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╙ 1 ߦ߼ߓߪ ┨
╙╙╙╙ 1 ߦ߼ߓߦ߼ߓߦ߼ߓߦ߼ߓߪߪߪߪ  ┨┨┨┨

1.1  ㆡ↪▸࿐ㆡ↪▸࿐ㆡ↪▸࿐ㆡ↪▸࿐

ᧄᦠޔߪS1D13781 ࡞ࡊࡦࠪ࠭࡯࡝ࠪ LCD ࠣࡦࡒࠗ࠲ޔߪߦᧄᦠޕߔߢᯏ⢻઀᭽ᦠߩ࡜࡯ࡠ࠻ࡦࠦ

࿑ޔAC ෸߮ DC ․ᕈߩ࠲ࠬࠫ࡟ޔ⺑᣿߮ࠃ߅ޔ㔚ജ▤ℂߩ⺑᣿߇⸥タޕߔ߹޿ߡࠇߐ ᧄᦠࠝ࠺ࡆޔߪ

ޕߔ߹޿ߡߒߣ⽎ኻࠍ㐿⊒⠪ࠕࠚ࠙࠻ࡈ࠰ߣ⠪⸘⸳ࡓ࠹ࠬࠪࡉࠨ

⧷⺆  S1D13781 Simple LCDC Hardware Functional Specification ᱜⷙߪᧄᦠޔࠅ޽ߢᢱ⾗ߩᱜⷙ߇

ޕߔߢߩ߽ߚߒ⸶๺ߦ߼ߚࠆ߼ᷓࠍ⸂ℂߏߩቴ᭽߅ޔߡߒߣ⵬ഥ⊛⾗ᢱߩ࡞ࠕࡘ࠾ࡑ࡯ࠩ࡯࡙ ⺆⧷

⵾ຠߏߩᬌ⸛߮ࠃ߅ណ↪ߦᒰޔߪߡߒ߹ࠅߚᔅߕᱜⷙ⧷⺆ ߩᦨᣂ⾗ᢱߏࠍ⏕⹺ޕ޿ߐߛߊ

ޔߪ ᦨᣂޕߔ߹޿ߡࠇߐ⸓ㆡቱᡷߪ ⺆⧷ᱜⷙ߮ࠃ߅ᧄᦠޔ߅ߥ

http://www.epson.jp/device/semicon/product/lcd_controllers/index.htmޔhttp://vdc.epson.com/
ޕߔ߹߈ߢ࠼࡯ࡠࡦ࠙࠳ࠄ߆

1.2  ᭎ⷐ⺑᣿᭎ⷐ⺑᣿᭎ⷐ⺑᣿᭎ⷐ⺑᣿

S1D13781 ߪ 384K ߥ࡞ࡊࡦࠪߚߒ⬿ౝࠍ࡝ࡕࡔߩ࠻ࠗࡃ LCD S1D13781 ޕߔߢ࡜࡯ࡠ࠻ࡦࠦ ߪ 8/16
࠻ࠢ࡟ࠗ࠳ߩ᏷࠻࠶ࡆ / ߩ࠻ࠢ࡟ࠗ࠳ࡦࠗ CPU ෸߮ࠬࠗࠚࡈ࠲ࡦࠗ SPI ߩ CPU ࠨࠍࠬࠗࠚࡈ࠲ࡦࠗ

ޕߔ߹޿ߡߒ࠻࡯ࡐ

⸃௝ᐲ1ޔߪ ᦨᄢߡ޿߅ߦ␜⴫ࡗࠗ࡟ 480 × 272 × 24bpp ᦨᄢߪߚ߹ 800 × 480 × 8bpp2ޔ ࡗࠗ࡟

⴫␜ߡ޿߅ߦᦨᄢ 480 × 240 × 24bpp( ࡗࠗ࡟ࡦࠗࡔ ) ෸߮ 480 × 240 × 8bpp(PIP ࡗࠗ࡟ ) หᤨ⴫ߩ

࡯࡜ࠞ࡞ࠣࡦࠪࡉࠪ࠶ࡄޕߔ߹ߒ࠻࡯ࡐࠨࠍޔ␜ / ࡠࠢࡁࡕ ( ࡞ࠣࡦࠪ STN ࡯࡜ࠞ / ࡠࠢࡁࡕ ) ෸߮

TFT ޕߔߢ㚟േน⢻ࠍ࡞ࡀࡄ

S1D13781 ࡉࠔࡈ࡞ࠕޔߚ߹ޕߔ߹߈ߢ߇੐ࠆߔ␜⴫ߡߖߐ࿁ォࠍౝኈ࡝ࡕࡔࠅࠃߦቯ⸳࠲ࠬࠫ࡟ߪ

PIPޔᯏ⢻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻෸߮ࠣࡦࠖ࠺ࡦ࡟ ࠗ࠼࡯ࠚࡈޔࠣࡦࠠࡦ࡝ࡉޔࠣࡦࠪ࠶࡜ࡈࡗࠗ࡟

ࡦ / PIPޕߔ߹޿ߡߒ࠻࡯ࡐࠨߢቯ⸳࠲ࠬࠫ࡟ߥන◲ޔࠍߤߥᯏ⢻࠻࠙ࠕ ࠃߦߤߥᯏ⢻ࠣࡦࠪ࠶࡜ࡈ

ߥࠬࡦࡑ࡯ࠜࡈࡄૐޔࠅ CPU  ޕߔ߹߈ߢ߇੐ࠆߔࠍ␜⴫ࠆ޽ߩ㜞⚖ᗵޔ߽ߢ
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╙ 2 ┨ ․ᓽ
╙╙╙╙ 2 ┨┨┨┨  ․ᓽ․ᓽ․ᓽ․ᓽ

2.1  ⸃௝ᐲ⸃௝ᐲ⸃௝ᐲ⸃௝ᐲ

• 384K ࠻ࠗࡃ VRAM ౝ⬿

• 1 ௝ᐲ⸂ࠆߌ߅ߦ␜⴫ࡗࠗ࡟ ( ߺߩࡗࠗ࡟ࡦࠗࡔ ):

• ᦨᄢ 480 × 272 × 24bpp

• ᦨᄢ 800 × 480 × 8bpp

• 2 ௝ᐲ⸂ࠆߌ߅ߦ␜⴫ࡗࠗ࡟ ( ෸߮ࡗࠗ࡟ࡦࠗࡔ PIP ␜หᤨ⴫ࡗࠗ࡟ ):

• ᦨᄢ 480 × 240 × 24bpp( ࡗࠗ࡟ࡦࠗࡔ ) ෸߮ 480 × 240 × 8bpp(PIP ࡗࠗ࡟ )

2.2  CPU ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ

• 8/16 ࠻ࠢ࡟ࠗ࠳ߩ᏷࠻࠶ࡆ CPU ࠬࠗࠚࡈ࠲ࡦࠗ

• 8/16 ࠻ࠢ࡟ࠗ࠳ࡦࠗߩ᏷࠻࠶ࡆ CPU ࠬࠗࠚࡈ࠲ࡦࠗ

• SPI ( ࠼࡯ࡕ ࠼࡯ࡕޔ0 3)

2.3  ౉ജ౉ജ౉ജ౉ജ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

• RGB8:8:8, RGB5:6:5, 8bpp ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ߪߚ߹ޔ࡞࡯ࠤࠬ࡯࡟ࠣ (LUT) ࠆࠃߦ 8/16/24 bpp

ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ  2.4

• ࡞ࡀࡄࡉࠪ࠶ࡄࡉࠗ࡜࠼࡞ࠣࡦࠪޔ࡞ࡀࡄ࡞ࠣࡦࠪ

• 8/16 ࡯࡜ࠞ࠻࠶ࡆ

• 4/8 ࡠࠢࡁࡕ࠻࠶ࡆ

• ࠬࠢ࠶࡝࠻ࡑࡉࠖ࠹ࠢࠕ TFT ࡞ࡀࡄ

• 16/18/24 ࠻࠶ࡆ
2 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 2 ┨ ․ᓽ
2.5  ⴫␜ᯏ⢻⴫␜ᯏ⢻⴫␜ᯏ⢻⴫␜ᯏ⢻

• ᦨᄢ 2 ␜หᤨ⴫ࡗࠗ࡟ :

• ࡗࠗ࡟ࡦࠗࡔ

• 8/16/24bpp ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ߡߒߣࡦ࡚ࠪࡊࠝޔᐲᷓ⦡ߩ (LUT)

• ࿁ォࡗࠗ࡟ (0/90/180/270° ෻ᤨ⸘࿁ࠅ )

• PIP ࡗࠗ࡟

• 8/16/24bpp ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ߡߒߣࡦ࡚ࠪࡊࠝޔᐲᷓ⦡ߩ (LUT)

• ࿁ォࡗࠗ࡟ (0/90/180/270° ෻ᤨ⸘࿁ࠅ )

• PIP ࡦࠗ࠼࡯ࠚࡈޔࠣࡦࠠࡦ࡝ࡉേ⥄ߺߩࡗࠗ࡟ /  ᯏ⢻࠻࠙ࠕ

• ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

• ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻

• ෸߮ࡦࠗࡔ PIP ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ߚߒ┙⁛ࠇߙࠇߘߦࡗࠗ࡟ (256 ×ࠬ࡟࠼ࠕ 24bpp)

• 2D BitBLT ࡦࠫࡦࠛ

ઁઁઁઁߩߘߩߘߩߘߩߘ  2.6

• ౉ജࠢ࠶ࡠࠢ : CLKI

• PLL ౝ⬿

• ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄࠆࠃߦࠕࠚ࠙࠻ࡈ࠰

• ᳢↪౉಴ജ┵ሶ (GPIO)

• േ૞᷷ᐲ▸࿐ :  
S1D13781F00A*** -40~85 ͠ 

S1D13781F01A*** -40~105 ͠

• ࠫ࡯ࠤ࠶ࡄ : QFP15-100 ࡦࡇ (14mm × 14mm × 1.7mm)
 S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹ Seiko Epson Corporation 3



╙ 3 ࠬ࡯ࠤࠬ࡯࡙ࡓ࠹ࠬࠪ ┨
╙╙╙╙ 3 ࠬ࡯ࠤࠬ࡯࡙ࠬ࡯ࠤࠬ࡯࡙ࠬ࡯ࠤࠬ࡯࡙ࠬ࡯ࠤࠬ࡯࡙ࡓ࠹ࠬࠪࡓ࠹ࠬࠪࡓ࠹ࠬࠪࡓ࠹ࠬࠪ  ┨┨┨┨

࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-1 ( ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ ࡉࠪ࠶ࡄࡠࠢࡁࡕࡉࠪ࠶ࡄࡠࠢࡁࡕࡉࠪ࠶ࡄࡠࠢࡁࡕࡉࠪ࠶ࡄࡠࠢࡁࡕޔޔޔޔ1 4 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ )

࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-2 ( ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ ࡉࠪ࠶ࡄࡠࠢࡁࡕࡉࠪ࠶ࡄࡠࠢࡁࡕࡉࠪ࠶ࡄࡠࠢࡁࡕࡉࠪ࠶ࡄࡠࠢࡁࡕޔޔޔޔ2 8 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ )

CS#
WR#
RD#
UB#
LB#

AB[18:1]

DB[15:0]

CLKI

RESET#

࠻ࠢ࡟ࠗ࠳ 16 ࠻࠶ࡆ

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

ࡉࠪ࠶ࡄࡠࠢࡁࡕ

4 ࡞ࡀࡄ࠻࠶ࡆ

FRM
LOAD

CP

D[3:0]

DISP

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

࠼࡯ࡕ 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

ࡉࠪ࠶ࡄࡠࠢࡁࡕ

8 ࡞ࡀࡄ࠻࠶ࡆ

FRM
LOAD

CP

D[7:0]

DISP

WF

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

࠻ࠢ࡟ࠗ࠳ 16 ࠻࠶ࡆ

࠼࡯ࡕ 2
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╙ 3 ࠬ࡯ࠤࠬ࡯࡙ࡓ࠹ࠬࠪ ┨
࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-3 ( ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ ࡉࠪ࠶ࡄ࡯࡜ࠞࡉࠪ࠶ࡄ࡯࡜ࠞࡉࠪ࠶ࡄ࡯࡜ࠞࡉࠪ࠶ࡄ࡯࡜ࠞޔޔޔޔ1 8 ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡆ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡆ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡆ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡆ 2 ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ )

࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-4 ( ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ ࡉࠪ࠶ࡄ࡯࡜ࠞࡉࠪ࠶ࡄ࡯࡜ࠞࡉࠪ࠶ࡄ࡯࡜ࠞࡉࠪ࠶ࡄ࡯࡜ࠞޔޔޔޔ2 16 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ )

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

࠻ࠢ࡟ࠗ࠳ࡦࠗ 16 ࠻࠶ࡆ

࠼࡯ࡕ 1 ࡉࠪ࠶ࡄ࡯࡜ࠞ

8 ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡆ 2 ࡞ࡀࡄ

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

࠻ࠢ࡟ࠗ࠳ࡦࠗ 16 ࠻࠶ࡆ

࠼࡯ࡕ 2 ࡉࠪ࠶ࡄ࡯࡜ࠞ

16 ࡞ࡀࡄ࠻࠶ࡆ
 S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹ Seiko Epson Corporation 5



╙ 3 ࠬ࡯ࠤࠬ࡯࡙ࡓ࠹ࠬࠪ ┨
࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-5 ( ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ 8 ↪᳢↪᳢↪᳢↪᳢ޔޔޔޔ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ TFT16 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ )

࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-6 ( ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ 8 ↪᳢↪᳢↪᳢↪᳢ޔޔޔޔ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ TFT18 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ )

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 ࠻࠶ࡆ

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 ࠻࠶ࡆ

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

࠻ࠢ࡟ࠗ࠳ࡦࠗ 8 ࠻࠶ࡆ
᳢↪ TFT18 ࠻࠶ࡆ
6 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 3 ࠬ࡯ࠤࠬ࡯࡙ࡓ࠹ࠬࠪ ┨
࿑࿑࿑࿑ ࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪࡓ࡜ࠣࠕࠗ࠳ࡓ࠹ࠬࠪ :3-7 (SPI᳢ޔޔޔޔ↪᳢↪᳢↪᳢↪ TFT18 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ )

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 ࠻࠶ࡆ
 S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹ Seiko Epson Corporation 7



╙ 4 ┨ ┵ሶ
╙╙╙╙ 4 ┨┨┨┨  ┵ሶ┵ሶ┵ሶ┵ሶ

4.1  ┵ሶ㈩⟎࿑┵ሶ㈩⟎࿑┵ሶ㈩⟎࿑┵ሶ㈩⟎࿑

࿑࿑࿑࿑ 4-1: S1D13781 ┵ሶ㈩⟎࿑┵ሶ㈩⟎࿑┵ሶ㈩⟎࿑┵ሶ㈩⟎࿑ (QFP15-100 ࡦࡇࡦࡇࡦࡇࡦࡇ ) ࡯࡯࡯࡯ࡘࡆࡊ࠶࠻ࡘࡆࡊ࠶࠻ࡘࡆࡊ࠶࠻ࡘࡆࡊ࠶࠻

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

ࠬࠢ࠶࠺ࡦࠗ

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
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╙ 4 ┨ ┵ሶ
4.2  ┵ሶ⺑᣿┵ሶ⺑᣿┵ሶ⺑᣿┵ሶ⺑᣿

ᗧ๧ᗧ๧ᗧ๧ᗧ๧ߩߩߩߩ⺆⇛⺆⇛⺆⇛⺆⇛ :

1 H ߪࡓ࠹ࠬࠪ IOVDD ߔᜰࠍ ╙ޟ) 8 ┨ DC ․ᕈ  (20 ࠫ࡯ࡍ ෳᾖޠ( ޕ(
2 L ߪࡓ࠹ࠬࠪ COREVDD ࠍᜰߔ ╙ޟ) 8 ┨ DC ․ᕈ  (20 ࠫ࡯ࡍ ෳᾖޠ( ޕ(
3 LVCMOS ૐ㔚࿶ߪ (Low Voltage)CMOS (ޟ╙ 8 ┨ DC ․ᕈ  (20 ࠫ࡯ࡍ ෳᾖޠ( ޕ(

┵ሶ┵ሶ┵ሶ┵ሶࡊࠗ࠲ࡊࠗ࠲ࡊࠗ࠲ࡊࠗ࠲

I =
౉ജ

O =
಴ജ

IO =
෺ᣇะ ( ౉಴ജ )

P =
㔚Ḯ┵ሶ

AP =
㔚Ḯ┵ሶࠣࡠ࠽ࠕ

G =
࠼ࡦ࡜ࠣ (GND)

AG = 
࠼ࡦ࡜ࠣࠣࡠ࠽ࠕ ( ࠣࡠ࠽ࠕ GND)

RESET# / ࡉ࡯࠮࡯ࡢࡄࡉ࡯࠮࡯ࡢࡄࡉ࡯࠮࡯ࡢࡄࡉ࡯࠮࡯ࡢࡄ⁁ᘒ⁁ᘒ⁁ᘒ⁁ᘒ

H = High ಴ജ࡞ࡌ࡟

L = Low ಴ജ࡞ࡌ࡟

Hi-Z =
ࠬࡦ࠳࡯ࡇࡦࠗࠗࡂ

Q =
಴ജ┵ሶޔ಴ജ⁁ᘒࠍ଻ᜬࠆߔ

QB =
෺ᣇะ┵ሶޔ಴ജ⁁ᘒࠍ଻ᜬࠆߔ

⴫⴫⴫⴫ ᣿⺑᣿⺑᣿⺑᣿⺑ߩߩߩߩ࡞࠮࡞࠮࡞࠮࡞࠮ :4-1

ฬฬฬฬ࡞࠮࡞࠮࡞࠮࡞࠮ ⺑᣿⺑᣿⺑᣿⺑᣿

HIS H ࡓ࠹ࠬࠪ

1
↪ LVCMOS3

ᯏ⢻ઃࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃ౉ജ࠻࠶ࡒࡘࠪ

HISD H ↪ࡓ࠹ࠬࠪ LVCMOS ᛶ᛫ઃࡦ࠙࠳࡞ࡊᯏ⢻෸߮ࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃ౉ജ࠻࠶ࡒࡘࠪ

HISU H ↪ࡓ࠹ࠬࠪ LVCMOS ᛶ᛫ઃࡊ࠶ࠕ࡞ࡊᯏ⢻෸߮ࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃ౉ജ࠻࠶ࡒࡘࠪ

HID H ↪ࡓ࠹ࠬࠪ LVCMOS ౉ജࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃᯏ⢻෸߮ࡦ࠙࠳࡞ࡊᛶ᛫ઃ

HO H ↪ࡓ࠹ࠬࠪ LVCMOS ಴ജࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃᯏ⢻ઃ

HB H ↪ࡓ࠹ࠬࠪ LVCMOS ෺ᣇะࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃᯏ⢻ઃ

HBD H ↪ࡓ࠹ࠬࠪ LVCMOS ෺ᣇะࡈ࡯࠮࡞ࠗࠚࡈޔࠔࡈ࠶ࡃᯏ⢻෸߮ࡦ࠙࠳࡞ࡊᛶ᛫ઃ

LIDS L ࡓ࠹ࠬࠪ

2 ↪ LVCMOS ↪ LVCMOS  ᛶ᛫ઃࡦ࠙࠳࡞ࡊޔࠔࡈ࠶ࡃ౉ജ࠻࠶ࡒࡘࠪ

LITR L ࠔࡈ࠶ࡃ౉ജ࠻ࡦ࡟ࠕࡇࠬࡦ࡜࠻↪ࡓ࠹ࠬࠪ
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╙ 4 ┨ ┵ሶ
ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬ࠻ࠬ࠻ࠬ࠻ࠬࡎࡎࡎࡎ  4.2.1

⴫⴫⴫⴫ ሶ⺑᣿ሶ⺑᣿ሶ⺑᣿ሶ⺑᣿┵┵┵┵ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ :4-2

┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࠲࠲࠲࠲

ࠗࠗࠗࠗ

ࡊࡊࡊࡊ

┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ ฬฬฬฬ࡞࠮࡞࠮࡞࠮࡞࠮ 㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽

࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ

ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

⺑᣿⺑᣿⺑᣿⺑᣿

CS# I 28 HIS IOVDD — —
ޕߔߢ࠻ࠢ࡟࠮ࡊ࠶࠴ߪ౉ജ┵ሶߩߎ

WR# I 27 HIS IOVDD — —
ޔ#RDU ޔ#WRޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉ജ┵ሶߩߎ
SCK 4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀߦ ࠗ࠻ࠬࡎ ┨

ሶ㈩⟎ (13┵ࠬࠗࠚࡈ࠲ࡦ ࠫ࡯ࡍ  ޕෳᾖࠍޠ(

RD# I 26 HISU IOVDD — —
#RDLޔ #RDޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉ജ┵ሶߩߎ ߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀ ࠲ࡦࠗ࠻ࠬࡎ ┨

ሶ㈩⟎ (13┵ࠬࠗࠚࡈ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

UB# I 25 HISU IOVDD — —
#WRUޔ #UBޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉ജ┵ሶߩߎ ߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀ ࠲ࡦࠗ࠻ࠬࡎ ┨

ሶ㈩⟎ (13┵ࠬࠗࠚࡈ ࠫ࡯ࡍ  ޕෳᾖࠍޠ(

LB# I 24 HISU IOVDD — —
#WRLޔ#LBޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉ജ┵ሶߩߎ ߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀ ࠲ࡦࠗ࠻ࠬࡎ ┨

ሶ㈩⟎ (13┵ࠬࠗࠚࡈ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

AB0 IO 2 HB IOVDD QB —
TEޔAB0ޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉಴ജ┵ሶߩߎ ഀߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅ ࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨

ࠗࠬ┵ሶ㈩⟎ (13 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

AB1 I 3 HID IOVDD — —
#P/CޔAB1ޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉ജ┵ሶߩߎ ഀߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅ ࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨

ࠗࠬ┵ሶ㈩⟎ (13 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

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

HID IOVDD — —
ࠬࡃࠬ࡟࠼ࠕ࠻ࠬࡎߪ౉ജ┵ሶߩࠄࠇߎ AB[18:2] ߢ
4.4ޟߪ⚦⹦ޕߔ  ⟎ሶ㈩┵ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨
(13 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

DB0 IO 29 HB IOVDD — —
SIޔDB0ޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉಴ജ┵ሶߩߎ ഀߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅ ࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨

ࠗࠬ┵ሶ㈩⟎ (13 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

DB1 IO 31 HB IOVDD — —
SOޔDB1ޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉಴ജ┵ሶߩߎ ߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀ ࠲ࡦࠗ࠻ࠬࡎ ┨

ሶ㈩⟎ (13┵ࠬࠗࠚࡈ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

DB[7:2] IO 37~32 HB IOVDD — —
ࠬࡃ࠲࡯࠺࠻ࠬࡎߪ౉಴ജ┵ሶߩࠄࠇߎ DB[7:2] ߢ
4.4ޟߪ⚦⹦ޕߔ  ⟎ሶ㈩┵ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨
(13 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

DB8 IO 40 HB IOVDD — —
TEޔDB8ޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉಴ജ┵ሶߩߎ ߦ

4.4ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀ ࠲ࡦࠗ࠻ࠬࡎ ┨

ሶ㈩⟎ (13┵ࠬࠗࠚࡈ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

DB[15:9] IO 47~41 HB IOVDD — —
ࠬࡃ࠲࡯࠺࠻ࠬࡎߪ౉಴ജ┵ሶߩࠄࠇߎ DB[15:9] ߢ
4.4ޟߪ⚦⹦ޕߔ  ⟎ሶ㈩┵ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨
(13 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

RESET# I 100 HIS IOVDD — —
୯ߩ࠲ࠬࠫ࡟ౝㇱోޔࠅࠃߦ౉ജߩ࡯ࡠࡉࠖ࠹ࠢࠕ

ࠖ࠹ࠢࠕࡦࠗࠍାภోޔߒቯ⸳ߦ୯ߩ࠻࡞ࠜࡈ࠺ࠍ

ޕߔ߹ߒᚯߦᘒ⁁ߥࡉ
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╙ 4 ┨ ┵ሶ
ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ  4.2.2

౉ജ౉ജ౉ജ౉ജࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ  4.2.3

⴫⴫⴫⴫ ሶ⺑᣿ሶ⺑᣿ሶ⺑᣿ሶ⺑᣿┵┵┵┵ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ :4-3

┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࠲࠲࠲࠲

ࠗࠗࠗࠗ

ࡊࡊࡊࡊ

┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ ฬฬฬฬ࡞࠮࡞࠮࡞࠮࡞࠮ 㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽

࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ

ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

⺑᣿⺑᣿⺑᣿⺑᣿

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

66~61
HO IOVDD Q L

ࠬࡃ࠲࡯࠺࡞ࡀࡄޔߪ಴ജ┵ሶߩࠄࠇߎ PDT[11:0]
4.5ޟߪ⚦⹦ ޕߔߢ ሶ㈩┵ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ ┨

⟎ (14 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

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

HBD IOVDD QB L

ޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉಴ജ┵ሶߩࠄࠇߎ

PDT[23:12]ޔGPIO ߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀߦ

4.5ޟ ሶ㈩⟎ (14┵ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ ┨ ࠫ࡯ࡍ

ޕෳᾖࠍޠ(

VS O 54 HO IOVDD Q L
ߪ಴ജ┵ሶߩߎ VS หᦼା⋤ုߩ࡞ࡀࡄޔࠅ޽ߢ

ภޕߔߢ⹦⚦4.5ޟߪ ┵ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ ┨

ሶ㈩⟎ (14 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

HS O 55 HO IOVDD Q L
ߪ಴ജ┵ሶߩߎ HS ᳓ᐔหᦼାߩ࡞ࡀࡄޔࠅ޽ߢ

ภޕߔߢ⹦⚦4.5ޟߪ ┵ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ ┨

ሶ㈩⟎ (14 ࠫ࡯ࡍ ޕෳᾖࠍޠ(

DE O 56 HO IOVDD Q L
ޔDEޔࠅ޽߇ᯏ⢻ߩⶄᢙߪ౉಴ജ┵ሶߩࠄࠇߎ
MOD 4.5ޟߪ⚦⹦ޕߔ߹ࠇࠄߡᒰࠅഀߦ ࡞ࡀࡄ ┨

ሶ㈩⟎ (14┵ࠬࠗࠚࡈ࠲ࡦࠗ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

PDCLK O 59 HO IOVDD Q L
ߪ಴ജ┵ሶߩߎ PDCLK ࠮ࠢࡇߩ࡞ࡀࡄޔࠅ޽ߢ

4.5ޟߪ⚦⹦ޕߔߢࠢ࠶ࡠࠢ࡞ ࠲ࡦࠗ࡞ࡀࡄ ┨

ሶ㈩⟎ (14┵ࠬࠗࠚࡈ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

⴫⴫⴫⴫ ౉ജ┵ሶ⺑᣿౉ജ┵ሶ⺑᣿౉ജ┵ሶ⺑᣿౉ജ┵ሶ⺑᣿ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ :4-4

┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࠲࠲࠲࠲

ࠗࠗࠗࠗ

ࡊࡊࡊࡊ

┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ ฬฬฬฬ࡞࠮࡞࠮࡞࠮࡞࠮ 㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽

࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ

ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮

ᤨᤨᤨᤨ࠼࠼࠼࠼࡯ࡕ࡯ࡕ࡯ࡕ࡯ࡕ

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩ

࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

⺑᣿⺑᣿⺑᣿⺑᣿

CLKI I 49 HIS IOVDD — — PLL ߪߚ߹ MCLK ౉ജࠢ࠶ࡠࠢߩ
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╙ 4 ┨ ┵ሶ
ઁઁઁઁߩߘߩߘߩߘߩߘ  4.2.4

4.2.5  㔚Ḯ෸㔚Ḯ෸㔚Ḯ෸㔚Ḯ෸߮߮߮߮ࠣ࠼ࡦ࡜ࠣ࠼ࡦ࡜ࠣ࠼ࡦ࡜ࠣ࠼ࡦ࡜

⴫⴫⴫⴫ ሶ⺑᣿┵ሶ⺑᣿┵ሶ⺑᣿┵ሶ⺑᣿┵ߩߩߩߩઁઁઁઁߩߘߩߘߩߘߩߘ :4-5

┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࠲࠲࠲࠲

ࠗࠗࠗࠗ

ࡊࡊࡊࡊ

┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ ฬฬฬฬ࡞࠮࡞࠮࡞࠮࡞࠮ 㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽

࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ

ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

⺑᣿⺑᣿⺑᣿⺑᣿

TESTEN I 98 LIDS COREVDD — —
ߩ⹜㛎ߩ⵾ㅧᤨޔࠅ޽ߢ౉ജ┵ሶ࡞ࡉ࡯ࡀࠗ࠻ࠬ࠹

ߪߢㅢᏱേ૞ޕߔ߹ߒ↪૶ߦߺ GND ߊߡߒ⛯ធߦ

ޕ޿ߐߛ

SCANEN I 99 HISD IOVDD — —
⹜㛎ߩ⵾ㅧᤨޔࠅ޽ߢ౉ജ┵ሶ࡞ࡉ࡯ࡀࠗࡦࡖࠠࠬ

ߪߢㅢᏱേ૞ޕߔ߹ߒ↪૶ߦߺߩ GND ߡߒ⛯ធߦ

ޕ޿ߐߛߊ

VCP O 52 LITR PLLVDD — — ㅢᏱേޕߔ߹ߒ↪૶ߦߺߩ⹜㛎ߩ⵾ㅧᤨߪሶ┵ߩߎ

૞ߪߢᧂធ⛯ޕ޿ߐߛߊߡߒ

CNF[2:0] I 97~95 HIS IOVDD — —

࡯࡟ࠣࠖࡈࡦࠦߩᤨࡦࠝ࡯ࡢࡄߪ౉ജ┵ሶߩࠄࠇߎ

4.3ޟߪ⚦⹦ޕߔ߹ࠇߐ↪૶ߦࡦ࡚ࠪ ࠣࠖࡈࡦࠦ ┨

13) ࡦ࡚ࠪࡊࠝࡦ࡚ࠪ࡯࡟ ࠫ࡯ࡍ ޕෳᾖࠍޠ(

Note: ߪሶ┵ߩࠄࠇߎ  IOVDD ߪߚ߹ GND ធធ⋤ߦ

ޕ޿ߐߛߊߡߒ⛯

GPIO[3:0] IO 94~91 HBD IOVDD QB — ߪ࠻࡞ࠜࡈ࠺ޕߔߢ౉಴ജ┵ሶ↪᳢ߪሶ┵ߩࠄࠇߎ

౉ജޕߔ߹޿ߡߞߥߦ

⴫⴫⴫⴫ 4-6: 㔚Ḯ෸㔚Ḯ෸㔚Ḯ෸㔚Ḯ෸߮߮߮߮ࠣ࠼ࡦ࡜ࠣ࠼ࡦ࡜ࠣ࠼ࡦ࡜ࠣ࠼ࡦ࡜┵ሶ⺑᣿┵ሶ⺑᣿┵ሶ⺑᣿┵ሶ⺑᣿

┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࠲࠲࠲࠲

ࠗࠗࠗࠗ

ࡊࡊࡊࡊ

┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ┵ሶ⇟ภ ฬฬฬฬ࡞࠮࡞࠮࡞࠮࡞࠮ 㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽㔚Ḯ♽

࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ࡯ࡢࡄ

ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮ࡉ࡯࠮

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝࠻࠶࠮࡝

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁ߩߩߩߩᤨᤨᤨᤨ

⺑᣿⺑᣿⺑᣿⺑᣿

IOVDD P 1, 30, 50, 60, 73, 89 P — — — IO 㔚Ḯ

COREVDD P 13, 39, 58, 79 P — — —
㔚Ḯ↪ࠕࠦ

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

80, 90
P — — —

࠼ࡦ࡜౒ㅢࠣ♽࡞࠲ࠫ࠺

PLLVDD AP 53 P — — — PLL ↪㔚Ḯ

PLLGND AG 51 P — — — PLL ࠼ࡦ࡜ࠣ↪
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╙ 4 ┨ ┵ሶ
ࡦ࡚ࠪࡊࠝࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦࡦ࡚ࠪࡊࠝࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦࡦ࡚ࠪࡊࠝࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦࡦ࡚ࠪࡊࠝࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦ  4.3

CNF[2:0] ┵ሶߩࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎߪㆬᛯߦ૶↪ߩࠄࠇߎޕߔ߹ࠇߐ┵ሶޔߪ⋥ធ IOVDD ߪߚ߹

GND ޕ޿ߐߛߊߡߒ⛯ធߦ

⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩┵┵┵┵ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ  4.4

S1D13781 ߪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎߩ CNF[2:0] ┵ሶࠅࠃߦ⸳ቯޕߔ߹ࠇߐ ⹦⚦4.3ޟߪߡ޿ߟߦ ┨ ࠦ
13) ࡦ࡚ࠪࡊࠝࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦ ࠫ࡯ࡍ ޕߔ߹޿ෳᾖ㗿ࠍޠ(

H: ⋥ធ IOVDD ߳ធ⛯ 

L: ⋥ធ GND ߳ធ⛯ 

Low: ߩࠬࡃࠬ࡟࠼ࠕౝ⬿߇ࡦ࠙࠳࡞ࡊ᦭ല 

TE ߪ REG[22h] Display Settings Register ࠻࠶ࡆ 6-5 ߔ߹ࠇߐ᳿ቯߢ

⴫⴫⴫⴫ ㆬᛯㆬᛯㆬᛯㆬᛯ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ :4-7 ( ㆬㆬㆬㆬᛯᛯᛯᛯࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ )

౉ജ౉ജ౉ജ౉ജࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦࡦ࡚ࠪ࡯࡟ࠣࠖࡈࡦࠦ

ᘒ⁁ᘒ⁁ᘒ⁁ᘒ⁁࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ࠻࠶࠮࡝ࡦࠝ࡯ࡢࡄ

1 (IOVDD ߳߳߳߳ធ⛯ធ⛯ធ⛯ធ⛯ ) 0 (GND ߳߳߳߳ធ⛯ធ⛯ធ⛯ធ⛯ )

CNF[2:0]

࠻ࠢ࡟ࠗ࠳ :000 16 ࠼࡯ࡕ࠻࠶ࡆ 1 
࠻ࠢ࡟ࠗ࠳ :001 16 ࠼࡯ࡕ࠻࠶ࡆ 2 
࠻ࠢ࡟ࠗ࠳ࡦࠗ :010 16 ࠼࡯ࡕ࠻࠶ࡆ 1 
࠻ࠢ࡟ࠗ࠳ࡦࠗ :011 16 ࠼࡯ࡕ࠻࠶ࡆ 2 
࠻ࠢ࡟ࠗ࠳ :100 8  ࠻࠶ࡆ

࠻ࠢ࡟ࠗ࠳ࡦࠗ :101 8  ࠻࠶ࡆ

 ࡉ࡯ࠩ࡝ :110

111: SPI

⴫⴫⴫⴫ ⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩┵┵┵┵ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ :4-8

S1D13781 
┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳

16 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ 1

࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳

16 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ 2

࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ

16 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ 1

࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ

16 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ 2

࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳

8 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ

8 ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

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
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╙ 4 ┨ ┵ሶ
⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩┵┵┵┵ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ  4.5

ߪ࠼࡯ࡕߩࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ REG[20h] Panel Setting Miscellaneous Register ࠻࠶ࡆ 3-0 ᳿ࠅࠃߦ

ቯޕߔ߹ࠇߐ

Note
1. L: ಴ജߪ Low  ࿕ቯߦ

2. H: ಴ജߪ High  ࿕ቯߦ

3. PDT[12:23]   ޕߔ߹ࠅߥߣήലߪࡦ࠙࠳࡞ࡊ⬿ౝޔᤨߩࠬࡃ࠲࡯࠺࡞ࡀࡄ߇
PDT[12:23] ߇ GPIO ߪ ࡦ࠙࠳࡞ࡊ⬿ౝޔᤨߩ REG[D4h] GPIO Pull-Down Control Register 
ޕߔ߹ࠇߐ೙ᓮࠅࠃߦ

⴫⴫⴫⴫ ⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩⟎ሶ㈩┵┵┵┵ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ :4-9

S1D13781
┵ሶฬ┵ሶฬ┵ሶฬ┵ሶฬ

࡞ࡀࡄࡉࠪ࠶ࡄࡠࠢࡁࡕ࡞ࡀࡄࡉࠪ࠶ࡄࡠࠢࡁࡕ࡞ࡀࡄࡉࠪ࠶ࡄࡠࠢࡁࡕ࡞ࡀࡄࡉࠪ࠶ࡄࡠࠢࡁࡕ ࡞ࡀࡄࡉࠪ࠶ࡄ࡯࡜ࠞ࡞ࡀࡄࡉࠪ࠶ࡄ࡯࡜ࠞ࡞ࡀࡄࡉࠪ࠶ࡄ࡯࡜ࠞ࡞ࡀࡄࡉࠪ࠶ࡄ࡯࡜ࠞ ᳢↪᳢↪᳢↪᳢↪ TFT

4-bit 8-bit
8-bit

࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ 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) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 5 ┨ ࿁〝ࠢ࠶ࡠࡉ࿑
╙╙╙╙ 5 ┨┨┨┨  ࿁〝࿁〝࿁〝࿁〝ࠢࠢࠢࠢ࠶ࡠࡉ࠶ࡠࡉ࠶ࡠࡉ࠶ࡠࡉ࿑࿑࿑࿑

࿑࿑࿑࿑ ࿑࿑࿑࿑ࠢ࠶ࡠࡉࠢ࠶ࡠࡉࠢ࠶ࡠࡉࠢ࠶ࡠࡉ :5-1

࠻ࠬࡎ

8/16bit

࠻ࠢ࡟ࠗ࠳ /
࠻ࠢ࡟ࠗ࠳ࡦࠗ

SPI

࡝ࡕࡔ

LUT1

LUT2

PIP ࡗࠗ࡟

ࡗࠗ࡟ࡦࠗࡔ

ࠣࡦࠖ࠺ࡦ࡟ࡉ

LCD

࠲ࠬࠫ࡟

࡝ࡕࡔ

384KB
PLL

ࠢ࠶ࡠࠢ

࠻ࠬ࠹ MUX

ࡊࠗࡄ

ࡊࠗࡄ

ࠬࠗࠚࡈ࠲ࡦࠗ

ࠬࠗࠚࡈ࠲ࡦࠗ
ࠬࠗࠚࡈ࠲ࡦࠗ
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╙ 6 ┨ ౝ⬿࡝ࡕࡔ
╙╙╙╙ 6 ┨┨┨┨  ౝ⬿ౝ⬿ౝ⬿ౝ⬿࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ

ࡊ࠶ࡑ࡝ࡕࡔࡊ࠶ࡑ࡝ࡕࡔࡊ࠶ࡑ࡝ࡕࡔࡊ࠶ࡑ࡝ࡕࡔ  6.1

࿑࿑࿑࿑ ᭴ᚑ᭴ᚑ᭴ᚑ᭴ᚑ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ :6-1 ( ࠣࡦࡇ࠶ࡑࠣࡦࡇ࠶ࡑࠣࡦࡇ࠶ࡑࠣࡦࡇ࠶ࡑ࠻ࠢ࡟࠻ࠢ࡟࠻ࠢ࡟࠻ࠢ࡟ࠗ࠳ࠗ࠳ࠗ࠳ࠗ࠳ )

S1D13781 ߪ 384K LUTޔ࠲ࠬࠫ࡟ޔVRAMޕߔ߹޿ߡߒ⬿ౝࠍ࡝ࡕࡔߩ࠻ࠗࡃ ࡇ࠶ࡑ࠻ࠢ࡟ࠗ࠳ߪ

 ޕߔ߹޿ߡࠇߐࠣࡦ

00000h

608FFh

5FFFFh
60000h

VRAM
384K ࠻ࠗࡃ

1 ࠼࡯ࡕࡗࠗ࡟ 2 ࠼࡯ࡕࡗࠗ࡟

ࡗࠗ࡟ࡦࠗࡔ

ࡗࠗ࡟ࡦࠗࡔ

PIP ࡗࠗ࡟

࠲ࠬࠫ࡟

㐿ᆎߪࠬ࡟࠼ࠕ 32 ࠻࠶ࡆ

࠲ࠬࠫ࡟

࠲ࠬࠫ࡟

LUT 1

60800h

LUT 2

603FFh
60400h

607FFh

LUT 1 LUT 1

LUT 2

ㆩ቞ࠍ࠻ࡦࡔࠗ࡜ࠕ

㐿ᆎߪࠬ࡟࠼ࠕ 32 ࠻࠶ࡆ

ㆩ቞ࠍ࠻ࡦࡔࠗ࡜ࠕ

㐿ᆎߪࠬ࡟࠼ࠕ 32 ࠻࠶ࡆ

ㆩ቞ࠍ࠻ࡦࡔࠗ࡜ࠕ
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╙ 6 ┨ ౝ⬿࡝ࡕࡔ
6.2  ᦨᄢ⸃௝ᐲ଀ᦨᄢ⸃௝ᐲ଀ᦨᄢ⸃௝ᐲ଀ᦨᄢ⸃௝ᐲ଀

1 ࠼࡯ࡕࡗࠗ࡟ (PIP REG[60h] PIP Enable Registerޔࡈࠝࡗࠗ࡟ ࠻࠶ࡆ 2-0=000b) ోޔ႐วߩ 384K
ߩ࠻ࠗࡃ VRAM ࠬ࡟࠼ࠕ㐿ᆎߩࡗࠗ࡟ࡦࠗࡔޕߔ߹߈ߢ↪૶ߡߒߣ↪ࡗࠗ࡟ࡦࠗࡔߡోߪ (REG[42h] 
Main Layer Start Address Register 0 ෸߮ REG[44h] Main Layer Start Address Register 1) 32 ߪ ࠻࠶ࡆ

1ޔߦએਅޕ޿ߐߛߊߡߒᜰቯߢ࠻ࡦࡔࠗ࡜ࠕ ߹ߒ␜ࠍᦨᄢ⸃௝ᐲ଀ߩࡗࠗ࡟ࡦࠗࡔߩ࠼࡯ࡕࡗࠗ࡟

ޕߔ

2 ࠼࡯ࡕࡗࠗ࡟ (PIP REG[60h] PIP Enable Registerޔࡦࠝࡗࠗ࡟ ࠻࠶ࡆ 2-0=001b ~ 111b) ޔ႐วߩ

384K ߩ࠻ࠗࡃ VRAM ߣࡗࠗ࡟ࡦࠗࡔߪ PIP ࠬ࡟࠼ࠕ㐿ᆎߩࡗࠗ࡟ࡦࠗࡔޕߔ߹ߒ↪౒ߢࡗࠗ࡟

(REG[42h] Main Layer Start Address Register 0 ෸߮ REG[44h] Main Layer Start Address Register 1) ෸
߮ PIP ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ (REG[52h] PIP Layer Start Address Register 0 ෸߮ REG[54h] PIP Layer 
Start Address Register 1) 32 ߦ౒ޔߪ 2ޔߦએਅޕ޿ߐߛߊߡߒᜰቯߢ࠻ࡦࡔࠗ࡜ࠕ࠻࠶ࡆ ࡯ࡕࡗࠗ࡟

ߣࡗࠗ࡟ࡦࠗࡔߩ࠼ PIP ޕߔ߹ߒ␜ࠍᦨᄢ⸃௝ᐲ଀ߚߖࠊวߺ⚵ࠍࡗࠗ࡟

⴫⴫⴫⴫ 6-1: 1 ᦨᦨᦨᦨᄢ⸃௝ᐲ଀ᄢ⸃௝ᐲ଀ᄢ⸃௝ᐲ଀ᄢ⸃௝ᐲ଀ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔߩߩߩߩᤨᤨᤨᤨ࠼࡯࠼࡯࠼࡯࠼࡯ࡕࡗࠗ࡟ࡕࡗࠗ࡟ࡕࡗࠗ࡟ࡕࡗࠗ࡟

౉ജ౉ജ౉ജ౉ജ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ ᳓ᐔ⸃௝ᐲ᳓ᐔ⸃௝ᐲ᳓ᐔ⸃௝ᐲ᳓ᐔ⸃௝ᐲ ု⋥⸃௝ᐲု⋥⸃௝ᐲု⋥⸃௝ᐲု⋥⸃௝ᐲ

RGB 8:8:8 480 273

RGB 5:6:5 480 409

8 bpp + LUT1 800 491

⴫⴫⴫⴫ 6-2: 2 ᦨᄢ⸃௝ᐲ଀ᦨᄢ⸃௝ᐲ଀ᦨᄢ⸃௝ᐲ଀ᦨᄢ⸃௝ᐲ଀ߖࠊߖࠊߖࠊߖࠊววววߺߺߺߺ⚵⚵⚵⚵ߩߩߩߩᤨᤨᤨᤨ࠼࡯࠼࡯࠼࡯࠼࡯ࡕࡗࠗ࡟ࡕࡗࠗ࡟ࡕࡗࠗ࡟ࡕࡗࠗ࡟

଀଀଀଀ ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ ౉ജ౉ജ౉ജ౉ജ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ ᳓ᐔ⸃௝ᐲ᳓ᐔ⸃௝ᐲ᳓ᐔ⸃௝ᐲ᳓ᐔ⸃௝ᐲ ု⋥⸃௝ᐲု⋥⸃௝ᐲု⋥⸃௝ᐲု⋥⸃௝ᐲ

1
ࡦࠗࡔ

RGB 8:8:8 400 240

PIP 8 bpp + LUT2 400 240

2
ࡦࠗࡔ

RGB 8:8:8 480 240

PIP RGB 5:6:5 200 110

3
ࡦࠗࡔ

RGB 8:8:8 270 240

PIP RGB 8:8:8 270 240
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╙ 7 ࠢ࠶ࡠࠢ ┨
╙╙╙╙ 7 ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ  ┨┨┨┨

࡯࡝࠷ࠢ࠶ࡠࠢ࡯࡝࠷ࠢ࠶ࡠࠢ࡯࡝࠷ࠢ࠶ࡠࠢ࡯࡝࠷ࠢ࠶ࡠࠢ  7.1

࿑࿑࿑࿑ ᭎ⷐ࿑᭎ⷐ࿑᭎ⷐ࿑᭎ⷐ࿑ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ :7-1

7.2  PLL ቯ⸳ቯ⸳ቯ⸳ቯ⸳ߩߩߩߩ

PLL 㑐ㅪ࠲ࠬࠫ࡟ (REG[10h] PLL Setting Register 0~REG[14h] PLL Setting Register 2) ࿑ߩએਅޔߪ

ޕ޿ߐߛߊߡߒቯ⸳ߦ߁ࠃߩ

࿑࿑࿑࿑ 7-2: PLL ⸳ቯ⸳ቯ⸳ቯ⸳ቯ

Note
S1D13781 ߇ MCLK ߡߒߣ౉ജߩ PLL ࠢ࠶ࡠ౉ജࠢ߇࠻ࠬࡎߟዏ਌ޔࠇߐቯ⸳߁ࠃࠆߔ↪૶ࠍ಴ജߩ

(CLKI) CLKIޔ႐ว޿ߚߒ஗ᱛࠍ ߦ೨ࠆߔ஗ᱛࠍ PLL ஗ᱛࠍ (REG[10h] PLL Setting Register 0 ࠻࠶ࡆ

0=0b) ࠅࠃߦᠲ૞ߩߎޕ޿ߐߛߊߡߖߐ PLL ࠻࠶ࡆࠢ࠶ࡠ (REG[10h] PLL Setting Register 0 ࠻࠶ࡆ

15) ߇ Low(0) ߮ౣޕߔ߹ࠅߥߦ CLKI ଏ⛎ࠍᆎࠆ߼႐ว߮ౣߪ࠻ࠬࡎޔߪ PLL ߊߡߒߦ࡞ࡉ࡯ࡀࠗࠍ

ޕ޿ߐߛ

MCLK

PLL

DIV

REG[04h] ࠻࠶ࡆ 1-0

REG[10h] ࠻࠶ࡆ 0
On/Off

PCLK

CLKI

REG[16h] ࠻࠶ࡆ 3-0

REG[10h] ࠻࠶ࡆ 1

POCLK
0

1

PLL

M ࠳ࠗࡃࠖ࠺
CLKI POCLK

fPOCLKfCLKI
1~33MHz

PFDCLK
fPFDCLK
1~2MHz

N ࠲ࡦ࠙ࠞ L ࠲ࡦ࠙ࠞ

33~66MHz

REG[12h] 9-0 ࠻࠶ࡆ REG[12h] 13-10 ࠻࠶ࡆ REG[14h] 9-0 ࠻࠶ࡆ
(010h ~ 041h)(= 0h)(000h ~ 020h)
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╙ 7 ࠢ࠶ࡠࠢ ┨
ᦨૐ᧦ઙᦨૐ᧦ઙᦨૐ᧦ઙᦨૐ᧦ઙࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦቯ⸳ቯ⸳ቯ⸳ቯ⸳ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ  7.3

REG[16h] Internal Clock Configuration Register MCLKޔߪ ( ࠢ࠶ࡠࠢ࡯࡝ࡕࡔ ) ߣ PCLK( ࠢ࡞࠮ࠢࡇ

ࠢ࠶ࡠ ) ࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄޔࠅࠃߦಽ๟Ყߩߎޕߔ߹ߒ᳿ቯࠍಽ๟Ყߩ ( േ૞ࠢࠢ࠶ࡠ

:PCLK) ࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡝ࡕࡔߡߒኻߦ ( േ૞ࠢࠢ࠶ࡠ :MCLK) ߥࠊวߦ㑆߇⛎ଏ࠲࡯࠺ߩ

PCLKޔࠅ߹ߟޕߔ߹ߒ␜⴫ࠍ࠲࡯࠺ࡒࠧߪࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄޔ႐วߚߞ߆  ߇₸Ყߩ
MCLK ࡄޕࠎߖ߹߈ߢ߇ߣߎࠆߔ⛎ଏࠍ࠲࡯࠺ߪࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡝ࡕࡔޔᤨߚߞ਄࿁ࠅࠃ

ߣࡦࠗࡔߡߒߘ࡞ࡉ࡯ࡀPIPࠗޔߪઙ᧦ߩࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࠲ࡦࠗ࡞ࡀ PIP ࠃߦ࿁ォߩ෺ᣇ࠙࠼ࡦࠗ࠙

ߪ⴫ߩએਅޕߔ߹ࠅࠊᄌࠅ REG[16h] Internal Clock Configuration Register ޕߔߢ଀ߩቯ⸳ߩᦨૐ᧦ઙߩ

Note
਄⸥ߩ⴫ߪ 2D BitBLT ࠍࠬ࠮ࠢࠕ࠻ࠬࡎߣ⠨ᘦߦ౉ޕࠎߖ߹޿ߡࠇታ㓙ߩ⸳ቯߩࠄࠇߎޔߪߢὑࠬߩ

ޕ޿ߐਅߡ޿߅ߡߌⓨࠍࠬ࡯ࡍ

⴫⴫⴫⴫ 7-1: REG[16] ᦨૐ᧦ઙᦨૐ᧦ઙᦨૐ᧦ઙᦨૐ᧦ઙߩߢߩߢߩߢߩߢ⸳ቯ⸳ቯ⸳ቯ⸳ቯߩߩߩߩ଀଀଀଀

࠙࠼ࡦࠖ࠙ࡦࠗࡔ࠙࠼ࡦࠖ࠙ࡦࠗࡔ࠙࠼ࡦࠖ࠙ࡦࠗࡔ࠙࠼ࡦࠖ࠙ࡦࠗࡔ

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 ࠙ࠖ࠙࠼ࡦࠖ࠙࠙࠼ࡦࠖ࠙࠙࠼ࡦࠖ࠙࠙࠼ࡦ

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] ᦨૐ᧦ઙᦨૐ᧦ઙᦨૐ᧦ઙᦨૐ᧦ઙ 0 (1:1) 1 (2:1) 0 (1:1) 1 (2:1) 0 (1:1) 2 (3:1) 1 (2:1) 3 (4:1)
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╙ 8 ┨ DC ․ᕈ
╙╙╙╙ 8 ┨┨┨┨  DC ․ᕈ․ᕈ․ᕈ․ᕈ

8.1  ⛘ኻᦨᄢቯᩰ⛘ኻᦨᄢቯᩰ⛘ኻᦨᄢቯᩰ⛘ኻᦨᄢቯᩰ

8.2  ផᅑേ૞᧦ઙផᅑേ૞᧦ઙផᅑേ૞᧦ઙផᅑേ૞᧦ઙ

 

⴫⴫⴫⴫ 8-1: ⛘ኻᦨᄢቯᩰ⛘ኻᦨᄢቯᩰ⛘ኻᦨᄢቯᩰ⛘ኻᦨᄢቯᩰ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ ቯᩰቯᩰቯᩰቯᩰ න૏න૏න૏න૏

Core VDD 㔚Ḯ㔚࿶ࠕࠦ
GND - 0.3 to 2.0 V

PLL VDD PLL 㔚Ḯ㔚࿶
GND - 0.3 to 2.0 V

IO VDD IO 㔚Ḯ㔚࿶
COREVDD to 4.0 V

VIN ౉ജ㔚࿶
GND - 0.3 to IOVDD + 0.3 V

VOUT ಴ജ㔚࿶
GND - 0.3 to IOVDD + 0.3 V

IOUT ಴ജ㔚ᵹ
±10 mA

⴫⴫⴫⴫ 8-2: ផᅑേ૞᧦ઙផᅑേ૞᧦ઙផᅑേ૞᧦ઙផᅑേ૞᧦ઙ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ ᧦ઙ᧦ઙ᧦ઙ᧦ઙ
Min Typ Max

න૏න૏න૏න૏

Core VDD 㔚Ḯ㔚࿶ࠕࠦ
GND = 0 V 1.35 1.5 1.65 V

PLL VDD PLL 㔚Ḯ㔚࿶
GND = 0 V 1.35 1.5 1.65 V

IO VDD IO 㔚Ḯ㔚࿶
GND = 0 V 1.62 1.8/3.3 3.6 V

VIN ౉ജ㔚࿶
— GND — IOVDD V

TOPR േ૞᷷ᐲ

S1D13781F00A*** -40 25 85 °C

S1D13781F01A*** -40 25 105 °C
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╙ 8 ┨ DC ․ᕈ
8.3  㔚᳇⊛․ᕈ㔚᳇⊛․ᕈ㔚᳇⊛․ᕈ㔚᳇⊛․ᕈ

એਅߩ․ᕈߪ TOPR = -40 ~ 85 ͠ (S1D13781F00A***) 
= -40 ~ 105 ͠ (S1D13781F01A***)

⴫⴫⴫⴫ 8-3: IOVDD = 3.3V ±±±± 0.3V, GND = 0V

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ ᧦ઙ᧦ઙ᧦ઙ᧦ઙ
Min Typ Max

න૏න૏න૏න૏

IIZ ౉ജࠢ࡯࡝㔚ᵹ
— -5 — 5

ǴA
IOZ Off State 㔚ᵹࠢ࡯࡝

— -5 — 5

IOVOH High ಴ജ㔚࿶࡞ࡌ࡟

IOVDD = Min.
IOH = -4mA

IOVDD-0.4 — — V

IOVOL Low ಴ജ㔚࿶࡞ࡌ࡟

IOVDD = Min.
IOL = 4mA

— — 0.4 V

VIH High ౉ജ㔚࿶࡞ࡌ࡟

LVCMOS ࡞ࡌ࡟

IOVDD = Max.
2.2 — IOVDD+0.3

V
VIL Low ౉ജ㔚࿶࡞ࡌ࡟

LVCMOS ࡞ࡌ࡟

IOVDD = Min.
-0.3 — 0.8

VT+ 㔚࿶ࠟ࡝࠻ࡉࠖ࠹ࠫࡐ LVCMOS ࠻࠶ࡒࡘࠪ
1.2 — 2.52

V
VT- 㔚࿶ࠟ࡝࠻ࡉࠖ࠹ࠟࡀ LVCMOS ࠻࠶ࡒࡘࠪ

0.75 — 1.98

DV
㔚࿶ࠬࠪ࡝࠹ࠬࡅ LVCMOS ࠻࠶ࡒࡘࠪ

0.3 — — V

RPU ᛶ᛫ࡊ࠶ࠕ࡞ࡊ
VI = 0V 20 50 120 kΩ

RPD ᛶ᛫ࡦ࠙࠳࡞ࡊ
VI = IOVDD 20 50 120 kΩ

CIO ┵ሶኈ㊂
f = 1MHz, IOVDD = 0V — — 10 pF

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

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ ᧦ઙ᧦ઙ᧦ઙ᧦ઙ
Min Typ Max

න૏න૏න૏න૏

IIZ ౉ജࠢ࡯࡝㔚ᵹ
— -5 — 5

ǴA
IOZ 㔚ᵹࠢ࡯࡝ᘒ⁁ࡈࠝ

— -5 — 5

IOVOH High ಴ജ㔚࿶࡞ࡌ࡟

IOVDD = Min.
IOH = -1.8mA

IOVDD-0.4 — — V

IOVOL Low ಴ജ㔚࿶࡞ࡌ࡟

IOVDD = Min.
IOL = 1.8mA

— — 0.4 V

VIH High ౉ജ㔚࿶࡞ࡌ࡟

LVCMOS ࡞ࡌ࡟

IOVDD = Max.
1.39 — IOVDD+0.3

V
VIL Low ౉ജ㔚࿶࡞ࡌ࡟

LVCMOS ࡞ࡌ࡟

IOVDD = Min.
-0.3 — 0.48

VT+ 㔚࿶ࠟ࡝࠻ࡉࠖ࠹ࠫࡐ LVCMOS ࠻࠶ࡒࡘࠪ
0.57 — 1.48

V
VT- 㔚࿶ࠟ࡝࠻ࡉࠖ࠹ࠟࡀ LVCMOS ࠻࠶ࡒࡘࠪ

0.41 — 1.28

DV
㔚࿶ࠬࠪ࡝࠹ࠬࡅ LVCMOS ࠻࠶ࡒࡘࠪ

0.17 — — V

RPU ᛶ᛫ࡊ࠶ࠕ࡞ࡊ
VI = 0V 36 100 244 kΩ

RPD ᛶ᛫ࡦ࠙࠳࡞ࡊ
VI = IOVDD 36 100 244 kΩ

CIO ┵ሶኈ㊂
f = 1MHz, IOVDD = 0V — — 10 pF
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╙╙╙╙ 9 ┨┨┨┨  A.C. ․ᕈ․ᕈ․ᕈ․ᕈ

᧦ઙ : 

•IOVDD = 1.62V ~ 3.60V

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

෸߮࠻࠶ࡒࡘࠪ• CLKI Triseޔߡ޿ߟߦ౉ജ┵ሶోߊ㒰ࠍ ߣ Tfall ߪ 50ns(10%~90%) એਅߡߒߦ

ޕ޿ߐߛߊ

Triseޔߡ޿ߟߦ౉ജ࠻࠶ࡒࡘࠪో• ߣ Tfall ߪ 5ms(10%~90%) એਅޕ޿ߐߛߊߡߒߦ

•CL=8pF~30pF( ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ )

ࠣࡦࡒࠗ࠲ࠢ࠶ࡠࠢࠣࡦࡒࠗ࠲ࠢ࠶ࡠࠢࠣࡦࡒࠗ࠲ࠢ࠶ࡠࠢࠣࡦࡒࠗ࠲ࠢ࠶ࡠࠢ  9.1

9.1.1  ౉ജ౉ജ౉ജ౉ജࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠ

࿑࿑࿑࿑ ౉ജ౉ജ౉ജ౉ജࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ :9-1 (PLL)

