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1  
1   

1.1  
S1D13781 LCD

AC DC  

S1D13781 Simple LCDC Hardware Functional Specification

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

1.2  
S1D13781 384K LCD  S1D13781 8/16

/ CPU SPI CPU

1 480 × 272 × 24bpp 800 × 480 × 8bpp 2
480 × 240 × 24bpp( ) 480 × 240 × 8bpp(PIP )

/ ( STN / )
TFT
S1D13781

PIP
/ PIP

CPU  
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 1



2  
2   

2.1  

• 384K VRAM

• 1 ( ):

• 480 × 272 × 24bpp

• 800 × 480 × 8bpp

• 2 ( PIP ):

• 480 × 240 × 24bpp( ) 480 × 240 × 8bpp(PIP )

2.2  CPU

• 8/16 CPU

• 8/16 CPU

• SPI ( 0 3)

2.3  

• RGB8:8:8, RGB5:6:5, 8bpp (LUT) 8/16/24 bpp

2.4  

•

• 8/16

• 4/8

• TFT

• 16/18/24
2 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



2  
2.5  

• 2 :

•

• 8/16/24bpp (LUT)

• (0/90/180/270° )

• PIP

• 8/16/24bpp (LUT)

• (0/90/180/270° )

• PIP /  

•

•

• PIP (256 × 24bpp)

• 2D BitBLT

2.6  

• : CLKI

• PLL

•

• (GPIO)

• :  
S1D13781F00A*** -40~85  

S1D13781F01A*** -40~105

• : QFP15-100 (14mm × 14mm × 1.7mm)
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 3



3  
3   

3-1: ( 16 1 4 )

3-2: ( 16 2 8 )

CS#
WR#
RD#
UB#
LB#

AB[18:1]

DB[15:0]

CLKI

RESET#

16

S1D13781

CS#
WR#
RD#
UB#
LB#

AB0
AB[18:1]

DB[15:0]

RESET#

Oscillator

VS
HS

DE (MOD)
PCLK

D[3:0] (PDT[7:4]
PDT[11:8], PDT[3:0]

GPIO

4

FRM
LOAD

CP

D[3:0]

DISP

GPIO[15:4] (PDT[23:12])
TE (AB0)INT

1

CS#
WRU# (UB#)
WRL# (LB#)
RDU# (WR#)
RDL# (RD#)

AB[18:1]

DB[15:0]

CLKI

RESET#

S1D13781

CS#
WRU#
WRL#
RDU#
RDL#

AB0
AB[18:1]

DB[15:0]

RESET#

Oscillator

VS
HS

DE (MOD)
PCLK

D[7:0] (PDT[7:0])
PDT[11:8]

GPIO

8

FRM
LOAD

CP

D[7:0]

DISP

WF

GPIO[15:4] (PDT[23:12])
TE (AB0)INT

16
2
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3  
3-3: ( 16 1 8 2 )

3-4: ( 16 2 16 )

CS#
WR#
RD#
UB#
LB#

P/C# (AB1)

AB[18:2]

DB[15:0]

CLKI

RESET#

S1D13781

CS#
WR#
RD#
UB#
LB#

P/C#

DB[15:0]

RESET#

Oscillator

VS
HS

DE(MOD)
PCLK

D[7:0] (PDT[7:0])
PDT[11:8]

GPIO

FRM
LOAD

CP

D[7:0]

DISP

GPIO[15:4] (PDT[23:12])

TE (AB0)INT

16
1

8 2

CS#
WRU# (UB#)
WRL# (LB#)
RDU# (WR#)
RDL# (RD#)

AB[18:2]

P/C# (AB1)

DB[15:0]

CLKI

RESET#

S1D13781

CS#
WRU#
WRL#
RDU#
RDL#

P/C#

DB[15:0]

RESET#

Oscillator

VS
HS

DE (MOD)
PCLK

D[15:0] (PDT[15:0])
GPIO[15:8] (PDT[23:16])

GPIO

FRM
LOAD

CP

D[15:0]

DISP

WF

TE (AB0)INT

16
2

16
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 5



3  
3-5: ( 8 TFT16 )

3-6: ( 8 TFT18 )

CS#
WR#
RD#
UB#
LB#

AB[18:0]

DB[7:0]

CLKI

RESET#

S1D13781

CS#
WR#
RD#

AB[18:0]

DB[7:0]

RESET#

Oscillator

VS
HS
DE

PCLK

B[4:0] (PDT[4:0])
G[5:0] (PDT[10:5])

TFT16

VSYNC
HSYNC

DCK

Blue[4:0]

IOVDD

DE

Green[5:0]
Red[4:0]R[4:0] (PDT[15:11])

GPIO[15:8] (PDT[23:16])

DB[15:9]

TE (DB8)INT

8

CS#
WR#
RD#
UB#
LB#

P/C# (AB1)

DB[7:0]

CLKI

RESET#

S1D13781

CS#
WR#
RD#

P/C#

DB[7:0]

RESET#

Oscillator

VS
HS
DE

PCLK

B[5:0] (PDT[5:0])
G[5:0] (PDT[11:6])

VSYNC
HSYNC

DCK

Blue[5:0]

IOVDD

DE

Green[5:0]
Red[5:0]R[5:0] (PDT[17:12])

GPIO[15:10] (PDT[23:18])
AB[18:2]

DB[15:8]

TE (AB0)INT

8 TFT18
6 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



3  
3-7: (SPI TFT18 )

SCS# (CS#)
SCK (WR#)
RD#
UB#
LB#

SI (DB0)

CLKI

RESET#

SPI S1D13781

CS#
CLK#

SO

RESET#

Oscillator

VS
HS
DE

PCLK

B[7:0] (PDT[7:0])
G[7:0] (PDT[15:8])

VSYNC
HSYNC

DCK

Blue[7:0]

IOVDD

DE

Green[7:0]
Red[7:0]R[7:0] (PDT[23:16])AB[18:1]

SO (DB1)
DB[15:2]

SI

TE (AB0)INT

TFT24
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 7



4  
4   

4.1  

4-1: S1D13781 (QFP15-100 )

100

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

51525354555657585960616263646566676869707172737475

76

77
78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

S1D13781

IO
V

D
D

A
B

0

A
B

1

A
B

2

A
B

3
A

B
4

A
B

14

A
B

6
A

B
7

A
B

8

A
B

9
G

N
D

C
O

R
E

V
D

D

A
B

10

A
B

11

A
B

13

A
B

15

A
B

16

A
B

17

A
B

18

G
N

D

LB
#

U
B

#

A
B

12

A
B

5

DB7

WR#

CS#

DB0

IOVDD

DB1

DB2

DB3

DB4

GND

GND

COREVDD

DB10

DB9

DB8

DB11

DB12

DB13

DB14

DB15

RD#

DB5

DB6

CLKI

IOVDD

P
D

T
12

P
D

T
11

IO
V

D
D

P
D

T
10

P
D

T
9

P
D

T
8

P
D

T
7

P
D

T
6

G
N

D

P
D

T
5

P
D

T
4

P
D

T
3

P
D

T
2

P
D

T
1

P
D

T
0

IO
V

D
D

P
C

LK

C
O

R
E

V
D

D
G

N
D

D
E

H
S

V
S

P
LL

V
D

D

V
C

P
P

LL
G

N
D

RESET#

PDT13

PDT14

PDT15
COREVDD

GND

PDT16

PDT17

PDT18

PDT19

PDT20

PDT21

PDT22

PDT23

IOVDD

GND

GPIO0

GPIO1

GPIO2

GPIO3

CNF0

CNF1

CNF2

TESTEN

SCANEN
8 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



4  
4.2  
:

1 H IOVDD ( 8  DC   (20 ) )
2 L COREVDD ( 8  DC   (20 ) )
3 LVCMOS (Low Voltage)CMOS ( 8  DC   (20 ) )

I =
O =
IO = ( )
P =
AP =
G = (GND)
AG = ( GND)

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

Q =
QB =

4-1: 

HIS H 1 LVCMOS3

HISD H LVCMOS

HISU H LVCMOS

HID H LVCMOS

HO H LVCMOS

HB H LVCMOS

HBD H LVCMOS

LIDS L 2 LVCMOS LVCMOS  

LITR L
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 9



4  
4.2.1  

4-2: 

CS# I 28 HIS IOVDD — —

WR# I 27 HIS IOVDD — —
WR#  RDU#

SCK 4.4  
 (13 )  

RD# I 26 HISU IOVDD — —
RD# RDL#

4.4  
 (13 )

UB# I 25 HISU IOVDD — —
UB# WRU#

4.4  
 (13 )  

LB# I 24 HISU IOVDD — —
LB# WRL#

4.4  
 (13 )

AB0 IO 2 HB IOVDD QB —
AB0 TE

4.4  
 (13 )

AB1 I 3 HID IOVDD — —
AB1 P/C#

4.4  
 (13 )

AB[18:2] I
22~14, 
11~4

HID IOVDD — —
AB[18:2]

4.4   
(13 )

DB0 IO 29 HB IOVDD — —
DB0 SI

4.4  
 (13 )

DB1 IO 31 HB IOVDD — —
DB1 SO

4.4  
 (13 )

DB[7:2] IO 37~32 HB IOVDD — —
DB[7:2]

4.4   
(13 )

DB8 IO 40 HB IOVDD — —
DB8 TE

4.4  
 (13 )

DB[15:9] IO 47~41 HB IOVDD — —
DB[15:9]

4.4   
(13 )

RESET# I 100 HIS IOVDD — —
10 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



4  
4.2.2  

4.2.3  

4-3: 

PDT[11:0] O
74, 72~68, 

66~61
HO IOVDD Q L

PDT[11:0]
 4.5  

 (14 )

PDT[23:12] IO
88~81, 
78~75

HBD IOVDD QB L PDT[23:12] GPIO
4.5   (14

)

VS O 54 HO IOVDD Q L
VS

4.5  
 (14 )

HS O 55 HO IOVDD Q L
HS

4.5  
 (14 )

DE O 56 HO IOVDD Q L
DE

MOD 4.5  
 (14 )

PDCLK O 59 HO IOVDD Q L
PDCLK

4.5  
 (14 )

4-4: 

CLKI I 49 HIS IOVDD — — PLL MCLK
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 11



4  
4.2.4  

4.2.5  

4-5: 

TESTEN I 98 LIDS COREVDD — — GND

SCANEN I 99 HISD IOVDD — — GND

VCP O 52 LITR PLLVDD — —

CNF[2:0] I 97~95 HIS IOVDD — —
4.3  

 (13 )

Note:  IOVDD GND

GPIO[3:0] IO 94~91 HBD IOVDD QB —

4-6: 

IOVDD P 1, 30, 50, 60, 73, 89 P — — — IO
COREVDD P 13, 39, 58, 79 P — — —

GND G
12, 23, 38, 48, 57, 67, 

80, 90
P — — —

PLLVDD AP 53 P — — — PLL
PLLGND AG 51 P — — — PLL
12 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



4  
4.3  
CNF[2:0] IOVDD
GND

4.4  
S1D13781 CNF[2:0]  4.3  

 (13 )

H: IOVDD  

L: GND  

Low:  

TE REG[22h] Display Settings Register 6-5

4-7: ( )

1 (IOVDD ) 0 (GND )

CNF[2:0]

000: 16 1 
001: 16 2 
010: 16 1 
011: 16 2 
100: 8  

101: 8  

110:  

111: SPI

4-8: 

S1D13781 
16

1
16

2
16

1
16

2
8 8

SPI

CS# CS# CS# CS# CS# CS# CS# SCS#
WR# WR# RDU# WR# RDU# WR# WR# SCK
RD# RD# RDL# RD# RDL# RD# RD# H

UB# UB# WRU# UB# WRU# H H H
LB# LB# WRL# LB# WRL# H H H
AB0 TE TE TE TE AB0 TE TE

AB1 AB1 AB1 P/C# P/C# AB1 P/C# Low
AB[18:2] AB[18:2] AB[18:2] Low Low AB[18:2] Low Low

DB0 DB0 DB0 DB0 DB0 DB0 DB0 SI

DB1 DB1 DB1 DB1 DB1 DB1 DB1 SO
DB[7:2] DB[7:2] DB[7:2] DB[7:2] DB[7:2] DB[7:2] DB[7:2] L

DB8 DB8 DB8 DB8 DB8 TE L L

DB[15:9] DB[15:9] DB[15:9] DB[15:9] DB[15:9] L L L
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 13



4  
4.5  
REG[20h] Panel Setting Miscellaneous Register 3-0

Note
1. L: Low  

2. H: High  

3. PDT[12:23]   
PDT[12:23] GPIO  REG[D4h] GPIO Pull-Down Control Register 

4-9: 

S1D13781 TFT

4-bit 8-bit
8-bit

2
16-bit 16-bit 18-bit 24-bit

VS VS VS VS VS VS VS VS

HS HS HS HS HS HS HS HS
DE MOD MOD MOD MOD DE DE DE

PDCLK CK CK CK CK PCLK PCLK PCLK

PDT0 L D0 (px8) D0 (G3) D0 (R6) B0 B0 B0
PDT1 L D1 (px7) D1 (R3) D1 (G5) B1 B1 B1
PDT2 L D2 (px6) D2 (B2) D2 (B4) B2 B2 B2

PDT3 L D3 (px5) D3 (G2) D3 (R4) B3 B3 B3
PDT4 D0 (px4) D4 (px4) D4 (R2) D8 (B5) B4 B4 B4
PDT5 D1 (px3) D5 (px3) D5 (B1) D9 (R5) G0 B5 B5

PDT6 D2 (px2) D6 (px2) D6 (G1) D10 (G4) G1 G0 B6
PDT7 D3 (px1) D7 (px1) D7 (R1) D11 (B3) G2 G1 B7
PDT8 L L L D4 (G3) G3 G2 G0

PDT9 L L L D5 (B2) G4 G3 G1
PDT10 L L L D6 (R2) G5 G4 G2
PDT11 L L L D7 (G1) R0 G5 G3

PDT12 GPIO4 GPIO4 GPIO4 D12 (R3) R1 R0 G4
PDT13 GPIO5 GPIO5 GPIO5 D13 (G2) R2 R1 G5
PDT14 GPIO6 GPIO6 GPIO6 D14 (B1) R3 R2 G6

