

REG[1714h] REG[1716h]REG[1700h] 1 1b?

REG[1700h] 8000h

REG[1700h] 0001h

0

1
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16. 
16-23 #n

REG[1xxxh 00h]

REG[1xxxh 04h] REG[1xxxh 06h]

(REG[1xxxh 08h] REG[1xxxh 0Ah])

REG[1xxxh 0Ch] REG[1xxxh 0Eh]

REG[1xxxh 10h] REG[1xxxh 12h]

REG[1xxxh 14h] REG[1xxxh 16h]

REG[1xxxh 18h]

REG[1xxxh 18h]

REG[1xxxh 1Ch] REG[1xxxh 2Ah]

REG[1xxxh 2Ch]

REG[1xxxh 2Eh]

REG[1700h] 7 1b

REG[1xxxh 30h]
REG[1xxxh 46h]

REG[1xxxh 00h] 7 1b

REG[1xxxh 00h] 8 1b

REG[1702h] 15 0b?

#n

#n

Z

#n#n

#n
X Y

#n

#n
X Y

ARGB
#n

#n

#n

#n

#n

#n
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16. 
16.9

16-24

REG[1708h] 1

REG[1700h] 15 1b

REG[1004h]
REG[1006h]

REG[1710h]
REG[1712h]

REG[1700h] 0101h

REG[102Ch]
REG[102Eh]

REG[1704h] 0 1b

REG[1708h] 1 0b

REG[1708h] 1 1b
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17. FIFO
17. FIFO
S1D13513 BitBLT CPU

FIFO FIFO
FIFO BitBLT

BitBLT
FIFO FIFO

REG[0462h] 5
FIFO

FIFO BitBLT

FIFO 64
BitBLT

BitBLT BitBLT
BitBLT BitBLT

FIFO REG[4000h] REG[4FFFh]
REG[1000h] REG[17FFh] REG[1800h] REG[1FFFh]

BitBLT

FIFO REG[4000h] REG[4FFFh]
FIFO FIFO

40h 64 FIFO 64

REG[4000h] REG[4FFFh] FIFO
3

1 BitBLT 0
10

17-1

1 10 16

BitBLT
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17. FIFO
BitBLT
FIFO

BitBLT FIFO

BitBLT

FIFO

17-1 FIFO

CPU

REG[1800h]

REG[1FFFh]

REG[1000h]

REG[17FFh]

FIFO

0

63

REG[4000h] REG[4FFFh]

FIFO

REG[1000h] REG[17FFh] BitBLT
BitBLT

REG[1800h] REG[1FFFh]
BitBLT

BitBLT

BitBLT

FIFO BitBLT
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18. SDRAM
18. SDRAM
S1D13513 SDRAM SDRAM SDRAM

8/16/32/64M 64/128/256/512M SDRAM ×16 ×

32SDRAM S1D13513

×32SDRAM 32/64M SDRAM PBGA

S1D13513 2D BitBLT SDRAM

116 8.

18.1 SDRAM

SDRAM SDRAM Configuration REG[1C00h] REG[1C14h]
SDRAM SDRAM

SDRAM SDRAM

18.1.1  SDRAM

SDRAM
SDRAM SDRAM

1. SDRAM 100µs
SDRAM

2. SDRAM Memory Cofiguration Register 1REG[1C04h]

3. SDRAM Memory Cofiguration Register 2
REG[1C06h]

4. SDRAM Memory Cofiguration Register 0REG[1C02h]
SDRAM

REG[1C02h] 0 SDRAM SDRAM

5. 1b REG[1C02h] 7 1b

6. SDRAM
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18. SDRAM
18.1.2  SDRAM

SDRAM
SDRAM SDRAM

1. SDRAM 100µs
SDRAM

2. SDRAM Memory Cofiguration Register 1
REG[1C04h]

3. SDRAM Memory Cofiguration
Register 2 REG[1C06h]

4. SDRAM SDRAM
REG[1C12h] SDRAM

REG[1C12h] 7 1b

5. SDRAM Memory Cofiguration Register 0REG[1C02h]
SDRAM

REG[1C02h] 0 SDRAM

6. 1b REG[1C02h] 7 1b

7. SDRAM
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18. SDRAM
18.2

SDRAM S1D13513
S1D13513 SDRAM

16 32

bpp

1024×768 800×600
PIP 32

2D BitBLT

HT

LCD
S1D13513

1. DMA

2.

3.

4. LCD

5. 2D BitBLT

6.