90%

10%

VIH

VIL

t2

t3 t4

tCLKI

tcycle1 tcycle2
t5

t1
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1. ౉ജࠢߪ࠲࠶ࠫ࠼ࠝ࡝ࡇࠢ࠶ࡠਛᔃ๟ᦼ ( ਛᔃ๟ᵄᢙߩㅒᢙ ) ޕߔ߹ࠇࠄ߃឵߈⟎ߦ㑐ଥߩߣ

⴫⴫⴫⴫ ౉ജ౉ജ౉ജ౉ജࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ :9-1 (CLKI)

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Typ Max

න૏න૏න૏න૏

fCLKI ౉ജࠢࠢ࠶ࡠ๟ᵄᢙ
1 1 33 MHz

tCLKI ౉ജࠢࠢ࠶ࡠ๟ᦼ
— 1/fCLKI — µs

t1
౉ജࠢࠢ࠶ࡠ High ᏷ࠬ࡞ࡄ

0.45 — 0.55 tCLKI

t2
౉ജࠢࠢ࠶ࡠ Low ᏷ࠬ࡞ࡄ

0.45 — 0.55 tCLKI

t3
౉ജࠢࠢ࠶ࡠ┙਄ᤨࠅ㑆 (10%~90%) — — 10 ns

t4
౉ജࠢߜ┙ࠢ࠶ࡠਅᤨࠅ߇㑆 (10%~90%) — — 10 ns

t5
౉ജࠢ࠲࠶ࠫ࠼ࠝ࡝ࡇࠢ࠶ࡠ

-300 — 300 ps

⴫⴫⴫⴫ 9-2: PLL ౉ജ౉ജ౉ജ౉ജࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢᤨᤨᤨᤨࠬࡄࠗࡃࠬࡄࠗࡃࠬࡄࠗࡃࠬࡄࠗࡃ (CLKI)

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Typ Max

න૏න૏න૏න૏

fCLKI ౉ജࠢࠢ࠶ࡠ๟ᵄᢙ
— — 66 MHz

tCLKI ౉ജࠢࠢ࠶ࡠ๟ᦼ
— 1/fCLKI — µs

t1
౉ജࠢࠢ࠶ࡠ High ᏷ࠬ࡞ࡄ

6.8 — — ns

t2
౉ജࠢࠢ࠶ࡠ Low ᏷ࠬ࡞ࡄ

6.8 — — ns

t3
౉ജࠢࠢ࠶ࡠ┙਄ᤨࠅ㑆 (10%~90%) — — 5 ns

t4
౉ജࠢߜ┙ࠢ࠶ࡠਅᤨࠅ߇㑆 (10%~90%) — — 5 ns
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9.1.2  PLL ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ

PLL ࿁〝ࠣࡠ࠽ࠕߪ࿁〝ޔ߼ߚࠆ޽ߢ౉ജࠢࠢ࠶ࡠᵄᒻ߿㔚Ḯߦ฽߹ߦ࠭ࠗࡁࠆࠇ㕖Ᏹᢅߦᗵޕߔߢ ࠢ
PLLޔߡߞࠃߦ࠭ࠗࡁࠆࠇ߹฽ߦଏ⛎㔚Ḯ߿ࠢ࠶ࡠ ࿁〝ߩേ૞߇ਇ቟ቯࠍ࠲࠶ࠫޔࠅߚߞߥߦჇᄢߐ

ޕߔ߹ࠅ޽߇ࠇߘ߅ࠆߔࠅߚߖ

PLLޔ߼ߚߩ⚂೙ߩ࠭ࠗࡁ ಽ㔌ߣࡦ࡯࡟ࡊ߿ࠬ࡯࡟࠻ߩ㔚Ḯߩઁޔߪࡦ࡯࡟ࡊ㔚Ḯ߿ࠬ࡯࡟࠻㔚Ḯߩ

ߐߛߊߡߒߦ޿ࠇ߈ࠍ㔚Ḯߌߛࠆ߈ߢޔߡߒ↪૶ࠍࠣࡦ࡝࠲࡞ࠖࡈߚ߹ ޕߔ߹ߒផᅑߊᒝࠍߣߎࠆߔ

ޕ޿ߐߛߊߡߒߦ߁ࠃࠆߥߊߥዋߌߛࠆ߈ߢߪ࠲࠶ࠫߩᵄᒻࠢ࠶ࡠ౉ജࠢ ޕ޿

࿑࿑࿑࿑ 9-2: PLL ⿠േᤨ㑆⿠േᤨ㑆⿠േᤨ㑆⿠േᤨ㑆

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

2.5 ms

PLL ๟ᵄᢙޔࠝߪ ޕߔ߹ߒ਄᣹ߢ߹๟ᵄᢙߚࠇߐቯ⸳ࠅࠃߦ࠲ࠬࠫ࡟ࠄ߆๟ᵄᢙߩᘒ⁁ࡈ

ᦨዊࠢࠍ࠲࠶ࠫࠢ࠶ࡠ଻⸽ޔߪߦࠆߔ቟ቯൻߦ߼ߚߩ 2.5ms ᔅⷐޕߔ߹ߒߣ

(ns) ࠲࠶ࠫ

ᤨ㑆 (ms)

PLL ࡞ࡉ࡯ࡀࠗ

ࡓࠗ࠲ࡦࠗࠢ࠶ࡠ

ࡓࠗ࠲ࡦࠗࠢ࠶ࡠ

ၮḰࠢࠢ࠶ࡠ

2.5 ms

PLL ቟ቯൻ
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╙ 9 ┨ A.C. ․ᕈ
9.2  RESET# ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

࿑࿑࿑࿑ 9-3: RESET# ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

Note
ߪRESET# ᏷ޔߦ߼ߚࠆߔ⸽଻ࠍ࠻࠶࠮࡝ 150ns એ਄ޕ޿ߐߛߊߡߒߦ

⴫⴫⴫⴫ 9-3: PLL ․ᕈ․ᕈ․ᕈ․ᕈ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Max

න૏න૏න૏න૏

f
PLLI M-Divider ᓟߩ PLL ౉ജࠢࠢ࠶ࡠ๟ᵄᢙ

1 2 MHz

f
PLLI2 M-Divider ೨ߩ PLL ౉ജࠢࠢ࠶ࡠ๟ᵄᢙ

1 33 MHz

f
PLLO PLL ಴ജࠢࠢ࠶ࡠ๟ᵄᢙ

33 66 MHz

tPJref PLL ಴ജࠢ࠲࠶ࠫ࠼ࠝ࡝ࡇࠢ࠶ࡠ
-3 3 %

tPDuty PLL ಴ജࠢ࡯ࠖ࠹࡯ࡘ࠺ࠢ࠶ࡠᲧ
30 70 %

tPStal PLL ಴ജ቟ቯᤨ㑆
— 2.5 ms

⴫⴫⴫⴫ 9-4: RESET# ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Max

න૏න૏න૏න૏

t1
ήⷞࠬ࡞ࡄ࠻࠶࠮࡝ࠆࠇߐ᏷

— 42 ns

t2
᦭ലࠬ࡞ࡄ࠻࠶࠮࡝ߥ᏷ (Note ෳᾖ ) 150 — ns

t1 t2

RESET#
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9.3  㔚Ḯ㔚Ḯ㔚Ḯ㔚Ḯࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

9.3.1  㔚Ḯᛩ౉㔚Ḯᛩ౉㔚Ḯᛩ౉㔚Ḯᛩ౉ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

࿑࿑࿑࿑ 9-4: 㔚Ḯᛩ౉㔚Ḯᛩ౉㔚Ḯᛩ౉㔚Ḯᛩ౉ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

Note
ᦨᄢ 500ms COREVDDޔߢ࿐ౝ▸ߩ ߣ IOVDD ޕߔ߹ߒน⸵ࠍㅒォߩᛩ౉㗅ᐨߩ

9.3.2  㔚Ḯಾᢿ㔚Ḯಾᢿ㔚Ḯಾᢿ㔚Ḯಾᢿࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

࿑࿑࿑࿑ 9-6: 㔚Ḯಾᢿ㔚Ḯಾᢿ㔚Ḯಾᢿ㔚Ḯಾᢿࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

Note
ᦨᄢ 500ms COREVDDޔߢ࿐ౝ▸ߩ ߣ IOVDD ޕߔ߹ߒน⸵ࠍㅒォߩಾᢿ㗅ᐨߩ

࿑࿑࿑࿑ 9-5: 㔚Ḯᛩ౉㔚Ḯᛩ౉㔚Ḯᛩ౉㔚Ḯᛩ౉ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Max

න૏න૏න૏න૏

t1 COREVDD ߣ PLLVDD ࠄ߆ࡦࠝ IOVDD ㆃᑧᤨ㑆ߩߢ߹ࡦࠝ
0 500 ms

⴫⴫⴫⴫ 9-5: 㔚Ḯಾᢿ㔚Ḯಾᢿ㔚Ḯಾᢿ㔚Ḯಾᢿࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯ࠪࠬࡦࠤ࡯

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Max

න૏න૏න૏න૏

t1 IOVDD ࠄ߆ COREVDDޔPLLVDD ㆃᑧᤨ㑆ߩߢ߹ࡈࠝ
0 500 ms

COREVDD

t1
PLLVDD

IOVDD

t1

COREVDD

IOVDD

PLLVDD
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ࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ࠻ࠬࡎ  9.4

࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳  9.4.1 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ :9-7 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

CS#

AB[18:1]

WR#

᦭ല

᦭ല

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( ࠻ࠗ࡜ )

( ࠼࡯࡝ )

RD#

t7

t8

UB#
LB#

WR#
RD#

CS#

CS# ࡞࡯ࡠ࠻ࡦࠦ

RD#/WR# ࡞࡯ࡠ࠻ࡦࠦ

t2

t10

᦭ല

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

᦭ല

t9

t7

t8

t12w
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Tmclk = ౝㇱ MCLK ๟ᦼ

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ :9-6 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

Min Max Min Max

t1 AB[18:1], UB#, LB# ࠄ߆ CS# (WR#, RD#) ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳

㑆

2 - 1 - ns

t2 WR#,RD# (CS#) ࠄ߆ CS# (WR#, RD#) 㑆ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳
1 - 1 - ns

t3 DB[15:0] ࠄ߆ CS# (WR#) ┙਄ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆 : 
↪࡞ࠢࠗࠨ࠻ࠗ࡜

1 - 1 - ns

t4 CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳ ࠗ࡜ :

↪࡞ࠢࠗࠨ࠻

7 - 8 - ns

t5w CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ WR# (CS#) 㑆ᤨ࠼࡞࡯ࡎߩ߳ : 
↪࡞ࠢࠗࠨ࠻ࠗ࡜

3 - 3 - ns

t5r CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ RD# (CS#) 㑆ᤨ࠼࡞࡯ࡎߩ߳ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

0 - 0 - ns

t6 CS# (WR#, RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ AB[18:1], UB#, LB# ߩ߳

㑆ᤨ࠼࡞࡯ࡎ

5 - 5 - ns

t7 CS# (RD#) ࠄ߆ࠫ࠶ࠛࠅਅߜ┙ DB[15:0] ߢ߹ࠆࠇߐ㚟േ߇ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

- 15 - 21 ns

t8 CS# (RD#) ߢ߹಴ജ࠲࡯࠺᦭ലࠄ߆ࠫ࠶ࠛࠅਅߜ┙ ࠨ࠼࡯࡝ :

↪࡞ࠢࠗ

- 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳ ࡯࡝ :

↪࡞ࠢࠗࠨ࠼

2 12 2 14 ns

t10w
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠻ࠗ࡜ / ߢ߹࠻ࠗ࡜

7 - 6 - ns

t10r
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠼࡯࡝ / ߢ߹࠻ࠗ࡜

Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) ᏷ࠬ࡞ࡄ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :
3 - 5 - ns

t12w CS# (WR#) ┙਄ࠄ߆ࠅᰴ࿁ CS# (WR#) ┙਄ߢ߹ࠅ ࠨ࠻ࠗ࡜ :

࡞ࠢࠗ

3xTmclk+6 - 3xTmclk+6 - ns
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╙ 9 ┨ A.C. ․ᕈ
࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳  9.4.2 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 2 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ :9-8 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 2 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

CS#

AB[18:1]

WRU#, WRL#

᦭ല

᦭ല

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( ࠻ࠗ࡜ )

( ࠼࡯࡝ )

RDU#, RDL#

t7

t8

WRU#, WRL#
RDU#, RDL#

CS#

CS# ࡞࡯ࡠ࠻ࡦࠦ

RD#/WR# ࡞࡯ࡠ࠻ࡦࠦ

t2

t10

᦭ല

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

᦭ല

t9

t7

t8

t12w
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╙ 9 ┨ A.C. ․ᕈ
Tmclk = ౝㇱ MCLK ๟ᦼ

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ :9-7 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 2 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

Min Max Min Max

t1 AB[18:1] ࠄ߆ CS# (WRU#, WRL#, RDU#, RDL#) ࠶࠮ߩ߳

㑆ᤨࡊ࠶ࠕ࠻

2 - 1 - ns

t2 WRU#, WRL#, RDU#, RDL# (CS#) ࠄ߆ CS# (WRU#, 
WRL#, RDU#, RDL#) 㑆ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳

2 - 2 - ns

t3 DB[15:0] ࠄ߆ CS# (WRU#, WRL#) ┙਄࠶࠮ߩ߳ࠫ࠶ࠛࠅ

㑆ᤨࡊ࠶ࠕ࠻ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

1 - 1 - ns

t4 CS# (WRU#, WRL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] ࡯ࡎߩ߳

㑆ᤨ࠼࡞ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

7 - 8 - ns

t5w CS# (WRU#, WRL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ WRU#, WRL# 
(CS#) 㑆ᤨ࠼࡞࡯ࡎߩ߳ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

3 - 3 - ns

t5r CS# (RDU#, RDL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ RDU#, RDL# (CS#)
㑆ᤨ࠼࡞࡯ࡎߩ߳ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

0 - 0 - ns

t6 CS# (WRU#, WRL#, RDU#, RDL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ

AB[18:1] 㑆ᤨ࠼࡞࡯ࡎߩ߳

5 - 5 - ns

t7 CS# (RDU#, RDL#) ࠄ߆ࠫ࠶ࠛࠅਅߜ┙ DB[15:0] 㚟േ߇

ߢ߹ࠆࠇߐ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

- 15 - 21 ns

t8 CS# (RDU#, RDL#) ߹಴ജ࠲࡯࠺᦭ലࠄ߆ࠫ࠶ࠛࠅਅߜ┙

ߢ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

- 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RDU#, RDL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] ࡯ࡎߩ߳

㑆ᤨ࠼࡞ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

2 12 2 14 ns

t10w
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠻ࠗ࡜ / ߢ߹࠻ࠗ࡜

7 - 7 - ns

t10r
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠼࡯࡝ / ߢ߹࠻ࠗ࡜

Tmclk+9 - Tmclk +10 - ns

t11w CS# (WRU#, WRL#) ᏷ࠬ࡞ࡄ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :
3 - 5 - ns

t12w CS# (WRU#, WRL#) ┙਄ࠄ߆ࠅᰴ࿁ CS# (WRU#, WRL#)
┙਄ߢ߹ࠅ ࡞ࠢࠗࠨ࠻ࠗ࡜ :

3xTmclk+6 - 3xTmclk+6 - ns
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╙ 9 ┨ A.C. ․ᕈ
࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ  9.4.3 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-9 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

CS#

P/C#

WR#

᦭ല

᦭ല

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( ࠻ࠗ࡜ )

( ࠼࡯࡝ )

RD#

t7

t8

UB#
LB#

WR#
RD#

CS#

CS# ࡞࡯ࡠ࠻ࡦࠦ

RD#/WR# ࡞࡯ࡠ࠻ࡦࠦ

t2

t10

᦭ല

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

᦭ല

t9

t7

t8

t12w
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╙ 9 ┨ A.C. ․ᕈ
Tmclk = ౝㇱ MCLK ๟ᦼ

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-8 16 ࠼࡯࠼࡯࠼࡯࠼࡯ࡕ࠻࠶ࡆࡕ࠻࠶ࡆࡕ࠻࠶ࡆࡕ࠻࠶ࡆ 1 ࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗ࠲࠲࠲࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

Min Max Min Max

t1 P/C#, UB#, LB# ࠄ߆ CS# (WR#, RD#) ࡊ࠶ࠕ࠻࠶࠮ߩ߳

ᤨ㑆

1 - 1 - ns

t2 WR#, RD# (CS#) ࠄ߆ CS# (WR#, RD#) ࡊ࠶ࠕ࠻࠶࠮ߩ߳

ᤨ㑆

1 - 1 - ns

t3 DB[15:0] ࠄ߆ CS# (WR#) ┙਄ࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ

ᤨ㑆 ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

1 - 1 - ns

t4 CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳

↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

7 - 8 - ns

t5w CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ WR# (CS#) ᤨ࠼࡞࡯ࡎߩ߳

㑆 ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

3 - 3 - ns

t5r CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ RD# (CS#) ᤨ࠼࡞࡯ࡎߩ߳

㑆 ↪࡞ࠢࠗࠨ࠼࡯࡝ :

0 - 0 - ns

t6 CS# (WR#, RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ P/C#, UB#, LB# ߩ߳

㑆ᤨ࠼࡞࡯ࡎ

4 - 4 - ns

t7 CS# (RD#) ࠄ߆ࠫ࠶ࠛࠅਅߜ┙ DB[15:0] ߹ࠆࠇߐ㚟േ߇

ߢ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

- 15 - 21 ns

t8 CS# (RD#) ߢ߹಴ജ࠲࡯࠺᦭ലࠄ߆ࠫ࠶ࠛࠅਅߜ┙ ࡯࡝ :

↪࡞ࠢࠗࠨ࠼

- 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RD#)┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

2 12 2 14 ns

t10w
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠻ࠗ࡜ / ߢ߹࠻ࠗ࡜

5 - 5 - ns

t10r
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠼࡯࡝ / ߢ߹࠻ࠗ࡜

Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) ᏷ࠬ࡞ࡄ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :
3 - 5 - ns

t12w CS# (WR#) ┙਄ࠄ߆ࠅᰴ࿁ CS# (WR#) ┙਄ߢ߹ࠅ ࠗ࡜ :

࡞ࠢࠗࠨ࠻

3xTmclk+6 - 3xTmclk+6 - ns

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-9 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯ

P/C# WR# RD#
ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

0 0 1
࠻ࠗ࡜࠼ࡦࡑࠦ ( ࠬ࡟࠼ࠕ࠲ࠬࠫ࡟ )

1 0 1
࠲࡯࠺ ( ࠲࡯ࡔ࡜ࡄ ) ࠻ࠗ࡜

0 1 0
⑌ᱛ

1 1 0
࠲࡯࠺ ( ࠲࡯ࡔ࡜ࡄ ) ࠼࡯࡝
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╙ 9 ┨ A.C. ․ᕈ
࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ  9.4.4 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 2 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-10 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 2 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

CS#

P/C#

WRU#, WRL#

᦭ല

᦭ല

DB[15:0]

DB[15:0]

t1

t2

t3

t5

t6

t5

t4

t9

( ࠻ࠗ࡜ )

( ࠼࡯࡝ )

RDU#, RDL#

t7

t8

WRU#, WRL#
RDU#, RDL#

CS#

CS# ࡞࡯ࡠ࠻ࡦࠦ

RD#/WR# ࡞࡯ࡠ࠻ࡦࠦ

t2

t10

᦭ല

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

᦭ല

t9

t7

t8

t12w
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╙ 9 ┨ A.C. ․ᕈ
Tmclk = ౝㇱ MCLK ๟ᦼ

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-10 16 ࠼࡯࠼࡯࠼࡯࠼࡯ࡕ࠻࠶ࡆࡕ࠻࠶ࡆࡕ࠻࠶ࡆࡕ࠻࠶ࡆ 2 ࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗ࠲࠲࠲࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

Min Max Min Max

t1 P/C# ࠄ߆ CS# (WRU#, WRL#, RDU#, RDL#) ࠻࠶࠮ߩ߳

㑆ᤨࡊ࠶ࠕ

3 - 1 - ns

t2 WRU#, WRL#, RDU#, RDL# (CS#) ࠄ߆ CS# (WRU#, 
WRL#, RDU#, RDL#) 㑆ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳

2 - 2 - ns

t3 DB[15:0] ࠄ߆ CS# (WRU#, WRL#) ┙਄࠶࠮ߩ߳ࠫ࠶ࠛࠅ

㑆ᤨࡊ࠶ࠕ࠻ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

1 - 1 - ns

t4 CS# (WRU#, WRL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] ࡯ࡎߩ߳

㑆ᤨ࠼࡞ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

7 - 8 - ns

t5w CS# (WRU#, WRL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ WRU#, WRL# 
(CS#) 㑆ᤨ࠼࡞࡯ࡎߩ߳ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

3 - 3 - ns

t5r CS# (RDU#, RDL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ RDU#, RDL# (CS#)
㑆ᤨ࠼࡞࡯ࡎߩ߳ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

0 - 0 - ns

t6 CS# (WRU#, WRL#, RDU#, RDL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ

P/C# 㑆ᤨ࠼࡞࡯ࡎߩ߳

4 - 5 - ns

t7 CS# (RDU#, RDL#) ࠄ߆ࠫ࠶ࠛࠅਅߜ┙ DB[15:0] 㚟േ߇

ߢ߹ࠆࠇߐ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

- 15 - 21 ns

t8 CS# (RDU#, RDL#) ߹಴ജ࠲࡯࠺᦭ലࠄ߆ࠫ࠶ࠛࠅਅߜ┙

ߢ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

- 4xTmclk+16 - 4xTmclk+23 ns

t9 CS# (RDU#, RDL#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[15:0] ࡯ࡎߩ߳

㑆ᤨ࠼࡞ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

2 12 2 14 ns

t10w
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠻ࠗ࡜ / ߢ߹࠻ࠗ࡜

7 - 7 - ns

t10r
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠼࡯࡝ / ߢ߹࠻ࠗ࡜

Tmclk+9 - Tmclk+10 - ns

t11w CS# (WRU#, WRL#) ᏷ࠬ࡞ࡄ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :
3 - 5 - ns

t12w CS# (WRU#, WRL#) ┙਄ࠄ߆ࠅᰴ࿁ CS# (WRU#, WRL#)
┙਄ߢ߹ࠅ ࡞ࠢࠗࠨ࠻ࠗ࡜ :

3xTmclk+9 - 3xTmclk+6 - ns

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-11 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 2 ᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯ

P/C# WRU#, WRL# RDU#, RDL#
ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

0 0 1
࠻ࠗ࡜࠼ࡦࡑࠦ ( ࠬ࡟࠼ࠕ࠲ࠬࠫ࡟ )

1 0 1
࠲࡯࠺ ( ࠲࡯ࡔ࡜ࡄ ) ࠻ࠗ࡜

0 1 0
⑌ᱛ

1 1 0
࠲࡯࠺ ( ࠲࡯ࡔ࡜ࡄ ) ࠼࡯࡝
34 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 9 ┨ A.C. ․ᕈ
࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳  9.4.5 8 ࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆ

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ :9-11 8 ࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆ

CS#

AB[18:0]

WR#

᦭ല

᦭ല

DB[7:0]

DB[7:0]

t1

t2

t3

t5

t6

t5

t4

t9

( ࠻ࠗ࡜ )

( ࠼࡯࡝ )

RD#

t7

t8

WR#
RD#

CS#

CS# ࡞࡯ࡠ࠻ࡦࠦ

RD#/WR# ࡞࡯ࡠ࠻ࡦࠦ

t2

t10

᦭ല

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

᦭ല

t9

t7

t8

t12w
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╙ 9 ┨ A.C. ․ᕈ
Tmclk = ౝㇱ MCLK ๟ᦼ

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳࠻ࠢ࡟ࠗ࠳ :9-12 8 ࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

Min Max Min Max

t1 AB[18:0] ࠄ߆ CS# (WR#, RD#) 㑆ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳
2 - 1 - ns

t2 WR#,RD# (CS#) ࠄ߆ CS# (WR#, RD#) ࡊ࠶ࠕ࠻࠶࠮ߩ߳

ᤨ㑆

1 - 1 - ns

t3 DB[7:0] ࠄ߆ CS# (WR#) ┙਄ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ

㑆 ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

1 - 1 - ns

t4 CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[7:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳ : 
↪࡞ࠢࠗࠨ࠻ࠗ࡜

7 - 8 - ns

t5w CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ WR# (CS#) ᤨ࠼࡞࡯ࡎߩ߳

㑆 ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

3 - 3 - ns

t5r CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ RD# (CS#) 㑆ᤨ࠼࡞࡯ࡎߩ߳

↪࡞ࠢࠗࠨ࠼࡯࡝ :

0 - 0 - ns

t6 CS# (WR#, RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ AB[18:0] ࠼࡞࡯ࡎߩ߳

ᤨ㑆

5 - 5 - ns

t7 CS# (RD#)┙ߜਅࠄ߆ࠫ࠶ࠛࠅ DB[7:0]߇㚟േߢ߹ࠆࠇߐ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

- 15 - 21 ns

t8 CS# (RD#) ߢ߹಴ജ࠲࡯࠺᦭ലࠄ߆ࠫ࠶ࠛࠅਅߜ┙ ࡯࡝ :

↪࡞ࠢࠗࠨ࠼

- 4xTmclk+17 - 4xTmclk+23 ns

t9 CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[7:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

2 12 2 14 ns

t10w
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠻ࠗ࡜ / ߢ߹࠻ࠗ࡜

7 - 6 - ns

t10r
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠼࡯࡝ / ߢ߹࠻ࠗ࡜

Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) ᏷ࠬ࡞ࡄ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :
3 - 5 - ns

t12w CS# (WR#) ┙਄ࠄ߆ࠅᰴ࿁ CS# (WR#) ┙਄ߢ߹ࠅ ࠗ࡜ :

࡞ࠢࠗࠨ࠻

3xTmclk+6 - 3xTmclk+6 - ns
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╙ 9 ┨ A.C. ․ᕈ
࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ  9.4.6 8 ࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆ

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-12 8 ࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆ

CS#

P/C#

WR#

᦭ല

᦭ല

DB[7:0]

DB[7:0]

t1

t2

t3

t5

t6

t5

t4

t9

( ࠻ࠗ࡜ )

( ࠼࡯࡝ )

RD#

t7

t8

WR#
RD#

CS#

CS# ࡞࡯ࡠ࠻ࡦࠦ

RD#/WR# ࡞࡯ࡠ࠻ࡦࠦ

t2

t10

᦭ല

t3 t4

t2

t10

t11 t11

t11 t11
t10

t2

t6 t1 t1

᦭ല

t9

t7

t8

t12w
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╙ 9 ┨ A.C. ․ᕈ
Tmclk = ౝㇱ MCLK ๟ᦼ

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-13 8 ࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆࠣࡦࡒࠗ࠲࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

MinMinMinMin
Max Min Max

t1 P/C# ࠄ߆ CS# (WR#, RD#) 㑆ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳
1 - 1 - ns

t2 WR#, RD# (CS#) ࠄ߆ CS# (WR#, RD#) ࠶ࠕ࠻࠶࠮ߩ߳

㑆ᤨࡊ

1 - 1 - ns

t3 DB[7:0] ࠄ߆ CS# (WR#) ┙਄ࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ

ᤨ㑆 ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

1 - 1 - ns

t4 CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[7:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳

↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

7 - 8 - ns

t5w CS# (WR#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ WR# (CS#) ࠼࡞࡯ࡎߩ߳

ᤨ㑆 ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :

3 - 3 - ns

t5r CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ RD# (CS#) ᤨ࠼࡞࡯ࡎߩ߳

㑆 ↪࡞ࠢࠗࠨ࠼࡯࡝ :

0 - 0 - ns

t6 CS# (WR#, RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ P/C# ࠼࡞࡯ࡎߩ߳

ᤨ㑆

4 - 4 - ns

t7 CS# (RD#) ࠄ߆ࠫ࠶ࠛࠅਅߜ┙ DB[7:0] ߹ࠆࠇߐ㚟േ߇

ߢ ↪࡞ࠢࠗࠨ࠼࡯࡝ :

- 15 - 21 ns

t8 CS# (RD#) ߢ߹಴ജ࠲࡯࠺᦭ലࠄ߆ࠫ࠶ࠛࠅਅߜ┙ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

- 4xTmclk+17 - 4xTmclk+23 ns

t9 CS# (RD#) ┙਄ࠄ߆ࠫ࠶ࠛࠅ DB[7:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳ : 
↪࡞ࠢࠗࠨ࠼࡯࡝

2 12 2 14 ns

t10w
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠻ࠗ࡜ / ߢ߹࠻ࠗ࡜

5 - 5 - ns

t10r
࠼࡯࡝ᰴ࿁ࠄ߆ੌ⚳࠼࡯࡝ / ߢ߹࠻ࠗ࡜

Tmclk+9 - Tmclk+10 - ns

t11w CS# (WR#) ᏷ࠬ࡞ࡄ ↪࡞ࠢࠗࠨ࠻ࠗ࡜ :
3 - 5 - ns

t12w CS# (WR#) ┙਄ࠄ߆ࠅᰴ࿁ CS# (WR#) ┙਄ߢ߹ࠅ ࡜ :
࡞ࠢࠗࠨ࠻ࠗ

3xTmclk+6 - 3xTmclk+6 - ns

⴫⴫⴫⴫ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :9-14 8 ᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ

P/C# WR# RD#
ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

0 0 1
࠻ࠗ࡜࠼ࡦࡑࠦ ( ࠬ࡟࠼ࠕ࠲ࠬࠫ࡟ )

1 0 1
࠲࡯࠺ ( ࠲࡯ࡔ࡜ࡄ ) ࠻ࠗ࡜

0 1 0
⑌ᱛ

1 1 0
࠲࡯࠺ ( ࠲࡯ࡔ࡜ࡄ ) ࠼࡯࡝
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╙ 9 ┨ A.C. ․ᕈ
9.4.7  SPI ࠣࠣࠣࠣࡦࡒࠗ࠲ࡦࡒࠗ࠲ࡦࡒࠗ࠲ࡦࡒࠗ࠲

࿑࿑࿑࿑ 9-13: SPI ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

Note
SPI ߦᏱߪ࠲࡯࠺ MSB  ޕߔ߹ࠅߥߦవ㗡߇

SO ߪ႐ว޿ߥ޿ߡࠇߐ಴ജ߇࠲࡯࠺ߪ Low ޕߔ߹ߒ಴ജࠍ

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. ․ᕈ
NOTE: SPI ↪ࠣࡦࡒࠗ࠲ CL = 10pF