PDT15 GPIO7 GPIO7 GPIO7 D15 (R1) R4 R3 G7
PDT16 GPIO8 GPIO8 GPIO8 GPIO8 GPIO8 R4 R0
PDT17 GPIO9 GPIO9 GPIO9 GPIO9 GPIO9 R5 R1

PDT18 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 R2
PDT19 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 R3
PDT20 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 R4

PDT21 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 R5
PDT22 GPIO14 GPIO14 GPIO14 GPIO14 GPIO14 GPIO14 R6
PDT23 GPIO15 GPIO15 GPIO15 GPIO15 GPIO15 GPIO15 R7
14 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



5  
5   

5-1: 

8/16bit

/

SPI

LUT1

LUT2

PIP

LCD

384KB
PLL

MUX
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 15



6  
6   

6.1  

6-1: ( )

S1D13781 384K VRAM LUT
 

00000h

608FFh

5FFFFh
60000h

VRAM
384K

1 2

PIP

32

LUT 1

60800h

LUT 2

603FFh
60400h

607FFh

LUT 1 LUT 1

LUT 2

32

32
16 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



6  
6.2  
1 (PIP REG[60h] PIP Enable Register 2-0=000b) 384K

VRAM (REG[42h] 
Main Layer Start Address Register 0 REG[44h] Main Layer Start Address Register 1)  32

1

2 (PIP REG[60h] PIP Enable Register 2-0=001b ~ 111b)
384K VRAM PIP
(REG[42h] Main Layer Start Address Register 0 REG[44h] Main Layer Start Address Register 1)

PIP (REG[52h] PIP Layer Start Address Register 0 REG[54h] PIP Layer 
Start Address Register 1)  32 2

PIP

6-1: 1

RGB 8:8:8 480 273

RGB 5:6:5 480 409

8 bpp + LUT1 800 491

6-2: 2

1
RGB 8:8:8 400 240

PIP 8 bpp + LUT2 400 240

2
RGB 8:8:8 480 240

PIP RGB 5:6:5 200 110

3
RGB 8:8:8 270 240

PIP RGB 8:8:8 270 240
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 17



7  
7   

7.1  

7-1: 

7.2  PLL
PLL (REG[10h] PLL Setting Register 0~REG[14h] PLL Setting Register 2)

7-2: PLL

Note
S1D13781 MCLK PLL
(CLKI) CLKI PLL (REG[10h] PLL Setting Register 0
0=0b) PLL (REG[10h] PLL Setting Register 0
15) Low(0) CLKI PLL

MCLK

PLL

DIV

REG[04h] 1-0

REG[10h] 0
On/Off

PCLK

CLKI

REG[16h] 3-0

REG[10h] 1

POCLK
0

1

PLL

MCLKI POCLK
fPOCLKfCLKI

1~33MHz

PFDCLK
fPFDCLK
1~2MHz

N L

33~66MHz

REG[12h]  9-0 REG[12h]  13-10 REG[14h]  9-0
(010h ~ 041h)(= 0h)(000h ~ 020h)
18 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



7  
7.3  

REG[16h] Internal Clock Configuration Register MCLK ( ) PCLK(
) (

:PCLK) ( :MCLK)
PCLK  

MCLK
PIP PIP

REG[16h] Internal Clock Configuration Register

Note
2D BitBLT 

7-1: REG[16] 

Bpp 8 8 16 16 24 24 24 24

Rotation 0/180 90/270 0/180 90/270 0/180 90/270 0/180 90/270

Hit Ratio 0.25 1.00 0.50 1.00 0.75 2.00 0.75 2.00

PIP 

Bpp - 8 8 16 8 16 24 24

Rotation - 0/180 0/180 0/180 0/180 0/180 0/180 90/270

Hit Ratio 0.00 0.25 0.25 0.50 0.25 0.50 0.75 2.00

Total Hit Ratio 0.25 1.25 0.75 1.50 1.00 2.50 1.50 4.00

REG[16] 0 (1:1) 1 (2:1) 0 (1:1) 1 (2:1) 0 (1:1) 2 (3:1) 1 (2:1) 3 (4:1)
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 19



8  DC
8   DC

8.1  

8.2  
 

8-1: 

Core VDD GND - 0.3 to 2.0 V

PLL VDD PLL GND - 0.3 to 2.0 V

IO VDD IO COREVDD to 4.0 V

VIN GND - 0.3 to IOVDD + 0.3 V

VOUT GND - 0.3 to IOVDD + 0.3 V

IOUT ±10 mA

8-2: 

Min Typ Max

Core VDD GND = 0 V 1.35 1.5 1.65 V

PLL VDD PLL GND = 0 V 1.35 1.5 1.65 V

IO VDD IO GND = 0 V 1.62 1.8/3.3 3.6 V

VIN — GND — IOVDD V

TOPR
S1D13781F00A*** -40 25 85 °C

S1D13781F01A*** -40 25 105 °C
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8  DC
8.3  
TOPR = -40 ~ 85 (S1D13781F00A***) 

= -40 ~ 105 (S1D13781F01A***)

8-3: IOVDD = 3.3V ±±±± 0.3V, GND = 0V

Min Typ Max

IIZ — -5 — 5
A

IOZ Off State — -5 — 5

IOVOH High
IOVDD = Min.
IOH = -4mA

IOVDD-0.4 — — V

IOVOL Low
IOVDD = Min.

IOL = 4mA
— — 0.4 V

VIH High
LVCMOS
IOVDD = Max.

2.2 — IOVDD+0.3

V
VIL Low

LVCMOS
IOVDD = Min.

-0.3 — 0.8

VT+ LVCMOS 1.2 — 2.52
V

VT- LVCMOS 0.75 — 1.98

DV LVCMOS 0.3 — — V

RPU VI = 0V 20 50 120 kΩ

RPD VI = IOVDD 20 50 120 kΩ

CIO f = 1MHz, IOVDD = 0V — — 10 pF

8-4: IOVDD = 1.8V ±±±± 0.18V, GND = 0V

Min Typ Max

IIZ — -5 — 5
A

IOZ — -5 — 5

IOVOH High
IOVDD = Min.
IOH = -1.8mA

IOVDD-0.4 — — V

IOVOL Low
IOVDD = Min.
IOL = 1.8mA

— — 0.4 V

VIH High
LVCMOS
IOVDD = Max.

1.39 — IOVDD+0.3
V

VIL Low
LVCMOS

IOVDD = Min.
-0.3 — 0.48

VT+ LVCMOS 0.57 — 1.48
V

VT- LVCMOS 0.41 — 1.28

DV LVCMOS 0.17 — — V

RPU VI = 0V 36 100 244 kΩ

RPD VI = IOVDD 36 100 244 kΩ

CIO f = 1MHz, IOVDD = 0V — — 10 pF
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9  A.C.
9   A.C.
: 

•IOVDD = 1.62V ~ 3.60V

•TA = -40 °C ~ 85 °C (S1D13781F00A***)  
= -40 °C ~ 105 °C (S1D13781F01A***)

• CLKI Trise Tfall 50ns(10%~90%)

• Trise Tfall 5ms(10%~90%)

•CL=8pF~30pF( )

9.1  

9.1.1  

9-1: (PLL)

90%

10%

VIH

VIL

t2

t3 t4

tCLKI

tcycle1 tcycle2
t5

t1
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9  A.C.
1. ( )

9-1: (CLKI)

Min Typ Max

fCLKI 1 1 33 MHz

tCLKI — 1/fCLKI — µs

t1 High 0.45 — 0.55 tCLKI

t2 Low 0.45 — 0.55 tCLKI

t3 (10%~90%) — — 10 ns

t4 (10%~90%) — — 10 ns

t5 -300 — 300 ps

9-2: PLL (CLKI)

Min Typ Max

fCLKI — — 66 MHz

tCLKI — 1/fCLKI — µs

t1 High 6.8 — — ns

t2 Low 6.8 — — ns

t3 (10%~90%) — — 5 ns

t4 (10%~90%) — — 5 ns
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9  A.C.
9.1.2  PLL

PLL  
PLL

PLL
 

 

9-2: PLL

1 ~ 33MHz 
PLL xxMHz (xx = 33 ~ 66MHz)

2.5 ms

PLL

2.5ms

 (ns)

 (ms)

PLL

2.5 ms

PLL
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9  A.C.
9.2  RESET#

9-3: RESET#

Note
RESET# 150ns

9-3: PLL

Min Max

f
PLLI M-Divider PLL 1 2 MHz

f
PLLI2 M-Divider PLL 1 33 MHz

f
PLLO PLL 33 66 MHz

tPJref PLL -3 3 %

tPDuty PLL 30 70 %

tPStal PLL — 2.5 ms

9-4: RESET#

Min Max

t1 — 42 ns

t2 (Note ) 150 — ns

t1 t2

RESET#
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9  A.C.
9.3  

9.3.1  

9-4: 

Note
500ms COREVDD IOVDD

9.3.2  

9-6: 

Note
500ms COREVDD IOVDD

9-5: 
Min Max

t1 COREVDD PLLVDD IOVDD 0 500 ms

9-5: 

Min Max

t1 IOVDD COREVDD PLLVDD 0 500 ms

COREVDD

t1
PLLVDD

IOVDD

t1

COREVDD

IOVDD

PLLVDD
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9  A.C.
9.4  

9.4.1  16 1

9-7: 16 1

CS#

AB[18:1]

WR#

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( )

( )

RD#

t7

t8

UB#
LB#

WR#
RD#

CS#

CS#

RD#/WR#
t2

t10

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

t9

t7

t8

t12w
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9  A.C.
Tmclk = MCLK

9-6: 16 1

3.3 Volt 1.8 Volt

Min Max Min Max

t1 AB[18:1], UB#, LB# CS# (WR#, RD#) 2 - 1 - ns

t2 WR#,RD# (CS#) CS# (WR#, RD#) 1 - 1 - ns

t3 DB[15:0] CS# (WR#) : 1 - 1 - ns

t4 CS# (WR#) DB[15:0] : 7 - 8 - ns

t5w CS# (WR#) WR# (CS#) : 3 - 3 - ns

t5r CS# (RD#) RD# (CS#) : 0 - 0 - ns

t6 CS# (WR#, RD#) AB[18:1], UB#, LB# 5 - 5 - ns

t7 CS# (RD#) DB[15:0] : - 15 - 21 ns

t8 CS# (RD#) : - 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RD#) DB[15:0] : 2 12 2 14 ns

t10w / 7 - 6 - ns

t10r / Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) : 3 - 5 - ns

t12w CS# (WR#) CS# (WR#) : 3xTmclk+6 - 3xTmclk+6 - ns
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9  A.C.
9.4.2  16 2

9-8: 16 2

CS#

AB[18:1]

WRU#, WRL#

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( )

( )

RDU#, RDL#

t7

t8

WRU#, WRL#
RDU#, RDL#

CS#

CS#

RD#/WR#
t2

t10

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

t9

t7

t8

t12w
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9  A.C.
Tmclk = MCLK

9-7: 16 2

3.3 Volt 1.8 Volt

Min Max Min Max

t1 AB[18:1] CS# (WRU#, WRL#, RDU#, RDL#) 2 - 1 - ns

t2 WRU#, WRL#, RDU#, RDL# (CS#) CS# (WRU#, 
WRL#, RDU#, RDL#)

2 - 2 - ns

t3 DB[15:0] CS# (WRU#, WRL#)
: 

1 - 1 - ns

t4 CS# (WRU#, WRL#) DB[15:0]
: 

7 - 8 - ns

t5w CS# (WRU#, WRL#) WRU#, WRL# 
(CS#) : 

3 - 3 - ns

t5r CS# (RDU#, RDL#) RDU#, RDL# (CS#)
: 

0 - 0 - ns

t6 CS# (WRU#, WRL#, RDU#, RDL#)
AB[18:1]

5 - 5 - ns

t7 CS# (RDU#, RDL#) DB[15:0]
: 

- 15 - 21 ns

t8 CS# (RDU#, RDL#)
: 

- 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RDU#, RDL#) DB[15:0]
: 

2 12 2 14 ns

t10w / 7 - 7 - ns

t10r / Tmclk+9 - Tmclk +10 - ns

t11w CS# (WRU#, WRL#) : 3 - 5 - ns

t12w CS# (WRU#, WRL#) CS# (WRU#, WRL#)
: 

3xTmclk+6 - 3xTmclk+6 - ns
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9  A.C.
9.4.3  16 1

9-9: 16 1

CS#

P/C#

WR#

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( )

( )

RD#

t7

t8

UB#
LB#

WR#
RD#

CS#

CS#

RD#/WR#
t2

t10

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

t9

t7

t8

t12w
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9  A.C.
Tmclk = MCLK

9-8: 16 1

3.3 Volt 1.8 Volt

Min Max Min Max

t1 P/C#, UB#, LB# CS# (WR#, RD#) 1 - 1 - ns

t2 WR#, RD# (CS#) CS# (WR#, RD#) 1 - 1 - ns

t3 DB[15:0] CS# (WR#)
: 

1 - 1 - ns

t4 CS# (WR#) DB[15:0]
: 

7 - 8 - ns

t5w CS# (WR#) WR# (CS#)
: 

3 - 3 - ns

t5r CS# (RD#) RD# (CS#)
: 

0 - 0 - ns

t6 CS# (WR#, RD#) P/C#, UB#, LB# 4 - 4 - ns

t7 CS# (RD#) DB[15:0]
: 

- 15 - 21 ns

t8 CS# (RD#) : - 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RD#) DB[15:0] : 2 12 2 14 ns

t10w / 5 - 5 - ns

t10r / Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) : 3 - 5 - ns

t12w CS# (WR#) CS# (WR#) : 3xTmclk+6 - 3xTmclk+6 - ns

9-9: 16 1

P/C# WR# RD#

0 0 1 ( )

1 0 1 ( )

0 1 0

1 1 0 ( )
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9  A.C.
9.4.4  16 2

9-10: 16 2

CS#

P/C#

WRU#, WRL#

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( )

( )

RDU#, RDL#

t7

t8

WRU#, WRL#
RDU#, RDL#

CS#

CS#

RD#/WR#
t2

t10

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

t9

t7

t8

t12w
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9  A.C.
Tmclk = MCLK

9-10: 16 2

3.3 Volt 1.8 Volt

Min Max Min Max

t1 P/C# CS# (WRU#, WRL#, RDU#, RDL#) 3 - 1 - ns

t2 WRU#, WRL#, RDU#, RDL# (CS#) CS# (WRU#, 
WRL#, RDU#, RDL#)