18-1

16 32

1024×768 16bpp 16bpp

800×600 16bpp 16bpp

640×480 16bpp 32bpp
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19. PWM
19. PWM

19.1 PWM

PWM 16KHz PWMSRCCLK REG[3402h]
PWM 16 PWM

PWM PWM 16 PWM PWM
Duty Cycle REG[340Ch]

LED PWM Duty Cycle REG[340Ch]
LED

PWM 1/16 PULSE_clk 128

19-1 PWM

Red on 2 Red off 5
0 PWM 0 PWM

Duty Cycle REG[340Ch]

PWM
Red off PWM

PWM Slope REG[340Ah]
0 PWM PWM Duty

Cycle REG[340Ch] PWM PWM

PULSE_clk

Ron=2
Roff=5

128

PWM

LED PWM
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19. PWM
Red off
3 PWM 128

Red on Red off 3 LED
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19. PWM
19-2 PWM

PWM 3
PWM

PWM_Duty

R

G

B

128 0.125 2

f 1.024KHz 64Hz

LED
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19. PWM
PWM PWMSRCCLK
White LED Control REG[340Eh] PWM

1Hz 64Hz 64

19-3 PWM

1/n

1/16

PWMR

PWMG

PWMB

PWMW

AUDCNT_POL

PWM REG[042Eh]
SYSCLK

[6:0]

[6:0]

[3:0]

[3:0]

[6:0]

[6:0]

[3:0]

[3:0]

[6:0]

[6:0]

[3:0]

[3:0]

AUDCNT

PWM RGB

AUDIN

LED [5:0]

LED [5:0]

PWMW

7

PWMR

PWMG

PWMB

PWMW

RGB PWM Low

PWM

1/1
1/16PWM REG[3402h]
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19. PWM
19.2

• PWM
PWM

REG[3400h] 11 8 0000b
PWM

• HVDD3 R,G,B,W

• RGB PWM PWM
REG[3400h] 9 10 11

PWM 3
0

PWM
R G B PWM

128
PWM PWM

• AUDIN PWM
PWM PWM
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20. 
20. 

20.1

S1D13513 CNF[8:0]
High VSS

RESET# CNF[8:0]
S1D13513 CNF[8:0]

35 5.3

20.1.1  CNF6

S1D13513
2

CNF6 0
CNF6 1

CPU 35 5.3

20.1.2  1CS# 2CS#

S1D13513 2
CNF[5:0] 35 5.3

1CS# CS# S1D13513 M/R#

2CS# CS# S1D13513 CSM#)
MR# S1D13513 (CSR#)

CPU 2 CS#
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20. 
20.1.3  

S1D13513

CNF6 0 CNF[4:0]

CNF6 1 CNF5

CNF5 0
CNF5 1

35 5.3

453 20.6

20.1.4  CNF[4:0]-

S1D13513 ISA MPC555 SH3 SH4 80
68 CPU

80 2
1 2 1 2

AB[20:1]

35 5.3
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20. 
20.1.5  

HVDD1 HVDD2

20-1
CNF[4:0] HOST

10000b VDD HVDD1

10001b VDD HVDD2

11000b VDD HVDD1

11001b VDD HVDD2
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20. 
20.2

S1D13513 2
REG[0020h]

0

20.2.1  

SDRAM

PCLK REG[0462h] 3 HCLK1
REG[0462h] 1

REG[0024h] 7 1b

REG[0024h] 6 0 SDRAM
REG[0020h] 0

REG[0028h] 1 0
REG[0026h]

1b
REG[0026h]

20-1  

(REG[0024h] 6 0)

REG[0024h] 7
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20. 
20.2.2  WAIT#

S1D13513 2000
WAIT#

CNF[8:7]

0b
REG[0472h] 0 0b

S1D13513

REG[0472h] 2
REG[0472h] 1
REG[0472h] 1 1b

20-2 WAIT#

WAIT#

REG[0472h] 0

REG[0472h] 1

CNF[8:7]
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20. 
20.3

S1D13513

RD_x WR_x

20-3

20-2
AB[2] AB[1] RD_x WR_x

0 0 0 1

0 0 1 0

0 1 0 1

0 1 1 0

1 0 0 1

1 0 1 0

1 1 0 1

1 1 1 0

AB[2:1]

REG[0012h]

REG[0014h]

00b

0 1
0 0

10b

01b

REG[0018h]

0 1
0 0

0 1

REG[001Ah]
438 Seiko Epson Corporation S1D13513

Ver. 1.91



20. 
20.3.1  

15 1 [15:1]

0 

0
1

0

0b CPU

1b CPU

AB[2:1] 00b Indirect Interface Index Register
0000h

15 8

15 14 13 12 11 10 9 8

7 1

7 6 5 4 3 2 1 0

AB[2:1] 01b Indirect Interface Status Register
0000h

n/a

15 14 13 12 11 10 9 8
n/a

7 6 5 4 3 2 1 0
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20. 
15 0 [15:0]

Indirect Interface Index RegisterAB[2:1] 00b 151

AB[2:1] = 10b Indirect Interface Data Port Register
0000h

15 8

15 14 13 12 11 10 9 8

7 0

7 6 5 4 3 2 1 0
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20. 
20.3.2  

20-4

AB[2:1] 00b

AB[2:1] 10b

0 1 0 0
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20. 
20.3.3  

20-5

AB[2:1] 10b

AB[2:1] 01b

AB[2:1] 10b

AB[2:1] 00b

REG[0026h] REG[0026h]

AB[2:1] 01b

0 0

0 1

AB[2:1] 00b
REG[0014h]

AB[2:1] 10b
REG[0014h]
Indirect memory Address bits[25:16]

AB[2:1] 00b
REG[0012h]

REG[0012h]
Indirect memory
Address bits[15:1]
bit 0=0

REG[0018h]

AB[2:1] 10b
REG[0018h]

REG[0018h]