⴫⴫⴫⴫ 9-15: SPI ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ

3.3 Volt 1.8 Volt
න૏න૏න૏න૏

Min Max Min Max

t1
㑆ᤨࡊ࠶ࠕ࠻࠶࠮࠻ࠢ࡟࠮ࡊ࠶࠴

2 - 3 - ns

t2 SI 㑆ᤨࡊ࠶ࠕ࠻࠶࠮࠲࡯࠺
1 - 1 - ns

t3 SI 㑆ᤨ࠼࡞࡯ࡎ࠲࡯࠺
7 - 8 - ns

t4
࡯ࡠࠢ࠶ࡠࠢ࡞ࠕ࡝ࠪ ( ࠗࡂ ) ᏷ࠬ࡞ࡄ

15 - 15 - ns

t5
ࠗࡂࠢ࠶ࡠࠢ࡞ࠕ࡝ࠪ ( ࡯ࡠ ) ᏷ࠬ࡞ࡄ

15 - 15 - ns

t6
๟ᦼࠢ࠶ࡠࠢ࡞ࠕ࡝ࠪ

30 - 30 - ns

t7
㑆ᤨ࠼࡞࡯ࡎ࠻ࠢ࡟࠮ࡊ࠶࠴

7 - 8 - ns

t8
ߢ߹ࠆࠇߐ࠻࡯ࠨࠕౣࠄ߆ߡࠇߐ࠻࡯ࠨࠕ࠺߇࠻ࠢ࡟࠮ࡊ࠶࠴

2 - 2 - ns

t9 SCK ࠄ߆ࠫ࠶ࠛࠅ߇ਅߜ┙ SO 㑆ᤨ࠼࡞࡯ࡎߩߢ߹
3 10 4 15 ns

⴫⴫⴫⴫ 9-16: SPI ᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯ

࠼ࡦࡑࠦ࠼ࡦࡑࠦ࠼ࡦࡑࠦ࠼ࡦࡑࠦ ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

10000000 8 ࠻ࠗ࡜࠻࠶ࡆ

11000000 8 ࠼࡯࡝࠻࠶ࡆ

10001000 16 ࠻ࠗ࡜࠻࠶ࡆ

11001000 16 ࠼࡯࡝࠻࠶ࡆ

ઁߩߘ ࡉ࡯ࠩ࡝
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╙ 9 ┨ A.C. ․ᕈ
ࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗࠣࡦࡒࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࠲ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ  9.5

9.5.1  STN ᭎ⷐ᭎ⷐ᭎ⷐ᭎ⷐࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

STN 㚟േ↪ࠍ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲ߩએਅޕߔ߹ߒ␜ߦ୘ߦ࡞ࡀࡄߩޘኻࠆߔ⹦⚦ߪࠣࡦࡒࠗ࠲એਅ

ޕߔ߹ߒ␜ߡߦ┨ฦߩ

࿑࿑࿑࿑ 9-14:  STN ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

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. ․ᕈ
1. TS = ࠢ࠶ࡠࠢ࡞࠮ࠢࡇ๟ᦼ 

2. REG[20h] ࠻࠶ࡆ 13-8(MOD ᄌൻὐ࠻࠶ࡆ ) ߇ 00h MODޔ߈ߣߩ  ޕߔ߹ߒ෻ォࡓ࡯࡟ࡈᲤߪ

3. REG[32h] ࠻࠶ࡆ 7-0 ߪ 00h REG[30h]ޔߦ ࠻࠶ࡆ 5-0 ߪ 01h  ޕ޿ߐߛߊߡߒቯ⸳ߦ

4. HNDP >= 18Ts 
5. 18Ts <= (HPS + HSW) <= HNDP 
6. VNDP > 0 
7. VDISP + VNDP < 1024 
8. VDISP + VPS < 1024 
9. STN HDISP ޔᤨࠆߔ↪૶ࠍ࡞ࡀࡄ ߪᦨዊ୯ߩ 32 16ޔߒቯ⸳ߦ࡞࠮ࠢࡇ  ࠆߥߦ୚ᢙߩ࡞࠮ࠢࡇ

 ޕ޿ߐߛߊߡߒቯ⸳߁ࠃ

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

⴫⴫⴫⴫ 9-17: STN  ቯ⸳ቯ⸳ቯ⸳ቯ⸳࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ߣߣߣߣ⟵ቯ⟵ቯ⟵ቯ⟵ቯࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

⸥ภ⸥ภ⸥ภ⸥ภ ⺑᣿⺑᣿⺑᣿⺑᣿ ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ න૏න૏න૏න૏

HDISP9
᳓ᐔ⴫␜ᦼ㑆

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

Ts
HNDP4

᳓ᐔ㕖⴫␜ᦼ㑆
REG[26h] bits 6-0

HPS5 HS ⟎㐿ᆎ૏ࠬ࡞ࡄ
REG[2Eh] bits 6-0

HSW5 HS ᏷ࠬ࡞ࡄ
REG[2Ch] bits 6-0

VDISP7,8
ု⋥⴫␜ᦼ㑆

REG[28h] bits 9-0

Lines 
(HT)

VNDP6,7
ု⋥㕖⴫␜ᦼ㑆

REG[2Ah] bits 7-0

VPS3,8 VS ⟎㐿ᆎ૏ࠬ࡞ࡄ
(REG[32h] bits 7-0) + 1

VSW3 VS ᏷ࠬ࡞ࡄ
REG[30h] bits 5-0
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╙ 9 ┨ A.C. ․ᕈ
࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ  9.5.2 8 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ ( ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ 2) ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

࿑࿑࿑࿑ ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ :9-15 8 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ ( ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ 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

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήലήല

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

Ts

Ts

Ts Ts Ts Ts

Ts

Ts

Ts

TsTs

- ࿑ߪ᳓ᐔ㕖⴫␜ᦼ㑆߇ 2HS ߔ߹޿ߡࠇ߆ឬߡߒߣ

- 320x240 ߔ߹޿ߡࠇ߆ឬߪࠣࡦࡒࠗ࠲ߡߒߣ଀ࠍ࡞ࡀࡄ

Notes:

- Ts = ࠢ࠶ࡠࠢ࡞࠮ࠢࡇ๟ᦼޔPDCLK (CK)
- 8 ࠍ࡞࠮ࠢࡇ 3PDCLK(CK) PDCLK(CK)ޔߦ߼ߚࠆ߼෼ߦ ߔ߹޿ߡߞߥߦ߁ࠃߩߎߪ๟ᦼߩ
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╙ 9 ┨ A.C. ․ᕈ
࿑࿑࿑࿑ ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ :9-16 8 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ ( ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ 2) ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

1. Ts ๟ᦼࠢ࠶ࡠࠢ࡞࠮ࠢࡇ =

⴫⴫⴫⴫ ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ :9-18 8 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ ( ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ࠻࠶ࡑ࡯ࠜࡈ 2) ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min

න૏න૏න૏න૏

t1 VS ࠄ߆ HS ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
HPS + HSW. Ts (Note 1)

t2 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ VS 㑆ᤨ࠼࡞࡯ࡎߩ߳
HDISP + HNDP - t1 Ts

t3 HS ๟ᦼ
HDISP + HNDP Ts

t4 HS ᏷ࠬ࡞ࡄ
HSW Ts

t5 DE(MOD) ᄌൻὐࠄ߆ HS ┙਄ߢ߹ࠫ࠶ࠛࠅ
HPS Ts

t6 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙਄ߢ߹ࠅ
HPS - 17 Ts

t7 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙ਅߢ߹ࠅ
HPS + HPW - 17 Ts

t8 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙ਅߢ߹ࠫ࠶ࠛࠅ
HNDP + 20 - HPS - HSW Ts

t9 PDCLK(CK) ๟ᦼ
2 Ts

t10 PDCLK(CK) ᏷ࠬ࡞ࡄ࡯ࡠ
1 Ts

t11 PDCLK(CK) ᏷ࠬ࡞ࡄࠗࡂ
1 Ts

t12 PDT[7:0] ࠄ߆ PDCLK(CK) ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ

㑆

1 Ts

t13 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDT[7:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳
1 Ts

t14 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙਄ߢ߹ࠅ
HNDP + 18 - HPS - HSW Ts

t14 t10t11

t12 t13

ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺

VS

t1 t2

t3

t5

t4

HS

DE (MOD)

หᦼାภหᦼାภหᦼାภหᦼାภࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

HS

PDCLK (CK)

t8 t9

1 2

t7

t6

PDT[7:0]
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╙ 9 ┨ A.C. ․ᕈ
࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ  9.5.3 16 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

࿑࿑࿑࿑ ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ :9-17 16 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

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

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല ήല

-

3Ts

3Ts 3Ts

3Ts 3Ts

3Ts 3Ts

3Ts 3Ts2Ts

2Ts

2Ts

2Ts

3Ts 3Ts 3Ts2Ts

3Ts 3Ts2Ts

Notes:

- 16 ࠍ࡞࠮ࠢࡇ 3PDCLK(CK) PDCLK(CK)ޔߦ߼ߚࠆ߼෼ߦ ߔ߹޿ߡߞߥߦ߁ࠃߩߎߪ๟ᦼߩ

- ࿑ߪ᳓ᐔ㕖⴫␜ᦼ㑆߇ 2HS ߔ߹޿ߡࠇ߆ឬߡߒߣ

- 640x480 ߔ߹޿ߡࠇ߆ឬߪࠣࡦࡒࠗ࠲ߡߒߣ଀ࠍ࡞ࡀࡄ

- Ts = ࠢ࠶ࡠࠢ࡞࠮ࠢࡇ๟ᦼޔPDCLK (CK)
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╙ 9 ┨ A.C. ․ᕈ
࿑࿑࿑࿑ ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ :9-18 16 ࠣࡦࡒࠗ࠲࡞ࡀࠣࡦࡒࠗ࠲࡞ࡀࠣࡦࡒࠗ࠲࡞ࡀࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࡄ࠻࠶ࡆࡄ࠻࠶ࡆࡄ࠻࠶ࡆ

1. Ts ๟ᦼࠢ࠶ࡠࠢ࡞࠮ࠢࡇ =

⴫⴫⴫⴫ ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ࡯࡜ࠞ࡞ࠣࡦࠪ :9-19 16 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min

න૏න૏න૏න૏

t1 VS ࠄ߆ HS ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
HPS + HSW. Ts (Note 1)

t2 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ VS 㑆ᤨ࠼࡞࡯ࡎߩ߳
HDISP + HNDP - t1 Ts

t3 HS ๟ᦼ
HDISP + HNDP Ts

t4 HS ᏷ࠬ࡞ࡄ
HSW Ts

t5 DE(MOD) ᄌൻὐࠄ߆ HS ┙਄ߢ߹ࠫ࠶ࠛࠅ
HPS Ts

t6 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙਄ߢ߹ࠅ
HPS - 16 Ts

t7 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙ਅߢ߹ࠅ
HPS + HPW - 16 Ts

t8 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙ਅߢ߹ࠫ࠶ࠛࠅ
HNDP + 21 - HPS - HSW Ts

t9 PDCLK(CK) ๟ᦼ
5 Ts

t10 PDCLK(CK) ᏷ࠬ࡞ࡄ࡯ࡠ
2 Ts

t11 PDCLK(CK) ᏷ࠬ࡞ࡄࠗࡂ
2 Ts

t12 PDT[15:0] ࠄ߆ PDCLK(CK) ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
2 Ts

t13  PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDT[15:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳
2 Ts

t14 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙਄ߢ߹ࠅ
HNDP + 18 - HPS - HSW Ts

t14 t10t11

ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺

VS

t1 t2

t3

t5

t4

HS

DE (MOD)

หᦼାภหᦼାภหᦼାภหᦼାภࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

HS

PDCLK (CK)

t8 t9

t7

t6

t12 t13

1 2PDT[15:0]
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╙ 9 ┨ A.C. ․ᕈ
ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ  9.5.4 4 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

࿑࿑࿑࿑ ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ :9-19 4 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

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

ήല

ήല

ήല

ήല
ήല

ήല

ήല

ήല

ήല ήല

- ࿑ߪ᳓ᐔ㕖⴫␜ᦼ㑆߇ 2HS ߔ߹޿ߡࠇ߆ឬߡߒߣ

- 320x240 ߔ߹޿ߡࠇ߆ឬߪࠣࡦࡒࠗ࠲ߡߒߣ଀ࠍ࡞ࡀࡄ
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╙ 9 ┨ A.C. ․ᕈ
࿑࿑࿑࿑ ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ :9-20 4 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

1. Ts ๟ᦼࠢ࠶ࡠࠢ࡞࠮ࠢࡇ =

⴫⴫⴫⴫ ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ :9-20 4 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ
Min

න૏න૏න૏න૏

t1 VS ࠄ߆ HS ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
HPS + HSW. Ts (Note 1)

t2 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ VS 㑆ᤨ࠼࡞࡯ࡎߩ߳
HDISP + HNDP - t1 Ts

t3 HS ๟ᦼ
HDISP + HNDP Ts

t4 HS ᏷ࠬ࡞ࡄ
HSW Ts

t5 DE(MOD) ᄌൻὐࠄ߆ HS ┙਄ߢ߹ࠫ࠶ࠛࠅ
HPS Ts

t6 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙਄ߢ߹ࠅ
HPS - 16 Ts

t7 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙ਅߢ߹ࠅ
HPS + HSW - 16 Ts

t8 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙ਅߢ߹ࠫ࠶ࠛࠅ
HNDP + 20 - HPS - HSW Ts

t9 PDCLK(CK) ๟ᦼ
4 Ts

t10 PDCLK(CK) ᏷ࠬ࡞ࡄ࡯ࡠ
2 Ts

t11 PDCLK(CK) ᏷ࠬ࡞ࡄࠗࡂ
2 Ts

t12 PDT[7:4] ࠄ߆ PDCLK(CK) ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
2 Ts

t13  PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDT[7:4] 㑆ᤨ࠼࡞࡯ࡎߩ߳
2 Ts

t14 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙਄ߢ߹ࠅ
HNDP + 18 - HPS - HSW Ts

VS

HS

DE (MOD)

หᦼାภหᦼାภหᦼାภหᦼାภࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

HS

PDCLK (CK)

PDT[7:4]

ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺

t12 t13

t14 t10t11

t5

t1 t2

t3t4

t8 t9

1 2

t7

t6
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╙ 9 ┨ A.C. ․ᕈ
ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ  9.5.5 8 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

࿑࿑࿑࿑ ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ :9-21 8 ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

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

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല

ήല ήല

- ࿑ߪ᳓ᐔ㕖⴫␜ᦼ㑆߇ 2HS ߔ߹޿ߡࠇ߆ឬߡߒߣ

- 640x480 ߔ߹޿ߡࠇ߆ឬߪࠣࡦࡒࠗ࠲ߡߒߣ଀ࠍ࡞ࡀࡄ
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╙ 9 ┨ A.C. ․ᕈ
࿑࿑࿑࿑ ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ :9-22 8 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

1. Ts ๟ᦼࠢ࠶ࡠࠢ࡞࠮ࠢࡇ =

⴫⴫⴫⴫ ࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪࡠࠢࡁࡕ࡞ࠣࡦࠪ :9-21 8 ࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆࠣࡦࡒࠗ࠲࡞ࡀࡄ࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min

න૏න૏න૏න૏

t1 VS ࠄ߆ HS ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
HPS + HSW. Ts (Note 1)

t2 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ VS 㑆ᤨ࠼࡞࡯ࡎߩ߳
HDISP + HNDP - t1 Ts

t3 HS ๟ᦼ
HDISP + HNDP Ts

t4 HS ᏷ࠬ࡞ࡄ
HSW Ts

t5 DE(MOD) ᄌൻὐࠄ߆ HS ┙਄ߢ߹ࠫ࠶ࠛࠅ
HPS Ts

t6 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙਄ߢ߹ࠅ
HPS - 14 Ts

t7 PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙ਅߢ߹ࠅ
HPS + HSW - 14 Ts

t8 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙ਅߢ߹ࠫ࠶ࠛࠅ
HNDP + 22 - HPS - HSW Ts

t9 PDCLK(CK) ๟ᦼ
8 Ts

t10 PDCLK(CK) ᏷ࠬ࡞ࡄ࡯ࡠ
4 Ts

t11 PDCLK(CK) ᏷ࠬ࡞ࡄࠗࡂ
4 Ts

t12 PDT[7:0] ࠄ߆ PDCLK(CK) ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆
4 Ts

t13  PDCLK(CK) ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDT[7:0] 㑆ᤨ࠼࡞࡯ࡎߩ߳
4 Ts

t14 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ PDCLK(CK) ┙਄ߢ߹ࠅ
HNDP + 18 - HPS - HSW Ts

t12 t13

VS

HS

DE (MOD)

หᦼାภหᦼାภหᦼାภหᦼାภࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲

HS

PDCLK (CK)

PDT[7:0]

ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺ࠣࡦࡒࠗ࠲࠲࡯࠺

t5

t1 t2

t3t4

t14
t8 t9

t10t11

1 2

t7

t6
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╙ 9 ┨ A.C. ․ᕈ
9.5.6  TFT ᭎ⷐ᭎ⷐ᭎ⷐ᭎ⷐࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

TFT 㚟േ↪ࠍ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲ߩએਅޕߔ߹ߒ␜ߦ୘ߦ࡞ࡀࡄߩޘኻࠆߔ⹦⚦ߪࠣࡦࡒࠗ࠲એਅ

ޕߔ߹ߒ␜ߡߦ┨ฦߩ

࿑࿑࿑࿑ 9-23: TFT ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ࠲࡯ࡔ࡜ࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

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. ․ᕈ
1. TS = ࠢ࠶ࡠࠢ࡞࠮ࠢࡇ๟ᦼ 

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 ޔᤨࠆߔ↪૶ࠍ࡞ࡀࡄ ߪᦨዊ୯ߩ 8 8ޔߒቯ⸳ߦ࡞࠮ࠢࡇ  ߁ࠃࠆߥߦ୚ᢙߩ࡞࠮ࠢࡇ

⸳ቯޕ޿ߐߛߊߡߒ 

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

⴫⴫⴫⴫ 9-22: TFT ቯ⸳ቯ⸳ቯ⸳ቯ⸳࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ߣߣߣߣ⟵ቯ⟵ቯ⟵ቯ⟵ቯࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

⸥ภ⸥ภ⸥ภ⸥ภ ⺑᣿⺑᣿⺑᣿⺑᣿ ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ න૏න૏න૏න૏

HDISP8
᳓ᐔ⴫␜ᦼ㑆

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

Ts
HNDP3

᳓ᐔ㕖⴫␜ᦼ㑆
REG[26h] bits 6-0

HPS2 HS ⟎㐿ᆎ૏ࠬ࡞ࡄ
REG[2Eh] bits 6-0

HSW2 HS ᏷ࠬ࡞ࡄ
REG[2Ch] bits 6-0

VDISP6,7
ု⋥⴫␜ᦼ㑆

REG[28h] bits 9-0

Lines 
(HT)

VNDP4,6
ု⋥㕖⴫␜ᦼ㑆

REG[2Ah] bits 7-0

VPS5,7 VS ⟎㐿ᆎ૏ࠬ࡞ࡄ
REG[32h] bits 7-0

VSW5 VS ᏷ࠬ࡞ࡄ
REG[30h] bits 5-0
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╙ 9 ┨ A.C. ․ᕈ
9.5.7  TFT 16/18/24 ࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄࠣࡦࡒࠗ࠲࡞ࡀࡄ

࿑࿑࿑࿑ 9-24: TFT 16/18/24 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲᳓ᐔ᳓ᐔ᳓ᐔ᳓ᐔ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

1. Ts ๟ᦼࠢ࠶ࡠࠢ࡞࠮ࠢࡇ =

2. PCLK ᭂᕈ (REG[20h] ࠻࠶ࡆ 5)=0

⴫⴫⴫⴫ 9-23: TFT 16/18/24 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲᳓ᐔ᳓ᐔ᳓ᐔ᳓ᐔ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min

න૏න૏න૏න૏

t1 VS ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙ਅߢ߹ࠫ࠶ࠛࠅ
HPS Ts (Note 1)

t2 ో᳓ᐔᦼ㑆
HDISP + HNDP Ts

t3 HS ᏷ࠬ࡞ࡄ
HPW Ts

t4 HS ┙ਅࠄ߆ࠫ࠶ࠛࠅ DE ߢ߹ࡉࠖ࠹ࠢࠕ
HNDP - HPS Ts

t5 ᳓ᐔ⴫␜ᦼ㑆
HDISP Ts

t6 DE ┙ਅࠄ߆ࠫ࠶ࠛࠅ HS ┙ਅߢ߹ࠫ࠶ࠛࠅ
HPS Ts

t7 HS ࠄ߆ PCLK ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆 (Note 2) 0.5 Ts
t8 DE ࠄ߆ PCLK ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆 (Note 2) 0.5 Ts
t9 PCLK ๟ᦼ

1 Ts
t10 PCLK ᏷ࠬ࡞ࡄࠗࡂ

0.5 Ts
t11 PCLK ᏷ࠬ࡞ࡄ࡯ࡠ

0.5 Ts
t12 PCLK ┙ਅࠄ߆ࠫ࠶ࠛࠅ DE 㑆ᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ (Note 2) 0.5 Ts
t13 Data ࠄ߆ PCLK ┙ਅᤨࡊ࠶ࠕ࠻࠶࠮ߩ߳ࠫ࠶ࠛࠅ㑆 (Note 2) 0.5 Ts
t14 PCLK ┙ਅࠫ࠶ࠛࠅ Data 㑆ᤨ࠼࡞࡯ࡎߩ߳ (Note 2) 0.5 Ts

VS

HS

DE

PDT[23:0]

t1

PCLK

HS

t2

t3

t4 t5 t6

1 2 Last ήല
ήല

t7

t8
t9

t10 t11 t12

t13 t14
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╙ 9 ┨ A.C. ․ᕈ
࿑࿑࿑࿑ 9-25: TFT 16/18/24 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲⋤ု⋤ု⋤ု⋤ု࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

⴫⴫⴫⴫ 9-24: TFT 16/18/24 ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲ࠣࡦࡒࠗ࠲⋤ု⋤ု⋤ု⋤ု࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ࡞ࡀࡄ࠻࠶ࡆ

⸥ภ⸥ภ⸥ภ⸥ภ ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ࠲࡯ࡔ࡜ࡄ
Min Typ

න૏න૏න૏න૏

t1 ోု⋥ᦼ㑆
— VDISP + VNDP Line

t2 VS ᏷ࠬ࡞ࡄ
— VSW Line

t3 ု⋥⴫␜㐿ᆎ૏⟎
— VNDP - VPS Line

t4 ု⋥⴫␜ᦼ㑆
— VDISP Line

t5 ⴫␜ᦼ㑆ᓟုߩ⋥㕖⴫␜ᦼ㑆
VPS VNDP Line

VS

DE

PDT[23:0]

t1

HS

t2

t3 t4

Line1 InvalidInvalid Last

t5
54 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 10 ࠲ࠬࠫ࡟ ┨
╙╙╙╙ 10 ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟  ┨┨┨┨

10.1  ᭎ⷐ᭎ⷐ᭎ⷐ᭎ⷐ

ߪ࠲ࠬࠫ࡟ోߩએᄖ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ 608XXh ߔ߹ࠇߐ㐿ᆎߡߒߣ࠻࠶࠮ࡈࠝࠍ ( ଀ :REG[00h]
ߪ 60800h ߔ߹ߒ⟎૏ߦ  ޕ(
ߪ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ 60XXXh ߔ߹ࠇߐ㐿ᆎߡߒߣ࠻࠶࠮ࡈࠝࠍ ( ଀ :LUT[000h] ߪ 60000h ⟎૏ߦ

ߔ߹ߒ ޕ(

Note
1. 8  ߩ࠻ࠗࡃਅ૏ޕ޿ߐߛߊߡߒࠬ࠮ࠢࠕߢࡦࠕࠖ࠺ࡦࠛ࡞࠻࡝ޔ႐วߩࠣࡦࠪ࠶࡟࠼ࠕ࠻࠶ࡆ

߇ࠬ࡟࠼ࠕ 60XXXh ߇ࠬ࡟࠼ࠕߩ࠻ࠗࡃ਄૏ޔࠅ޽ߢ 60XXXh+1  ޕߔ߹ࠅߥߦ

2. ߔ߹ࠇߐ▚ടߦ⊛േ⥄ߪࠬ࡟࠼ࠕޔ႐วߩ࠻ࠢ࡟ࠗ࠳ࡦࠗ߇ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ (  ࠻ࠬ࡯ࡃ

࠻ࠗ࡜  ޕ(
3 REG[20h] ~ REG[32h] ᤨ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߩߤޔߪ (REG[04h] bits 1-0 = xxb)  ࡯࡝ߦ㕖หᦼ߽ߢ

࠼ / ߪᄌൻ࠲ࠬࠫ࡟ߩߡోޔ߇ߔ߹߈ߢ߇࠻ࠗ࡜ VS  ࡯ࠚࡈࡦࠗ࡞ࡀࡄޔ߼ߚࠆ޿ߡࠇߐหᦼൻߣ

ࡉࠖ࠹ࠢࠕ߇ࠬ (REG[04h] bits 1-0 = 1xb㧕ࠆߥߦ NMM  ޕߔ߹ࠇߐ෻ᤋߦ〝ౝㇱ࿁ߢ࠼࡯ࡕ

4. PSM0 ෸߮࡝ࡕࡔޔߡ޿߅ߦ LUT1/2 ޕ޿ߐߛߊߢ޿ߥߒࠬ࠮ࠢࠕߪߦ

⴫⴫⴫⴫ 10-1: S1D13781 ࠻࠶࠮࠲ࠬࠫ࡟࠻࠶࠮࠲ࠬࠫ࡟࠻࠶࠮࠲ࠬࠫ࡟࠻࠶࠮࠲ࠬࠫ࡟

㗁㗁㗁㗁 ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ 㗁㗁㗁㗁 ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟

࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳ࡊ࠶࠴ࡊ࠶࠴ࡊ࠶࠴ࡊ࠶࠴

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

࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ

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

࠲࠲࠲࠲ࠬࠫ࡟ࠬࠫ࡟ࠬࠫ࡟ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

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  

࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯቯቯቯ⸳⸳⸳⸳ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

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 ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳ࡦࠫࡦࡦࠫࡦࡦࠫࡦࡦࠫࡦࠛࠛࠛࠛ

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 ⸳ቯ⸳ቯ⸳ቯ⸳ቯ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟

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

REG[D4h] GPIO Pull-Down Control Register  89

࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞

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 นนนน࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜ߢߢߢߢ (PSM0ޔޔޔޔ PSM1ޔޔޔޔNMM นนนน࠼࡯࡝࠼࡯࡝࠼࡯࡝࠼࡯࡝ߢߢߢߢ )

PSM1 ߪߚ߹ߪߚ߹ߪߚ߹ߪߚ߹ NMM ࠼࡯࡝࠼࡯࡝࠼࡯࡝࠼࡯࡝ߢߢߢߢ / นนนน࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜

࠼࡯࡝࠼࡯࡝࠼࡯࡝࠼࡯࡝ / ߒߒߒߒ೙㒢ή೙㒢ή೙㒢ή೙㒢ήߩߩߩߩ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߢߢߢߢ࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜

⴫⴫⴫⴫ 10-1: S1D13781 ࠻࠶࠮࠲ࠬࠫ࡟࠻࠶࠮࠲ࠬࠫ࡟࠻࠶࠮࠲ࠬࠫ࡟࠻࠶࠮࠲ࠬࠫ࡟

㗁㗁㗁㗁 ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ 㗁㗁㗁㗁 ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟
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╙ 10 ࠲ࠬࠫ࡟ ┨
࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳ࡊ࠶࠴ࡊ࠶࠴ࡊ࠶࠴ࡊ࠶࠴  10.2

bits 15-8 ࠻࠶ࡆ࠼࡯ࠦࡦ࡚ࠫࡆ࡝ [7:0]( ↪ኾࠅขߺ⺒ ) 
ޕߔ߹ߒ␜ࠍ࠼࡯ࠦࡦ࡚ࠫࡆ࡝ޔߢ↪ኾࠅขߺ⺒ߪ࠻࠶ࡆߩࠄࠇߎ

bits 15-0 ⵾ຠࠦ࠻࠶ࡆ࠼࡯ [15:0]( ↪ኾࠅขߺ⺒ ) 
S1D13781ޕߔ߹ߒ␜ࠍ࠼࡯⵾ຠࠦޔߢ↪ኾࠅขߺ⺒ߪ࠻࠶ࡆߩࠄࠇߎ ⵾ຠࠦ࡯

ߪ࠼ 0050h ޕߔߢ

bits 1-0 ࠻࠶ࡆࡉ࡯࠮࡯ࡢࡄ [1:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ S1D13781 ߪࠄࠇߎޕߔ߹ߒㆬᛯࠍ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߩ

S1D13781 ಴ജ෸ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄޕߔ߹ߒ೙ᓮࠍࠣࡦࠖ࠹࡯ࠥࠢ࠶ࡠࠢߩ

࡞ࡉ࡯ࡀࠗߩࡊࠗࡄࠗ࡟ࡊࠬࠖ࠺߮ / ߪ࡞ࡉ࡯ࠛࠬࠖ࠺ REG[22h] Display 
Settings Register ࠻࠶ࡆ 0 ߹ࠇߐ೙ᓮࠅࠃߦ࡞ࡉ࡯ࡀࠗࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ

ޕߔ

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

࠻࠶ࡆ࠼࡯ࠦࡦ࡚ࠫࡆ࡝ 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

⵾ຠࠦ࠻࠶ࡆ࠼࡯ 15-8

15 14 13 12 11 10 9 8

⵾ຠࠦ࠻࠶ࡆ࠼࡯ 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

࠻࠶ࡆࡉ࡯࠮࡯ࡢࡄ 1-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ :10-2

REG[04h] bits 1-0
࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ ⺑᣿⺑᣿⺑᣿⺑᣿