2 - 2 - ns

t3 DB[15:0] CS# (WRU#, WRL#)
: 

1 - 1 - ns

t4 CS# (WRU#, WRL#) DB[15:0]
: 

7 - 8 - ns

t5w CS# (WRU#, WRL#) WRU#, WRL# 
(CS#) : 

3 - 3 - ns

t5r CS# (RDU#, RDL#) RDU#, RDL# (CS#)
: 

0 - 0 - ns

t6 CS# (WRU#, WRL#, RDU#, RDL#)
P/C#

4 - 5 - ns

t7 CS# (RDU#, RDL#) DB[15:0]
: 

- 15 - 21 ns

t8 CS# (RDU#, RDL#)
: 

- 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RDU#, RDL#) DB[15:0]
: 

2 12 2 14 ns

t10w / 7 - 7 - ns

t10r / Tmclk+9 - Tmclk+10 - ns

t11w CS# (WRU#, WRL#) : 3 - 5 - ns

t12w CS# (WRU#, WRL#) CS# (WRU#, WRL#)
: 

3xTmclk+9 - 3xTmclk+6 - ns

9-11: 16 2

P/C# WRU#, WRL# RDU#, RDL#

0 0 1 ( )

1 0 1 ( )

0 1 0

1 1 0 ( )
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9  A.C.
9.4.5  8

9-11: 8

CS#

AB[18:0]

WR#

DB[7:0]

DB[7:0]

t1

t2

t3

t5

t6

t5

t4

t9

( )

( )

RD#

t7

t8

WR#
RD#

CS#

CS#

RD#/WR#
t2

t10

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

t9

t7

t8

t12w
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9  A.C.
Tmclk = MCLK

9-12: 8

3.3 Volt 1.8 Volt

Min Max Min Max

t1 AB[18:0] CS# (WR#, RD#) 2 - 1 - ns

t2 WR#,RD# (CS#) CS# (WR#, RD#) 1 - 1 - ns

t3 DB[7:0] CS# (WR#)
: 

1 - 1 - ns

t4 CS# (WR#) DB[7:0] : 7 - 8 - ns

t5w CS# (WR#) WR# (CS#)
: 

3 - 3 - ns

t5r CS# (RD#) RD# (CS#)
: 

0 - 0 - ns

t6 CS# (WR#, RD#) AB[18:0] 5 - 5 - ns

t7 CS# (RD#) DB[7:0] : - 15 - 21 ns

t8 CS# (RD#) : - 4xTmclk+17 - 4xTmclk+23 ns

t9 CS# (RD#) DB[7:0] : 2 12 2 14 ns

t10w / 7 - 6 - ns

t10r / Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) : 3 - 5 - ns

t12w CS# (WR#) CS# (WR#) : 3xTmclk+6 - 3xTmclk+6 - ns
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9  A.C.
9.4.6  8

9-12: 8

CS#

P/C#

WR#

DB[7:0]

DB[7:0]

t1

t2

t3

t5

t6

t5

t4

t9

( )

( )

RD#

t7

t8

WR#
RD#

CS#

CS#

RD#/WR#
t2

t10

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

t9

t7

t8

t12w
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9  A.C.
Tmclk = MCLK

9-13: 8

3.3 Volt 1.8 Volt

MinMinMinMin
Max Min Max

t1 P/C# CS# (WR#, RD#) 1 - 1 - ns

t2 WR#, RD# (CS#) CS# (WR#, RD#) 1 - 1 - ns

t3 DB[7:0] CS# (WR#)
: 

1 - 1 - ns

t4 CS# (WR#) DB[7:0]
: 

7 - 8 - ns

t5w CS# (WR#) WR# (CS#)
: 

3 - 3 - ns

t5r CS# (RD#) RD# (CS#)
: 

0 - 0 - ns

t6 CS# (WR#, RD#) P/C# 4 - 4 - ns

t7 CS# (RD#) DB[7:0]
: 

- 15 - 21 ns

t8 CS# (RD#) : - 4xTmclk+17 - 4xTmclk+23 ns

t9 CS# (RD#) DB[7:0] : 2 12 2 14 ns

t10w / 5 - 5 - ns

t10r / Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) : 3 - 5 - ns

t12w CS# (WR#) CS# (WR#) : 3xTmclk+6 - 3xTmclk+6 - ns

9-14: 8

P/C# WR# RD#

0 0 1 ( )

1 0 1 ( )

0 1 0

1 1 0 ( )
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9  A.C.
9.4.7  SPI

9-13: SPI

Note
SPI MSB  

SO Low

SCS#
t1

t2
t3

D7 D0

SCK

t8

t6

t4 t5

D6 D5 D4 D2 D1

t7

SI

D7 D6 D5 D4 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0

SCS#

Burst Transfer

SI

SCK

D7 D6 D2 D1 D0

D15 D14 D13 D2 D1 D0

D15D14 D13 D2 D1 D0D15 D14D3 D2 D1 D0D14 D13D15 D0D1D2

t9

D7 D6 D5 D4 D2 D1 D0 D7 D6 D5 D4 D3 D2 D1 D0SO D7 D6 D2 D1 D0

D15D14 D13 D2 D1 D0D15 D14D3 D2 D1 D0D14 D13D15 D0D1D2

SO D7 D0D6 D5 D4 D2 D1
D15 D14 D13 D2 D1 D0

Driven Low Driven Low
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9  A.C.
NOTE: SPI CL = 10pF

9-15: SPI

3.3 Volt 1.8 Volt

Min Max Min Max

t1 2 - 3 - ns

t2 SI 1 - 1 - ns

t3 SI 7 - 8 - ns

t4 ( ) 15 - 15 - ns

t5 ( ) 15 - 15 - ns

t6 30 - 30 - ns

t7 7 - 8 - ns

t8 2 - 2 - ns

t9 SCK SO 3 10 4 15 ns

9-16: SPI

10000000 8

11000000 8

10001000 16

11001000 16
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9  A.C.
9.5  

9.5.1  STN

STN

9-14:  STN

V
D

IS
P

HDISP

HPS
HDISP

VSW

HSW

HNDP

VPS

V
D

IS
P

V
N

D
P

MOD/VS

M
O

D
2 V
S HS

18Ts

T
E

10

T
E

11
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9  A.C.
1. TS =  

2. REG[20h] 13-8(MOD ) 00h MOD  

3. REG[32h] 7-0 00h REG[30h] 5-0 01h  

4. HNDP >= 18Ts 
5. 18Ts <= (HPS + HSW) <= HNDP 
6. VNDP > 0 
7. VDISP + VNDP < 1024 
8. VDISP + VPS < 1024 
9. STN  HDISP 32 16  

 

10. REG[22h] 6-5 = 01b 
11. REG[22h] 6-5 = 10b

9-17: STN  

HDISP9 (REG[24h] bits 6-0) x 8

Ts
HNDP4 REG[26h] bits 6-0

HPS5 HS REG[2Eh] bits 6-0

HSW5 HS REG[2Ch] bits 6-0

VDISP7,8 REG[28h] bits 9-0

Lines 
(HT)

VNDP6,7 REG[2Ah] bits 7-0

VPS3,8 VS (REG[32h] bits 7-0) + 1

VSW3 VS REG[30h] bits 5-0
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9  A.C.
9.5.2  8 ( 2)

9-15: 8 ( 2)

HS

VS

HS

DE (MOD)

DE (MOD)

PDCLK (CK)

LINE1 LINE2 LINE3 LINE4 LINE239 LINE240 LINE1 LINE2

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-B 6

1-R7

1-G7

1-B7

1-R8

1-G8

1-B8

1-G318

1-B318

1-R319

1-G319

1-B319

1-R320

1-G320

1-B320

PDT[7:0]

PDT7
PDT6
PDT5
PDT4
PDT3

PDT2

PDT1

PDT0

2Ts 2Ts 2Ts 2Ts 2Ts 2Ts

Ts

Ts

Ts Ts Ts Ts

Ts

Ts

Ts

TsTs

- 2HS
- 320x240

Notes:

- Ts = PDCLK (CK)
- 8 3PDCLK(CK) PDCLK(CK)
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9  A.C.
9-16: 8 ( 2)

1. Ts = 

9-18: 8 ( 2)

Min
t1 VS HS HPS + HSW. Ts (Note 1)
t2 HS VS HDISP + HNDP - t1 Ts
t3 HS HDISP + HNDP Ts
t4 HS HSW Ts
t5 DE(MOD) HS HPS Ts
t6 PDCLK(CK) HS HPS - 17 Ts
t7 PDCLK(CK) HS HPS + HPW - 17 Ts
t8 HS PDCLK(CK) HNDP + 20 - HPS - HSW Ts
t9 PDCLK(CK) 2 Ts

t10 PDCLK(CK) 1 Ts
t11 PDCLK(CK) 1 Ts

t12 PDT[7:0] PDCLK(CK) 1 Ts

t13 PDCLK(CK) PDT[7:0] 1 Ts
t14 HS PDCLK(CK) HNDP + 18 - HPS - HSW Ts

t14 t10t11

t12 t13

VS

t1 t2

t3

t5

t4

HS

DE (MOD)

HS

PDCLK (CK)

t8 t9

1 2

t7

t6

PDT[7:0]
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9  A.C.
9.5.3  16

9-17: 16

HS

PDCLK (CK)

LINE1 LINE2 LINE3 LINE4 LINE479 LINE480

VS

LINE1 LINE2

HS

DE (MOD)

DE (MOD)

1-R1 1-G6 1-G635

1-B1 1-R7 1-G636

1-G2 1-B7 1-R637

1-R3 1-G8 1-B637

1-B3 1-R9 1-G638

1-G4 1-B9 1-R639

1-R5 1-G10 1-B639

1-G1 1-B6 1-R636

1-R2 1-G7 1-B636

1-B2 1-R8 1-G637

1-G3 1-B8 1-R638

1-R4 1-G9 1-B638

1-B4 1-R10 1-G639

1-G5 1-B10 1-R640

1-R6 1-G11 1-B640

1-B11

1-G12

1-R13

1-B13

1-G14

1-R15

1-B15

1-R12

1-B12

1-G13

1-R14

1-B14

1-G15

1-R16

1-B16

1-B5 1-R11 1-G6401-G16

PDT[15:0]

PDT15

PDT5
PDT4

PDT3

PDT2

PDT1

PDT0

PDT9
PDT8

PDT7
PDT6

PDT12
PDT11
PDT10

PDT13

PDT14

-

3Ts

3Ts 3Ts

3Ts 3Ts

3Ts 3Ts

3Ts 3Ts2Ts

2Ts

2Ts

2Ts

3Ts 3Ts 3Ts2Ts

3Ts 3Ts2Ts

Notes:

- 16 3PDCLK(CK) PDCLK(CK)

- 2HS
- 640x480

- Ts = PDCLK (CK)
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9  A.C.
9-18: 16

1. Ts = 

9-19: 16

Min
t1 VS HS HPS + HSW. Ts (Note 1)
t2 HS VS HDISP + HNDP - t1 Ts
t3 HS HDISP + HNDP Ts
t4 HS HSW Ts
t5 DE(MOD) HS HPS Ts
t6 PDCLK(CK) HS HPS - 16 Ts
t7 PDCLK(CK) HS HPS + HPW - 16 Ts
t8 HS PDCLK(CK) HNDP + 21 - HPS - HSW Ts
t9 PDCLK(CK) 5 Ts

t10 PDCLK(CK) 2 Ts
t11 PDCLK(CK) 2 Ts
t12 PDT[15:0] PDCLK(CK) 2 Ts
t13  PDCLK(CK) PDT[15:0] 2 Ts
t14 HS PDCLK(CK) HNDP + 18 - HPS - HSW Ts

t14 t10t11

VS

t1 t2

t3

t5

t4

HS

DE (MOD)

HS

PDCLK (CK)

t8 t9

t7

t6

t12 t13

1 2PDT[15:0]
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9  A.C.
9.5.4  4

9-19: 4

HS

PDCLK (CK)

VS

HS

DE (MOD)

DE (MOD)

PDT[7:4]

PDT6
PDT5

PDT4

PDT7

VDP

LINE1 LINE2 LINE3 LINE4 LINE239 LINE240 LINE1 LINE2

1-2 1-6 1-318

1-3 1-7 1-319

1-4 1-8 1-320

1-1 1-5 1-317

VNDP

HDP HNDP

- 2HS
- 320x240
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9  A.C.
9-20: 4

1. Ts = 

9-20: 4

Min
t1 VS HS HPS + HSW. Ts (Note 1)
t2 HS VS HDISP + HNDP - t1 Ts
t3 HS HDISP + HNDP Ts
t4 HS HSW Ts
t5 DE(MOD) HS HPS Ts
t6 PDCLK(CK) HS HPS - 16 Ts
t7 PDCLK(CK) HS HPS + HSW - 16 Ts
t8 HS PDCLK(CK) HNDP + 20 - HPS - HSW Ts
t9 PDCLK(CK) 4 Ts

t10 PDCLK(CK) 2 Ts
t11 PDCLK(CK) 2 Ts
t12 PDT[7:4] PDCLK(CK) 2 Ts
t13  PDCLK(CK) PDT[7:4] 2 Ts
t14 HS PDCLK(CK) HNDP + 18 - HPS - HSW Ts

VS

HS

DE (MOD)

HS

PDCLK (CK)

PDT[7:4]

t12 t13

t14 t10t11

t5

t1 t2

t3t4

t8 t9

1 2

t7

t6
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9  A.C.
9.5.5  8

9-21: 8

HS

PDCLK (CK)

VS

HS

DE (MOD)

DE (MOD)

PDT[7:0]

PDT6

PDT5
PDT4

PDT7

PDT2

PDT1
PDT0

PDT3

HNDP

VDP

LINE1 LINE2 LINE3 LINE4 LINE479 LINE480 LINE1 LINE2

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

- 2HS
- 640x480
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9  A.C.
9-22: 8

1. Ts = 

9-21: 8

Min
t1 VS HS HPS + HSW. Ts (Note 1)
t2 HS VS HDISP + HNDP - t1 Ts
t3 HS HDISP + HNDP Ts
t4 HS HSW Ts
t5 DE(MOD) HS HPS Ts
t6 PDCLK(CK) HS HPS - 14 Ts
t7 PDCLK(CK) HS HPS + HSW - 14 Ts
t8 HS PDCLK(CK) HNDP + 22 - HPS - HSW Ts
t9 PDCLK(CK) 8 Ts

t10 PDCLK(CK) 4 Ts
t11 PDCLK(CK) 4 Ts
t12 PDT[7:0] PDCLK(CK) 4 Ts
t13  PDCLK(CK) PDT[7:0] 4 Ts
t14 HS PDCLK(CK) HNDP + 18 - HPS - HSW Ts

t12 t13

VS

HS

DE (MOD)

HS

PDCLK (CK)

PDT[7:0]

t5

t1 t2

t3t4

t14
t8 t9

t10t11

1 2

t7

t6
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9  A.C.
9.5.6  TFT

TFT

9-23: TFT

V
D

IS
P

HDISP

HPS

DE HDISP

VSW

HSW

HNDP

VPS

V
D

IS
P

V
N

D
P

HT

D
ET
E

9

T
E

10

V
S

HS
...