AB[2:1] 10b
REG[0012h]
Indirect memory
Address bits[15:1]
bit 0=1

AB[2:1] 00b
REG[0018h]

AB[2:1] 10b
REG[0018h]

AB[2:1] 10b
REG[0018h]
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20. 
20.4

1 S1D13513

+2

+2

•

• 2

00h 01h ( 02h )
CPU SDRAM

+2

”REG[0000h] Product ID Register 0”

BitBLT DMAC Sprite

( )

S1D13513
02h REG[0044h] bit 15 = 1b

( )
REG[0018h] (

REG[0012h] bit 0 = 1b )
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20. 
0000h 01FEh
YRC DMAC BitBLT

0200h 03FEh
0200h 03FEh CPU 0200h
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20. 
20.5

S1D13513
3 CPU

20.5.1  

S1D13513

• 16

• 16MHz

•

•

•

•

• MSB

• HVDD1 HVDD2

5

• SI

• SO

• SCK

• CS#/SCS#

• SA0 0 1
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20. 
SA0

S1D13513

CMD_STATUS
Indirect Interface Status Register

SO CS# High Hi-Z CS# Low

20-3

CMD_WRITE 0000h

CMD_READ 4000h

CMD_END 8000h

CMD_STATUS C000h
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20. 
20.5.2  

CS# Low
S1D13513

CS# 16 Low
High Low

CS# Low

20-6 CS# Low

CS#

20-7 CS#

CS# High
1 SCK High

CS#

SA0

SCK

SI

SO

WrData1 WrData2 WrData3 WrData4

RdData1 RdData2 RdData3x x x

CS#

SA0

SCK

SI

SO

WrData1 WrData2 WrData3 WrData4

RdData1 RdData2 RdData3x x x

CS High Low
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20. 
20.5.3  

X

1.

2.

3.

1.

2.

3.

4. 3

20-4
SA0

0 CMD_WRITE X

1 X

1 X

0 CMD_END

20-5
SA0

0 CMD_WRITE X

1 X

1 X

1 X

... ... ...

1 X

0 CMD_END
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20. 
1.

2.

3.

4.

1.

2.

3.

4.

5. 1 4

6.

20-6
SA0

0 CMD_READ X

1 X

1 0 X

0 CMD_END

20-7
SA0

0 CMD_READ X

1 X

1 0 X

1 0

1 ...

... ... ...

0 CMD_END
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20. 
1.

2.

Indirect Interface Status 439 20.3.1

20-8
SA0

0 CMD_STATUS X

0 CMD_END
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20. 
20.5.4  

400h LUT1 8

210h 212h 2 218h 21Ah
2

220h 224h 3

S1D13513

400h 0400h

1234h 0400h 1234h

0056h 0402h 0056h

789Ah 0404h 789Ah

00BCh 0406h 00BCh

S1D13513

0210h 0210h

1234h 0210h 1234h

5678h 0212h 5678h

0218h 0218h

1234h 0218h 1234h

5678h 021Ah 5678h

S1D13513

0220h 0220h

0220h

220h 0222h

222h 0224h

224h
S1D13513 Seiko Epson Corporation 451
Ver. 1.91



20. 
20.5.5  

CNF[4:0] HVDD1
HVDD2 FPDAT CNF[4:0] 10000b

11000b HVDD1 CNF[4:0] 10001b
11001b HVDD2 RESET#

CNF
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20. 
20.6

35 5.3

S1D13513
15 8 00h 7 0 2Ch

130 10.4.1 REG[0002h]
002Ch

2Ch 00h
S1D13513 2C00h

S1D13513

#define BIG_ENDIAN
#undef  LITTLE_ENDIAN

#if defined(LITTLE_ENDIAN) && !defined(BIG_ENDIAN)

#define BYTE_SWAP(x) (x)

#elif defined(BIG_ENDIAN) && !defined(LITTLE_ENDIAN)

#define BYTE_SWAP(x) ((((UInt16)(x) & 0xFF) << 8) | (((UInt16)(x) & 
0xFF00) >> 8 ))

#else

#error "Please define either BIG_ENDIAN or LITTLE_ENDIAN."

#endif

UInt16 seReadReg16( UInt32 Index )
{

UInt16 val  *(UInt16*)(gRegisterAddress  Index);
return BYTE_SWAP(val);

}

void seWriteReg16( UInt32 Index UInt16 Value )
{

*(UInt16*)(gRegisterAddress + Index) (UInt16)(BYTE_SWAP(Value));
}
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21. LCD
21. LCD
S1D13513 LCD SDRAM