00b PSM0
• ࠼࡯࡝ࠆߔኻߦ࠲ࠬࠫ࡟ / น࠻ࠗ࡜

• ࠼࡯࡝ࠆߔኻߦ࡝ࡕࡔ / ਇน࠻ࠗ࡜ (MCLK ࡉࠖ࠹ࠢࠕࡦࠗ )
• ࡉࠖ࠹ࠢࠕࡦࠗࠢ࠶ࡠࠢࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ (PCLK ࡉࠖ࠹ࠢࠕࡦࠗ )

01b PSM1
• ࠼࡯࡝ࠆߔኻߦ࠲ࠬࠫ࡟ / น࠻ࠗ࡜

• ࠼࡯࡝ࠆߔኻߦ࡝ࡕࡔ / น࠻ࠗ࡜ (MCLK ࡉࠖ࠹ࠢࠕ )
• ࡉࠖ࠹ࠢࠕࡦࠗࠢ࠶ࡠࠢࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ (PCLK ࡉࠖ࠹ࠢࠕࡦࠗ )

1xb NMM
• ࠼࡯࡝ࠆߔኻߦ࠲ࠬࠫ࡟ / น࠻ࠗ࡜

• ࠼࡯࡝ࠆߔኻߦ࡝ࡕࡔ / น࠻ࠗ࡜ (MCLK ࡉࠖ࠹ࠢࠕ )

• ࡉࠖ࠹ࠢࠕࠢ࠶ࡠࠢࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ (PCLK ࡉࠖ࠹ࠢࠕ )
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
PSM0࡝ࡕࡔޔߡ޿߅ߦ෸߮ LUT1/2 ޕ޿ߐߛߊߢ޿ߥߒࠬ࠮ࠢࠕߦ

bit 8 ࠻࠶࠮࡝ࠕࠛ࠙࠻ࡈ࠰ ( ᦠ߈ㄟߺኾ↪ ) 
ߦ࠻࠶ࡆߩߎ 0  ޕࠎߖ߹ࠅ޽ᓇ㗀߽ߩ૗ߦ⊛ࠕࠛ࠙࠼࡯ࡂޔᤨߚࠇ߹ㄟ߈ᦠ߇

ߦ࠻࠶ࡆߩߎ 1 ࠫ࡟ోޔࡦࠪࡑ࠻࡯࠹ࠬޔࠨࡦࠤ࡯ౝㇱࠪޔᤨߚࠇ߹ㄟ߈ᦠ߇

ޕߔ߹ࠅᚯߦೋᦼ୯ߪ࠲ࠬ

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

n/a ࠕࠛ࠙࠻ࡈ࠰

(WO) ࠻࠶࠮࡝

15 14 13 12 11 10 9 8

n/a

7 6 5 4 3 2 1 0
58 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 10 ࠲ࠬࠫ࡟ ┨
࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳ࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢࠢ࠶ࡠࠢ  10.3

Note
࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߦ೨ࠆߔᄌᦝࠍቯ⸳ߩ࠲ࠬࠫ࡟ߩߎ 0(PSM0ޔREG[04h] 
Power Save Configuration Register ࠻࠶ࡆ 1-0=00b) ޕ޿ߐߛߊߡߒߦ

bit 15 PLL ࠢ࠶ࡠ ( ↪ኾߺㄟߺ⺒ ) 
ߪ࠻࠶ࡆߩߎ PLL ಴ജ߇቟ቯޕߔ߹ߒ␜ࠍ߆ุ߆ࠆ޿ߡߒ 

߇࠻࠶ࡆߩߎ 0 PLLޔᤨߩ ಴ജߪ቟ቯߩߎޕࠎߖ߹޿ߡߒ⁁ᘒޔ࡝ࡕࡔޔᤨߩ

LUTޕ޿ߐߛߊߢ޿ߥߒࠬ࠮ࠢࠕߪߦ࠲ࠬࠫ࡟ޔ 

߇࠻࠶ࡆߩߎ 1 PLLޔᤨߩ ಴ജߪ቟ቯޕߔ߹޿ߡߒ

bit 1 PLL  ࠬࡄࠗࡃ

߇࠻࠶ࡆߩߎ 0(PLL ㆬᛯ߇ ) ࠻࠶ࡆࡉ࡯࠮࡯ࡢࡄޔᤨߩ (REG[04h] Power Save 
Configuration Register ࠻࠶ࡆ 1-0) PLLޔߪ ࡞ࡉ࡯ࡀࠗ߇ (REG[10h] PLL Setting 
Register 0 ࠻࠶ࡆ 0=1b) ߟዏ਌ࠅ޽ߢ PLL ಴ജ߇቟ቯࠆ޿ߡߒ (2.5ms ࠢ࠶ࡠߩ

ᤨ㑆ᓟޔREG[10h] PLL Setting Register 0 ࠻࠶ࡆ 15=1b) ႐วޔߺߩᄌᦝน⢻ߢ

 ޕߔ

߇࠻࠶ࡆߩߎ 1(CLKI ㆬᛯ߇ ) ߢቯน⢻⸳߽ߢߟ޿ߪ࠻࠶ࡆࡉ࡯࠮࡯ࡢࡄޔᤨߩ

ޕߔ

bit 0 PLL  ࡞ࡉ࡯ࡀࠗ

߇࠻࠶ࡆߩߎ 0 PLLޔᤨߩ  ޕߔߢ࡞ࡉ࡯ࠛࠬࠖ࠺ߪ

߇࠻࠶ࡆߩߎ 1 PLLޔᤨߩ ޕߔߢ࡞ࡉ࡯ࡀࠗߪ

Note
S1D13781 ߇ MCLK ߡߒߣ౉ജߩ PLL ዏ਌ޔࠇߐቯ⸳߁ࠃࠆߔ↪૶ࠍ಴ജߩ

ࠢ࠶ࡠ౉ജࠢ߇࠻ࠬࡎߟ (CLKI) CLKIޔ႐ว޿ߚߒ஗ᱛࠍ ߦ೨ࠆߔ஗ᱛࠍ PLL
஗ᱛࠍ (REG[10h] PLL Setting Register 0 ࠻࠶ࡆ 0=0b) ߩߎޕ޿ߐߛߊߡߖߐ

ᠲ૞ࠅࠃߦ PLL ࠻࠶ࡆࠢ࠶ࡠ (REG[10h] PLL Setting Register 0 ࠻࠶ࡆ 15) ߇
Low(0) ߮ౣޕߔ߹ࠅߥߦ CLKI ଏ⛎ࠍᆎࠆ߼႐ว߮ౣߪ࠻ࠬࡎޔߪ PLL ࠗࠍ

ޕ޿ߐߛߊߡߒߦ࡞ࡉ࡯ࡀ

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

PLL ࠢ࠶ࡠ (RO) n/a

15 14 13 12 11 10 9 8

n/a PLL ࠬࡄࠗࡃ PLL ࡞ࡉ࡯ࡀࠗ

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߦ೨ࠆߔᄌᦝࠍቯ⸳ߩ࠲ࠬࠫ࡟ߩߎ 0(PSM0ޔREG[04h] 
Power Save Configuration Register ࠻࠶ࡆ 1-0=00b) ޔߡߒߦPLL ߽஗ᱛ

(REG[10h] PLL Setting Register 0 ࠻࠶ࡆ 0=0b) ޕ޿ߐߛߊߡߒ

bits 13-10 N ࠻࠶ࡆ࠲ࡦ࠙ࠞ [3:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ 0000b ޕ޿ߐߛߊߡߒቯ⸳ߦ

bits 9-0 M ࠻࠶ࡆ࠳ࠗࡃࠖ࠺ [9:0] 
CLKIޔߪ࠻࠶ࡆߩࠄࠇߎ ࠄ߆ PLL ߹ߒ᳿ቯࠍಽ๟Ყߩࠢ࠶ࡠࠢࠆࠇߐ౉ജߦ

PLLޔߪ࠻࠶ࡆߩࠄࠇߎޕߔ ࠢ࠶ࡠࠢࠆࠇߐ౉ജߦ (PFDCLK) ߇ 1~2MHz ߥߦ

7.2ޟߪ⚦⹦ޕߔ߹ߒቯ⸳ߦ߁ࠃࠆ ┨ PLL ቯ (18⸳ߩ ࠫ࡯ࡍ ߛߊߡߒෳᾖࠍޠ(

 ޕ޿ߐ

 

PFDCLK =CLKI ÷ (M ࠳ࠗࡃࠖ࠺ +1) 
=CLKI ÷ MM

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

n/a N ࠻࠶ࡆ࠲ࡦ࠙ࠞ 3-0 M ࠻࠶ࡆ࠳ࠗࡃࠖ࠺ 9-8

15 14 13 12 11 10 9 8

M ࠻࠶ࡆ࠳ࠗࡃࠖ࠺ 7-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ 10-3: PLL M ㆬᛯㆬᛯㆬᛯㆬᛯ࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺

REG[12h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 9-0 M ᲧᲧᲧᲧ࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺

000h( ࠻࡞ࠜࡈ࠺ ) 1:1

001h 2:1

002h 3:1

003h 4:1

• • • • • •

020h 33:1

021h~13Fh
ࡉ࡯ࠩ࡝
60 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 10 ࠲ࠬࠫ࡟ ┨
Note
࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߦ೨ࠆߔᄌᦝࠍቯ⸳ߩ࠲ࠬࠫ࡟ߩߎ 0(PSM0ޔREG[04h] 
Power Save Configuration Register ࠻࠶ࡆ 1-0=00b) ޔߡߒߦPLL ߽஗ᱛ

(REG[10h] PLL Setting Register 0 ࠻࠶ࡆ 0=0b) ޕ޿ߐߛߊߡߒ

bits 9-0 L ࠻࠶ࡆ࠲ࡦ࠙ࠞ [9:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ 010h ~ 041h ࠻࠶ࡆߩࠄࠇߎޕ޿ߐߛߊߡߒቯ⸳ߢ࿐ౝ▸ߩ

ߪ PLL ಴ജ (POCLK) ߐߛߊߡߒቯ⸳ߡߞᓥߦᑼߩએਅޕߔ߹ࠇߐ↪૶ߦቯ⸳ߩ

7.2ޟߪ⚦⹦ޕ޿ ┨ PLL ቯ (18⸳ߩ ࠫ࡯ࡍ  ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

 

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

଀ޔ߫߃CLKI ౉ജࠢ߇ࠢ࠶ࡠ 1MHz ߩ࠻࠶ࠥ࡯࠲ޔࠅ޽ߢ POCLK ߇ 42MHz
PFDCLKޕߔ߹ߒߣߚߞ޽ߢ ߪ 1~2MHz ޔߢߩ޿ߥࠄߥ߫ࠇߌߥߢ࿐ౝ▸ߩ

MM(REG[12h] PLL Setting Register 1 ࠻࠶ࡆ 9-0) ߪ 000h ᤨߩߎޕߔ߹ࠅߥߣ

ߩ࠻࠶ࠥ࡯࠲ POCLK=42MHz ࠅ޽ߢ PFDCLK=1MHz  LLޔࠄ߆ߣߎࠆ޽ߢ
(REG[14h] PLL Setting Register 2 ࠻࠶ࡆ 9-0) ߪ 29h ޕߔ߹ࠅߥߣ

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

n/a L ࠻࠶ࡆ࠲ࡦ࠙ࠞ 9-8

15 14 13 12 11 10 9 8

L ࠻࠶ࡆ࠲ࡦ࠙ࠞ 7-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ 10-4: PLL L ㆬᛯㆬᛯㆬᛯㆬᛯ࠲ࡦ࠙ࠞ࠲ࡦ࠙ࠞ࠲ࡦ࠙ࠞ࠲ࡦ࠙ࠞ

REG[14h] bits 9-0 L ᲧᲧᲧᲧ࠲ࡦ࠙ࠞ࠲ࡦ࠙ࠞ࠲ࡦ࠙ࠞ࠲ࡦ࠙ࠞ

000h~00Fh
ࡉ࡯ࠩ࡝

010h 17:1

011h 18:1

012h 19:1

• • • • • •

029h( ࠻࡞ࠜࡈ࠺ ) 42:1

• • • • • •

041h 66:1

042h~13Fh
ࡉ࡯ࠩ࡝
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߦ೨ࠆߔᄌᦝࠍቯ⸳ߩ࠲ࠬࠫ࡟ߩߎ 0(PSM0ޔREG[04h] 
Power Save Configuration Register ࠻࠶ࡆ 1-0=00b) ޕ޿ߐߛߊߡߒߦ

bits 3-0 PCLK ಽ๟ㆬᛯ࠻࠶ࡆ [3:0] 
ࠢ࠶ࡠࠢ࡝ࡕࡔޔߪ࠻࠶ࡆߩࠄࠇߎ (MCLK) ࠢ࠶ࡠࠢ࡞࠮ࠢࡇࠄ߆ (PCLK) ↢ࠍ

ᚑࠆߔ㓙ߩಽ๟Ყࠍㆬᛯޕߔ߹ߒ

bits 15-0  ࡉ࡯ࠩ࡝

ߪ࠲ࠬࠫ࡟ߩߎ 0408h( ୯࠻࡞ࠜࡈ࠺ ) ޕ޿ߐߛߊߡߒߦ

bits 15-0  ࡉ࡯ࠩ࡝

ߪ࠲ࠬࠫ࡟ߩߎ 0400h( ୯࠻࡞ࠜࡈ࠺ ) ޕ޿ߐߛߊߡߒߦ

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 ಽ๟ㆬᛯ࠻࠶ࡆ 3-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ 10-5: PCLK ㆬᛯㆬᛯㆬᛯㆬᛯ࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺࠳ࠗࡃࠖ࠺

REG[16h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 3-0 MCLK ߣߣߣߣ PCLK ๟ᵄᢙᲧ๟ᵄᢙᲧ๟ᵄᢙᲧ๟ᵄᢙᲧߩߩߩߩ

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

࠻࠶ࡆࡉ࡯ࠩ࡝ 15-8

15 14 13 12 11 10 9 8
࠻࠶ࡆࡉ࡯ࠩ࡝ 7-0

15 14 13 12 11 10 9 8

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

࠻࠶ࡆࡉ࡯ࠩ࡝ 15-8

15 14 13 12 11 10 9 8

࠻࠶ࡆࡉ࡯ࠩ࡝ 7-0

15 14 13 12 11 10 9 8
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 15-0  ࡉ࡯ࠩ࡝

ߪ࠲ࠬࠫ࡟ߩߎ 1000h( ୯࠻࡞ࠜࡈ࠺ ) ޕ޿ߐߛߊߡߒߦ

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

࠻࠶ࡆࡉ࡯ࠩ࡝ 15-8

15 14 13 12 11 10 9 8
࠻࠶ࡆࡉ࡯ࠩ࡝ 7-0

15 14 13 12 11 10 9 8
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╙ 10 ࠲ࠬࠫ࡟ ┨
࠲࠲࠲࠲ࠬࠫ࡟ࠬࠫ࡟ࠬࠫ࡟ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ  10.4

Note
࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄߦ೨ࠆߔᄌᦝࠍቯ⸳ߩ࠲ࠬࠫ࡟ߩߎ 0 ߪߚ߹ 1(PSM0 ߹

ߪߚ PSM1ޔREG[04h] Power Save Configuration Register ࠻࠶ࡆ 1-0=00b ߹

ߪߚ 01b) ࠆߔߦᔅⷐޕߔ߹ࠅ޽߇

bits 13-8 MOD ᄌൻὐ࠻࠶ࡆ [5:0] 
ࡉࠪ࠶ࡄࡉࠪ࠶ࡄࡉࠪ࠶ࡄࡉࠪ࠶ࡄޔޔޔޔߪߪߪߪ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆߩࠄࠇߎߩࠄࠇߎߩࠄࠇߎߩࠄࠇߎ LCD     ޕޕޕޕߔ߹ࠇߐߔ߹ࠇߐߔ߹ࠇߐߔ߹ࠇߐ↪૶↪૶↪૶↪૶ߺߩߦߺߩߦߺߩߦߺߩߦ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

ߡో߇࠻࠶ࡆߩࠄࠇߎ 0 MODޔ႐วߩ ାภ (DE) ߪ VS Ფߦ෻ォ0ޕߔ߹ߒ એᄖ

ߩ n ୯ߩ႐วޔߪHS ߩ n ࿁Ფߦ෻ォޕߔ߹ߒ

bits 7-6 DE ᭂᕈ࠻࠶ࡆ [1:0] 
TFTޔޔޔޔߪߪߪߪ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆߩࠄࠇߎߩࠄࠇߎߩࠄࠇߎߩࠄࠇߎ     ޕޕޕޕߔ߹ࠇߐߔ߹ࠇߐߔ߹ࠇߐߔ߹ࠇߐ↪૶↪૶↪૶↪૶ߺߩߦߺߩߦߺߩߦߺߩߦ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

DEޔߪ࠻࠶ࡆߩࠄࠇߎ ޕߔ߹ߒ⟵ቯࠍࠬ࠲࡯࠹ࠬߩ

bit 5 PCLK ᭂᕈ 

߇࠻࠶ࡆߩߎ 0 LCDޔᤨߩ  ޕߔ߹ߒᄌൻߢࠫ࠶ࠛࠅ߇਄ߜ┙ߪ಴ജ࠲࡯࠺

߇࠻࠶ࡆߩߎ 1 LCDޔᤨߩ ޕߔ߹ߒᄌൻߢࠫ࠶ࠛࠅ߇ਅߜ┙ߪ಴ജ࠲࡯࠺

Note
ࠎߖ߹߃ᓇ㗀߽ਈߩ૗ߪߦቯᤨ⸳࡞ࡀࡄࡉࠪ࠶ࡄޔߪ࠻࠶ࡆߩߎ

bit 3 ࡯࡜ࠞ / ㆬᛯ࡞ࡀࡄࡠࠢࡁࡕ

LCDޔߪ࠻࠶ࡆߩߎ  ޕߔ߹ߒࠍㆬᛯߩ߆ࡠࠢࡁࡕߪߚ߹࡯࡜ࠞ߇࡞ࡀࡄ

߇࠻࠶ࡆߩߎ 0 ࡠࠢࡁࡕޔ႐วߩ LCD  ޕߔ߹ࠇߐㆬᛯ߇࡞ࡀࡄ

߇࠻࠶ࡆߩߎ 1 ࡯࡜ࠞޔ႐วߩ LCD  ޕߔ߹ࠇߐㆬᛯ߇࡞ࡀࡄ

⹦ޟߪߊߒ⴫ ㆬᛯ࡞ࡀࡄ :10-7 (65 ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

bits 2-1 ࠻࠶ࡆ᏷࠲࡯࠺࡞ࡀࡄ [1:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ LCD ⴫ޟߪߊߒ⹦ޕߔ߹ߒᜰቯࠍ᏷࠲࡯࠺ߩ࡞ࡀࡄ ࡄ :10-7
ㆬᛯ࡞ࡀ (65 ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

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

n/a MOD ᄌൻὐ࠻࠶ࡆ 5-0

15 14 13 12 11 10 9 8

DE ᭂᕈ࠻࠶ࡆ 1-0 PCLK ᭂᕈ n/a ࡯࡜ࠞ / ࡠࠢࡁࡕ

ㆬᛯ࡞ࡀࡄ

࠻࠶ࡆ᏷࠲࡯࠺࡞ࡀࡄ 1-0 ࡊࠗ࠲࡞ࡀࡄ

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ 10-6: DE ᭂᕈㆬᛯᭂᕈㆬᛯᭂᕈㆬᛯᭂᕈㆬᛯ

REG[20h] bits 7-6 DE ᭂᕈᭂᕈᭂᕈᭂᕈ

00b
ࡉࠖ࠹ࠢࠕ࡯ࡠ

01b
ࡉࠖ࠹ࠢࠕࠗࡂ

10b
࿕ቯ࡯ࡠ

11b
࿕ቯࠗࡂ
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╙ 10 ࠲ࠬࠫ࡟ ┨
bit 0  ࡊࠗ࠲ߩ࡞ࡀࡄ

LCDޔߪ࠻࠶ࡆߩߎ ߇࡞ࡀࡄ STN ߪߚ߹ TFT  ޕߔ߹ㆬ߮ࠍ߆ࠇߕ޿ߩ

߇࠻࠶ࡆߩߎ 0 STNޔᤨߩ  ޕߔ߹ࠇߐㆬᛯ߇࡞ࡀࡄ

߇࠻࠶ࡆߩߎ 1 TFTޔᤨߩ ޕߔ߹ࠇߐㆬᛯ߇࡞ࡀࡄ

ޕߔ߹߼ߣ߹ߦ⴫ߩએਅߡ޿ߟߦࡦ࡚ࠪࡊࠝߩㆬᛯ࡞ࡀࡄ

.

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bit 8 TE ಴ജ࡞ࡉ࡯ࠛࠬࠖ࠺ 

TEޔߪ࠻࠶ࡆߩߎ ࠍ AB0( ߪߚ߹ DB8ࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࠻ࠬࡎޔ⸳ቯߦၮߊߠ

) TEޔߪ࠻࠶ࡆߩߎޕߔ߹ߒ᳿ቯࠍ߆ุ߆ࠆߔ಴ജࠄ߆ ࠻࠶ࡆࠬ࠲࡯࠹ࠬ

REG[22h] ࠻࠶ࡆ 7 ߦ⟎ሶ㈩┵ߩࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࠻ࠬࡎޕࠎߖ߹߃ਈࠍᓇ㗀ߦ

4.4ޟޔߪߡ޿ߟ ሶ㈩⟎ (13┵ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨ ࠫ࡯ࡍ ߛߊߡߒෳᾖࠍޠ(

 ޕ޿ߐ

߇࠻࠶ࡆߩߎ 0 TEޔᤨߩ  ޕߔ߹ࠇߐ಴ജࠅࠃࡦࡇߩᚲቯߪࠬ࠲࡯࠹ࠬߩ

߇࠻࠶ࡆߩߎ 1 TEޔᤨߩ ޕࠎߖ߹ࠇߐ಴ജࠅࠃࡦࡇߩᚲቯߪࠬ࠲࡯࠹ࠬߩ

bit 7 TE ࠬ࠲࡯࠹ࠬ ( ↪ኾࠅขߺ⺒ ) 
TEޔߪ࠻࠶ࡆߩߎ ᯏ⢻ㆬᛯ࠻࠶ࡆ (REG[22h] ࠻࠶ࡆ 6-5) ޿ߡࠇߐቯ⸳ߡߞࠃߦ

ࠆ TE  ޕߔ߹ߒ␜ࠍࠬ࠲࡯࠹ࠬߩ

TEޔߪ࠻࠶ࡆߩߎ ಴ജ࡞ࡉ࡯ࠛࠬࠖ࠺ (REG[22h] ࠻࠶ࡆ 8) ⸳ቯߩᓇ㗀ࠍฃߌ

 ޕࠎߖ߹

߇࠻࠶ࡆߩߎ 0  ޕࠎߖ߹޿ߡߒ↢⊑߇ᯏ⢻ߚࠇߐㆬᛯޔᤨߩ

߇࠻࠶ࡆߩߎ 1 ޕߔ߹޿ߡߒ↢⊑߇ᯏ⢻ߚࠇߐㆬᛯޔᤨߩ

⴫⴫⴫⴫ ㆬᛯㆬᛯㆬᛯㆬᛯ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ :10-7

࡯࡜ࠞ࡯࡜ࠞ࡯࡜ࠞ࡯࡜ࠞ / ㆬᛯㆬᛯㆬᛯㆬᛯ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ ࡠࠢࡁࡕࡠࠢࡁࡕࡠࠢࡁࡕࡠࠢࡁࡕ

REG[20h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 3
 ᏷᏷᏷᏷ ࠲࡯࠺࠲࡯࠺࠲࡯࠺࠲࡯࠺ ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

REG[20h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 2-1
ࡊࠗ࠲࡞ࡀࡄࡊࠗ࠲࡞ࡀࡄࡊࠗ࠲࡞ࡀࡄࡊࠗ࠲࡞ࡀࡄ

REG[20h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 0
࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

1b 01b 0b
࡯࡜ࠞ࡞ࠣࡦࠪ 8 ࠻࠶ࡆ ( ࠻࠶ࡑ࡯ࠜࡈ 2)

1b 10b 0b
࡯࡜ࠞ࡞ࠣࡦࠪ 16 ࠻࠶ࡆ

0b 00b 0b
ࡠࠢࡁࡕ࡞ࠣࡦࠪ 4 ࠻࠶ࡆ

0b 01b 0b
ࡠࠢࡁࡕ࡞ࠣࡦࠪ 8 ࠻࠶ࡆ

1b 01b 1b TFT16 ࠻࠶ࡆ

1b 10b 1b TFT18 ࠻࠶ࡆ

1b 11b 1b TFT24 ࠻࠶ࡆ

All other values
ࡉ࡯ࠩ࡝

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

n/a TE ಴ജࠬࠖ࠺

࡞ࡉ࡯ࠛ

15 14 13 12 11 10 9 8

TE ࠬ࠲࡯࠹ࠬ

(RO) TE ᯏ⢻ㆬᛯ࠻࠶ࡆ 1-0
㕖⴫ࠗ࡟ࡊࠬࠖ࠺

␜

ࠣࡦ࡝ࠩࠖ࠺

࡞ࡉ࡯ࠛࠬࠖ࠺

㕖⴫ࠗ࡟ࡊࠬࠖ࠺

␜ᭂᕈ

SW ෻ォࠝ࠺ࡆ

࡯࠲ࡦࠗ࡞ࡀࡄ

࡞ࡉ࡯ࡀࠗࠬ࡯ࠚࡈ

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
REG[22h] ࠻࠶ࡆ 6-5=10b( ࠻ࡦ࠙ࠞࡦࠗ࡜ )  ᤨߩ

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

bit 6-5 TE ᯏ⢻ㆬᛯ࠻࠶ࡆ [1:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ TE TEޕߔ߹ߒ᳿ቯࠍᯏ⢻ߩ TEޔߪࠬ࠲࡯࠹ࠬߩ ࠬ࠲࡯࠹ࠬ

࠻࠶ࡆ (REG[22h] ࠻࠶ࡆ 7 ෳᾖ ) ޔߡ޿ߠၮߦቯ⸳ࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࠻ࠬࡎߣ

AB0 ߪߊߒ߽ DB8 TEޕߔ߹ࠇߐ಴ജࠄ߆ TEޔߪ಴ജߩ ಴ജ࡞ࡉ࡯ࠛࠬࠖ࠺

ޔߪߡ޿ߟߦ⟎ሶ㈩┵ߩࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࠻ࠬࡎޕߔ߹߈ߢήലൻࠅࠃߦ࠻࠶ࡆ

4.4ޟ ሶ㈩⟎ (13┵ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ ┨ ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

bit 4  ␜㕖⴫ࠗ࡟ࡊࠬࠖ࠺

߇࠻࠶ࡆߩߎ ౝㇱޔᤨߩ 0 LCD  ޕߔ߹ߒേ૞ߪ〝࿁ࡦࠗ࡜ࡊࠗࡄࠗ࡟ࡊࠬࠖ࠺

߇࠻࠶ࡆߩߎ 1 ౝㇱޔᤨߩ LCD ࠅ߹ᱛ߇േ૞ߪ〝࿁ࡦࠗ࡜ࡊࠗࡄࠗ࡟ࡊࠬࠖ࠺

LCDޔᤨߩߎޕߔ߹ ಴ജ࠲࡯࠺ ⴫ޟ) ㆬᛯ࡞ࡀࡄ :10-7 (65 ࠫ࡯ࡍ ෳᾖޠ( ) ߪ 0
ߪߚ߹ ࠆࠃߦߖࠊวߺ⚵ߩ࠻࠶ࡆฦޔߡߦ⴫ߩએਅޕߔ߹ࠇߐ࿕ቯߦ 1

PDT[23:0] ାภߩ⁁ᘒޕߔ߹ߒ␜ࠍ

bit 3  ࡞ࡉ࡯ࠛࠬࠖ࠺ࠣࡦ࡝ࠩࠖ࠺

ࡉࠪ࠶ࡄࡉࠪ࠶ࡄࡉࠪ࠶ࡄࡉࠪ࠶ࡄޔޔޔޔߪߪߪߪ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆߩߎߩߎߩߎߩߎ LCD     ޕޕޕޕߔ߹ࠇߐߔ߹ࠇߐߔ߹ࠇߐߔ߹ࠇߐ↪૶↪૶↪૶↪૶ߺߩߦߺߩߦߺߩߦߺߩߦ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

߇࠻࠶ࡆߩߎ 0( ࡉࠪ࠶ࡄ LCD ᦭ല߇ࠣࡦ࡝ࠩࠖ࠺ߩ࡞ࡀࡄ ) ᦨᄢޔᤨߩ 64K
⦡ (218) ࡠࠢࡁࡕߪߚ߹ 64 㓏⺞߇น⢻ޕߔߢ 

߇࠻࠶ࡆߩߎ 1( ࡉࠪ࠶ࡄ LCD ήല߇ࠣࡦ࡝ࠩࠖ࠺ߩ࡞ࡀࡄ ) ᦨᄢޔᤨߩ 4096 
⦡ (212) ࡠࠢࡁࡕߪߚ߹ 16 㓏⺞߇น⢻ޕߔߢ 

ࠍᢙ⺞⺽ࠅࠃ઀᭽࡯࡝ࡑࠗ࡜ࡊߩ࡞ࡀࡄޔࠅࠃߦࡓ࠭࡝ࠧ࡞ࠕߩࠣࡦ࡝ࠩࠖ࠺

਄ޕߔ߹߈ߢ߇ߣߎࠆߍ

bit 2  㕖⴫␜ᭂᕈࠗ࡟ࡊࠬࠖ࠺

߇࠻࠶ࡆߩߎ 0  ޕߔߢㅢᏱߪᕈᭂߩᤨ␜㕖⴫ޔᤨߩ

߇࠻࠶ࡆߩߎ 1 ޕߔ߹ߒ෻ォߪᕈᭂߩᤨ␜㕖⴫ޔᤨߩ

bit 1  ෻ォ࠲࡯࠺࡯࡟ࡊࠬࠖ࠺ࠕࠚ࠙࠻ࡈ࠰

߇࠻࠶ࡆߩߎ 0  ޕߔߢㅢᏱߪᕈᭂߩ࠲࡯࠺࡯࡟ࡊࠬࠖ࠺ޔᤨߩ

߇࠻࠶ࡆߩߎ 1 ޕߔ߹ࠇߐ෻ォߪᕈᭂߩ࠲࡯࠺࡯࡟ࡊࠬࠖ࠺ޔᤨߩ

Note
ޕߔ߹ࠇߐㅢㆊᓟ෻ォ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠲࡯࠺ࠗ࡟ࡊࠬࠖ࠺

⴫⴫⴫⴫ 10-8: TE ᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯ

REG[22h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 6-5 TE ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