...
...

...
...

...
...

...
...
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9  A.C.
1. TS =  

2. (HPS + HSW) <= HNDP 
3. HNDP > 0 
4. VNDP > 0 
5. (VPS + VSW) <= VNDP 
6. VDISP + VNDP < 1024 
7. VDISP + VPS < 1024 
8. TFT  HDISP 8 8  

 

9. REG[22h] bits 6-5 = 01b 
10. REG[22h] bits 6-5 = 10b

9-22: TFT

HDISP8 (REG[24h] bits 6-0) x 8

Ts
HNDP3 REG[26h] bits 6-0

HPS2 HS REG[2Eh] bits 6-0

HSW2 HS REG[2Ch] bits 6-0

VDISP6,7 REG[28h] bits 9-0

Lines 
(HT)

VNDP4,6 REG[2Ah] bits 7-0

VPS5,7 VS REG[32h] bits 7-0

VSW5 VS REG[30h] bits 5-0
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9  A.C.
9.5.7  TFT 16/18/24

9-24: TFT 16/18/24

1. Ts = 
2. PCLK (REG[20h] 5)=0

9-23: TFT 16/18/24

Min

t1 VS HS HPS Ts (Note 1)

t2 HDISP + HNDP Ts

t3 HS HPW Ts

t4 HS DE HNDP - HPS Ts

t5 HDISP Ts

t6 DE HS HPS Ts

t7 HS PCLK (Note 2) 0.5 Ts
t8 DE PCLK (Note 2) 0.5 Ts
t9 PCLK 1 Ts

t10 PCLK 0.5 Ts
t11 PCLK 0.5 Ts
t12 PCLK DE (Note 2) 0.5 Ts
t13 Data PCLK (Note 2) 0.5 Ts
t14 PCLK Data (Note 2) 0.5 Ts

VS

HS

DE

PDT[23:0]

t1

PCLK

HS

t2

t3

t4 t5 t6

1 2 Last

t7

t8
t9

t10 t11 t12

t13 t14
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9  A.C.
9-25: TFT 16/18/24

9-24: TFT 16/18/24

Min Typ

t1 — VDISP + VNDP Line

t2 VS — VSW Line

t3 — VNDP - VPS Line

t4 — VDISP Line

t5 VPS VNDP Line

VS

DE

PDT[23:0]

t1

HS

t2

t3 t4

Line1 InvalidInvalid Last

t5
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10  
10   

10.1  
608XXh ( :REG[00h]

60800h )  

60XXXh ( :LUT[000h] 60000h
)

Note
1. 8  

60XXXh 60XXXh+1  

2. (  

)  

3 REG[20h] ~ REG[32h] (REG[04h] bits 1-0 = xxb)  

/ VS  

(REG[04h] bits 1-0 = 1xb NMM  

4. PSM0 LUT1/2

10-1: S1D13781

  

REG[00h] Revision Code Register  57 REG[02h] Product Code Register  57

REG[04h] Power Save Configuration Register  57 REG[06h] Software Reset Register  58

REG[10h] PLL Setting Register 0  59 REG[12h] PLL Setting Register 1  60

REG[14h] PLL Setting Register 2  61 REG[16h] Internal Clock Configuration Register  62

REG[18h] Reserved  62 REG[1Ah] Reserved  62

REG[1Ch] Reserved  63

REG[20h] Panel Setting Miscellaneous Register  64 REG[22h] Display Settings Register  65

REG[24h] Horizontal Display Width Register (HDISP)  67 REG[26h] Horizontal Non-Display Period Register (HNDP)  68

REG[28h] Vertical Display Height Register (VDISP)  68 REG[2Ah] Vertical Non-Display Period Register (VNDP)  68

REG[2Ch] HS Pulse Width Register (HSW)  69 REG[2Eh] HS Pulse Start Position Register (HPS)  69

REG[30h] VS Pulse Width Register (VSW)  70 REG[32h] VS Pulse Start Position Register (VPS)  70

REG[34h] TE Line Count Register  71  

REG[40h] Main Layer Setting Register  72 REG[42h] Main Layer Start Address Register 0  73

REG[44h] Main Layer Start Address Register 1  73 REG[46h] Main Layer Width Register  73

REG[48h] Main Layer Height Register  74 REG[50h] PIP Layer Setting Register  74

REG[52h] PIP Layer Start Address Register 0  75 REG[54h] PIP Layer Start Address Register 1  75

REG[56h] PIP Layer Width Register  77 REG[58h] PIP Layer Height Register  77

REG[5Ah] PIP Layer X Start Position Register  77 REG[5Ch] PIP Layer Y Start Position Register  78

REG[60h] PIP Enable Register  78 REG[62h] Alpha Blending Register  81

REG[64h] Transparency Register  82 REG[66h] Transparency Key Color Register 0  83
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10  
REG[68h] Transparency Key Color Register 1  83

2D BitBLT
REG[80h] BitBLT Control Register 0  84 REG[82h] BitBLT Control Register 1  84

REG[84h] BitBLT Status Register  85 REG[86h] BitBLT Command Register  85

REG[88h] BitBLT Source Start Address Register 0  86 REG[8Ah] BitBLT Source Start Address Register 1  86

REG[8Ch] BitBLT Destination Start Address Register 0  86 REG[8Eh] BitBLT Destination Start Address Register 1  86

REG[90h] BitBLT Rectangle Offset Register  86 REG[92h] BitBLT Width Register  87

REG[94h] BitBLT Height Register  87 REG[96h] BitBLT Background Color Register 0  87

REG[98h] BitBLT Background Color Register 1  87 REG[9Ah] BitBLT Foreground Color Register 0  88

REG[9Ch] BitBLT Foreground Color Register 1  88

GPIO
REG[D0h] GPIO Configuration Register  89 REG[D2h] GPIO Status and Control Register  89

REG[D4h] GPIO Pull-Down Control Register  89

LUT[000h] Look-Up Table 1 Address 00h Register 0  91 LUT[002h] Look-Up Table 1 Address 00h Register 1  91

LUT[004h] Look-Up Table 1 Address 01h Register 0  91 LUT[006h] Look-Up Table 1 Address 01h Register 1  91

•
•
•

LUT[3F8h] Look-Up Table 1 Address FEh Register 0  92 LUT[3FAh] Look-Up Table 1 Address FEh Register 1  92

LUT[3FCh] Look-Up Table 1 Address FFh Register 0  92 LUT[3FEh] Look-Up Table 1 Address FFh Register 1  92

LUT[400h] Look-Up Table 2 Address 00h Register 0  93 LUT[402h] Look-Up Table 2 Address 00h Register 1  93

LUT[404h] Look-Up Table 2 Address 01h Register 0  93 LUT[406h] Look-Up Table 2 Address 01h Register 1  93

•
•
•

LUT[7F8h] Look-Up Table 2 Address FEh Register 0  94 LUT[7FAh] Look-Up Table 2 Address FEh Register 1  94

LUT[7FCh] Look-Up Table 2 Address FFh Register 0  94 LUT[7FEh] Look-Up Table 2 Address FFh Register 1  94

PSM0 (PSM0  PSM1 NMM )

PSM1 NMM /

/

10-1: S1D13781
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10  
10.2  

bits 15-8 [7:0]( ) 

bits 15-0 [15:0]( ) 
S1D13781

0050h

bits 1-0 [1:0] 
S1D13781

S1D13781
/ REG[22h] Display 

Settings Register 0

REG[00h] Revision Code Register
Address 60800h Default = 0000h Read Only

7-0

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0

REG[02h] Product Code Register
Address 60802h Default = 0050h Read Only

15-8

15 14 13 12 11 10 9 8

7-0

7 6 5 4 3 2 1 0

REG[04h] Power Save Configuration Register
Address 60804h Default = 0000h Read/Write

n/a

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

7 6 5 4 3 2 1 0

10-2: 

REG[04h] bits 1-0

00b PSM0
• /
• / (MCLK )
• (PCLK )

01b PSM1
• /

• / (MCLK )
• (PCLK )

1xb NMM
• /
• / (MCLK )

• (PCLK )
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10  
Note
PSM0 LUT1/2

bit 8 ( ) 
0  

1

REG[06h] Software Reset Register
Address 60806h Default = 0000h Write Only

n/a
 (WO)

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0
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10  
10.3  

Note
0(PSM0 REG[04h] 

Power Save Configuration Register 1-0=00b) 

bit 15 PLL ( ) 
PLL  

0 PLL
LUT  

1 PLL

bit 1 PLL  

0(PLL ) (REG[04h] Power Save 
Configuration Register 1-0) PLL (REG[10h] PLL Setting 
Register 0 0=1b) PLL (2.5ms

REG[10h] PLL Setting Register 0 15=1b)
 

1(CLKI )

bit 0 PLL  

0 PLL  

1 PLL

Note
S1D13781 MCLK PLL

(CLKI) CLKI PLL
(REG[10h] PLL Setting Register 0 0=0b)

PLL (REG[10h] PLL Setting Register 0 15)
Low(0) CLKI PLL

REG[10h] PLL Setting Register 0
Address 60810h Default = 0000h Read/Write

PLL (RO) n/a

15 14 13 12 11 10 9 8

n/a PLL PLL

7 6 5 4 3 2 1 0
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10  
Note
0(PSM0 REG[04h] 

Power Save Configuration Register 1-0=00b) PLL
(REG[10h] PLL Setting Register 0 0=0b)

bits 13-10 N [3:0] 
0000b

bits 9-0 M [9:0] 
CLKI PLL

PLL (PFDCLK) 1~2MHz
7.2  PLL  (18 )

 

 

PFDCLK =CLKI ÷ (M +1) 
=CLKI ÷ MM

REG[12h] PLL Setting Register 1
Address 60812h Default = 0000h Read/Write

n/a N 3-0 M 9-8

15 14 13 12 11 10 9 8

M 7-0

7 6 5 4 3 2 1 0

10-3: PLL M

REG[12h] 9-0 M

000h( ) 1:1

001h 2:1

002h 3:1

003h 4:1

• • • • • •

020h 33:1

021h~13Fh
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10  
Note
0(PSM0 REG[04h] 

Power Save Configuration Register 1-0=00b) PLL
(REG[10h] PLL Setting Register 0 0=0b)

bits 9-0 L [9:0] 
010h ~ 041h

PLL (POCLK)
7.2  PLL  (18 )  

 

POCLK =(L +1) × (N +1) × PFDCLK 
=LL × NN(=1) × CLKI ÷ MM 
=LL × CLKI ÷ MM

CLKI 1MHz POCLK 42MHz
PFDCLK 1~2MHz

MM(REG[12h] PLL Setting Register 1 9-0) 000h
POCLK=42MHz PFDCLK=1MHz LL 

(REG[14h] PLL Setting Register 2 9-0) 29h

REG[14h] PLL Setting Register 2
Address 60814h Default = 0029h Read/Write

n/a L 9-8

15 14 13 12 11 10 9 8

L 7-0

7 6 5 4 3 2 1 0

10-4: PLL L

REG[14h] bits 9-0 L

000h~00Fh

010h 17:1

011h 18:1

012h 19:1

• • • • • •

029h( ) 42:1

• • • • • •

041h 66:1

042h~13Fh
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10  
Note
0(PSM0 REG[04h] 

Power Save Configuration Register 1-0=00b) 

bits 3-0 PCLK [3:0] 
(MCLK) (PCLK)

bits 15-0  

0408h( )

bits 15-0  

0400h( )

REG[16h] Internal Clock Configuration Register
Address 60816h Default = 0005h Read/Write

n/a

15 14 13 12 11 10 9 8
n/a PCLK 3-0

7 6 5 4 3 2 1 0

10-5: PCLK

REG[16h] 3-0 MCLK PCLK

0000b 1:1

0001b 2:1

0010b 3:1

0011b 4:1

•
•
•

1110b 15:1

1111b 16:1

REG[18h] Reserved
Address 60818h Default = 0408h Read/Write

15-8

15 14 13 12 11 10 9 8
7-0

15 14 13 12 11 10 9 8

REG[1Ah] Reserved
Address 6081Ah Default = 0400h Read/Write

15-8

15 14 13 12 11 10 9 8

7-0

15 14 13 12 11 10 9 8
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10  
bits 15-0  

1000h( )

REG[1Ch] Reserved
Address 6081Ch Default = 1000h Read/Write

15-8

15 14 13 12 11 10 9 8
7-0

15 14 13 12 11 10 9 8
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10  
10.4  

Note
0 1(PSM0

PSM1 REG[04h] Power Save Configuration Register 1-0=00b
01b) 

bits 13-8 MOD [5:0] 
LCD     

0 MOD (DE) VS 0
n HS n

bits 7-6 DE [1:0] 
TFT     

DE

bit 5 PCLK  

0 LCD  

1 LCD

Note

bit 3 /

LCD  

0 LCD  

1 LCD  

10-7: (65 )

bits 2-1 [1:0] 
LCD 10-7: 

(65 )

REG[20h] Panel Setting Miscellaneous Register
Address 60820h Default = 0000h Read/Write

n/a MOD 5-0

15 14 13 12 11 10 9 8

DE 1-0 PCLK n/a / 1-0

7 6 5 4 3 2 1 0

10-6: DE

REG[20h] bits 7-6 DE

00b

01b

10b

11b
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10  
bit 0  

LCD STN TFT  

0 STN  

1 TFT

.