QFP 24

• 16/18/24 TFT/ND-TFD

• ND-TFD 4 8

• ND-TFD 3 9

• µ TFT 16

• 24

•

• 16/18/24 HR-TFT

• 8 2

• YUV

• YUV 4:2:2

• 427 18.2

EPSON

21-1 LCD

CTC
LUT

A
LUT

B
SDRAM

LCD

HOST

YUV

RGB

LCD

FIFO

TV

TV
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21. LCD
21.1 TFT/ND-TFD

REG[0800h] 14 0b REG[0800h] 2 0 000b TFT/ND-TFD RGB
16 18 24

REG[0800h] 10 8 TFT

REG[0816h] 7 5

42 5.5 LCD

21.1.1  TFT/ND-TFD

• 16 RGB LCD RGB 5:6:5 REG[0800h] 10 8
001b

• 18 RGB LCD RGB 6:6:6 REG[0800h] 10 8
010b

• 24 RGB LCD RGB 8:8:8 REG[0800h] 10 8
011b

21-1 16/18/24 TFT/ND-TFD

S1D13513 16 18 24

FPDAT0 R4 R5 R7

FPDAT1 R3 R4 R6

FPDAT2 R2 R3 R5

FPDAT3 G5 G5 G7

FPDAT4 G4 G4 G6

FPDAT5 G3 G3 G5

FPDAT6 B4 B5 B7

FPDAT7 B3 B4 B6

FPDAT8 B2 B3 B5

FPDAT9 R1 R2 R4

FPDAT10 R0 R1 R3

FPDAT11 Low R0 R2

FPDAT12 G2 G2 G4

FPDAT13 G1 G1 G3

FPDAT14 G0 G0 G2

FPDAT15 B1 B2 B4

FPDAT16 B0 B1 B3

FPDAT17 Low B0 B2

FPDAT18 Low Low R1

FPDAT19 Low Low R0

FPDAT20 Low Low G1

FPDAT21 Low Low G0

FPDAT22 Low Low B1

FPDAT23 Low Low B0
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21. LCD
21.1.2  RGB

RGB
REG[0816h] 7 5 GPIOG[3:0]

• TFT REG[0816h] 7 5 XXXb

• ND-TFD 4 REG[0816h] 7 5 000b

• ND-TFD 3 REG[0816h] 7 5 001b

• a-Si TFT REG[0816h] 7 5 010b

• µ TFT REG[0816h] 7 5 100b

• 24 RGB LCD REG[0816h] 7
5 101b

85 7.6

21-2 RGB

S1D13513

GPIOG0 GPIOG1 GPIOG2 GPIOG3

TFT — — — —

ND-TFD 4 XCS SCK A0 SO

ND-TFD 3 XCS SCK — SO

a-Si TFT SSTB SCLK — SDATA

u TFT LCDCS SCLK — SDO

24 TFT XCS SCK — SO
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21. LCD
21.1.3  TFT/ND-TFD

21-2 TFT/ND-TFD

REG[0800h] 10 8

REG[0802h] REG[0814h] 162
10.4.3 LCD

REG[0816h] 7 0

Yes

No

REG[081Ch] REG[081Eh]

REG[0830h] 0 1b

REG[0800h] 2 0 000b
REG[0800h] 14 0b

TFT

LCD

LCD
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21. LCD
21.2 HR-TFT

REG[0800h] 14 0b REG[0800h] 2 0 010b HR-TFT RGB
16 18 24

REG[0800h] 10 8 HR-TFT TFT
459 21.2.2 HR-TFT

42 5.5 LCD

21.2.1  HR-TFT

• 16 RGB LCD RGB 5:6:5 REG[0800h] 10 8
001b

• 18 RGB LCD RGB 6:6:6 REG[0800h] 10 8
010b

• 24 RGB LCD RGB 8:8:8 REG[0800h] 10 8
011b

21-3 16/18/24 HR-TFT

S1D13513 16 18 24

FPDAT0 R4 R5 R7

FPDAT1 R3 R4 R6

FPDAT2 R2 R3 R5

FPDAT3 G5 G5 G7

FPDAT4 G4 G4 G6

FPDAT5 G3 G3 G5

FPDAT6 B4 B5 B7

FPDAT7 B3 B4 B6

FPDAT8 B2 B3 B5

FPDAT9 R1 R2 R4

FPDAT10 R0 R1 R3

FPDAT11 Low R0 R2

FPDAT12 G2 G2 G4

FPDAT13 G1 G1 G3

FPDAT14 G0 G0 G2

FPDAT15 B1 B2 B4

FPDAT16 B0 B1 B3

FPDAT17 Low B0 B2

FPDAT18 Low Low R1

FPDAT19 Low Low R0

FPDAT20 Low Low G1

FPDAT21 Low Low G0

FPDAT22 Low Low B1

FPDAT23 Low Low B0
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21. LCD
21.2.2  HR-TFT

HR-TFT REG[0800h] 2 0 010b GPIOG[4:0]

HR-TFT 88 7.6.2 HR-TFT

21.2.3  HR-TFT

21-3 HR-TFT

21-4 HR-TFT
GPIOG0 GPIOG1 GPIOG2 GPIOG3 GPIOG4

HR-TFT PS CLS REV SPL SPR

REG[0800h] 10 8

REG[0802h] REG[0814h] 162
10.4.3 LCD

REG[0820h] REG[082Eh]