00b
࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡉ࡯ࠛࠬࠖ࠺ : TE Lޔߕࠇߐ಴ജߪ  ޕߔ߹ࠇߐ࿕ቯߦ

01b VNDP: TE 㕖⴫␜ᦼ㑆⋤ုߪ (VNDP) ਛߦ High(1) ⴫␜ᦼ㑆⋤ုޔࠇߐ಴ജ߇ (VDISP) ਛߪ

Low(0)  ޕߔ߹ࠇߐ಴ജ߇

10b

࠻ࡦ࠙ࠞࡦࠗ࡜࠻ࡦ࠙ࠞࡦࠗ࡜࠻ࡦ࠙ࠞࡦࠗ࡜࠻ࡦ࠙ࠞࡦࠗ࡜ : TE ࠻࠶ࡆ࠻ࡦ࠙ࠞࡦࠗ࡜߇ᢙߩାภࡦࠗ࡜ౝㇱ᳓ᐔߪ (REG[34h] ࠻࠶ࡆ

9-0) ߦᤨߚߞߥߊᄙࠅࠃᢙߚࠇߐᜰቯߢ High(1) ߪ႐วߩએᄖࠇߘޔࠇߐ಴ജ߇ Low(0) ಴߇

ജޕߔ߹ࠇߐౝㇱ᳓ᐔߪ࠲ࡦ࠙ࠞࡦࠗ࡜ 0 VDISP+VNDP-1ޔߒ㐿ᆎࠍ࠻ࡦ࠙ࠞࠄ߆ ߞߥߦ

ࠄߚ 0  ޕߔ߹ࠅᚯߦ

11b BitBLT ࠬ࠲࡯࠹ࠬ࡯ࠫࠬ࠲࡯࠹ࠬ࡯ࠫࠬ࠲࡯࠹ࠬ࡯ࠫࠬ࠲࡯࠹ࠬ࡯ࠫࡆࡆࡆࡆ : TE ߪ 2D BitBLT ߦᤨߩ࡯ࠫࡆ߇ࡦࠫࡦࠛ High(1) ޔࠇߐ಴ജ߇

2D BitBLT ߦᤨ࡞࠼ࠗࠕ߇ࡦࠫࡦࠛ Low(0) ޕߔ߹ࠇߐ಴ജ߇
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╙ 10 ࠲ࠬࠫ࡟ ┨

࠺࠺࠺࠺
bit 0  ࡞ࡉ࡯ࡀࠗࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄ

ࡉ࡯ࡀࠗߩࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ߣ಴ജ┵ሶࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄߪ࠻࠶ࡆߩߎ

࡞ /  ޕߔ߹޿ⴕࠍ೙ᓮߩ࡞ࡉ࡯ࠛࠬࠖ࠺

߇࠻࠶ࡆߩߎ 0 ᤨߩ ( ࠻࡞ࠜࡈ࠺ PCLKޔDE ޔVSޔHSޔPDT[23:0]ޔ( ฦାภߩ

ߪ H ߪߚ߹ L ࠇߐ࿕ቯߦ ( ਅ⸥⴫ෳᾖ ࡞ࡉ࡯ࠛࠬࠖ࠺߇ࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ޔ(

 ޕߔ߹ࠅߥߣ

ࠍ࠻࠶ࡆߩߎ 1 ࠆߔߦ࡞ࡉ࡯ࡀࠗࠍࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ߣ಴ജ࡞ࡀࡄߒቯ⸳ߦ

೨߇࠻࠶ࡆࡉ࡯࠮࡯ࡢࡄޔߦ NMM(PCLK ಴ജਛ ) ߐߛߊߡߒ⹺⏕ࠍ੐ࠆ޽ߢ

ࠍലജࠅࠃหᦼାภࡓ࡯࡟ࡈౝㇱߩᰴߪࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ߣ಴ജ࡞ࡀࡄޕ޿

⊒ើޕߔ߹ߒ 

ࠍ࠻࠶ࡆߩߎ 0 ߔ࡞ࡉ࡯ࠛࠬࠖ࠺ࠍࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ߣ಴ജ࡞ࡀࡄߒቯ⸳ߦ

஗ࠅࠃหᦼାภࡓ࡯࡟ࡈౝㇱߩᰴߪࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ߣ಴ജ࡞ࡀࡄޔ႐วࠆ

ᱛޕߔ߹ߒ 

ࠍ࠻࠶ࡆߩߎޔߪࠕࠛ࠙࠻ࡈ࠰ޔ㓙ࠆߔ⒖ⴕߦ࠼࡯ࡕࡉ࡯࠮࡯ࡢࡄ 0 ߆ߡߒߦ

ࠍ࠻࠶ࡆࡉ࡯࠮࡯ࡢࡄࠄ PSM1 ߽ߣߊߥዋߦ㑆ࠆߔቯ⸳ߦ 1 ᦼߩએ਄ࡓ࡯࡟ࡈ

㑆ࠍ㐿ޕ޿ߐߛߊߡߌ೨ᦼ߇቞ߚߞ߆ߥࠇࠄ႐วߜࠊߥߔޔ PSM1 ⒖ⴕ (PCLK
஗ᱛ ) ႐วߚ߉ߔᣧ߇ ( ᰴࡓ࡯࡟ࡈߩหᦼାภ߇ PCLK ೨ࠆࠇߐࠢ࠶ࡠࠢߢ ޔ(
ޕࠎߖ߹ߒ஗ᱛߪࡊࠗࡄ࡯࡟ࡊࠬࠖ࠺ߣ಴ജ࡞ࡀࡄ

bits 6-0 ᳓ᐔ⴫␜ᦼ㑆࠻࠶ࡆ [6:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ LCD ᳓ᐔ⴫␜᏷ߩ࡞ࡀࡄ (HDISP) ࠍ 8 ߒᜰቯߢන૏࡞࠮ࠢࡇ

ޕߔ߹

REG[24h] ࠻࠶ࡆ 6-0 = ᳓ᐔ⴫␜ᦼ㑆 ( න૏࡞࠮ࠢࡇ ) ÷ 8

⴫⴫⴫⴫ ᭎ⷐ᭎ⷐ᭎ⷐ᭎ⷐ࡞࡯ࡠ࠻ࡦࠦࠗ࡟ࡊࠬࠖ࠺࡞࡯ࡠ࠻ࡦࠦࠗ࡟ࡊࠬࠖ࠺࡞࡯ࡠ࠻ࡦࠦࠗ࡟ࡊࠬࠖ࠺࡞࡯ࡠ࠻ࡦࠦࠗ࡟ࡊࠬࠖ࠺ :10-9

␜㕖⴫␜㕖⴫␜㕖⴫␜㕖⴫ࠗ࡟ࡊࠬࠖࠗ࡟ࡊࠬࠖࠗ࡟ࡊࠬࠖࠗ࡟ࡊࠬࠖ

REG[22h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 4
㕖⴫␜ᭂᕈ㕖⴫␜ᭂᕈ㕖⴫␜ᭂᕈ㕖⴫␜ᭂᕈࠗ࡟ࡊࠬࠖ࠺ࠗ࡟ࡊࠬࠖ࠺ࠗ࡟ࡊࠬࠖ࠺ࠗ࡟ࡊࠬࠖ࠺

REG[22h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 2

࡯࡟ࡊࠬࠖ࠺ࠕࠚ࠙࠻ࡈ࠰࡯࡟ࡊࠬࠖ࠺ࠕࠚ࠙࠻ࡈ࠰࡯࡟ࡊࠬࠖ࠺ࠕࠚ࠙࠻ࡈ࠰࡯࡟ࡊࠬࠖ࠺ࠕࠚ࠙࠻ࡈ࠰

෻ォ෻ォ෻ォ෻ォ࠲࡯࠺࠲࡯࠺࠲࡯࠺࠲࡯࠺

REG[22h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 1

࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄ࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄ࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄ࡯ࠚࡈ࡯࠲ࡦࠗ࡞ࡀࡄ

࡞ࡉ࡯ࡀࠗࠬ࡞ࡉ࡯ࡀࠗࠬ࡞ࡉ࡯ࡀࠗࠬ࡞ࡉ࡯ࡀࠗࠬ

REG[22h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 0

಴ജ಴ജ಴ജ಴ജ࠲࡯࠺࠲࡯࠺࠲࡯࠺࠲࡯࠺

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

0b xb
0b 1b

ㅢᏱ ㅢᏱ

1b 1b
෻ォ ㅢᏱ

1b

0b
0b 1b

ో 0 ㅢᏱ

1b 1b
ో 1 ㅢᏱ

1b
0b 1b

ో 1 ㅢᏱ

1b 1b
ో 0 ㅢᏱ

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

᳓ᐔ⴫␜ᦼ㑆6-0 ࠻࠶ࡆ

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
STN HDISP ޔᤨࠆߔ↪૶ࠍ࡞ࡀࡄ ߪᦨዊ୯ߩ 32 ࡞࠮ࠢࡇ (bits 6-0 = 04h) ߦ⸳

ቯ16ޔߚ߹ޕ޿ߐߛߊߡߒ  ޕ޿ߐߛߊߡߒቯ⸳߁ࠃࠆߥߦ୚ᢙߩ࡞࠮ࠢࡇ

TFT HDISP ޔᤨࠆߔ↪૶ࠍ࡞ࡀࡄ ߪᦨዊ୯ߩ 8 ࡞࠮ࠢࡇ (bits 6-0 = 01h) ⸳ߦ

ቯ8ޔߚ߹ޕ޿ߐߛߊߡߒ ޕ޿ߐߛߊߡߒቯ⸳߁ࠃࠆߥߦ୚ᢙߩ࡞࠮ࠢࡇ

bits 6-0 ᳓ᐔ㕖⴫␜ᦼ㑆࠻࠶ࡆ [6:0] 
LCDޔߪ࠻࠶ࡆߩࠄࠇߎ ᳓ᐔ㕖⴫␜ᦼ㑆ߩ࡞ࡀࡄ (HNDP) ࠍ 1 ߢන૏࡞࠮ࠢࡇ

ᜰቯޕߔ߹ߒ

REG[26h] ࠻࠶ࡆ 6-0 = ᳓ᐔ㕖⴫␜ᦼ㑆 ( න૏࡞࠮ࠢࡇ )

Note
᳓ᐔ㕖⴫␜ᦼ㑆ߩᦨዊ୯ߪ 3 -REG[26h] Horizontal Non-Dis)ޕߔߢ࡞࠮ࠢࡇ
play Period Register (HNDP) ࠻࠶ࡆ 6-0 = 03h) 
HS 㐿ᆎ + HSࠬ࡞ࡄ ᏷ ҇ HNDPࠬ࡞ࡄ

bits 9-0 ု⋥ ⴫␜ᦼ㑆࠻࠶ࡆ [9:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ LCD ⴫␜ᦼ㑆 ⋤ုߩ࡞ࡀࡄ (VDISP) ߹ߒᜰቯߢන૏ࡦࠗ࡜ࠍ

ޕߔ

REG[28h] ࠻࠶ࡆ 9-0 = ု⋥⴫␜ᦼ㑆 ( න૏ࡦࠗ࡜ )

Note
1. ᦨዊ୯ = 1  ࡦࠗ࡜

 ޕߔ߹ࠅ޽߇ᔅⷐߔߚḩࠍᑼߩએਅߪ࠲ࠬࠫ࡟ߩߎ .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
ု⋥⴫␜ᦼ㑆9-8 ࠻࠶ࡆ

15 14 13 12 11 10 9 8

ု⋥⴫␜ᦼ㑆7-0 ࠻࠶ࡆ

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

ု⋥㕖⴫␜ᦼ㑆7-0 ࠻࠶ࡆ

7 6 5 4 3 2 1 0
68 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 10 ࠲ࠬࠫ࡟ ┨
bits 7-0 ု⋥㕖⴫␜ᦼ㑆࠻࠶ࡆ [7:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ LCD 㕖⴫␜ᦼ㑆 ⋤ုߩ࡞ࡀࡄ (VNDP) ߒᜰቯߢන૏ࡦࠗ࡜ࠍ

ޕߔ߹

REG[2Ah] ࠻࠶ࡆ 7-0 = ု⋥㕖⴫␜ᦼ㑆 ( න૏ࡦࠗ࡜ )

Note
1. ᦨዊ୯ = 2  ࡦࠗ࡜

 ޕߔ߹ࠅ޽߇ᔅⷐߔߚḩࠍᑼߩએਅߪ࠲ࠬࠫ࡟ߩߎ .2

VDISP + VNDP < 1024

bit 7 HS  ᕈᭂࠬ࡞ࡄ

᳓ᐔߩ࡞ࡀࡄߪ࠻࠶ࡆߩߎޕߔ߹ߒㆬᛯࠍᕈᭂߩ᳓ᐔหᦼାภޔߪ࠻࠶ࡆߩߎ

หᦼାภߩ઀᭽ߡߞࠃߦ⸳ቯޕߔ߹ࠇߐ 

߇࠻࠶ࡆߩߎ 0  ޕߔߢ࡯ࡠࡉࠖ࠹ࠢࠕߪ᳓ᐔหᦼାภޔᤨߩ

߇࠻࠶ࡆߩߎ 1 ޕߔߢࠗࡂࡉࠖ࠹ࠢࠕߪ᳓ᐔหᦼାภޔᤨߩ

Note
ࠍ࠻࠶ࡆߩߎߪߢ࡞ࡀࡄࡉࠪ࠶ࡄ 1 ޿ߐߛߊߡߒቯ⸳ߦ ( ࠗࡂࡉࠖ࠹ࠢࠕ ޕ(

bits 6-0 HS ࠻࠶ࡆ᏷ࠬ࡞ࡄ [6:0] 
᳓ᐔหᦼାภ࡞ࡀࡄߪ࠻࠶ࡆߩࠄࠇߎ (HSW) ࠍ᏷ߩ 1 ߹ߒᜰቯߢන૏࡞࠮ࠢࡇ

ㅢᏱߪ᳓ᐔหᦼାภޕߔ HS ߩࠄࠇߎޕߔ߹ࠅ߹᳿ߡߞࠃߦ઀᭽࡞ࡀࡄޔ߇ߔߢ

ߪᦨዊ୯ߩ࠻࠶ࡆ 1 ޕߔߢ

REG[2Ch] ࠻࠶ࡆ 6-0 = HS ᏷ࠬ࡞ࡄ ( න૏࡞࠮ࠢࡇ )

 ޕ޿ߐߛߊߡߒቯ⸳ߦ߁ࠃߩએਅޔߪ࠻࠶ࡆߩࠄࠇߎ

STN ࡞ࡀࡄ : HS ࠬ࡞ࡄ㐿ᆎ -18 PCLKs+HS  ᏷҇ HNDPࠬ࡞ࡄ
TFT ࡞ࡀࡄ : HS ࠬ࡞ࡄ㐿ᆎ +HS ᏷҇ HNDPࠬ࡞ࡄ

bits 6-0 HS ࠻࠶ࡆ⟎㐿ᆎ૏ࠬ࡞ࡄ [6:0] 
᳓ᐔหᦼାภࠆߔኻߦ᳓ᐔ㕖⴫␜ᦼ㑆㐿ᆎߪ࠻࠶ࡆߩࠄࠇߎ (HPS) ࠻࡯࠲ࠬߩ

૏⟎ࠍ 1 ޕߔ߹ߒᜰቯߢන૏࡞࠮ࠢࡇ

REG[2Eh] ࠻࠶ࡆ 6-0 = HS ⟎૏࠻࡯࠲ࠬࠬ࡞ࡄ ( න૏࡞࠮ࠢࡇ )

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

n/a

15 14 13 12 11 10 9 8

HS ᕈᭂࠬ࡞ࡄ HS 6-0 ࠻࠶ࡆ᏷ࠬ࡞ࡄ

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 ࠬ࡞ࡄ㐿ᆎ૏⟎6-0 ࠻࠶ࡆ

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
 ޕ޿ߐߛߊߡߒቯ⸳ߦ߁ࠃߔߚḩࠍᑼߩએਅޔߪ࠻࠶ࡆߩࠄࠇߎ

STN ࡞ࡀࡄ : HS ࠬ࡞ࡄ㐿ᆎ -18 PCLKs+HS  ᏷҇ HNDPࠬ࡞ࡄ
TFT ࡞ࡀࡄ : HS ࠬ࡞ࡄ㐿ᆎ +HS ᏷҇ HNDPࠬ࡞ࡄ

bit 7 VS  ᕈᭂࠬ࡞ࡄ

⋤ုߩ࡞ࡀࡄߪ࠻࠶ࡆߩߎޕߔ߹ߒㆬᛯࠍᕈᭂߩหᦼାภ⋤ုޔߪ࠻࠶ࡆߩߎ

หᦼାภߩ઀᭽ߡߞࠃߦ⸳ቯޕߔ߹ࠇߐ 

߇࠻࠶ࡆߩߎ 0  ޕߔߢ࡯ࡠࡉࠖ࠹ࠢࠕߪหᦼାภ⋤ုޔᤨߩ

߇࠻࠶ࡆߩߎ 幅 ޕߔߢࠗࡂࡉࠖ࠹ࠢࠕߪหᦼାภ⋤ုޔᤨߩ

Note
ࠍ࠻࠶ࡆߩߎߪߢ࡞ࡀࡄࡉࠪ࠶ࡄ 1 ޿ߐߛߊߡߒቯ⸳ߦ ( ࠗࡂࡉࠖ࠹ࠢࠕ ޕ(

bits 5-0 VS ࠻࠶ࡆ᏷ࠬ࡞ࡄ [5:0] 
หᦼାภ⋤ု࡞ࡀࡄߪ࠻࠶ࡆߩࠄࠇߎ (VSW) ᏷ࠍ 1  ޕߔ߹ߒᜰቯߢන૏ࡦࠗ࡜

ု⋥หᦼାภߪㅢᏱ VS ޕߔ߹ࠅ߹᳿ߡߞࠃߦ઀᭽࡞ࡀࡄޔ߇ߔߢ

REG[30h] VS = 5-0 ࠻࠶ࡆ ᏷ࠬ࡞ࡄ ( න૏ࡦࠗ࡜ )

Note
01h ߪ࠻࠶ࡆߩߎޔߪߢ࡞ࡀࡄࡉࠪ࠶ࡄ ޕ޿ߐߛߊߡߒቯ⸳ߦ

bits 7-0 VS ࠻࠶ࡆ⟎㐿ᆎ૏ࠬ࡞ࡄ [7:0] 
᳓ᐔหᦼାภࠆߔኻߦ᳓ᐔ㕖⴫␜ᦼ㑆㐿ᆎߪ࠻࠶ࡆߩࠄࠇߎ (VPS) ⟎㐿ᆎ૏ߩ

ࠍ 1 ޕߔ߹ߒᜰቯߢන૏ࡦࠗ࡜

TFT ࡞ࡀࡄ : REG[32h] ࠻࠶ࡆ 7-0 = VS ⟎㐿ᆎ૏ࠬ࡞ࡄ ( න૏ࡦࠗ࡜ ) 
STN ࡞ࡀࡄ : (REG[32h] ࠻࠶ࡆ 7-0 ) + 1 = VS ⟎㐿ᆎ૏ࠬ࡞ࡄ ( න૏ࡦࠗ࡜ )

Note
ߪ࠻࠶ࡆߩࠄࠇߎޔߪߢ࡞ࡀࡄࡉࠪ࠶ࡄ .1 00h  ޕ޿ߐߛߊߡߒቯ⸳ߦ

 ޕߔ߹ࠅ޽߇ᔅⷐߔߚḩࠍᑼߩએਅߪ࠲ࠬࠫ࡟ߩߎ .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 ᕈᭂࠬ࡞ࡄ n/a VS ࠬ࡞ࡄ᏷5-0 ࠻࠶ࡆ

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 ࠬ࡞ࡄ㐿ᆎ૏⟎࠻࠶ࡆ 7-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 9-0 TE ࠻࠶ࡆ࠻ࡦ࠙ࠞࡦࠗ࡜ [9:0] 
TE ᯏ⢻ㆬᛯ࠻ࡦ࠙ࠞࡦࠗ࡜߇ (REG[22h] ࠻࠶ࡆ 6-5 = 10b) ࠶ࡆߩࠄࠇߎޔᤨߩ

ࡦ࠙ࠞࡦࠗ࡜⋤ౝㇱုޕߔ߹ߒᜰቯࠍᢙ୯ࠆࠇߐᲧセߣ࠲ࡦౝㇱ᳓ᐔࠞ࠙ߪ࠻

ߪ࠲ 0 (VDISP+VNDP-1)ޔࠇߐ㐿ᆎࠄ߆ ޕߔ߹߃ᢙߢ߹

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

n/a TE ࠻࠶ࡆ࠻ࡦ࠙ࠞࡦࠗ࡜ 9-8

15 14 13 12 11 10 9 8

TE ࠻࠶ࡆ࠻ࡦ࠙ࠞࡦࠗ࡜ 7-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯቯቯቯ⸳⸳⸳⸳ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟  10.5

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bit 8  ࡞ࡉ࡯ࠛࠬࠖ࠺ߺㄟ߈หᦼᦠ࠲ࠬࠫ࡟ࡗࠗ࡟

㕖หᦼߩ࠻࠶ࡆߩߎޔߪ࠲ࠬࠫ࡟ࡗࠗ࡟ߩ࠻ࠗࡃ࠴࡞ࡑߩ୯ߦ㑐ߟ޿ޔߕࠄࠊ

ౝޔߪ࠲ࠬࠫ࡟ࡗࠗ࡟ߩ࠻ࠗࡃ࠴࡞ࡑߩหᦼޕߔߢน⢻߇੐ࠆߔ߈ᦠߺ⺒߽ߢ

ㇱ࿁〝ࡦࠫࡦࠛ࡯࡟ࡊࠬࠖ࠺ޔߡ޿߅ߦౝߦ୯ࡊࠬࠖ࠺ޕߔ߹ࠇߐ࡯ࡇࠦ߇

ޕߔ߹ߒ࠴࠶࡜ߢౝㇱࠍ୯ߚߒ࡯ࡇࠦޔߦหᦼାภᲤ⋤ုޔߪࡦࠫࡦࠛ࡯࡟

߇࠻࠶ࡆߩߎ 0 ࠴࠶࡜หᦼᑼߩㅢᏱޔߪ࠲ࠬࠫ࡟ࡗࠗ࡟ߩ࠻ࠗࡃ࠴࡞ࡑޔᤨߩ

ࠫ࡟ࡗࠗ࡟ߩ࠻ࠗࡃ࠴࡞ࡑ㕖หᦼޔ߇ߡోߺㄟ߈ᦠߩ߳࠲ࠬࠫ࡟ޕߔ߹޿ⴕࠍ

 ޕߔ߹ࠇߐ࠴࠶࡜ߡߒߣ࡯ࡇౝㇱหᦼࠦ߇࠲ࠬ

߇࠻࠶ࡆߩߎ 1 ߇࠴࠶࡜หᦼᑼߪ࠲ࠬࠫ࡟ࡗࠗ࡟ߩ࠻ࠗࡃ࠴࡞ࡑߩએਅޔᤨߩ

ⴕ߮ౣߦ࠻࠶ࡆߩߎޕࠎߖ߹ࠇࠊ 0 ࡦࠫࡦࠛ࡯࡟ࡊࠬࠖ࠺ߦᤨߚࠇ߹ㄟ߈ᦠ߇

ౝޕߔ߹ࠇߐ࠴࠶࡜ߦ

ޕߔߢࠅㅢߩએਅ࠲ࠬࠫ࡟ࡗࠗ࡟࠻ࠗࡃ࠴࡞ࡑ

• ࠬ࡟࠼ࠕ㐿ᆎࡦࠗࡔ [18:0] (REG[42h]~REG[44h])

• PIP 㐿ᆎࠬ࡟࠼ࠕ [18:0] (REG[52h]~REG[54h])

• PIP ᏷ [9:0] (REG[56h]~[REG[67h])

• PIP 㜞ߐ [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 ࠻࠶ࡆ࿁ォࡗࠗ࡟ࡦࠗࡔ [1:0] 
ߔ߹ߒᜰቯࠍ࿁ォᣇะߩࡗࠗ࡟ࡦࠗࡔߪ࠻࠶ࡆߩࠄࠇߎ ( ෻ᤨ⸘࿁ࠅ ޕ(

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

n/a
ห࠲ࠬࠫ࡟ࡗࠗ࡟

ᦼᦠ߈ㄟࠬࠖ࠺ߺ

࡞ࡉ࡯ࠛ

15 14 13 12 11 10 9 8

n/a
࠻࠶ࡆ࿁ォࡗࠗ࡟ࡦࠗࡔ 1-0 ࠻࠶ࡆᐲᷓ⦡ࡗࠗ࡟ࡦࠗࡔ 2-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ ࿁࿁࿁࿁ォㆬᛯォㆬᛯォㆬᛯォㆬᛯࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔ :10-10

REG[40h] bits 4-3
࿁࿁࿁࿁ォᣇะォᣇะォᣇะォᣇะࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔ

00b 0° ( ࠻࡞ࠜࡈ࠺ )

01b 90°

10b 180°

11b 270°
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 2-0 ࠻࠶ࡆᐲᷓ⦡ࡗࠗ࡟ࡦࠗࡔ [2:0] 
ߐㆬᛯ߇࠼࡯ࡕࡠࠢࡁࡕ ޕߔ߹ߒᜰቯࠍᐲᷓ⦡ߩࡗࠗ࡟ࡦࠗࡔߪ࠻࠶ࡆߩࠄࠇߎ

REG[20h]) ᤨࠆ޿ߡࠇ ࠻࠶ࡆ 3=0b)010 ߪ࠻࠶ࡆߩࠄࠇߎޔb ( ↪ࡠࠢࡁࡕ

8bpp) ߽ߪߊߒ 110b (8bpp+LUT1) ޕ޿ߐߛߊߡߒቯ⸳ߦ

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

REG[44h] bits 2-0
REG[42h] bits 15-0 ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ [18:0] 

ౝ⬿ RAM ߪ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎޕ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔߩ 32 ࠶ࡆ

࠻࠶ࡆࠬ࡟ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔޔߦὑߩ࠻ࡦࡔࠗ࡜ࠕ࠻ [1:0] ߪ 00b ߛߊߡߒߦ

ޕ޿ߐ

⴫⴫⴫⴫ ᐲㆬᛯᷓᐲㆬᛯᷓᐲㆬᛯᷓᐲㆬᛯᷓ⦡⦡⦡⦡ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔ :10-11

REG[40h] bits 2-0
ᐲᷓᐲᷓᐲᷓᐲᷓ⦡⦡⦡⦡ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔ

000b RGB8:8:8 ( ࠻࡞ࠜࡈ࠺ )

001b RGB5:6:5

010b
↪ࡠࠢࡁࡕ 8bpp

011b
ࡉ࡯ࠩ࡝

100b 24bpp+LUT1

101b 16bpp+LUT1

110b 8bpp+LUT1

111b
ࡉ࡯ࠩ࡝

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

15-8 ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ

15 14 13 12 11 10 9 8

7-0 ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ

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 ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ

7 6 5 4 3 2 1 0

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

n/a ࠻࠶ࡆ᏷ࡗࠗ࡟ࡦࠗࡔ 9-8

15 14 13 12 11 10 9 8
࠻࠶ࡆ᏷ࡗࠗ࡟ࡦࠗࡔ 7-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 9-0 ) [9:0] ࠻࠶ࡆ᏷ࡗࠗ࡟ࡦࠗࡔ ↪ኾࠅขߺ⺒ ) 
ࠍ᏷ߩࡗࠗ࡟ࡦࠗࡔޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࡦࠗࡔޕߔ߹ߒᜰቯߢන૏࡞࠮ࠢࡇ

߇࿁ォᣇะߩࡗࠗ࡟ ߪߊߒ߽ 0° 180° (REG[40h] ࠻࠶ࡆ 4-3 = 00b ߹ߪߚ 10b)
REG[24h] Horizontal Display Width Register (HDISP) ߪ࠻࠶ࡆߩࠄࠇߎޔ႐วߩ
ߪߊߒ߽ °90ޕߔ߹ࠇߐቯ⸳ߡ޿ߠၮߦ୯ߩ 270° (REG[40h] ࠻࠶ࡆ 4-3 = 01b 
ߪߚ߹ 11b)  REG[28h] Vertical Display Height Register ޔߪ႐วߩ࿁ォᣇะߩ
(VDISP) ߩ୯ߦၮߡ޿ߠ⸳ቯޕߔ߹ࠇߐ