Note
VS

bit 8 TE  

TE AB0( DB8
) TE
REG[22h] 7

4.4   (13 )
 

0 TE  

1 TE

bit 7 TE ( ) 
TE (REG[22h] 6-5)

TE  

TE (REG[22h] 8)
 

0  

1

10-7: 

/  
REG[20h] 3

   
REG[20h] 2-1 REG[20h] 0

1b 01b 0b 8 ( 2)

1b 10b 0b 16

0b 00b 0b 4

0b 01b 0b 8

1b 01b 1b TFT16

1b 10b 1b TFT18

1b 11b 1b TFT24

All other values

REG[22h] Display Settings Register
Address 60822h Default = 0000h Read/Write

n/a TE

15 14 13 12 11 10 9 8

TE
(RO) TE 1-0 SW

7 6 5 4 3 2 1 0
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10  
Note
REG[22h] 6-5=10b( )  

- REG[34h]=0 TE High 
- REF[34h] > (VDISP+VNDP-1) TE Low

bit 6-5 TE [1:0] 
TE TE TE

(REG[22h] 7 )
AB0 DB8 TE TE

4.4   (13 )

bit 4  

0 LCD  

1 LCD
LCD ( 10-7: (65 ) ) 0

1 
PDT[23:0]

bit 3  

LCD     

0( LCD ) 64K
(218) 64  

1( LCD ) 4096 
(212) 16  

bit 2  

0  

1

bit 1  

0  

1

Note

10-8: TE

REG[22h] 6-5 TE

00b : TE L  

01b VNDP: TE (VNDP) High(1) (VDISP)
Low(0)  

10b

: TE (REG[34h]
9-0) High(1) Low(0)

0 VDISP+VNDP-1
0  

11b BitBLT : TE 2D BitBLT High(1)
2D BitBLT Low(0)
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10  
bit 0  

/  

0 ( ) PDT[23:0] HS VS  DE PCLK
H L ( )

 

1
NMM(PCLK )

 

0

 

0
PSM1 1

PSM1 (PCLK
) ( PCLK )

bits 6-0 [6:0] 
LCD (HDISP) 8

REG[24h] 6-0 = ( ) ÷ 8

10-9: 

REG[22h] 4 REG[22h] 2
REG[22h] 1 REG[22h] 0

PDT[23:0]
HS, VS, DE, PCLK

0b xb
0b 1b

1b 1b

1b

0b
0b 1b 0

1b 1b 1

1b
0b 1b 1

1b 1b 0

xb xb
0b 0b 0 0

1b 0b 1 1

REG[24h] Horizontal Display Width Register (HDISP)
Address 60824h Default = 0000h Read/Write

n/a

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  
Note
STN  HDISP 32 (bits 6-0 = 04h) 

16  

TFT  HDISP 8 (bits 6-0 = 01h)
8

bits 6-0 [6:0] 
LCD (HNDP) 1

REG[26h] 6-0 = ( )

Note
3 (REG[26h] Horizontal Non-Dis-

play Period Register (HNDP) 6-0 = 03h) 
HS  + HS   HNDP

bits 9-0  [9:0] 
LCD  (VDISP)

REG[28h] 9-0 = ( )

Note
1.  = 1  

2.  

VDISP + VNDP < 1024 
VDISP + VPS < 1024

REG[26h] Horizontal Non-Display Period Register (HN DP)
Address 60826h Default = 0003h Read/Write

n/a

15 14 13 12 11 10 9 8
n/a Horizontal Non-Display Period bits 6-0

7 6 5 4 3 2 1 0

REG[28h] Vertical Display Height Register (VDISP)
Address 60828h Default = 0001h Read/Write

n/a  9-8

15 14 13 12 11 10 9 8

 7-0

7 6 5 4 3 2 1 0

REG[2Ah] Vertical Non-Display Period Register (VNDP )
Address 6082Ah Default = 0002h Read/Write

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  
bits 7-0 [7:0] 
LCD  (VNDP)

REG[2Ah] 7-0 = ( )

Note
1.  = 2  

2.  

VDISP + VNDP < 1024

bit 7 HS  

 

0  

1

Note
1 ( )

bits 6-0 HS [6:0] 
(HSW) 1

HS
1

REG[2Ch] 6-0 = HS ( )

 

STN : HS -18 PCLKs+HS  HNDP 
TFT : HS +HS  HNDP

bits 6-0 HS [6:0] 
(HPS)

1

REG[2Eh] 6-0 = HS ( )

REG[2Ch] HS Pulse Width Register (HSW)
Address 6082Ch Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

HS HS  6-0

7 6 5 4 3 2 1 0

REG[2Eh] HS Pulse Start Position Register (HPS)
Address 6082Eh Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

n/a HS  6-0

7 6 5 4 3 2 1 0
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10  
 

STN : HS -18 PCLKs+HS  HNDP 
TFT : HS +HS  HNDP

bit 7 VS  

 

0  

幅

Note
1 ( )

bits 5-0 VS [5:0] 
(VSW) 1  

VS

REG[30h]  5-0 = VS ( )

Note
 01h

bits 7-0 VS [7:0] 
(VPS)

1

TFT : REG[32h] 7-0 = VS ( ) 
STN : (REG[32h] 7-0 ) + 1 = VS ( )

Note
1. 00h  

2.  

VDISP + VPS < 1024

REG[30h] VS Pulse Width Register (VSW)
Address 60830h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

VS n/a VS  5-0

7 6 5 4 3 2 1 0

REG[32h] VS Pulse Start Position Register (VPS)
Address 60832h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

VS 7-0

7 6 5 4 3 2 1 0
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10  
bits 9-0 TE [9:0] 
TE (REG[22h] 6-5 = 10b)

0 (VDISP+VNDP-1)

REG[34h] TE Line Count Register
Address 60834h Default = 0000h Read/Write

n/a TE 9-8

15 14 13 12 11 10 9 8

TE 7-0

7 6 5 4 3 2 1 0
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10  
10.5  

Note
VS

bit 8  

0

 

1
0

• [18:0] (REG[42h]~REG[44h])

• PIP [18:0] (REG[52h]~REG[54h])

• PIP [9:0] (REG[56h]~[REG[67h])

• PIP [9:0] (REG[58h]~REG[59h])

• PIP X[9:0] (REG[5Ah]~REG[5Bh])

• PIP Y[9:0] (REG[5Ch]~REG[5Dh]

bits 4-3 [1:0] 
( )

REG[40h] Main Layer Setting Register
Address 60840h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

n/a 1-0 2-0

7 6 5 4 3 2 1 0

10-10: 

REG[40h] bits 4-3

00b 0° ( )

01b 90°

10b 180°

11b 270°
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10  
bits 2-0 [2:0] 
 

 (REG[20h] 3=0b)  010b (
8bpp) 110b (8bpp+LUT1)

Note
VS

REG[44h] bits 2-0
REG[42h] bits 15-0 [18:0] 

RAM 32
[1:0] 00b

10-11: 

REG[40h] bits 2-0

000b RGB8:8:8 ( )

001b RGB5:6:5

010b 8bpp

011b

100b 24bpp+LUT1

101b 16bpp+LUT1

110b 8bpp+LUT1

111b

REG[42h] Main Layer Start Address Register 0
Address 60842h Default = 0000h Read/Write

 15-8

15 14 13 12 11 10 9 8

 7-0

7 6 5 4 3 2 1 0

REG[44h] Main Layer Start Address Register 1
Address 60844h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

n/a  18-16

7 6 5 4 3 2 1 0

REG[46h] Main Layer Width Register
Address 60846h Default = 0000h Read Only

n/a 9-8

15 14 13 12 11 10 9 8
7-0

7 6 5 4 3 2 1 0
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10  
bits 9-0  [9:0] ( ) 
1

0° 180° (REG[40h] 4-3 = 00b 10b)
 REG[24h] Horizontal Display Width Register (HDISP)

90° 270° (REG[40h] 4-3 = 01b 
11b)  REG[28h] Vertical Display Height Register 

(VDISP) 

Note
REG[24h] REG[28h] 

2

bits 9-0  [9:0] ( ) 
1  

 0° 180° (REG[40h] 4-3 = 00b 10b)
 REG[28h] Vertical Display Height Register (VDISP)

 90° 270° (REG[40h] 4-3 = 01b 
11b)  REG[28h] Vertical Display Height 

Register (VDISP)

Note
REG[24h] REG[28h] 

2

Note
VS

bits 4-3 PIP [1:0] 
PIP

REG[48h] Main Layer Height Register
Address 60848h Default = 0001h Read Only

n/a 9-8

15 14 13 12 11 10 9 8

7-0

7 6 5 4 3 2 1 0

REG[50h] PIP Layer Setting Register
Address 60850h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8
n/a PIP 1-0 PIP 2-0

7 6 5 4 3 2 1 0
74 Seiko Epson Corporation  S1D13781  (Rev. 1.6)



10  
bits 2-0 PIP Layer Color Depth bits [2:0] 
PIP  

 (REG[20h] 3=0b)  010b ( 8bpp) 
110b (8bpp+LUT2)

 

Note
VS

REG[54h] bits 2-0

10-12: PIP

REG[50h] 4-3 PIP

00b 0° ( )

01b 90°

10b 180°

11b 270°

10-13: PIP

REG[50h] bits 2-0 PIP Layer Color Depth

000b RGB8:8:8 ( )

001b RGB5:6:5

010b 8bpp

011b

100b 24bpp+LUT1

101b 16bpp+LUT1

110b 8bpp+LUT1

111b

REG[52h] PIP Layer Start Address Register 0
Address 60852h Default = 0000h Read/Write

PIP 15-8

15 14 13 12 11 10 9 8

PIP 7-0

7 6 5 4 3 2 1 0

REG[54h] PIP Layer Start Address Register 1
Address 60854h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8
n/a PIP 18-16

7 6 5 4 3 2 1 0
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10  
REG[52h] bits 15-0 PIP [18:0] 
RAM PIP 32

PIP [1:0] 00b
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10  
Note
VS

bits 9-0 PIP [9:0] 
PIP 1 PIP

REG[56h]PIP 9-0 
=PIP ( )

Note
VS

bits 9-0 PIP [9:0] 
PIP 1 PIP

REG[58h]PIP 9-0 
=PIP ( )

Note
VS

REG[56h] PIP Layer Width Register
Address 60856h Default = 0000h Read/Write

n/a PIP 9-8

15 14 13 12 11 10 9 8

PIP 7-0

7 6 5 4 3 2 1 0

REG[58h] PIP Layer Height Register
Address 60858h Default = 0000h Read/Write

n/a PIP 9-8

15 14 13 12 11 10 9 8

PIP 7-0

7 6 5 4 3 2 1 0

REG[5Ah] PIP Layer X Start Position Register
Address 6085Ah Default = 0000h Read/Write

n/a PIP X 9-8

15 14 13 12 11 10 9 8

PIP X 7-0

7 6 5 4 3 2 1 0
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10  
bits 9-0 PIP X [9:0] 
PIP X

PIP 15.5.1
  (132 )

Note
VS

bits 9-0 PIP Y [9:0] 
PIP Y

15.5.1   (132 )

Note
VS

bits 15-9 / [6:0] 
 PIP /

 

REG[60h] 15-9= / -1( ) 
 

PIP 1 2
 

PIP /

REG[5Ch] PIP Layer Y Start Position Register
Address 6085Ch Default = 0000h Read/Write

n/a PIP Y 9-8

15 14 13 12 11 10 9 8

PIP Y 7-0

7 6 5 4 3 2 1 0

REG[60h] PIP Enable Register
Address 60860h Default = 0000h Read/Write

/ 6-0 n/a

15 14 13 12 11 10 9 8

n/a
/

(RO)
/ 2-0

7 6 5 4 3 2 1 0
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10  
bit 3 /  ( ) 
 0b PIP
  

 0b PIP
 

 

PIP 1
2 /

bits 2-0 PIP [2:0] 
PIP 15.4  

PIP  (127 )

    

 PIP ( )

    

 PIP ( )  
(REG[62h] 6-0) 

PIP

1 
PIP  ( )

 = 0000000b ( ) -
REG[60h] PIP Enable Register 15-9 /

1
1  PIP

2 
PIP PIP 

- REG[60h] PIP Enable Register 15-9 /
2

2  
PIP

10-14: PIP

REG[60h] 2-0 PIP

000b

001b

010b  1

011b  2

100b

101b

110b /  

111b
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10  
    

PIP  PIP
 (0000000b)

REG[60h] PIP Enable Register
15-9 /

REG[62h] Alpha Blending Register 9-8

 PIP 

 PIP 

    

PIP  PIP
 (0000000b)

REG[60h] PIP Enable Register
15-9 /

REG[62h] Alpha Blending Register 9-8

 PIP 
 PIP 

/     

PIP
/ PIP

/ PIP
PIP

/ PIP
REG[60h] PIP Enable Register 15-

9 /
REG[62h] Alpha Blending Register 9-8

REG[62h] Alpha Blending Register 6-0
/

/
PIP
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10  
Note
VS

bits 9-8 [1:0] 
PIP

Note
“ PIP”(REG[62h] 6-0= 40h)

bits 6-0 [6:0] 

0000000b  PIP 
15.3   (126

)

REG[62h] Alpha Blending Register
Address 60862h Default = 0040h Read/Write

n/a
1-0

15 14 13 12 11 10 9 8

n/a 6-0

7 6 5 4 3 2 1 0

10-15:  

 REG[62h] 9-8

00b 1

01b 2

10b 4

11b 8

10-16: 

REG[62h] 6-0 :PIP

0000000b 64:0(PIP )

0000001b 63:1

0000010b 62:2

... ...

0111101b 3:61

0111110b 2:62

0111111b 1:63

1000000b 0:64( PIP)

1000001b ~ 1111111b Reserved
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10  
Note
 (REG[64h] bit 0 = 1b)  

(REG[66h]~REG[68h] )

Note
VS

bit 0  

/
15.2  

 (125 )  

0b  

1b

REG[64h] Transparency Register
Address 60864h Default = 0000h Read/Write

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  

R

R

.