REG[0830h] 0 1b

REG[0800h] 2 0 010b
REG[0800h] 14 0bHR-TFT

LCD

HR-TFT

LCD
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21. LCD
21.3

REG[0800h] 14 1b
2

REG[0800h] 13 11 8
REG[0800h] 10 8 001b

42 5.5 LCD

21.3.1  

• REG[0800h] 13 11 000b

• 2 REG[0800h] 13 11 010b

21-5

S1D13513 2

FPDAT0 D0 D0

FPDAT1 D1 D1

FPDAT2 D2 D2

FPDAT3 D3 D3

FPDAT4 D4 D4

FPDAT5 D5 D5

FPDAT6 D6 D6

FPDAT7 D7 D7

FPDAT8 0 0

FPDAT9 0 0

FPDAT10 0 0

FPDAT11 0 0

FPDAT12 0 0

FPDAT13 0 0

FPDAT14 0 0

FPDAT15 0 0
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21. LCD
21.3.2  

21-4

REG[0800h] 10 8 001b

REG[0802h] REG[0814h] 162
10.4.3 LCD

REG[0830h] 0 1b

REG[0800h] 13 11
REG[0800h] 14 1b

LCD

LCD
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21. LCD
21.4 YUV

YUV REG[0800h] 2 0 100b GPIOC[7:0]
YUV 4:2:2

45 5.7 YUV
AC 96 7.6.8 YUV

21.4.1  YUV

YUV

21.4.2  YUV

YUV
TV 2

360×242×16bpp
360×242×16bpp

PIP1 100×100×16bpp
PIP2 100×100×16bpp

21-6 YUV
1 2 3 4 5 ...

D7 U0
7 Y0

7 V0
7 Y1

7 U2
7 ...

D6 U0
6 Y0

7 V0
7 Y1

7 U2
7 ...

D5 U0
5 Y0

7 V0
7 Y1

7 U2
7 ...

D4 U0
4 Y0

7 V0
7 Y1

7 U2
7 ...

D3 U0
3 Y0

7 V0
7 Y1

7 U2
7 ...

D2 U0
2 Y0

7 V0
7 Y1

7 U2
7 ...

D1 U0
1 Y0

7 V0
7 Y1

7 U2
7 ...

D0 U0
0 Y0

7 V0
7 Y1

7 U2
7 ...
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21. LCD
21-5 YUV

REG[0800h] 0084h

REG[0830h] REG[0834h] 178
10.4.5 LCD

REG[0C0Ah] 5555h
REG[0C0Eh] 0015h

REG[084Ah] REG[086Eh] 178
10.4.5 LCD

REG[0802h] REG[0814h] 162
10.4.3 LCD

REG[0802h] 06B3h
REG[0804h] 00B3h
REG[0806h] 00F3h
REG[0808h] 0007h
REG[080Ah] 06B2h
REG[080Ch] 0105h
REG[080Eh] 00F3h
REG[0810h] 000Fh
REG[0812h] 0000h
REG[0814h] 0000h

REG[0830h] 8300h
REG[0832h] 0222h
REG[0834h] 0000h

REG[084Ah] 0000h
REG[084Ch] 0031h
REG[084Eh] 0000h
REG[0850h] 0031h
REG[0852h] 0032h
REG[0854h] 0063h
REG[0856h] 0032h
REG[0858h] 0063h
REG[085Ah] 0000h
REG[085Ch] 0000h
REG[085Eh] 0000h
REG[0860h] 0010h
REG[0862h] 0000h
REG[0864h] 0012h
REG[086Ah] 02D0h
REG[086Ch] 00C8h
REG[086Eh] 00C8h

REG[8030h] 8301h

LCD

PIP

YUV
GPIO

YUV
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22. 
22. 
S1D13513 15fps 640×480 VGA 2

8 16
2 8 1 16 2

8 1
8 16MHz 16

8MHz

Camera2 QFP

YUV 4:2:2
JPEG Raw JPEG

YUV-RGB
YRC

392 14. YRC YUV
RGB YRC YUV SDRAM

22-1  (8 )

CM1DAT[7:0] (GPIOC[7:0])

CM1CLKOUT (GPIOD2)

CM1VREF (GPIOD0)

CM1HREF (GPIOD1)

CM1CLKIN (GPIOD3)

CMSTROUT (GPIOB7)

CM2DAT[7:0] (GPIOA[7:0])

CM2CLKOUT(GPIOB1)

CM2VREF (GPIOB3)

CM2HREF (GPIOB2)

CM2CLKIN (GPIOB0)

SDRAMYRC

SDRAM YUV
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22. 
22-2  (16 )

S1D13513 GPIO
GPIO

44 5.6 GPIO

GPIO REG[0C00h] REG[0C0Eh]
GPIO 45

5.8

S1D13513 104 7.7
AC

16 REG[2010h] = 0001h

CM1DAT[7:0] (GPIOC[7:0])

CM1CLKOUT (GPIOD2)

CM1VREF (GPIOD0)

CM1HREF (GPIOD1)

CM1CLKIN (GPIOD3)

CMSTROUT (GPIOB7)

CM2DAT[7:0] (GPIOA[7:0])

SDRAMYRC

SDRAM YUV
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22. 
22.1

YUV

22-3 YUV

REG[2800h] 0001h

REG[2800h] 0081h

REG[2014h] 0004h

REG[2800h] 0007h

REG[3C64h] 8000h

REG[3C60h] 0001h

REG[3C0Ch] 0 0b

REG[3C00h] 0000h
REG[3C02h] 3000h

REG[3C0Eh] 0008h

REG[3C0Ch] 501Dh

REG[280Ah] 0001h

REG[3C0Ch] 0 0b

REG[3C0Ch] 1 1b

YUV

YUV

YUV
YUV 4:2:2

DMAC

DMAC

DMA 0

DMA 0

YUV

DMA 0

REG[3C04h]
REG[3C06h]  