Note
REG[24h] ߹ߪߚ REG[28h] ߦᦝᣂߚߞ޽߇႐วߩ࠲ࠬࠫ࡟ߩߎޔ୯߇ᦝᣂߐ

ᦨᄢߦߢ߹ࠆࠇ 2 ޕߔ߹ߓ↢߇ㆃᑧߩࡓ࡯࡟ࡈ

bits 9-0 ) [9:0] ࠻࠶ࡆߐ㜞ࡗࠗ࡟ࡦࠗࡔ ↪ኾࠅขߺ⺒ ) 
1ޔߪ࠻࠶ࡆߩࠄࠇߎ ࡟ࡦࠗࡔ ޕߔ߹ߒᜰቯࠍߐ㜞ߩࡗࠗ࡟ࡦࠗࡔߢන૏ࡦࠗ࡜

ߪߊߒ߽ 0° ߇࿁ォᣇะߩࡗࠗ 180° (REG[40h] ࠻࠶ࡆ 4-3 = 00b ߹ߪߚ 10b) ߩ
႐วߪ࠻࠶ࡆߩࠄࠇߎޔ REG[28h] Vertical Display Height Register (VDISP) ߩ
୯ߦၮߡ޿ߠ⸳ቯߪߊߒ߽ °90 ޕߔ߹ࠇߐ 270° (REG[40h] ࠻࠶ࡆ 4-3 = 01b ߹ߚ

ߪ 11b)  REG[28h] Vertical Display Height ߪ࠻࠶ࡆߩࠄࠇߎޔ႐วߩ࿁ォᣇะߩ
Register (VDISP) ޕߔ߹ࠇߐቯ⸳ߡ޿ߠၮߦ୯ߩ

Note
REG[24h] ߹ߪߚ REG[28h] ߦᦝᣂߚߞ޽߇႐วߩ࠲ࠬࠫ࡟ߩߎޔ୯߇ᦝᣂߐ

ᦨᄢߦߢ߹ࠆࠇ 2 ޕߔ߹ߓ↢߇ㆃᑧߩࡓ࡯࡟ࡈ

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bits 4-3 PIP ࠻࠶ࡆ࿁ォㆬᛯࡗࠗ࡟ [1:0] 
PIPޔߪ࠻࠶ࡆߩࠄࠇߎ ޕ㧕ࠅ㧔෻ᤨ⸘࿁ߔ߹ߒᜰቯࠍ࿁ォᣇะߩࡗࠗ࡟

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

n/a
࠻࠶ࡆߐ㜞ࡗࠗ࡟ࡦࠗࡔ 9-8

15 14 13 12 11 10 9 8

࠻࠶ࡆߐ㜞ࡗࠗ࡟ࡦࠗࡔ 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 ࠻࠶ࡆ࿁ォࡗࠗ࡟ 1-0 PIP ࠻࠶ࡆᐲᷓ⦡ࡗࠗ࡟ 2-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 2-0 PIP Layer Color Depth bits [2:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ PIP ࠇߐㆬᛯ߇࠼࡯ࡕࡠࠢࡁࡕ ޕߔ߹ߒᜰቯࠍᐲᷓ⦡ߩࡗࠗ࡟

REG[20h]) ᤨࠆ޿ߡ ࠻࠶ࡆ 3=0b)010 ߪ࠻࠶ࡆߩࠄࠇߎޔb ( ↪ࡠࠢࡁࡕ 8bpp) 
ߪߊߒ߽ 110b (8bpp+LUT2) ޕ޿ߐߛߊߡߒቯ⸳ߦ

 

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

REG[54h] bits 2-0

⴫⴫⴫⴫ 10-12: PIP ࿁࿁࿁࿁ォㆬᛯォㆬᛯォㆬᛯォㆬᛯࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

REG[50h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 4-3 PIP ࿁࿁࿁࿁ォォォォࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

00b 0° ( ࠻࡞ࠜࡈ࠺ )

01b 90°

10b 180°

11b 270°

⴫⴫⴫⴫ 10-13: PIP ᐲㆬᛯᷓᐲㆬᛯᷓᐲㆬᛯᷓᐲㆬᛯᷓ⦡⦡⦡⦡ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

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

000b RGB8:8:8 ( ࠻࡞ࠜࡈ࠺ )

001b RGB5:6:5

010b
↪ࡠࠢࡁࡕ 8bpp

011b
ࡉ࡯ࠩ࡝

100b 24bpp+LUT1

101b 16bpp+LUT1

110b 8bpp+LUT1

111b
ࡉ࡯ࠩ࡝

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

PIP ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ 15-8

15 14 13 12 11 10 9 8

PIP ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ 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 ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ 18-16

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
REG[52h] bits 15-0 PIP ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ [18:0] 
ౝ⬿ RAM ߩ PIP ߪ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎޕ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ 32 ࠻࠶ࡆ

PIPޔߦὑߩ࠻ࡦࡔࠗ࡜ࠕ ࠻࠶ࡆࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ [1:0] ߪ 00b ߐߛߊߡߒߦ

ޕ޿
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bits 9-0 PIP ࡗࠗ࡟᏷࠻࠶ࡆ [9:0] 
PIPޔߪ࠻࠶ࡆߩࠄࠇߎ ࠍ᏷ࡗࠗ࡟ 1 ోޕߔ߹ߒᜰቯߢන૏࡞࠮ࠢࡇ PIP ࠗ࡟

ޕࠎߖ߹ߌ޿߫ࠇߌߥߦ਄ࡗࠗ࡟ࡦࠗࡔߪࡗ

REG[56h]PIP ࠻࠶ࡆ࠲ࠬࠫ࡟᏷ࡗࠗ࡟ 9-0 
=PIP ᳓ᐔ⴫␜ᦼ㑆ࡗࠗ࡟ ( න૏࡞࠮ࠢࡇ )

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bits 9-0 PIP ࡗࠗ࡟㜞࠻࠶ࡆߐ [9:0] 
PIPޔߪ࠻࠶ࡆߩࠄࠇߎ ࠍߐ㜞ߩࡗࠗ࡟ 1 ోޕߔ߹ߒᜰቯߢන૏ࡦࠗ࡜ PIP ࡟

ޕࠎߖ߹ߌ޿߫ࠇߌߥߦ਄ࡗࠗ࡟ࡦࠗࡔߪࡗࠗ

REG[58h]PIP ࠻࠶ࡆ࡯࠲ࠬࠫ࡟ߐ㜞ࡗࠗ࡟ 9-0 
=PIP ⴫␜ᦼ㑆⋤ုࡗࠗ࡟ ( න૏ࡦࠗ࡜ )

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

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

n/a PIP ࠻࠶ࡆ᏷ࡗࠗ࡟ 9-8

15 14 13 12 11 10 9 8

PIP ࠻࠶ࡆ᏷ࡗࠗ࡟ 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 ࠻࠶ࡆߐ㜞ࡗࠗ࡟ 9-8

15 14 13 12 11 10 9 8

PIP ࠻࠶ࡆߐ㜞ࡗࠗ࡟ 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 ࡗࠗ࡟ X 㐿ᆎ૏⟎࠻࠶ࡆ 9-8

15 14 13 12 11 10 9 8

PIP ࡗࠗ࡟ X 㐿ᆎ૏⟎࠻࠶ࡆ 7-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 9-0 PIP ࡗࠗ࡟ X 㐿ᆎ૏⟎࠻࠶ࡆ [9:0] 
ߩ࡞ࡀࡄޔߪ࠻࠶ࡆߩࠄࠇߎ PIP ߩࡗࠗ࡟ X 㐿ᆎ૏⟎࡞࠮ࠢࡇࠍන૏ߢᜰቯߒ

ోޕߔ߹ PIP 15.5.1ޟߪߊߒ⹦ޕࠎߖ߹ߌ޿߫ࠇߌߥߦ਄ࡗࠗ࡟ࡦࠗࡔߪࡗࠗ࡟
┨ ૏⟎ᐳᮡ (132 ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bits 9-0 PIP ࡗࠗ࡟ Y 㐿ᆎ૏⟎࠻࠶ࡆ [9:0] 
ߩ࡞ࡀࡄޔߪ࠻࠶ࡆߩࠄࠇߎ PIP ߩࡗࠗ࡟ Y 㐿ᆎ૏⟎ࡦࠗ࡜ࠍන૏ߢᜰቯߒ߹

15.5.1ޟߪߊߒ⹦ޕߔ ┨ ૏⟎ᐳᮡ (132 ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bits 15-9 ࠢࡦ࡝ࡉ / ࠻࠶ࡆ๟ᦼ࠼࡯ࠚࡈ [6:0] 
PIP ޔߪ࠻࠶ࡆߩࠄࠇߎ ࠢࡦ࡝ࡉߩࡗࠗ࡟ / ⟵ቯߢන૏ࡓ࡯࡟ࡈࠍ๟ᦼ࠼࡯ࠚࡈ

 ޕߔ߹ߒ

REG[60h] ࠻࠶ࡆ 15-9= ࠢࡦ࡝ࡉ / ๟ᦼ࠼࡯ࠚࡈ -1( න૏ࡓ࡯࡟ࡈ ) 
 

PIP ലᨐࠢࡦ࡝ࡉࠆ޽ߢ 1 ࠢࡦ࡝ࡉߣ 2 ࡦࠠࡦ࡝ࡉߪ࠻࠶ࡆߩࠄࠇߎޔߡߒኻߦ

ࠣ๟ᦼࠍቯ⟵ޕߔ߹ߒ 

PIP ലᨐޔ࠻࠙ࠕ࠼࡯ࠚࡈޔࡦࠗ࠼࡯ࠚࡈࠆ޽ߢㅪ⛯ࡦࠗ࠼࡯ࠚࡈ / ኻߦ࠻࠙ࠕ

߹ߒ⟵ቯࠍ๟ᦼߩჇᷫ㊂ߩ୯ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕߪ࠻࠶ࡆߩࠄࠇߎޔߡߒ

ޕߔ

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

n/a PIP ࡗࠗ࡟ Y 㐿ᆎ૏⟎࠻࠶ࡆ 9-8

15 14 13 12 11 10 9 8

PIP ࡗࠗ࡟ Y 㐿ᆎ૏⟎࠻࠶ࡆ 7-0

7 6 5 4 3 2 1 0

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

ࠢࡦ࡝ࡉ / ࠻࠶ࡆ๟ᦼ࠼࡯ࠚࡈ 6-0 n/a

15 14 13 12 11 10 9 8

n/a
ࠢࡦ࡝ࡉ / ࡯ࠚࡈ

ࠬ࠲࡯࠹ࠬ࠼

(RO)
ࠢࡦ࡝ࡉ / ࠻࠶ࡆലᨐ࠼࡯ࠚࡈ 2-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
bit 3 ࠢࡦ࡝ࡉ / ) ࠬ࠲࡯࠹ࠬ࠼࡯ࠚࡈ ↪ኾࠅขߺ⺒ ) 
0b ߇࠻࠶ࡆߩߎ PIPޔᤨߩ ߢታⴕ⁁ᘒࠣࡦࠖ࠺࡯ࠚࡈ߿ࠣࡦࠠࡦ࡝ࡉߪࡗࠗ࡟

  ޕࠎߖ߹ࠅ޽ߪ
0b ߇࠻࠶ࡆߩߎ PIPޔᤨߩ ߦታⴕ⁁ᘒࠣࡦࠖ࠺࡯ࠚࡈ߿ࠣࡦࠠࡦ࡝ࡉߪࡗࠗ࡟

 ޕߔ߹ࠅ޽

 

ㅢᏱޔߪ࠻࠶ࡆߩߎන⊒ߩࡦࠗ࠼࡯ࠚࡈޔ࠻࠙ࠕ࠼࡯ࠚࡈߩേ૞߆ߚߒੌ⚳߇

⏕⹺ߦ߼ߚࠆߔࠍ૶↪ޔߚ߹ޕߔ߹ߒPIP ലᨐ⁁ᘒㆫ⒖ࠢࡦ࡝ࡉޔߡ޿߅ߦ ޔ1
ࠢࡦ࡝ࡉ ࡦࠗ࠼࡯ࠚࡈ⛯ㅪޔ2 / ߦᘒ⁁ࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁࠄ߆ᘒ⁁࠻࠙ࠕ

ㆫ⒖ቢੌߩ⏕⹺߽ߦ૶↪ޕߔ߹ߒ

bits 2-0 PIP ലᨐ࠻࠶ࡆ [2:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ PIP 15.4ޟߪߊߒ⹦ޕߔ߹ߒㆬᛯࠍലᨐࠆ߃ਈߦࡗࠗ࡟ ┨ 
PIP ലᨐ (127 ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

    ࠢࡦ࡜ࡉࠢࡦ࡜ࡉࠢࡦ࡜ࡉࠢࡦ࡜ࡉ

␜㕖⴫ߪࡗࠗ࡟ PIP ޔᤨߚࠇߐቯ⸳߇࠼࡯ࡕߩߎޕቯ⸳࠻࡞ࠜࡈ࠺ ( ࡈࠝ ) ߥߣ

ޕߔ߹ࠅ

    ࡞ࡑ࡯ࡁ࡞ࡑ࡯ࡁ࡞ࡑ࡯ࡁ࡞ࡑ࡯ࡁ

PIP ޔᤨߚࠇߐቯ⸳߇࠼࡯ࡕߩߎ ߔ߹ࠇߐ␜⴫ߪࡗࠗ࡟ ( ࡦࠝ ࡦ࡟ࡉࠔࡈ࡞ࠕ ޕ(

Ყࠣࡦࠖ࠺ (REG[62h] ࠻࠶ࡆ ߩᰴޔ႐วߚࠇߐᄌᦝߡ޿߅ߦ࠼࡯ࡕߩߎ߇ (6-0

ࠄ߆ࡓ࡯࡟ࡈ PIP ޕߔ߹ߒᓇ㗀ߡߒኻߦ

ࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉ 1 
PIP ) Ყ⸳ቯࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕߩ⃻࿷ޔߪࠢࡦ࡝ࡉࡗࠗ࡟ ࡦࠝ ) ࡞ࠕߣ

) ୯ = 0000000bࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ ࡈࠝ ) ࡦࠝޕߔ߹߃ᦧࠅಾࠍ - ๟ߩ㑆ࡈࠝ

ᦼޔߪREG[60h] PIP Enable Register ࠻࠶ࡆ 15-9 ࠢࡦ࡝ࡉ / ࠶ࡆᦼ㑆࠼࡯ࠚࡈ

ࠢࡦ࡝ࡉޕߔ߹ߒᜰቯࠅࠃߦ࠻ 1 ⁁ᘒ߳ߩࠢࡦ࡝ࡉ߆࡞ࡑ࡯ࡁޔߪ⁁ᘒߒࠄ߆

ࠢࡦ࡝ࡉޕࠎߖ߹߈ߢㆫ⒖߆ 1 ⁁ᘒޔߪߦ߼ߚࠆߖߐੌ⚳ࠍ PIP ലᨐࠍ࠻࠶ࡆ

ޕࠎߖ߹ࠅߥ߫ࠇߌߥߒቯ⸳߳ࠢࡦ࡜ࡉ߆࡞ࡑ࡯ࡁ

ࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉ 2 
PIP ࠗߩࡗࠗ࡟ PIPޕߔ߹߃ᦧࠅಾߢ෻ォߣᱜォޔࠍ಴ജ࠲࡯࠺࡞࠮ࠢࡇࡗࠗ࡟

ޕߔߢ᦭ലߪᲧࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕޔ߽ߡߞ޽ߢ෻ォ⁁ᘒ߇࠲࡯࠺ࠫ࡯ࡔ

ᱜォ - ෻ォ㑆ߩ๟ᦼޔߪREG[60h] PIP Enable Register ࠻࠶ࡆ 15-9 ࠢࡦ࡝ࡉ /
ࠢࡦ࡝ࡉޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆᦼ㑆࠼࡯ࠚࡈ 2 ⁁ᘒ߳࡝ࡉ߆࡞ࡑ࡯ࡁޔߪ

ࠢࡦ࡝ࡉޕࠎߖ߹߈ߢㆫ⒖߆ߒࠄ߆ᘒ⁁ߩࠢࡦ 2 ⁁ᘒޔߪߦ߼ߚࠆߖߐੌ⚳ࠍ 
PIP ലᨐ߳ࠢࡦ࡜ࡉ߆࡞ࡑ࡯ࡁࠍ࠻࠶ࡆ⸳ቯޕࠎߖ߹ࠅߥ߫ࠇߌߥߒ

⴫⴫⴫⴫ 10-14: PIP ലᨐㆬᛯലᨐㆬᛯലᨐㆬᛯലᨐㆬᛯ

REG[60h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 2-0 PIP ലᨐലᨐലᨐലᨐ

000b
ࠢࡦ࡜ࡉ

001b
࡞ࡑ࡯ࡁ

010b
1 ࠢࡦ࡝ࡉ

011b
2 ࠢࡦ࡝ࡉ

100b
࠻࠙ࠕ࠼࡯ࠚࡈ

101b
ࡦࠗ࠼࡯ࠚࡈ

110b
ㅪ⛯ࡦࠗ࠼࡯ࠚࡈ /  ࠻࠙ࠕ

111b
ࡉ࡯ࠩ࡝
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╙ 10 ࠲ࠬࠫ࡟ ┨
    ࠻࠙ࠕ࠼࡯ࠚࡈ࠻࠙ࠕ࠼࡯ࠚࡈ࠻࠙ࠕ࠼࡯ࠚࡈ࠻࠙ࠕ࠼࡯ࠚࡈ

PIP PIP ޔᤨߚࠇߐㆬᛯ߇࠼࡯ࡕߩߎޕ࠻࠙ࠕ࠼࡯ࠚࡈ⊑නߩࡗࠗ࡟ ࠕߩࡗࠗ࡟

ᦨዊ୯ (0000000b)ࠄ߆ቯ⸳ߩ⁁⃻߇୯ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ ࠙࠳࠻ࡦ࠙ࠞߢ߹

REG[60h] PIP Enable Registerޔߪ๟ᦼߩࡦ࠙࠳࠻ࡦ࠙ࠞޕߔ߹߼ᆎࠍࡦ ࠻࠶ࡆ

15-9 ࠢࡦ࡝ࡉ / ࠶࠹ࠬࡦ࠙࠳࠻ࡦ࠙ࠞޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆ๟ᦼ࠼࡯ࠚࡈ

ߪࡊ REG[62h] Alpha Blending Register ࠻࠶ࡆ 9-8 ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

๟ᦼ෸߽߮ࠬߡߞ޽ߢᦨਛ࠻࠙ࠕ࠼࡯ࠚࡈޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆࡊ࠶࠹

࠼࡯ࠚࡈᐲౣޕߔ߹߈ߢ߇੐ࠆߖߐჇᷫࠍ࠼࡯ࡇࠬޔࠅ޽ߢᄌᦝน⢻ߪࡊ࠶࠹

ߕ߹ ޔߪߦ߼ߚ߁ⴕࠍ࠻࠙ࠕ PIP ലᨐࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁࠍ⁁ᘒߦㆫ⒖ߚߒ

ᓟౣޔߦᐲࠍ࠻࠙ࠕ࠼࡯ࠚࡈ⸳ቯ࠻࠙ࠕ࠼࡯ࠚࡈޕ޿ߐߛߊߡߒߦ߁ࠃࠆߔ⚳

ੌᓟޔ PIP ലᨐߦࡦࠗ࠼࡯ࠚࡈߪ⸳ቯน⢻ޕߔߢ

    ࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈ

PIP PIP ޔᤨߚࠇߐㆬᛯ߇࠼࡯ࡕߩߎޕࡦࠗ࠼࡯ࠚࡈ⊑නߩࡗࠗ࡟ ࡞ࠕߩࡗࠗ࡟

ᦨዊ୯ (0000000b)߇୯ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ ࡊ࠶ࠕ࠻ࡦ࠙ࠞߢ߹ቯ⸳ߩ⁁⃻ࠄ߆

REG[60h] PIP Enable Registerޔߪ๟ᦼߩࡊ࠶ࠕ࠻ࡦ࠙ࠞޕߔ߹߼ᆎߒ ࠻࠶ࡆ

15-9 ࠢࡦ࡝ࡉ / ࠶࠹ࠬࡊ࠶ࠕ࠻ࡦ࠙ࠞޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆ๟ᦼ࠼࡯ࠚࡈ

ߪࡊ REG[62h] Alpha Blending Register ࠻࠶ࡆ 9-8 ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

࠶࠹๟ᦼ෸߽߮ࠬߡߞ޽ߢᦨਛࡦࠗ࠼࡯ࠚࡈޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆࡊ࠶࠹

ࡦࠗ࠼࡯ࠚࡈᐲౣޕߔ߹߈ߢ߇੐ࠆߖߐჇᷫࠍ࠼࡯ࡇࠬޔࠅ޽ߢᄌᦝน⢻ߪࡊ

ߕ߹ ޔߪߦ߼ߚ߁ⴕࠍ PIP ലᨐࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁࠍ⁁ᘒߦㆫ⒖ߚߒᓟޔߦ

ౣᐲࠍࡦࠗ࠼࡯ࠚࡈ⸳ቯࡦࠗ࠼࡯ࠚࡈޕ޿ߐߛߊߡߒߦ߁ࠃࠆߔ⚳ੌᓟޔ PIP ല
ᨐߦ࠻࠙ࠕ࠼࡯ࠚࡈߪ⸳ቯน⢻ޕߔߢ

ㅪ⛯ㅪ⛯ㅪ⛯ㅪ⛯ࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈ /     ࠻࠙ࠕ࠻࠙ࠕ࠻࠙ࠕ࠻࠙ࠕ

PIP ࡦࠗ࠼࡯ࠚࡈ⛯ㅪޕߔ߹ߒ㄰ࠅ➅ߦ⊛⛯ㅪࠍ࠻࠙ࠕߣࡦࠗ࠼࡯ࠚࡈߪࡗࠗ࡟

/ PIPޕࠎߖ߹߈ߢㆫ⒖߆ߒࠄ߆ᘒ⁁ߩࠢࡦ࡝ࡉ߆࡞ࡑ࡯ࡁޔߪᘒ߳⁁࠻࠙ࠕ ല

ᨐߩ⁁ᘒㆫ⒖ࠄ߆ࠢࡦ࡜ࡉ߇ㅪ⛯ࡦࠗ࠼࡯ࠚࡈ / PIPޔ႐วߩ߳࠻࠙ࠕ ലᨐߪ

PIPޕߔ߹ࠅ߹ᆎࠄ߆ࡦࠗ࠼࡯ࠚࡈ ലᨐߩ⁁ᘒㆫ⒖ࠄ߆࡞ࡑ࡯ࡁ߇ㅪ⛯࠼࡯ࠚࡈ

ࡦࠗ / PIPޔ႐วߩ߳࠻࠙ࠕ ലᨐࠄ߆࠻࠙ࠕ࠼࡯ࠚࡈߪᆎ߹ࡉࠔࡈ࡞ࠕޕߔ߹ࠅ

REG[60h] PIP Enable Registerޔߪ㑆⊛๟ᦼᤨߩჇᷫ₸ࠣࡦࠖ࠺ࡦ࡟ ࠻࠶ࡆ 15-
9 ࠢࡦ࡝ࡉ / ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆ๟ᦼ࠼࡯ࠚࡈ

Ⴧᷫߪࡊ࠶࠹ࠬߩ REG[62h] Alpha Blending Register ࠻࠶ࡆ 9-8 ࡦ࡟ࡉࠔࡈ࡞ࠕ

ࡦ࡟ࡉࠔࡈ࡞ࠕߩᤨࡦࠗ࠼࡯ࠚࡈޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆࡊ࠶࠹ࠬࠣࡦࠖ࠺

ߪ਄㒢୯₸࠼ REG[62h] Alpha Blending Register ࠻࠶ࡆ 6-0 ࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

ࡦࠗ࠼࡯ࠚࡈ⛯ㅪޕߔ߹ߒᜰቯࠅࠃߦ࠻࠶ࡆ₸ࠣࡦ / ๟߽ߡߞ޽ߢᦨਛ࠻࠙ࠕ

ᦼ࠼ࡦ࡟ࡉࠔࡈ࡞ࠕޔࡊ࠶࠹ࠬޔ਄㒢୯ߪᄌᦝน⢻ࠍ࠼࡯ࡇࠬޔࠅ޽ߢჇᷫߐ

ࡦࠗ࠼࡯ࠚࡈ⛯ㅪޕߔ߹߈ߢ߇੐ࠆߔࠍᄌᦝߩലᨐ࠼࡯ࠚࡈࠅߚߖ / ⚳ࠍ࠻࠙ࠕ

PIPޔߪߦࠆߖߐੌ ലᨐߦࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁࠍ࠻࠶ࡆ⸳ቯޕ޿ߐߛߊߡߒ
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bits 9-8 ࠻࠶ࡆࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ [1:0] 
ߩᤨ࠻࠙ࠕ࠼࡯ࠚࡈߪߚ߹ࡦࠗ࠼࡯ࠚࡈޔߪ࠻࠶ࡆߩࠄࠇߎ PIP ࡞ࠕߩࡗࠗ࡟

ޕߔ߹ߒᜰቯࠍ᏷ࡊ࠶࠹ࠬߩჇᷫ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ

Note
߇₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ “ ࡞ࡈ PIP”(REG[62h] ࠻࠶ࡆ 6-0= 40h) ߢቯ⸳ߩ

߇₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࠆ޿ߡࠇߐቯ⸳ޔߪ࠻࠶ࡆߩࠄࠇߎޔ႐ว޿ߥߪ

ޕ޿ߐߛߊߡߒቯ⸳ߦ୯ߥ߁ࠃࠆࠇಾࠅഀ

bits 6-0 ࠻࠶ࡆ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ [6:0] 
߇࠻࠶ࡆޕߔ߹ࠇߐ⟵ቯࠍ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕޔߪ࠻࠶ࡆߩࠄࠇߎ

0000000b એᄖߩ୯ߦ⸳ቯޔᤨߚࠇߐ PIP ߪࡗࠗ࡟⴫␜࡟ࡉࠔࡈ࡞ࠕޕߔ߹ࠇߐ

15.3ޟߪߊߒ⹦ޔߡ޿ߟߦࠣࡦࠖ࠺ࡦ 126) ࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕ ┨ ࠫ࡯ࡍ

ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

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

n/a ޓࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

࠻࠶ࡆ 1-0

15 14 13 12 11 10 9 8

n/a ࠻࠶ࡆ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ 6-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ ㆬᛯㆬᛯㆬᛯㆬᛯࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉ ࠔࡈ࡞ࠕࠔࡈ࡞ࠕࠔࡈ࡞ࠕࠔࡈ࡞ࠕ :10-15

 REG[62h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 9-8 ࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

00b 1

01b 2

10b 4

11b 8

⴫⴫⴫⴫ ㆬᛯ₸ㆬᛯ₸ㆬᛯ₸ㆬᛯ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ :10-16

REG[62h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 6-0 ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔ :PIP ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

0000000b 64:0(PIP 㕖⴫␜ )

0000001b 63:1

0000010b 62:2

... ...

0111101b 3:61

0111110b 2:62

0111111b 1:63

1000000b 0:64( ࡞ࡈ PIP)

1000001b ~ 1111111b Reserved
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╙ 10 ࠲ࠬࠫ࡟ ┨
Note
(REG[64h] bit 0 = 1b) ࡞ࡉ࡯ࡀࠗ߇࡯ࠪࡦ࡟ࠕࡍࠬࡦ࡜࠻ ࡉࠔࡈ࡞ࠕ ޔ႐วߩ

ࠎߖ߹߃ᓇ㗀߽ਈߪߦ࡯࡜ࠞ࡯ࠠߩ࡯ࠪࡦ࡟ࠕࡍࠬࡦ࡜࠻ߪ₸ࠣࡦࠖ࠺ࡦ࡟

(REG[66h]~REG[68h] ෳᾖ ޕ(

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

bit 0  ࡞ࡉ࡯ࡀࠗ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻

࡞ࡉ࡯ࡀࠗߩ࡯ࠪࡦ࡟ࠕࡍࠬࡦ࡜࠻ޔߪ࠻࠶ࡆߩߎ / ࠆ߼᳿ࠍ࡞ࡉ࡯ࠛࠬࠖ࠺

15.2ޟߪߊߒ⹦ޔߡ޿ߟߦ࡯ࠪࡦ࡟ࠕࡍࠬࡦ࡜࠻ޕߔߢ࠻࠶ࡆ ࠕࡇࠬࡦ࡜࠻ ┨

125) ࡯ࠪࡦ࡟ ࠫ࡯ࡍ  ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

߇࠻࠶ࡆߩߎ 0b  ޕߔߢ࡞ࡉ࡯ࠛࠬࠖ࠺ߪ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ޔᤨߩ

߇࠻࠶ࡆߩߎ 1b ޕߔߢ࡞ࡉ࡯ࡀࠗߪ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ޔᤨߩ

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

n/a

15 14 13 12 11 10 9 8

n/a ࡦ࡟ࠕࡇࠬࡦ࡜࠻

࡞ࡉ࡯ࡀࠗ࡯ࠪ

7 6 5 4 3 2 1 0
82 Seiko Epson Corporation  S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹



╙ 10 ࠲ࠬࠫ࡟ ┨

R

R

ࡕ

.