24b

16b

8b

8b
Note
VS

REG[66h] bits 15-8 [7:0]
REG[66h] bits 7-0 [7:0]
REG[68h] bits 7-0  [7:0] 

(REG[64h] Transparency Register
0=1b) PIP

PIP (REG[60h] )
(REG[62h] )  

15.2   (125 )

REG[66h] Transparency Key Color Register 0
Address 60866h Default = 0000h Read/Write

7-0

15 14 13 12 11 10 9 8
7-0

7 6 5 4 3 2 1 0

REG[68h] Transparency Key Color Register 1
Address 60868h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8
7-0

7 6 5 4 3 2 1 0

10-17: 

/

(REG[20] 3)

PIP 
(REG[50h] 2-0)

GB8:8:8 1b 000b
REG[68h] 

7-0
REG[66h] 

15-8
REG[66h] 

7-0
—

GB5:6:5 1b 001b
REG[68h] 

7-3
REG[66h] 

15-10
REG[66h] 

7-3
—

8bpp
0b 010b — —

REG[66h] 
7-0

8

pp+LUT2 1b 100b

REG[68h] 
7-0 

REG[66h] 
15-8

REG[66h] 
7-0

LUT
LUT

pp+LUT2 1b 101b

pp+LUT2 1b 110b

pp+LUT2
0b 110b — —

REG[66h] 
7-0

LUT
8
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10  
10.6  2D BitBLT
BitBLT  

• ( / )

•

•

(00000h~5FFFFh)

bit 7 BitBLT  ( ) 
0b  

1b BLT

bit 0 BitBLT  ( ) 
小b  

1b BLT

Note
BitBLT (REG[80] 7=1b) BitBLT (REG[80]
0=1b)  BitBLT

bits 3-2 [1:0] 

REG[80h] BitBLT Control Register 0
Address 60880h Default = 0000h Write Only

n/a

15 14 13 12 11 10 9 8
BitBLT

(WO) n/a BitBLT
(WO)

7 6 5 4 3 2 1 0

REG[82h] BitBLT Control Register 1 
Address 60882h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

n/a  1-0

7 6 5 4 3 2 1 0

10-18: 

00b 8bpp

01b 16bpp

10b 24bpp

11b
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10  
bit 1  

0b BitBLT
BitBLT (REG[90h])

 

1  BitBLT 

bit 0  

0b BitBLT
BitBLT (REG[90h])

 

1  BitBLT 

bit 0 BitBLT ( ) 
BitBLT BitBLT

(REG[80h] 0) 1 2MCLK
 

0b BitBLT  

1b BitBLT

bits 2-0 BitBLT [2:0] 
BitBLT

REG[84h] BitBLT Status Register 
Address 60884h Default = 0000h Read Only

n/a

15 14 13 12 11 10 9 8

n/a BitBLT
(RO)

7 6 5 4 3 2 1 0

REG[86h] BitBLT Command Register 
Address 60886h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

n/a BitBLT 2-0

7 6 5 4 3 2 1 0

10-19: BitBLT

BitBLT

000b

001b

010b

100b
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10  
REG[8Ah] bits 2-0
REG[88h] bits 15-0 BitBLT [18:0] 

BitBLT

REG[8Eh] bits 2-0
REG[8Ch] bits 15-0 BitBLT [18:0] 

BitBLT

Note

REG[88h] BitBLT Source Start Address Register 0
Address 60888h Default = 0000h Read/Write

BitBLT 15-8

15 14 13 12 11 10 9 8

BitBLT  7-0

7 6 5 4 3 2 1 0

REG[8Ah] BitBLT Source Start Address Register 1
Address 6088Ah Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8
n/a BitBLT 18-16

7 6 5 4 3 2 1 0

REG[8Ch] BitBLT Destination Start Address Register 0
Address 6088Ch Default = 0000h Read/Write

BitBLT  15-8

15 14 13 12 11 10 9 8

BitBLT  7-0

7 6 5 4 3 2 1 0

REG[8Eh] BitBLT Destination Start Address Register 1
Address 6088Eh Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

n/a BitBLT 18-16

7 6 5 4 3 2 1 0

REG[90h] BitBLT Rectangle Offset Register 
Address 60890h Default = 0000h Read/Write

n/a BitBLT 9-8

15 14 13 12 11 10 9 8

BitBLT 7-0

7 6 5 4 3 2 1 0
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10  
bits 9-0 BitBLT [9:0] 
BitBLT

(REG[82h] 1 0=1b)

bits 9-0 BitBLT [9:0] 
BitBLT 1

bits 9-0 BitBLT [9:0] 
BitBLT 1

REG[96h] bits 15-0
REG[98h] bits 7-0 BitBLT [23:0] 

REG[92h] BitBLT Width Register 
Address 60892h Default = 0000h Read/Write

n/a BitBLT 9-8

15 14 13 12 11 10 9 8

BitBLT 7-0

7 6 5 4 3 2 1 0

REG[94h] BitBLT Height Register 
Address 60894h Default = 0000h Read/Write

n/a BitBLT 9-8

15 14 13 12 11 10 9 8

BitBLT 7-0

7 6 5 4 3 2 1 0

REG[96h] BitBLT Background Color Register 0
Address 60896h Default = 0000h Read/Write

15-8

15 14 13 12 11 10 9 8

7-0

7 6 5 4 3 2 1 0

REG[98h] BitBLT Background Color Register 1
Address 60898h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

23-16

7 6 5 4 3 2 1 0
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10  
REG[9Ah] bits 15-0
REG[9Ch] bits 7-0 BitBLT [23:0] 

10-20: BitBLT

(REG[82h] bits 3-2)

BitBLT

24 bpp 10b
REG[98h] 

bits 7-0
REG[96h] 
bits 15-8

REG[96h] 
bits 7-0

16 bpp 01b
REG[96h] 
bits 15-11

REG[96h] 
bits 10-5

REG[96h] 
bits 4-0

8 bpp 00b — —
REG[96h] 
bits 7-0

REG[9Ah] BitBLT Foreground Color Register 0
Address 6089Ah Default = 0000h Read/Write

15-8

15 14 13 12 11 10 9 8

7-0

7 6 5 4 3 2 1 0

REG[9Ch] BitBLT Foreground Color Register 1
Address 6089Ch Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

23-16

7 6 5 4 3 2 1 0

10-21: BitBLT

(REG[82h] bits 3-2)

BitBLT

24 bpp 10b
REG[9Ch] 

bits 7-0
REG[9Ah] 
bits 15-8

REG[9Ah] 
bits 7-0

16 bpp 01b
REG[9Ah] 
bits 15-11

REG[9Ah] 
bits 10-5

REG[9Ah] 
bits 4-0

8 bpp 00b — —
REG[9Ah] 

bits 7-0
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10  
10.7  GPIO
GPIO[3:0] GPIO  

GPIO[15:4] REG[20h] Panel Setting Miscellaneous Register 3-0
GPIO 4.5   (14 )

bits 15-0 GPIO[15:0]  

GPIO /  

 0b ( ) GPIO  

1b GPIO

bits 15-0 GPIO[15:0]  

GPIOx 1b  GPIOx 
HIGH 0b GPIOx LOW

 

GPIOx GPIOx

Note
GPIO ( 4.5   (14

) )

REG[D0h] GPIO Configuration Register
Address 608D0h Default = 0000h Read/Write

GPIO15 GPIO14 GPIO13 GPIO12 GPIO11 GPIO10 GPIO9 GPIO8

15 14 13 12 11 10 9 8

GPIO7 GPIO6 GPIO5 GPIO4 GPIO3 GPIO2 GPIO1 GPIO0

7 6 5 4 3 2 1 0

REG[D2h] GPIO Status and Control Register 
Address 608D2h Default = 0000h Read/Write

GPIO15 GPIO14 GPIO13 GPIO12 GPIO11 GPIO10 GPIO9 GPIO8

15 14 13 12 11 10 9 8
GPIO7 GPIO6 GPIO5 GPIO4 GPIO3 GPIO2 GPIO1 GPIO0

7 6 5 4 3 2 1 0

REG[D4h] GPIO Pull-Down Control Register 
Address 608D4h Default = 0000h Read/Write

GPIO15 GPIO14 GPIO13 GPIO12 GPIO11 GPIO10 GPIO9 GPIO8

15 14 13 12 11 10 9 8
GPIO7 GPIO6 GPIO5 GPIO4 GPIO3 GPIO2 GPIO1 GPIO0

7 6 5 4 3 2 1 0
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10  
bits 15-0 GPIO[15:0]  

 GPIO 
 

 0b GPIO 
 

1b GPIO 
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10  
10.8  
(REG[20h] Panel Setting Miscellaneous Register 3=0b) LUT

Note
PSM0 LUT1 LUT2

LUT1: LUT[000h] ~ LUT[3FEh]
 

LUT[000h] 15-8LUT1 00h [7:0] 
1 00h

LUT[000h] 7-0 LUT1 00h [7:0] 
1 00h

LUT[002h] 7-0 LUT1 00h [7:0] 
1 00h

 

LUT[004h] 15-8LUT1 01h [7:0] 
1 01h

LUT[004h] 7-0 LUT1 01h [7:0] 
1 01h

LUT[000h] Look-Up Table 1 Address 00h Register 0
Address 60000h Default = 0000h Read/Write

LUT1 00h 7-0

15 14 13 12 11 10 9 8

LUT1 00h 7-0

7 6 5 4 3 2 1 0

LUT[002h] Look-Up Table 1 Address 00h Register 1
Address 60002h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT1 00h 7-0

7 6 5 4 3 2 1 0

LUT[004h] Look-Up Table 1 Address 01h Register 0
Address 60004h Default = 0000h Read/Write

LUT1 01h 7-0

15 14 13 12 11 10 9 8

LUT1 01h 7-0

7 6 5 4 3 2 1 0

LUT[006h] Look-Up Table 1 Address 01h Register 1
Address 60006h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT1 01h 7-0

7 6 5 4 3 2 1 0
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10  
LUT[006h] 7-0 LUT1 01h [7:0] 
1 01h

 

LUT[3F8h] 15-8LUT1 FEh  [7:0] 
1 FEh

LUT[3F8h] 7-0 LUT1 FEh [7:0] 
1 FEh

LUT[3FAh] 7-0LUT1 FEh [7:0] 
1 FEh

 

LUT[3FCh] 15-8LUT1 FFh [7:0] 
1 FFh

LUT[3FCh] 7-0LUT1 FFh [7:0] 
1 FFh

LUT[3FEh] 7-0LUT1 FFh [7:0] 
1 FFh

LUT[3F8h] Look-Up Table 1 Address FEh Register 0
Address 603F8h Default = 0000h Read/Write

LUT1 FEh 7-0

15 14 13 12 11 10 9 8
LUT1 FEh 7-0

7 6 5 4 3 2 1 0

LUT[3FAh] Look-Up Table 1 Address FEh Register 1
Address 603FAh Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT1 FEh 7-0

7 6 5 4 3 2 1 0

LUT[3FCh] Look-Up Table 1 Address FFh Register 0
Address 603FCh Default = 0000h Read/Write

LUT1 FFh 7-0

15 14 13 12 11 10 9 8

LUT1 FFh 7-0

7 6 5 4 3 2 1 0

LUT[3FEh] Look-Up Table 1 Address FFh Register 1
Address 603FEh Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT1 FFh 7-0

7 6 5 4 3 2 1 0
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10  
LUT2: LUT[400h] ~ LUT[7FEh]
 

LUT[400h] 15-8LUT2 00h [7:0] 
2 00h

LUT[400h] 7-0 LUT2 00h [7:0] 
2 00h

LUT[402h] 7-0 LUT2 00h [7:0] 
2 00h

 

LUT[404h] 15-8LUT2 01h [7:0] 
2 01h

LUT[404h] 7-0 LUT2 01h [7:0] 
2 01h

LUT[406h] 7-0 LUT2 01h [7:0] 
2 01h

LUT[400h] Look-Up Table 2 Address 00h Register 0
Address 60400h Default = 0000h Read/Write

LUT2 00h 7-0

15 14 13 12 11 10 9 8

LUT2 00h 7-0

7 6 5 4 3 2 1 0

LUT[402h] Look-Up Table 2 Address 00h Register 1
Address 60402h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT2 00h 7-0

7 6 5 4 3 2 1 0

LUT[404h] Look-Up Table 2 Address 01h Register 0
Address 60404h Default = 0000h Read/Write

LUT2 01h 7-0

15 14 13 12 11 10 9 8

LUT2 01h 7-0

7 6 5 4 3 2 1 0

LUT[406h] Look-Up Table 2 Address 01h Register 1
Address 60406h Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT2 01h 7-0

7 6 5 4 3 2 1 0
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10  
 

LUT[7F8h] 15-8LUT2 FEh [7:0] 
2 FEh

LUT[7F8h] 7-0 LUT2 FEh [7:0] 
2 FEh

LUT[7FAh] 7-0LUT2 FEh [7:0] 
2 FEh

 

LUT[7FCh] 15-8LUT2 FFh [7:0] 
2 FFh

LUT[7FCh] 7-0LUT2 FFh [7:0] 
2 FFh

LUT[7FEh] 7-0LUT2 FFh [7:0] 
2 FFh

LUT[7F8h] Look-Up Table 2 Address FEh Register 0
Address 607F8h Default = 0000h Read/Write

LUT2 FEh 7-0

15 14 13 12 11 10 9 8

LUT2 FEh 7-0

7 6 5 4 3 2 1 0

LUT[7FAh] Look-Up Table 2 Address FEh Register 1
Address 607FAh Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8

LUT2 FEh 7-0

7 6 5 4 3 2 1 0

LUT[7FCh] Look-Up Table 2 Address FFh Register 0
Address 607FCh Default = 0000h Read/Write

LUT2 FFh 7-0

15 14 13 12 11 10 9 8

LUT2 FFh 7-0

7 6 5 4 3 2 1 0

LUT[7FEh] Look-Up Table 2 Address FFh Register 1
Address 607FEh Default = 0000h Read/Write

n/a

15 14 13 12 11 10 9 8
LUT2 FFh 7-0

7 6 5 4 3 2 1 0
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11  
11   

11.1  

LUT
LUT ( 6    (16 )

) /

11.1.1  

16
1 8

11-1: 16 1

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[15:0] [12:0], D[15:0] D[15:0][12:0], A[15:0]

19
16 19

A[18:16] A[18:16]

16
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11  
11-2: 8

11-3: 16 1

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] [4:0], D[7:0]

19 8

A[18:16]

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[16:0] [12:0], D[15:0] D[15:0]

19 16

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

16 16 16

+2

+4

+6

A[18:16]
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11  
11-4: 8

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] [4:0], D[7:0]

19 8

D[7:0] D[7:0]

8 8

+1

+2

A[18:16]
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11  
11.1.2  

16
1 8

11-5: 16 1

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[15:0] [12:0], D[15:0] D[15:0][12:0], A[15:0]