REG[3C08h]
REG[3C0Ah]

REG[3C0Ch] 2 1 00b

(x )×(y )×
( / )÷8
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22. 
YUV

22-4 YUV

REG[2820h] 2 1b

REG[2800h] 0080h

REG[2800h] 0002h

REG[3C60h] 0001h

REG[3C00h] 0000h
REG[3C02h] 3000h

REG[3C0Ch] 5139h

REG[280Ah] 0001h

REG[3C0Ch] 0 0b

REG[3C0Ch] 1 1b

REG[3C64h] 8000h

REG[2800h] 0 1b

REG[2824h] 3Fh

YUV FIFO

YUV

DMAC

YUV

DMAC

YRC

YUV

YUV FIFO

YUV REG[2820h] 5 4 10b

YUV

YUV

DMA 0

YUV

DMA 0

REG[2872h] X

REG[2874h] Y

REG[3C04h]
REG[3C06h]

REG[3C08h]
REG[3C0Ah]

REG[3C0Ch] 2 1
00b

(x )×(y )×
( / )÷8
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22. 
JPEG JPEG

22-5 JPEG

DMA

JPEG

YUV FIFO

JPEG

- DMA × 3000_0000h YUV FIFO
- DMA ×

- DMA × YUV 4:2:2
- DMAC 0 401Fh
- REG[3C60h] 0001h DMA

- GPIO
- REG[2014h] 0009h
-
- REG[2002h] 0000h REG[2006h] 0000h
- REG[2010h] 0 1b
-Raw JPEG REG[2012h] 8 1b
- REG[2014h] 0004h

- JPEG REG[2430h] 0020h
- REG[2460h] 0081h  

- REG[2872h] 0000h REG[2874h] 0000h REG[2876h] 0000h REG[2820h] 0014h
- YUV YUV YUV 4:2:2 REG[2800h] 0087h

- YUV REG[280Ah] 0 0b
- YUV REG[280Ah] 0 1b
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22. 
22.2

22-6

22-7

CMDAT[7:0]

CMxVREF

CMxHREF

REG[2012h]
1 0b 1 1b

1 2

CM1VREF Low REG[2002h] 1 0b  
CM1HREF Low REG[2002h] 2 0b  
CM2VREF Low REG[2006h] 1 0b  
CM2HREF Low REG[2006h] 2 0b  

CMxVREF

REG[2012h]
1 0b 1 1b

CM1VREF Low REG[2002h] 1 0b  
CM2VREF Low REG[2006h] 1 0b  
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22. 
22.3

REG[2020h] REG[2024h]
CMSTROUT GPIOB7

22.3.1  

CMSTROUT 2

1. REG[2012h] 6 0b
CMxVREF CMxHREF

ITU-R BT656
REG[2010h] 7 0b

2. REG[2020h]
REG[2022h] REG[2024h] 1

REG[2024h] 7 4

3. REG[2014h] 3 1b
CMSTROUT

2

22-8

CMSTROUT

CMxVREF

CM1VREF Low REG[2002h] 1 0b  
CM2VREF Low REG[2006h] 1 0b  
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22. 
1. REG[2012h] 6 1b
CMxVREF CMxHREF

ITU-R BT656
REG[2010h] 7 0b

2. REG[2020h]
REG[2022h] REG[2024h] 1

REG[2024h] 7 4

3. REG[2014h] 2 1b
CMSTROUT

2

22-9

CMSTROUT

CMxVREF

CM1VREF Low REG[2002h] 1 0b  
CM2VREF Low REG[2006h] 1 0b  
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22. 
22.3.2  

CMSTROUT CMxVREF CMxHREF
REG[2020h] 15 0

HREF
HREF

REG[2020h] REG[2022h]

22-10

REG[2020h] 15 0 REG[2022h] 15 0
CMxVREF

CMSTROUT

CMxVREF

CMxHREF

REG[2014h] 4 3

REG[2020h] 15 0

REG[2022h] 15 0 1
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23. I2C
23. I2C
S1D13513 I2C

100kb 400kb 2

I2C S1D13513 GPIO
I2C

GPIO 44 5.6 GPIO

I2C GPIO GPIO
REG[0C06h] 13 10 I2C 46
5.9 I2C

S1D13513 112 7.9 I2C
AC
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23. I2C
23.1

I2C 8 N

23-1 I2C

REG[3800h] 0063h

REG[386Ch] 0000h

REG[3814h] 0028h

REG[3804h] 0057h

REG[386Ch] 0001h

REG[3810h] 00XXh

REG[3810h] 0000h

REG[0C06h] 1400h

REG[0462h] 000Fh

REG[0430h] 000Bh

REG[3818h] 002Fh

REG[383Ch] 0007h

IO PCLK

I2C

GPIOB[6:5] I2C

I2C

I2C

I2C

I2C High Low

FIFO

I2C

TFNF 1

TX

N

REG[3870h] 1

1

2 I2C
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23. I2C
I2C 8 N

23-2 I2C

REG[3800h] 0063h

REG[386Ch] 0000h

REG[3814h] 0028h

REG[3804h] 0057h

REG[3838h] 0007h

REG[386Ch] 0001h

REG[3810h] 00XXh

REG[0C06h] 1400h

REG[0462h] 000Fh

REG[0430h] 0009h

REG[3818h] 002Fh

REG[3810h] 0100h

IO PCLK

I2C

GPIOB[6:5] I2C

I2C

I2C

I2C

I2C High Low

FIFO

I2C

RFNE 1

TX

N

REG[3870h] 3

REG[3810h]
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23. I2C
I2C

23-3 I2C

REG[3810h]

REG[386Ch] 0000h

I2C

I2C

I2C

I2C

I2C

I2C

REG[385Ch]

REG[382Ch] 8

REG[3870h] 0 0b

REG[385Ch]

REG[3830h]  8 = 1b
476 Seiko Epson Corporation S1D13513

Ver. 1.91



24. 
24. 
S1D13513 5×5

QFP

24.1

2 S1D13513 5×5
KEYX[4:0] KEYY[4:0]

GPIO GPIOA[4:0] KEYX[4:0] GPIOB[4:0]
KEYY[4:0] GPIO

GPIO 44
5.6 GPIO

KEYY[4:0]

24-1

KEYY0 (GPIOB0)

KEYY1 (GPIOB1)

KEYY2 (GPIOB2)

KEYY3 (GPIOB3)

KEYY4 (GPIOB4)

KEYX0 (GPIOA0)

KEYX1 (GPIOA1)

KEYX2 (GPIOA2)

KEYX3 (GPIOA3)

KEYX4 (GPIOA4

S1D13513

HVDD3

1
2
3

10KΩ 5%
20V 100ma

5×5

REG[5000h] 1
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24. 
24.2

S1D13513 1 25
1 1

1 6 11 16 21

24-2

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

GPIOB0 GPIOB1 GPIOB2 GPIOB3 GPIOB4

GPIOA0

GPIOA1

GPIOA2

GPIOA3

GPIOA4
(KEYX4)

(KEYX3)

(KEYX2)

(KEYX1)

(KEYX0)

(KEYY0) (KEYY1) (KEYY2) (KEYY3) (KEYY4)
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24. 
GPIOB0 GPIOB4 Low GPIOA
Low

GPIO Key Scan Data REG[5004h]

24-1
GPIOB[4:0] GPIOA[4:0] REG[5004h] REG[5004h]

“1” 1Eh 1Eh 1E01h 0101h

“2” 1Dh 1Eh 1D01h 0201h

“3” 1Bh 1Eh 1B01h 0401h

“4” 17h 1Eh 1701h 0801h

“5” 0Fh 1Eh 0F01h 1001h

“6” 1Eh 1Dh 1E02h 0102h

“7” 1Dh 1Dh 1D02h 0202h

“8” 1Bh 1Dh 1B02h 0402h

“9” 17h 1Dh 1702h 0802h

“10” 0Fh 1Dh 0F02h 1002h

“11” 1Eh 1Bh 1E04h 0104h

“12” 1Dh 1Bh 1D04h 0204h

“13” 1Bh 1Bh 1B04h 0404h

“14” 17h 1Bh 1704h 0804h

“15” 0Fh 1Bh 0F04h 1004h

“16” 1Eh 17h 1E08h 0108h

“17” 1Dh 17h 1D08h 0208h

“18” 1Bh 17h 1B08h 0408h

“19” 17h 17h 1708h 0808h

“20” 0Fh 17h 0F08h 1008h

“21” 1Eh 0Fh 1E10h 0110h

“22” 1Dh 0Fh 1D10h 0210h

“23” 1Bh 0Fh 1B10h 0410h

“24” 17h 0Fh 1710h 0810h

“25” 0Fh 0Fh 0F10h 1010h
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24. 
24.3

24-3

REG[0C02h] 155h
REG[0C06h] 155h

REG[042Ch] 12 1b

REG[5000h] 1

REG[0022h] 7 1b

REG[5000h] 15 1b

GPIOA[4:0] GPIOB[4:0]

32.768KHz KEYCLK

KEYCLK

INT2#

REG[042Ch] 11 0

REG[500Ah] 15 0
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24. 
24-4

REG[5000h] 0 1b

REG[500Eh] 0 1b REG[5002h] 4 0

REG[5004h] 4 0
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25. 
25. 
S1D13513 2

119 9.

Rf Rd Cg Cd

25-1

25-1
TYP MAX

Rf1 Rf1 — 1 — MΩ

Rd1 Rd1 — 0 — W

Cg1 Cg1 — 10 — pF

Cd1 Cd1 — 10 — pF

1 5 — 20 MHz

Rf2 Rf2 — 1 — MΩ

Rd2 Rd2 — 0 — W

Cg2 Cg2 — 5 — pF

Cd2 Cd2 — 5 — pF

2 5 — 27 MHz

OSCI1 OSCO1 OSCI2 OSCO2

S1D13513

Rf1
Rd1

Xtal1

Cg1 Cd1

Rf2
Rd2

Xtal2

Cg2 Cd2
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26. 
26. 