19 16 19 16

RD#

RD#
(UB#, LB#)

A[18:16] A[18:16]
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11  
11-6: 8

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] [4:0], D[7:0]

19 8

RD#

A[18:16]
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11  
11-7: 16 1

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[15:0] [12:0], D[15:0] D[15:0]

19 16

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

16 16 16

+2
+4

+6

RD#

RD#
(UB#, LB#)

A[18:16]
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11  
11-8: 8

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] [4:0], D[7:0]

19 8

D[7:0] D[7:0]

8 8

+1

+2

RD#

RD#

A[18:16]
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11  
11.2  SPI

SPI 0 3
0 3

 SCK 0 3
0 3
0 3 MSB SCS#

1 2
5 3 3 8 4

8 5 1
SCS#

 

1 ( ) 2 ( )

( ) ( )
( ) SCS#

16 /

11-1: SPI

10000000b 8

11000000b 8

10001000b 16

11001000b 16
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11  
11.2.1  

11-9: SPI8  N (N 1 )

11-10: SPI16  N (N 1 )

SCS#

SCK

SI
10000000 A[15:8] A[7:0] D[7:0] D[7:0]

C A A A D
A[18:16]

SO

DV

Driven Low

D[7:0]
D

1 2 3 4 5 6 (N+4)

5

19

+1

+ (N-1)

SCS#

1st Byte

SCK

SI
10001000 A[15:8] A[7:0] D[15:0] D[15:0]

C A A A D

2nd Byte 3rd Byte 4th Byte

A[18:16]

SO

DV
D[15:0]

D

1 2 3 4 (N+2)

5

Low

19
+2

+2x(N-1)
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11  
11.2.2  

11-11: SPI8  N (N 1 )

11-12: SPI16  N (N 1 )

SCS#

SCK

SI
11000000 A[15:8] A[7:0]

D[7:0] D[7:0] D[7:0]

C A A A
A[18:16]

SO

V

D[7:0]

1 2 3 4

5

19

Low

5 6 7 (N+5)

+1
+(N-1)

SCS#

SCK

SI
11001000 A[15:8] A[7:0]

D[15:0]

C A A A
A[18:16]

SO

V

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

1 2

3 4 5 (N+3)

1 2 3 4

5

Low

19

+2

+2x(N-1)
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12  
12   

12.1  
PIP

32 AB[1:0]=00b

12.1.1  RGB8:8:8

RGB8:8:8 ( PIP)
RGB8:8:8(REG[40h] 2-0=000b REG[50h] 2-0=000b)

12-1: 16 RGB8:8:8

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m Gn
7 Gn

6 Gn
5 Gn

4 Gn
3 Gn

2 Gn
1 Gn

0 Bn
7 Bn

6 Bn
5 Bn

4 Bn
3 Bn

2 Bn
1 Bn

0

m+1 Bn+1
7 Bn+1

6 Bn+1
5 Bn+1

4 Bn+1
3 Bn+1

2 Bn+1
1 Bn+1

0 Rn
7 Rn

6 Rn
5 Rn

4 Rn
3 Rn

2 Rn
1 Rn

0

m+2 Rn+1
7 Rn+1

6 Rn+1
5 Rn+1

4 Rn+1
3 Rn+1

2 Rn+1
1 Rn+1

0 Gn+1
7 Gn+1

6 Gn+1
5 Gn+1

4 Gn+1
3 Gn+1

2 Gn+1
1 Gn+1

0

12-2: 8 RGB8:8:8

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m Bn
7 Bn

6 Bn
5 Bn

4 Bn
3 Bn

2 Bn
1 Bn

0

m+1 Gn
7 Gn

6 Gn
5 Gn

4 Gn
3 Gn

2 Gn
1 Gn

0

m+2 Rn
7 Rn

6 Rn
5 Rn

4 Rn
3 Rn

2 Rn
1 Rn

0

m+3 Bn+1
7 Bn+1

6 Bn+1
5 Bn+1

4 Bn+1
3 Bn+1

2 Bn+1
1 Bn+1

0

m+4 Gn+1
7 Gn+1

6 Gn+1
5 Gn+1

4 Gn+1
3 Gn+1

2 Gn+1
1 Gn+1

0

m+5 Rn+1
7 Rn+1

6 Rn+1
5 Rn+1

4 Rn+1
3 Rn+1

2 Rn+1
1 Rn+1

0
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12  

0
0

m 2
0

m 4
0

12.1.2  RGB5:6:5

RGB5:6:5 ( PIP)
RGB5:6:5(REG[40h] 2-0=001b REG[50h] 2-0=001b)

12.1.3  8bpp

8bpp (
PIP) 8bpp(REG[40h] 2-0=010b REG[50h] 2-0=010b)

12-3: 16 RGB5:6:5

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m Rn
4 Rn

3 Rn
2 Rn

1 Rn
0 Gn

5 Gn
4 Gn

3 Gn
2 Gn

1 Gn
0 Bn

4 Bn
3 Bn

2 Bn
1 Bn

0

m+1 Rn+1
4 Rn+1

3 Rn+1
2 Rn+1

1 Rn+1
0 Gn+1

5 Gn+1
4 Gn+1

3 Gn+1
2 Gn+1

1 Gn+1
0 Bn+1

4 Bn+1
3 Bn+1

2 Bn+1
1 Bn+1

0

m+2 Rn+2
4 Rn+2

3 Rn+2
2 Rn+2

1 Rn+2
0 Gn+2

5 Gn+2
4 Gn+2

3 Gn+2
2 Gn+2

1 Gn+2
0 Bn+2

4 Bn+2
3 Bn+2

2 Bn+2
1 Bn+2

0

12-4: 8 RGB5:6:5

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m Gn
2 Gn

1 Gn
0 Bn

4 Bn
3 Bn

2 Bn
1 Bn

0

m+1 Rn
4 Rn

3 Rn
2 Rn

1 Rn
0 Gn

5 Gn
4 Gn

3

m+2 Gn+1
2 Gn+1

1 Gn+1
0 Bn+1

4 Bn+1
3 Bn+1

2 Bn+1
1 Bn+1

0

m+3 Rn+1
4 Rn+1

3 Rn+1
2 Rn+1

1 Rn+1
0 Gn+1

5 Gn+1
4 Gn+1

3

12-5: 16 8bpp

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB

m Mn+1
7 Mn+1

6 Mn+1
5 Mn+1

4 Mn+1
3 Mn+1

2 Mn+1
1 Mn+1

0 Mn
7 Mn

6 Mn
5 Mn

4 Mn
3 Mn

2 Mn
1 Mn

+1 Mn+3
7 Mn+3

6 Mn+3
5 Mn+3

4 Mn+3
3 Mn+3

2 Mn+3
1 Mn+3

0 Mn+2
7 Mn+2

6 Mn+2
5 Mn+2

4 Mn+2
3 Mn+2

2 Mn+2
1 Mn+

+2 Mn+5
7 Mn+5

6 Mn+5
5 Mn+5

4 Mn+5
3 Mn+5

2 Mn+5
1 Mn+5

0 Mn+4
7 Mn+4

6 Mn+4
5 Mn+4

4 Mn+4
3 Mn+4

2 Mn+4
1 Mn+

12-6: 8 8bpp

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m Mn
7 Mn

6 Mn
5 Mn

4 Mn
3 Mn

2 Mn
1 Mn

0

m+1 Mn+1
7 Mn+1

6 Mn+1
5 Mn+1

4 Mn+1
3 Mn+1

2 Mn+1
1 Mn+1

0

m+2 Mn+2
7 Mn+2

6 Mn+2
5 Mn+2

4 Mn+2
3 Mn+2

2 Mn+2
1 Mn+2

0
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12  
12.1.4  24bpp+LUT

24bpp+LUT ( PIP)
24bpp+LUTx(REG[40h] 2-0=100b REG[50h] 2-0=100b)

12.1.5  16bpp+LUT

16bpp+LUT ( PIP)
16bpp+LUTx(REG[40h] 2-0=101b REG[50h] 2-0=101b)

12-7: 16 24bpp+LUT

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m LGn
7 LGn

6 LGn
5 LGn

4 LGn
3 LGn

2 LGn
1 LGn

0 LBn
7 LBn

6 LBn
5 LBn

4 LBn
3 LBn

2 LBn
1 LBn

0

m+1 LBn+1
7 LBn+1

6 LBn+1
5 LBn+1

4 LBn+1
3 LBn+1

2 LBn+1
1 LBn+1

0 LRn
7 LRn

6 LRn
5 LRn

4 LRn
3 LRn

2 LRn
1 LRn

0

m+2 LRn+1
7 LRn+1

6 LRn+1
5 LRn+1

4 LRn+1
3 LRn+1

2 LRn+1
1 LRn+1

0 LGn+1
7 LGn+1

6 LGn+1
5 LGn+1

4 LGn+1
3 LGn+1

2 LGn+1
1 LGn+1

0

12-8: 8 24bpp+LUT

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m LBn
7 LBn

6 LBn
5 LBn

4 LBn
3 LBn

2 LBn
1 LBn

0

m+1 LGn
7 LGn

6 LGn
5 LGn

4 LGn
3 LGn

2 LGn
1 LGn

0

m+2 LRn
7 LRn

6 LRn
5 LRn

4 LRn
3 LRn

2 LRn
1 LRn

0

m+3 LBn+1
7 LBn+1

6 LBn+1
5 LBn+1

4 LBn+1
3 LBn+1

2 LBn+1
1 LBn+1

0

m+4 LGn+1
7 LGn+1

6 LGn+1
5 LGn+1

4 LGn+1
3 LGn+1

2 LGn+1
1 LGn+1

0

m+5 LRn+1
7 LRn+1

6 LRn+1
5 LRn+1

4 LRn+1
3 LRn+1

2 LRn+1
1 LRn+1

0

12-9: 16 16bpp+LUT

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m LRn
4 LRn

3 LRn
2 LRn

1 LRn
0 LGn

5 LGn
4 LGn

3 LGn
2 LGn

1 LGn
0 LBn

4 LBn
3 LBn

2 LBn
1 LBn

0

m+1 LRn+1
4 LRn+1

3 LRn+1
2 LRn+1

1 LRn+1
0 LGn+1

5 LGn+1
4 LGn+1

3 LGn+1
2 LGn+1

1 LGn+1
0 LBn+1

4 LBn+1
3 LBn+1

2 LBn+1
1 LBn+1

0

m+2 LRn+2
4 LRn+2

3 LRn+2
2 LRn+2

1 LRn+2
0 LGn+2

5 LGn+2
4 LGn+2

3 LGn+2
2 LGn+2

1 LGn+2
0 LBn+2

4 LBn+2
3 LBn+2

2 LBn+2
1 LBn+2

0

12-10: 8 16bpp+LUT

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m LGn
2 LGn

1 LGn
0 LBn

4 LBn
3 LBn

2 LBn
1 LBn

0

m+1 LRn
4 LRn

3 LRn
2 LRn

1 LRn
0 LGn

5 LGn
4 LGn

3

m+2 LGn+1
2 LGn+1

1 LGn+1
0 LBn+1

4 LBn+1
3 LBn+1

2 LBn+1
1 LBn+1

0

m+3 LRn+1
4 LRn+1

3 LRn+1
2 LRn+1

1 LRn+1
0 LGn+1

5 LGn+1
4 LGn+1

3
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12  

0
0

m 2
0

m 4
0

12.1.6  8bpp+LUT

8bpp+LUT ( PIP)
8bpp+LUTx(REG[40h] 2-0=110b REG[50h] 2-0=110b)

12.2  
VRAM  ( )
MSB LSB 24

12-1: 

12.3  
(REG[20h] 3=0b) REG[40h] 2-0 REG[50h]

2-0 “ 8bpp”(010b) “8bpp+LUTx”(110b) REG[40h]
2-0 REG[50h] 2-0  

S1D13781 64 (6 ) 8

8
(REG[22h] 3)

LCD 6 4
(REG[22h] 3=0b) LCD

6 (REG[22h] 3=1b) LCD
4

12-11: 16 8bpp+LUT  

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB

m LAn+1
7 LAn+1

6 LAn+1
5 LAn+1

4 LAn+1
3 LAn+1

2 LAn+1
1 LAn+1

0 LAn
7 LAn

6 LAn
5 LAn

4 LAn
3 LAn

2 LAn
1 LAn

+1 LAn+3
7 LAn+3

6 LAn+3
5 LAn+3

4 LAn+3
3 LAn+3

2 LAn+3
1 LAn+3

0 LAn+2
7 LAn+2

6 LAn+2
5 LAn+2

4 LAn+2
3 LAn+2

2 LAn+2
1 LAn+

+2 LAn+5
7 LAn+5

6 LAn+5
5 LAn+5

4 LAn+5
3 LAn+5

2 LAn+5
1 LAn+5

0 LAn+4
7 LAn+4

6 LAn+4
5 LAn+4

4 LAn+4
3 LAn+4

2 LAn+4
1 LAn+

12-12: 8 8bpp+LUT

DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

m LAn
7 LAn

6 LAn
5 LAn

4 LAn
3 LAn

2 LAn
1 LAn

0

m+1 LAn+1
7 LAn+1

6 LAn+1
5 LAn+1

4 LAn+1
3 LAn+1

2 LAn+1
1 LAn+1

0

m+2 LAn+2
7 LAn+2

6 LAn+2
5 LAn+2

4 LAn+2
3 LAn+2

2 LAn+2
1 LAn+2

0

B3 B2 B1

24
R4

G4

B4

G5

RGB 8:8:8RGB 5:6:5
R3 R2 R1 R0

G3 G2 G1 G0

B0 B3 B2 B1

R4

G4

B4

G5

R3 R2 R1 R0

G3 G2 G1 G0

B0

R3

B3

G5

R4

B4

R2

B2

G4
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12  
12.4  
REG[40h] Main Layer Setting 

Register(REG[50h] PIP Layer Setting Register) 2-0  LUT
REG[20h] Panel Setting Miscellaneous Register 3-0

REG[22h] Display Settings Register 3 STN

12-2: 

24 ( 8 )
24 MSB

RGB5:6:5
24 ( 12.2   (108

) ) REG[20h] Panel Setting Miscellaneous Register 3-0 TFT16
RGB8:8:8

MSB RGB5:6:5

I/F I/F
LUT

I/F
8/16

8

24

24

24

( 8bpp)

( 8bpp)

( 8bpp)