26.1 PLL

PLL
PLL

PLL

PLL

26-1 PLL

• L1 L2
C2 C3

C3

S1D13513

PLLVDD

PLLVSS

L1

L2

C2
C3

C1

• 
• 
• 

IOVDD

PLL

VSS

PLLVDD PLLVSS
PLLVDD PLLVSS

L1 L2

L1 L2
C1 10uf
C2 1nf
C3 .1uf
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26. 
• C2 L1
C2

PLLVSS 1 S1D13513 PLLVSS
C1

• L2 C2

•

• PLL
C1 C1 C1

• PLL PLL
C2

PLL

• PLL

• C2

4 1

1 1
1
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27. 
27. 

27-1 S1D13513 PBGA 256

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

A
B
C
D
E
F
G
H
J
K
L
M

P
N

17.0

17
.0

0.
4

1.0 0.5

0.
5±0

.1

0.
5

1.
0

1 1mm

0.
1

R

T

1516

A1

Index

0.15

1.
3

A1
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27. 
27-2 S1D13513 QFP22 208

157

156

208

1 52

53

104

105

30

30

28

28

0.22±0.050.5

0.
1

1.
4

1.0

0.525±0.225

0
10

°

0.
14

5±0
.0

55

1 1mm

0.08

1.
7

Index
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28. 
28. 
S1D13513

Epson Research and Development
www.erd.epson.com

• S1D13513 Product Brief S1D13513 X78B-C-001-xx

• S5U13513P00C100 Evaluation Board User ManualX78A-G-003-xx
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X78B-A-001-01 Rev. 1.0 - 

X78B-A-001-01 Rev. 1.4 - 20092 16

• Freescale MPC556  
• Freescale MPC821
• 2.4 ARGB8:5:6:5
• 5.2.1 5-3  BURST# 
• 5.2.1 5-3  BDIP#  
• 5.4 5-11 5-12 4
• 7.1.3 PLL PLL 130MHz
• 7.4.6 Renesas SH3 7-19 SH3 Active Low WAIT# (

00h 01h )
• 7.4.10 Freescale MPC555( ) 7-27 t19 0ns -20ns
• 7.4.12 7.4.13 7-30 CS# SCS#

• 7.4.12 7.4.13 t2 (SCK ) 30ns
63ns

• REG[0000h] 0100h 0200h
• REG[0020h] bit 6 REG[2016h] bit 1 
REG[2014h] bit 1 
• REG[0044h] bit 15 bit  
• REG[040Ch] PLL
• REG[0414h] PLL
• REG[0836h] bit 13 ÷ 2
• REG[0836h] bits 10-9 ÷ 2
• REG[102Ch] bit
• REG[102Eh] bit
• REG[1862h] 1 bit
• REG[244Eh] bits 1-0  REG[244Eh] REG[244Ch]

• REG[1808h] bits 2-0 6 8bpp BitBLT

• REG[1810h] - REG[181Eh] 8bpp BitBLT

• REG[3010h] - REG[3012h] bit 32bpp
• 11.1 11-10

• 20.4 2

• 20.4 
• 20.4 
• 20.4 

• 20.5.1 16MHz
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• 22.1 22-2 22-3
• 10.4.11 10-72 Camera1
• REG[3C08h] - REG[3C0Ah]

X78B-A-001-01 Rev. 1.5 - 20098 20
• 5.8 5-20 (16

• 7.1.1 7-1 OSC1/OSC2/CLKI3/BUSCLK
7-2 OSC1/OSC2

tr tf 0.2Ts
• 7.6.1 TFT 7-34 RGB

• 7.7.1 YUV (8 ) 8

• 7.7.2 YUV (16 )
• REG[001Ah]  
• REG[1808h] 2 0 7
• REG[1826h] 2 3
• REG[2002h] 4 3 10-73 YUV YUV

(16 )
• REG[2002h] 2
• 22. 16

X78B-A-001-01 Rev. 1.6 - 2010 5 20
• 9.1 WDTCLK 9-1 

X78B-A-001-01 Rev. 1.7 - 2010 7 28
• 10.4.7 REG[1700h]bit8
• 10.4.7 10-2 #0 #15 #15

X78B-A-001-01 Rev. 1.8 - 2010 10 20
• 2.6. 2D
• 5.2.4. GPIO
• 6. DC VIN
• 9.1. 
• REG[0814]
• REG[0846]
• REG[0848]
• REG[1xxxh+40h]
• REG[1xxxh+44h]
• 11.2.6. 
• 16-8 180° 180°
• 16.6. 
• 16-1 
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• 16.7.2 
• 16-2 
• 16.8. 
• 16-9 
• 20.1.2 (1CS# 2CS#) 2CS#
• 23.1. 

X78B-A-001-01 Rev. 1.9 - 2011 2 7
• 
• 7-1 OSC1/OSC2/CLKI3/BUSLK
fBUSCLK 50MHz
• 11.2.6 
• 16-21
• 22-1 22-2 

X78B-A-001-01 Rev. 1.91 - 2014 12 5
• 
• 20-5 ”
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