REG[40h] 2-0

REG[40h] 2-0
LUT

REG[20h] 3-0
REG[22h] 3

24
( 8bpp)
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13  
13   
PIP ( REG[40h] REG[50h] )

(LUT)  LUT1 PIP
LUT2 LUT

13.1  24bpp LUT

PIP 24bpp+LUTx(REG[40h] 2-0=100b REG[50h] 2-
0=100b) LUT
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13  
13-1: 24bpp LUT

00
01
02
03

0000 0000
0000 0001
0000 0010
0000 0011

04
05
06
07

0000 0100
0000 0101
0000 0110
0000 0111

F8
F9
FA
FB
FC
FD
FE
FF

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

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

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

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

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

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

8

STN 4 6

STN 4 6

STN 4 6

8

8

256x8

256x8

256x8

24bpp 8

24bpp 8

24bpp 8
 S1D13781  (Rev. 1.6) Seiko Epson Corporation 111



13  
13.2  16bpp LUT

PIP 16 bpp+LUTx(REG[40h] 2-0=101b REG[50h] 2-
0=101b) LUT

13-2: 16bpp LUT

00
01
02
03

0000 0000
0000 0001
0000 0010
0000 0011

04
05
06
07

0000 0100
0000 0101
0000 0110
0000 0111

18
19
1A
1B
1C
1D
1E
1F

0001 1000
0001 1001
0001 1010
0001 1011
0001 1100
0001 1101
0001 1110
0001 1111

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

0011 1000
0011 1001
0011 1010
0011 1011
0011 1100
0011 1101
0011 1110
0011 1111

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

0001 1000
0001 1001
0001 1010
0001 1011
0001 1100
0001 1101
0001 1110
0001 1111

00
01
02
03
04
05
06
07

38
39
3A
3B
3C
3D
3E
3F

00
01
02
03
04
05
06
07

18
19
1A
1B
1C
1D
1E
1F

8

STN 4 6

STN 4 6

STN 4 6

8

8

256x8

256x8

256x8

16bpp 5

16bpp 6

16bpp 5
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13  
13.3  8bpp LUT
S1D13781 LCD (REG[20h] 3=1b) PIP
8bpp+LUTx(REG[40h] 2-0=110b REG[50h] 2-0=110b)
LUT

13-3: 8bpp  LUT

00
01
02
03

0000 0000
0000 0001

8

0000 0010
0000 0011

04
05
06
07

0000 0100
0000 0101
0000 0110
0000 0111

F8
F9
FA
FB
FC
FD
FE
FF

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

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

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

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

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

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

8bpp

STN 4 6

256x8

256x8

256x8

STN 4 6

STN 4 6

8

8
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13  
13.4  8bpp LUT
S1D13781 LCD (REG[20h] 3=0b) PIP
8bpp+LUTx(REG[40h] 2-0=110b REG[50h] 2-0=110b)
LUT

13-4: 8bpp LUT

0000 0000
0000 0001

4 6

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

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

256x8
00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

8bpp
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14  2D BitBLT
14   2D BitBLT

14.1  

2D BitBLT CPU
3 BitBLT ROP

• ( / )

•

•

BitBLT ( )
( )

14.2  BitBLT
BitBLT

 

14-1: ( )BitBLT

(REG[8Ch], REG[8Eh])

(REG[90h])

(REG[92h])

(REG[94h])

(REG[92h])

(REG[88h], REG[8Ah])

(REG[94h])
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14  2D BitBLT
14-2: ( )BitBLT

• (REG[90h]) 
( : PIP )

 

• / (REG[88h] ~ REG[8Ah]/REG[8Ch] ~ REG[8Eh]) 
BitBLT BitBLT

16bpp 24bpp

• (REG[92h]) 
BitBLT

• (REG[94h]) 
BitBLT

BitBLT  BitBLT
BitBLT

(REG[90h])

(REG[92h])

(REG[94h])

(REG[92h])

(REG[8Ch], REG[8Eh])

(REG[88h], REG[8Ah])
(REG[94h])
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14  2D BitBLT
14.3  BitBLT

14-3: BitBLT

•  

“1” (REG[9Ah] ~ REG[9Ch])  “0” (REG[96h] ~ REG[98h])

• (REG[9Ah] ~ REG[9Ch]/REG[96h] ~ REG[98h]) 
REG[82h] 3-2

• (REG[92h]) 

• (REG[94h]) 

“0” “1”
2

LSB( 0) MSB( 7)

( )

(REG[88h], REG[8Ah])

( )

(REG[90h])

(REG[94h])

(REG[92h])

1 0 10 .....

..... (REG[8Ch], REG[8Eh])

(REG[9Ah] ~ REG[9Ch])
(REG[96h] ~ REG[98h])

Note: 
0 0

0
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14  2D BitBLT
14.4  BitBLT

14-4: BitBLT

BitBLT REG[82h] 3-2

14.5  
BitBLT (

)
SOL(Start of Line ) EOL(End of Line )

BitBLT 5 2 SOL 1
EOL ( ) 8bpp EOL

SOL 16bpp EOL

14-5: 

(REG[8Ch], REG[8Eh])

(REG[90h])

(REG[94h])

 (REG[92h])

(REG[9Ah] ~ REG[9Ch])

SOL 1 SOL 2

EOL 2

BitBLT

EOL Line 5

SOL 3

EOL 3

SOL 4 SOL 5

EOL 5EOL 4

EOL 1

BitBLT
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14  2D BitBLT
EOL SOL

14-6: 

14.6  

14-7: BitBLT

SOL 1

EOL 1

SOL 2

EOL 2

EOL 5BitBLT

BitBLT

 (x0, y0)

 (w)

 (x1, y1)

 (x2, y2)

 (x3, y3)

bpp: 1: 8bpp, 2: 16bpp, 3: 24bpp
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14  2D BitBLT
• BitBLT  (REG[88h], REG[8Ah])

•  = w × y0 × bpp + x0 × bpp ( )

•  = w × y1 × bpp + x1 × bpp + (bpp-1) ( )

•  = w × y0 × bpp + x0 × bpp + (y1-y0+1) × (x1-x0+1) × bpp - 1 ( )

• BitBLT  (REG[8Ch], REG[8Eh])

•  = w × y2 × bpp + x2 × bpp ( )

•  = w × (y1-y0+y2) × bpp +( x1-x0+x2) × bpp + (bpp-1) ( )

•  = w × y2 × bpp + x2 × bpp + (y1-y0+1) × (x1-x0+1) × bpp - 1 ( )

• BitBLT  (REG[90h]) = w ( )

• BitBLT  (REG[92h]) = x1-x0+1 ( )

• BitBLT  (REG[94h]) = y1-y0+1 ( )
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14  2D BitBLT
14.7   

BitBLT
CPU  

 
CPU PIP

BitBLT

MCLK/Pixel

14-1: 

1 ( / )

2 )

3 PIP ( )

4 2D BitBLT ( / )

14-2: 

8bpp 16bpp 24bpp

 (0/180) 0.25 0.50 0.75

(90/270) 1.00 1.00 2.00

 ( / ) 1.00 2.00 3.00  /

1.00 2.00 3.00  /

1.00 2.00 3.00  /
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14  2D BitBLT
2D BitBLT
2D BitBLT CPU CPU

MCLK 

14-8: 

• ( ): 336 248

• : 320 240 16bpp 90° 

• PIP ( ): 240 160 24bpp 0° 

• : 240 160 24bpp

• PCLK (MCLK:PCLK): 2:1

Move

320x240 16bpp
90° rotation

PIP 
240x160 24bpp

0° 

PIP 
240x160 24bpp

0° 

240pixel

 336pixel

248line

 240 pixel

160 pixel

24bpp

24bpp16bpp
90 0 

160pixel
PIP

 320pixel

 PIP 240pixel
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14  2D BitBLT
PCLK (1 PCLK ): × = 336 × 248 = 83328PCLK

 MCLK (1 MCLK ): PCLK × = 83328 × 2 = 166656MCLK

MCLK : × ×  

= 320 × 240 × 1.00 
= 76800MCLK

PIP MCLK : PIP × PIP × = 240 × 160 × 0.75 
= 28800MCLK

1 MCLK : MCLK -( MCLK +PIP MCLK ) 
= 166656-76800-28800 
= 61056MCLK

BitBLT MCLK : × ×  

= 240 × 160 × 3 
= 115200MCLK

BitBLT = BitBLT MCLK ÷ MCLK = 115200 ÷ 61056 = 189%

BitBLT 
BitBLT 2 PCLK 

14-3: 

PCLK
MCLK

PCLK:MCLK=2:1 PCLK:MCLK=3:1 PCLK:MCLK=4:1

83328 166656 249984 333312 Clock

76800 76800 76800 76800 Clock

PIP 38400 28800 28800 28800 Clock

- 61056 144384 227712 Clock

BitBLT - 115200 115200 115200 Clock

- 189 80 51 %
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15  
15   

15.1  PIP(Picture-in-Picture)
REG[60h] PIP Enable Register 2-0 PIP PIP 000b PIP 
(picture-in-picture) ( ) PIP PIP 000b

PIP 1 2
/ PIP

PIP REG[56h] REG[58h]  (X,Y)
REG[5Ah] REG[5Ch] PIP

PIP REG[60h] 
PIP Enable Register 6-0 PIP

15-1: PIP
PIP Layer

PIP

PIP
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15  
15.2  
REG[64h] Transparency Register 0

REG[66h] Transparency Key Color Register 0 REG[68h] Transparency Key 
Color Register 1 PIP

PIP REG[60h] PIP Enable Register 2-0

15-2: 

(REG[66h] REG[68h])

PIP

PIP

PIP
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15  
15.3  
REG[62h] Alpha Blending Register 6-0

15-3: 

PIP

PIP

PIP
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15  
15.4  PIP
PIP REG[60h] PIP Enable Register 2-0  PIP (PIP

) (PIP ) 1 2
/ PIP

15.4.1  

15-4: PIP : 1

PIP

PIP : 1
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15  
15-5: PIP : 2

PIP

PIP : 2

PIP
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15  
15-6: PIP : /

PIP

PIP : /
( )

/
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15  
15.4.2  /

/ REG[60h] PIP Enable Register 15-9

/ ( )=(REG[60h] PIP Enable Register 15-9)+1 
PIP 1 2

PIP /
/

15.4.3  

/ REG[62h] Alpha 
Blending Register 9-8

+/-1 +/-2 +/-4 +/-8

15-7: 

 REG[62h] Alpha Blending Register 9-8

REG[60h] PIP Enable Register 15-9

0: + 1
1: + 2
2: + 4
3: + 8
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15  
15.4.4  PIP

15-8: PIP

PIP
1 2 / ( A)

REG[60] 3 /
/ / A

/ 1 PIP A /
PIP / /

PIP PIP
0 (REG[62]

6-0) / 1
0

PIP PIP
(REG[62] 6-0)

0 / 1
0

/

1

2

A
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15  
15.5  
PIP

15.5.1  

( ) PIP ( ) 1
1

15-9: 

15.5.2  

RAM REG[42h] Main Layer Start Address 
Register 0 REG[44h] Main Layer Start Address Register 1 PIP  REG[52h] PIP 
Layer Start Address Register 0 REG[54h] PIP Layer Start Address Register 1

32 2 00b

REG[46h]

REG[48h]

PIP
REG[58h]

PIP
REG[56h]

REG[5Ch]

REG[5Ah]

REG[5Ah]

REG[5Ch]

PIP

( )
( )

PIP

PIP
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15  
15.6  
S1D13781

Note
PSM0 LUT1/2

15-10: 

15-1: 

(MCLK )
I/F

(PCLK )

NMM - Yes Yes Yes

NMM - Yes Yes Yes

PSM1 Yes Yes No

PSM0 (Note ) Yes No No

1. PLL  (REG[10h] bit 0 = 1b)
2. 2.5ms 2. PLL  (REG[10h] bit 0 = 0b)

1. REG[22h] bit 0 0b
1

1. PSM0  (REG[04h] bits 1-0 = 00b)

PSM1 

3. PSM1  (REG[04h] bits 1-0 = 01b)

PSM0 

NMM - 

NMM - 

1. NMM  (REG[04h] bits 1-0 = 1Xb)

1. I/F  (REG[22h] bit 0 = 1b) 1. I/F  (REG[22h] bit 0 = 0b)

2. PSM1 (REG[04h] bits 1-0 = 01b)
PSM0 (REG[04h] bits 1-0 = 00b)
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16  
16   

16-1: QFP15-100

:mm

HD

D

E H
E

be

Index

L

L1

y S

A
m

ax

A
1

A
2

S

C

Min. Nom. Max
E — 14 —
D — 14 —

Amax — — 1.7
A1 — 0.1 —
A2 — 1.4 —

e — 0.5 —
b 0.17 — 0.27
c 0.09 — 0.2

0° — 10°
L 0.3 — 0.75
L1 — 1 —

HE — 16 —
HD — 16 —
y — — 0.08
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17  
17   

X94A-A-001-01 Revision 1.6 - Issued: October 27, 20 11

• REG[2Ch] - STN : HS +18 PCLKs+HS  HNDP  STN
: HS -18 PCLKs+HS  HNDP

• REG[2Eh] - STN : HS +18 PCLKs+HS  HNDP  STN
: HS -18 PCLKs+HS  HNDP

• HIOVDD PIOVDD IOVDD

• 4.2 ” 1 H IOVDD ” ” 2 L COREVDD ”

X94A-A-001-01 Revision 1.5 - Issued: August 22, 201 1

• 9.1.1 9-2 t1 t2 Min 6.8 Max

X94A-A-001-01 Revision 1.4 - Issued: May 25, 2011

• 11.2.1 

• 11.2.2 

X94A-A-001-01 Revision 1.3 - Issued: July 20, 2010

• 9.3.2 9-6 9-5 HIOVDD/PIOVDD IOVDD PLLVDD

• REG[40] Note VS

• REG[42] ~ REG[44] Note VS

• 15.6

X94A-A-001-01 Revision 1.2 - Issued: January 18, 20 10

• S1D13781F01A***

• 3 3-3 TE(AB0) INT

X94A-A-001-01 Revision 1.1 - Issued: December 18, 2 009

• 8.3 8-3 VT+Min Max 1.2 2.52

• 8.3 8-4 VIHMin 1.39 VILMax 0.48 VT+Min Max 0.57
1.48 VT-Min Max 0.41 1.28
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