24b

16b

8b

ࡕ

8b

⚊

࠲

Note
VSޔߪ࠲ࠬࠫ࡟ߩߎ ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ޕߔ

REG[66h] bits 15-8 ࠻࠶ࡆ✛࡯࡜ࠞ࡯ࠠ [7:0]
REG[66h] bits 7-0 ࠻࠶ࡆ㕍࡯࡜ࠞ࡯ࠠ [7:0]
REG[68h] bits 7-0  [7:0] ࠻࠶ࡆ⿒࡯࡜ࠞ࡯ࠠ

࡞ࡉ࡯ࡀࠗ߇࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ (REG[64h] Transparency Register ࠻࠶ࡆ

0=1b) ߪ࡯࡜ࠞ࡯ࠠޕߔ߹ߒᜰቯࠍ࡯࡜ࠞ࡯ࠠߪ࠻࠶ࡆߩࠄࠇߎޔᤨߩ PIP ฦߩ

ޕߔ߹߼᳿ࠍ߆ࠆࠇߐ࠻ࡦ࡟ࠕࡇࠬࡦ࡜࠻߇⚛↹ᒰ⹥ޔࠇߐᲧセߣ࡯࡜ࠞ⚛↹

PIPޔߪߡߒኻߦ࡯࡜ࠞ࡯ࠠ ലᨐ (REG[60h] ෳᾖ ) ࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕߪߚ߹

ࠣ (REG[62h] ෳᾖ ) ޔߡ޿ߟߦ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ ޕࠎߖ߹ࠅ޽ߪᓇ㗀ࠆࠃߦ

⹦15.2ޟߪߊߒ 125) ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ ┨ ࠫ࡯ࡍ ޕ޿ߐߛߊߡߒෳᾖࠍޠ(

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

࠻࠶ࡆ✛࡯࡜ࠞ࡯ࠠ 7-0

15 14 13 12 11 10 9 8
࠻࠶ࡆ㕍࡯࡜ࠞ࡯ࠠ 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
࠻࠶ࡆ⿒࡯࡜ࠞ࡯ࠠ 7-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ ቯ⸳ቯ⸳ቯ⸳ቯ⸳࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ :10-17

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

࡯࡜ࠞ࡯࡜ࠞ࡯࡜ࠞ࡯࡜ࠞ / ࡠࠢࡁࡕࡠࠢࡁࡕࡠࠢࡁࡕࡠࠢࡁࡕ

ㆬᛯㆬᛯㆬᛯㆬᛯ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ

(REG[20] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 3)

PIP ⦡ᷓᐲ⦡ᷓᐲ⦡ᷓᐲ⦡ᷓᐲ

(REG[50h] ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ 2-0)

ቯ⸳ቯ⸳ቯ⸳ቯ⸳࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ࠲ࠬࠫ࡟࡯࡜ࠞ࡯ࠠ

࠻ࡦࡔࠦ࠻ࡦࡔࠦ࠻ࡦࡔࠦ࠻ࡦࡔࠦ

⿒⿒⿒⿒ ✛✛✛✛ 㕍㕍㕍㕍

GB8:8:8 1b 000b
REG[68h] 
࠻࠶ࡆ 7-0

REG[66h] 
࠻࠶ࡆ 15-8

REG[66h] 
࠻࠶ࡆ 7-0

—

GB5:6:5 1b 001b
REG[68h] 
࠻࠶ࡆ 7-3

REG[66h] 
࠻࠶ࡆ 15-10

REG[66h] 
࠻࠶ࡆ 7-3

—

↪ࡠࠢࡁ

8bpp
0b 010b — —

REG[66h] 
࠻࠶ࡆ 7-0

ࡊࠬࠖ࠺ޔߪ࠻࠶ࡆߩࠄࠇߎ

ࠆ޿ߡࠇߐ⚊ᩰߦ࡝ࡕࡔࠗ࡟

8 ߔ߹ࠇߐᲧセߣ୯ߩ࠻࠶ࡆ

pp+LUT2 1b 100b

REG[68h] 
࠻࠶ࡆ 7-0 

REG[66h] 
࠻࠶ࡆ 15-8

REG[66h] 
࠻࠶ࡆ 7-0

ࠞ࡯ࠠޔᤨߩ࠼࡯ࡕߩࠄࠇߎ

LUTޔߪ୯࠲ࠬࠫ࡟࡯࡜ ౝߩ

ኈߣᲧセޕߔ߹ࠇߐLUT ࡦࠗ

ࡔࠗ࡟ࡊࠬࠖ࠺ޔߪࠬࠢ࠶࠺

࠮ࠢࡇࠆ޿ߡࠇߐ⚊ᩰߦ࡝ࡕ

ޕߔ߹ࠇߐ⟵ቯߡߞࠃߦ୯࡞

pp+LUT2 1b 101b

pp+LUT2 1b 110b

↪ࡠࠢࡁ

pp+LUT2
0b 110b — —

REG[66h] 
࠻࠶ࡆ 7-0

ߪ࠻࠶ࡆߩࠄࠇߎ LUT ᩰߦ

ࠆ޿ߡࠇߐ 8 ࡯࠺ߩ࠻࠶ࡆ

ޕߔ߹ࠇߐᲧセߣ
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╙ 10 ࠲ࠬࠫ࡟ ┨
10.6  2D BitBLT ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳ࡦࠫࡦࡦࠫࡦࡦࠫࡦࡦࠫࡦࠛࠛࠛࠛ

BitBLT  ޕߔ߹ߒ࠻࡯ࡐࠨࠍᯏ⢻ߩએਅޔߪࡦࠫࡦࠛ

• ࡉ࡯ࡓ ( ࡉࠖ࠹ࠫࡐ / ࡉࠖ࠹ࠟࡀ )

• ࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ

• ࡞ࠖࡈ࠼࠶࡝࠰

ォㅍరߣォㅍవ࡝ࡕࡔߪࠕ࡝ࠛߩౝ޿ߐߛߊߡߒߣ (00000h~5FFFFh)ޕ

bit 7 BitBLT ࠻࠶࠮࡝ ( ᦠ߈ㄟߺኾ↪ ) 
ߦ࠻࠶ࡆߩߎ 0b  ޕࠎߖ߹߃ᓇ㗀߽ਈߩ૗ߪߦ⊛ࠕࠚ࠙࠼࡯ࡂޔᤨߚࠇ߹ㄟ߈ᦠ߇

ߦ࠻࠶ࡆߩߎ 1b BLTޔᤨߚࠇ߹ㄟ߈ᦠ߇ ޕߔ߹ࠇߐ࠻࠶࠮࡝ߪࡦࠫࡦࠛ

bit 0 BitBLT ) ࡞ࡉ࡯ࡀࠗ ᦠ߈ㄟߺኾ↪ ) 
ߦ࠻࠶ࡆߩߎ 小b  ޕࠎߖ߹߃ᓇ㗀߽ਈߩ૗ߪߦ⊛ࠕࠚ࠙࠼࡯ࡂޔᤨߚࠇ߹ㄟ߈ᦠ߇

ߦ࠻࠶ࡆߩߎ 1b BLTޔᤨߚࠇ߹ㄟ߈ᦠ߇ ޕߔ߹ߒ࠻࡯࠲ࠬࠍ▚Ṷߪ

Note
BitBLT ࠻࠶࠮࡝ (REG[80] ࠻࠶ࡆ 7=1b) ߣ BitBLT ࡞ࡉ࡯ࡀࠗ (REG[80] ࠻࠶ࡆ

0=1b) BitBLT ޔ႐วߚࠇ߹ㄟ߈ᦠߦหᤨ߇ ޕߔ߹ࠇߐήⷞߪ࡞ࡉ࡯ࡀࠗ

bits 3-2 ࠻࠶ࡆࡊࠗ࠲࠲࡯࠺ [1:0] 
ߡߒቯ⸳ߦᐲᷓ⦡ߓหߣォㅍవޕߔ߹ߒ⟵ቯࠍᐲᷓ⦡ߩ࠲࡯࠺ޔߪ࠻࠶ࡆߩࠄࠇߎ

ޕ޿ߐߛߊ

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 ࡉ࡯ࡀࠗ

࡞ (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 ࠻࠶ࡆࡊࠗ࠲࠲࡯࠺ ォㅍవࠕ࠾࡝ㆬᛯ ォㅍరࠕ࠾࡝ㆬᛯ

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ ㆬᛯㆬᛯㆬᛯㆬᛯࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ :10-18

࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆ࠻࠶ࡆㆬᛯㆬᛯㆬᛯㆬᛯࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

00b 8bpp

01b 16bpp

10b 24bpp

11b
ࡉ࡯ࠩ࡝
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╙ 10 ࠲ࠬࠫ࡟ ┨
bit 1 ォㅍవࠕ࠾࡝ㆬᛯ 

߇࠻࠶ࡆߩߎ 0b ߩォㅍవޔᤨߩ BitBLT ߹ࠇߐ⚊ᩰߡߒߣ⍴ᒻ㗔ၞߦ࡝ࡕࡔߪ

BitBLTޕߔ ࠲ࠬࠫ࡟࠻࠶࠮ࡈࠝࠬ࡟࠼ࠕ࡝ࡕࡔ (REG[90h]) ࡦࠗ࡜㐿ᆎޔࠅࠃߦ

 ޕߔ߹ࠇߐ⟵ቯ߇࠻࠶࠮ࡈࠝࠬ࡟࠼ࠕߩߢ߹ࡦࠗ࡜ߩᰴࠄ߆

߇࠻࠶ࡆߩߎ 1 ⚊ᩰߡߒߣࠢ࠶ࡠࡉࠕ࠾࡝ߦ࡯࡝ࡕࡔߪ BitBLT ߩォㅍవޔᤨߩ

ޕߔ߹ࠇߐ

bit 0 ォㅍరࠕ࠾࡝ㆬᛯ 

߇࠻࠶ࡆߩߎ 0b ߩォㅍరޔᤨߩ BitBLT ߡࠇߐ⚊ᩰߡߒߣ⍴ᒻ㗔ၞߦ࡝ࡕࡔߪ

BitBLTޕߔ߹ߒ␜ࠍߣߎࠆ޿ ࠲ࠬࠫ࡟࠻࠶࠮ࡈࠝࠬ࡟࠼ࠕ࡝ࡕࡔ (REG[90h]) ߦ
 ޕߔ߹ࠇߐ⟵ቯ߇࠻࠶࠮ࡈࠝࠬ࡟࠼ࠕߩߢ߹ࡦࠗ࡜ߩᰴࠄ߆ࡦࠗ࡜㐿ᆎޔࠅࠃ

߇࠻࠶ࡆߩߎ 1 ⚊ᩰߡߒߣࠢ࠶ࡠࡉࠕ࠾࡝ߦ࡯࡝ࡕࡔߪ BitBLT ߩォㅍరޔᤨߩ

ޕߔ߹ߒ␜ࠍߣߎࠆ޿ߡࠇߐ

bit 0 BitBLT ࠬ࠲࡯࠹ࠬ࡯ࠫࡆ ( ↪ኾࠅขߺ⺒ ) 
ߩ⃻࿷ߪ࠻࠶ࡆߩߎ BitBLT ߪ࠻࠶ࡆߩߎޕߔ߹ߒ␜ࠍേ૞⁁ᘒߩ BitBLT ࠗ

࡞ࡉ࡯ࡀ (REG[80h] ࠻࠶ࡆ 0) ߇ 1 ᦨᄢޔቯᓟ⸳ߦ 2MCLK એౝࠇߐ࠻࡯ࠨࠕߦ

 ޕߔ߹

߇࠻࠶ࡆߩߎ 0b BitBLTޔᤨߩ േ૞ߪቢੌޕߔ߹޿ߡߒ 

߇࠻࠶ࡆߩߎ 1b BitBLTޔᤨߩ േ૞࡯ࠫࡆߪ⁁ᘒޕߔߢ

bits 2-0 BitBLT ࠻࠶ࡆ࠼ࡦࡑࠦ [2:0] 
ߪ࠻࠶ࡆߩࠄࠇߎ BitBLT ޕߔ߹ߒㆬᛯࠍᯏ⢻ߩ

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

n/a

15 14 13 12 11 10 9 8

n/a BitBLT ࠬ࡯ࠫࡆ

ࠬ࠲࡯࠹ (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 ࠻࠶ࡆ࠼ࡦࡑࠦ 2-0

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ 10-19: BitBLT ᯏᯏᯏᯏ⢻ㆬᛯ⢻ㆬᛯ⢻ㆬᛯ⢻ㆬᛯ

BitBLT ࠻࠶ࡆ࠼ࡦࡑ࠻࠶ࡆ࠼ࡦࡑ࠻࠶ࡆ࠼ࡦࡑ࠻࠶ࡆ࠼ࡦࡑࠦࠦࠦࠦ ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

000b
ࡉࠖ࠹ࠫࡐࡉ࡯ࡓ

001b
ࡉࠖ࠹ࠟࡀࡉ࡯ࡓ

010b
࡞ࠖࡈ࠼࠶࡝࠰

100b
ࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ

ઁߩߘ ࡉ࡯ࠩ࡝
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╙ 10 ࠲ࠬࠫ࡟ ┨
REG[8Ah] bits 2-0
REG[88h] bits 15-0 BitBLT ォㅍర㐿ᆎ࠻࠶ࡆࠬ࡟࠼ࠕ [18:0] 

BitBLTޔߪ࠻࠶ࡆߩࠄࠇߎ ޕߔ߹ߒᜰቯࠍࠬ࡟࠼ࠕォㅍర㐿ᆎߩ

REG[8Eh] bits 2-0
REG[8Ch] bits 15-0 BitBLT ォㅍవ㐿ᆎ࠻࠶ࡆࠬ࡟࠼ࠕ [18:0] 

BitBLTޔߪ࠻࠶ࡆߩࠄࠇߎ ޕߔ߹ߒᜰቯࠍࠬ࡟࠼ࠕォㅍవ㐿ᆎߩ

Note
ォㅍవ㐿ᆎޔߪࠬ࡟࠼ࠕォㅍవߩ⦡ᷓᐲߦวߦ࠻ࡦࡔࠗ࡜ࠕࠬ࡟࠼ࠕߚߖࠊ

ޕ޿ߐߛߊߡߒᜰቯߡߞࠃ

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

BitBLT ォㅍర㐿ᆎ࠻࠶ࡆࠬ࡟࠼ࠕ 15-8

15 14 13 12 11 10 9 8

BitBLT ォㅍర㐿ᆎ7-0 ࠻࠶ࡆࠬ࡟࠼ࠕ

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 ォㅍర㐿ᆎ࠻࠶ࡆࠬ࡟࠼ࠕ 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 ォㅍవ㐿ᆎ15-8 ࠻࠶ࡆࠬ࡟࠼ࠕ

15 14 13 12 11 10 9 8

BitBLT ォㅍవ㐿ᆎ7-0 ࠻࠶ࡆࠬ࡟࠼ࠕ

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 ォㅍవ㐿ᆎ࠻࠶ࡆ 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 ⍴ᒻ↪ࠝ࠻࠶࠮ࡈ 9-8

15 14 13 12 11 10 9 8

BitBLT ⍴ᒻ↪ࠝ࠻࠶࠮ࡈ 7-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
bits 9-0 BitBLT ⍴ᒻ↪ࠝ࠻࠶ࡆ࠻࠶࠮ࡈ [9:0] 
BitBLTޔߪ࠻࠶ࡆߩࠄࠇߎ ߚࠇߐㆬᛯࠍ⍴ᒻ㗔ၞォㅍ߇ォㅍవߪߚ߹ォㅍరߩ

(REG[82h] ࠻࠶ࡆ 1 ߪߚ߹ 0=1b) ߩࠄࠇߎޕߔ߹ࠇߐ↪૶ߦ↪▚⸘ࠬ࡟࠼ࠕߦᤨ

න૏࡞࠮ࠢࡇࠍ࠻࠶࠮ࡈࠝࠬ࡟࠼ࠕߩవ㗡ߩࡦࠗ࡜ߩᰴߣవ㗡ߩࡦࠗ࡜ޔߪ࠻࠶ࡆ

ޕߔ߹ߒᜰቯߢ

bits 9-0 BitBLT ᏷࠻࠶ࡆ [9:0] 
BitBLTޔߪ࠻࠶ࡆߩࠄࠇߎ ᏷ࠍ 1 ޕߔ߹ߒ⟵ቯߢන૏࡞࠮ࠢࡇ

bits 9-0 BitBLT 㜞࠻࠶ࡆߐ [9:0] 
BitBLTޔߪ࠻࠶ࡆߩࠄࠇߎ ࠍߐ㜞ߩ 1 ޕߔ߹ߒ⟵ቯߢන૏ࡦࠗ࡜

REG[96h] bits 15-0
REG[98h] bits 7-0 BitBLT ⢛᥊⦡࠻࠶ࡆ [23:0] 

߹ࠇߐ↪૶ߡߒߣ⦡⢛᥊ߩࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞޔߪ࠻࠶ࡆߩࠄࠇߎ

ޕߔ

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

n/a BitBLT ᏷࠻࠶ࡆ 9-8

15 14 13 12 11 10 9 8

BitBLT ᏷࠻࠶ࡆ 7-0

7 6 5 4 3 2 1 0

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

n/a BitBLT 㜞࠻࠶ࡆߐ 9-8

15 14 13 12 11 10 9 8

BitBLT 㜞࠻࠶ࡆߐ 7-0

7 6 5 4 3 2 1 0

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

⢛᥊⦡࠻࠶ࡆ 15-8

15 14 13 12 11 10 9 8

⢛᥊⦡࠻࠶ࡆ 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

⢛᥊⦡࠻࠶ࡆ 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 ೨᥊⦡࠻࠶ࡆ [23:0] 

࡞ࠖࡈ࠼࠶࡝࠰ߣ⦡⢛᥊ߩࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞޔߪ࠻࠶ࡆߩࠄࠇߎ

ޕߔ߹ࠇߐ↪૶ߡߒߣ⦡↪

⴫⴫⴫⴫ 10-20: BitBLT ⢛᥊⦡⢛᥊⦡⢛᥊⦡⢛᥊⦡࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟⸳ቯ⸳ቯ⸳ቯ⸳ቯ

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺

(REG[82h] bits 3-2)

BitBLT ⢛᥊⦡⢛᥊⦡⢛᥊⦡⢛᥊⦡࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟⸳ቯ⸳ቯ⸳ቯ⸳ቯ

⿒⿒⿒⿒ ✛✛✛✛ 㕍㕍㕍㕍

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

೨᥊⦡࠻࠶ࡆ 15-8

15 14 13 12 11 10 9 8

೨᥊⦡࠻࠶ࡆ 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

೨᥊⦡࠻࠶ࡆ 23-16

7 6 5 4 3 2 1 0

⴫⴫⴫⴫ 10-21: BitBLT ೨᥊⦡೨᥊⦡೨᥊⦡೨᥊⦡࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟⸳ቯ⸳ቯ⸳ቯ⸳ቯ

࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺ࡊࠗ࠲࠲࡯࠺

(REG[82h] bits 3-2)

BitBLT ⢛᥊⦡⢛᥊⦡⢛᥊⦡⢛᥊⦡࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟⸳ቯ⸳ቯ⸳ቯ⸳ቯ

⿒⿒⿒⿒ ✛✛✛✛ 㕍㕍㕍㕍

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 ⸳ቯ⸳ቯ⸳ቯ⸳ቯ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟

GPIO[3:0] ߪ GPIO ┵ሶߡߒߣኾ↪┵ሶޕߔߢ 

GPIO[15:4] ߪၮᧄ⊛ߦ REG[20h] Panel Setting Miscellaneous Register ࠻࠶ࡆ 3-0 ࠅߥߦ᦭ലߡߞࠃߦ

GPIOޕߔ߹ ┵ሶ᦭ലᕈߩ✚᜝ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ 4.5ޟߪ┵ሶ㈩⟎  (14 ࠫ࡯ࡍ ޕߔ߹޿ෳᾖ㗿ࠍޠ(

bits 15-0 GPIO[15:0] ┵ሶ⸳ቯ 

ฦޔߪ࠻࠶ࡆߩࠄࠇߎ GPIO ┵ሶߩ౉ജ / ಴ജࠍ⸳ቯߦ߼ߚࠆߔ૶↪ޕߔ߹ߒ 

) 0b ߇࠻࠶ࡆߩߎ ࠻࡞ࠜࡈ࠺ ) ᒰ⹥ޔᤨߩ GPIO ┵ሶߪ౉ജ┵ሶޕߔ߹ࠅߥߣ 

߇࠻࠶ࡆߩߎ 1b ᒰ⹥ޔᤨߩ GPIO ┵ሶߪ಴ജ┵ሶޕߔ߹ࠅߥߣ

bits 15-0 GPIO[15:0] ┵ሶࠬࠬ࠲࡯࠹ 

GPIOx ߇಴ജߡߒߣ⸳ቯߦ࠻࠶ࡆߩߎޔᤨߚࠇߐ 1b ߇ᦠ߈ㄟ߹ߣࠆࠇ GPIOx 
ߪ HIGH 0bޕߔ߹ࠇߐࡉࠗ࡜࠼ߦ ߪ GPIOxޔߪ႐วߚࠇ߹ㄟ߈ᦠ߇ LOW ࠼ߦ

 ޕߔ߹ࠇߐࡉࠗ࡜

GPIOx ߇౉ജߡߒߣ⸳ቯߪ࠻࠶ࡆߩߎޔᤨߚࠇߐ GPIOx ߹ߒ␜ࠍ౉ജ⁁ᘒߩ

ޕߔ

Note
GPIO ┵ሶ࡞ࡀࡄ߇಴ജାภ ሶ㈩⟎  (14┵ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ 4.5ޟ) ࡯ࡍ

ࠫ ෳᾖޠ( ) ಴࡞ࡀࡄߪࠬ࠲࡯࠹౉ജࠬߩሶ┵ࠄࠇߘޔ႐วࠆ޿ߡࠇߐቯ⸳ߦ

ജାภޕߔ߹ߒ␜ࠍࠬ࠲࡯࠹ࠬߩ

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

GPIO15 ⸳ቯ GPIO14 ⸳ቯ GPIO13 ⸳ቯ GPIO12 ⸳ቯ GPIO11 ⸳ቯ GPIO10 ⸳ቯ GPIO9 ⸳ቯ GPIO8 ⸳ቯ

15 14 13 12 11 10 9 8

GPIO7 ⸳ቯ GPIO6 ⸳ቯ GPIO5 ⸳ቯ GPIO4 ⸳ቯ GPIO3 ⸳ቯ GPIO2 ⸳ቯ GPIO1 ⸳ቯ GPIO0 ⸳ቯ

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 
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO14 
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO13 
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO12 
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO11 
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO10
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO9
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO8
೙ᓮࡦ࠙࠳࡞ࡊ

15 14 13 12 11 10 9 8
GPIO7

೙ᓮࡦ࠙࠳࡞ࡊ

GPIO6
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO5
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO4
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO3
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO2
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO1
೙ᓮࡦ࠙࠳࡞ࡊ

GPIO0
೙ᓮࡦ࠙࠳࡞ࡊ

7 6 5 4 3 2 1 0
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bits 15-0 GPIO[15:0]  ೙ᓮࡦ࠙࠳࡞ࡊ

ో GPIO ┵ሶࡦ࠙࠳࡞ࡊߪᛶ᛫߇ౝ⬿ޔߪ࠻࠶ࡆߩࠄࠇߎޕߔ߹޿ߡࠇߐฦࡊ

 ޕߔ߹޿ߡߒ೙ᓮࠍᘒ⁁ߩᛶ᛫ࡦ࠙࠳࡞

0b ߇࠻࠶ࡆߩߎ ᒰ⹥ޔᤨߩ GPIO ┵ሶౝࡦ࠙࠳࡞ࡊߩᛶ᛫ߦࡉࠖ࠹ࠢࠕࡦࠗߪ

 ޕߔ߹ࠅߥ

߇࠻࠶ࡆߩߎ 1b ᒰ⹥ޔᤨߩ GPIO ┵ሶౝࡦ࠙࠳࡞ࡊߩᛶ᛫ࠅߥߦࡉࠖ࠹ࠢࠕߪ

ޕߔ߹
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╙ 10 ࠲ࠬࠫ࡟ ┨
࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ቯ⸳ቯ⸳ቯ⸳ቯ⸳࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞  10.8

࠼࡯ࡕࡠࠢࡁࡕ (REG[20h] Panel Setting Miscellaneous Register ࠻࠶ࡆ 3=0b) LUTޔᤨߩ ↪૶ࠍ㕍ߪ

ޕߔ߹ߒ

Note
PSM0 LUT1ޔᤨߩ ߪߚ߹ LUT2 ޕ޿ߐߛߊߢ޿ߥߒࠬ࠮ࠢࠕߦ

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

LUT[000h] ࠻࠶ࡆ 15-8LUT1 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ 00h ޕߔߢ࠲࡯࠺✛ߩ

LUT[000h] ࠻࠶ࡆ 7-0 LUT1 ࠬ࡟࠼ࠕ 00h 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ 00h ޕߔߢ࠲࡯࠺㕍ߩ

LUT[002h] ࠻࠶ࡆ 7-0 LUT1 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ 00h ޕߔߢ࠲࡯࠺⿒ߩ

 

LUT[004h] ࠻࠶ࡆ 15-8LUT1 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ 01h ޕߔߢ࠲࡯࠺✛ߩ

LUT[004h] ࠻࠶ࡆ 7-0 LUT1 ࠬ࡟࠼ࠕ 01h 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ 01h ޕߔߢ࠲࡯࠺㕍ߩ

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

LUT1 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT1 ࠬ࡟࠼ࠕ 00h 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺⿒ 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 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT1 ࠬ࡟࠼ࠕ 01h 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺⿒ 7-0

7 6 5 4 3 2 1 0
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╙ 10 ࠲ࠬࠫ࡟ ┨
LUT[006h] ࠻࠶ࡆ 7-0 LUT1 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ 01h ޕߔߢ࠲࡯࠺⿒ߩ

 

LUT[3F8h] ࠻࠶ࡆ 15-8LUT1 ࠬ࡟࠼ࠕ FEh  [7:0] ࠻࠶ࡆ࠲࡯࠺✛
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ FEh ޕߔߢ࠲࡯࠺✛ߩ

LUT[3F8h] ࠻࠶ࡆ 7-0 LUT1 ࠬ࡟࠼ࠕ FEh 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ FEh ޕߔߢ࠲࡯࠺㕍ߩ

LUT[3FAh] ࠻࠶ࡆ 7-0LUT1 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ FEh ޕߔߢ࠲࡯࠺⿒ߩ

 

LUT[3FCh] ࠻࠶ࡆ 15-8LUT1 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ FFh ޕߔߢ࠲࡯࠺✛ߩ

LUT[3FCh] ࠻࠶ࡆ 7-0LUT1 ࠬ࡟࠼ࠕ FFh 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ FFh ޕߔߢ࠲࡯࠺㕍ߩ

LUT[3FEh] ࠻࠶ࡆ 7-0LUT1 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 1 ࠬ࡟࠼ࠕ FFh ޕߔߢ࠲࡯࠺⿒ߩ

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

LUT1 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8
LUT1 ࠬ࡟࠼ࠕ FEh 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺⿒ 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 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT1 ࠬ࡟࠼ࠕ FFh 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺⿒ 7-0

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

LUT[400h] ࠻࠶ࡆ 15-8LUT2 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ 00h ޕߔߢ࠲࡯࠺✛ߩ

LUT[400h] ࠻࠶ࡆ 7-0 LUT2 ࠬ࡟࠼ࠕ 00h 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ 00h ޕߔߢ࠲࡯࠺㕍ߩ

LUT[402h] ࠻࠶ࡆ 7-0 LUT2 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ 00h ޕߔߢ࠲࡯࠺⿒ߩ

 

LUT[404h] ࠻࠶ࡆ 15-8LUT2 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ 01h ޕߔߢ࠲࡯࠺✛ߩ

LUT[404h] ࠻࠶ࡆ 7-0 LUT2 ࠬ࡟࠼ࠕ 01h 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ 01h ޕߔߢ࠲࡯࠺㕍ߩ

LUT[406h] ࠻࠶ࡆ 7-0 LUT2 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ 01h ޕߔߢ࠲࡯࠺⿒ߩ

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

LUT2 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT2 ࠬ࡟࠼ࠕ 00h 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ 00h ࠻࠶ࡆ࠲࡯࠺⿒ 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 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT2 ࠬ࡟࠼ࠕ 01h 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ 01h ࠻࠶ࡆ࠲࡯࠺⿒ 7-0

7 6 5 4 3 2 1 0
 S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹ Seiko Epson Corporation 93



╙ 10 ࠲ࠬࠫ࡟ ┨
 

LUT[7F8h] ࠻࠶ࡆ 15-8LUT2 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ FEh ޕߔߢ࠲࡯࠺✛ߩ

LUT[7F8h] ࠻࠶ࡆ 7-0 LUT2 ࠬ࡟࠼ࠕ FEh 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ FEh ޕߔߢ࠲࡯࠺㕍ߩ

LUT[7FAh] ࠻࠶ࡆ 7-0LUT2 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ FEh ޕߔߢ࠲࡯࠺⿒ߩ

 

LUT[7FCh] ࠻࠶ࡆ 15-8LUT2 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺✛ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ FFh ޕߔߢ࠲࡯࠺✛ߩ

LUT[7FCh] ࠻࠶ࡆ 7-0LUT2 ࠬ࡟࠼ࠕ FFh 㕍࠻࠶ࡆ࠲࡯࠺ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ FFh ޕߔߢ࠲࡯࠺㕍ߩ

LUT[7FEh] ࠻࠶ࡆ 7-0LUT2 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺⿒ [7:0] 
࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ޔߪ࠻࠶ࡆߩࠄࠇߎ 2 ࠬ࡟࠼ࠕ FFh ޕߔߢ࠲࡯࠺⿒ߩ

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

LUT2 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT2 ࠬ࡟࠼ࠕ FEh 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ FEh ࠻࠶ࡆ࠲࡯࠺⿒ 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 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺✛ 7-0

15 14 13 12 11 10 9 8

LUT2 ࠬ࡟࠼ࠕ FFh 㕍࠻࠶ࡆ࠲࡯࠺ 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 ࠬ࡟࠼ࠕ FFh ࠻࠶ࡆ࠲࡯࠺⿒ 7-0

7 6 5 4 3 2 1 0
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
╙╙╙╙ 11 ࠗࠚࡈ࠲ࡦࠗࠗࠚࡈ࠲ࡦࠗࠗࠚࡈ࠲ࡦࠗࠗࠚࡈ࠲ࡦࠗ࠻ࠬ࠻ࠬ࠻ࠬ࠻ࠬࡎ࡞ࠕ࡝ࠪࡎ࡞ࠕ࡝ࠪࡎ࡞ࠕ࡝ࠪࡎ࡞ࠕ࡝෸෸෸෸߮߮߮߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ  ┨┨┨┨

ࠬࡦࠤ࡯ࠬࡦࠤ࡯ࠬࡦࠤ࡯ࠬࡦࠤ࡯ࠪࠬࠪࠬࠪࠬࠪࠬ

ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ  11.1

ߛߊߡߒቯ⸳ࠍࠬ࡟࠼ࠕޔߦ೨ࠆߔ࠻ࠗ࡜ߪߚ߹࠼࡯࡝ࠍ࠲࡯࠺ޔߪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ

ടߦ⊛േ⥄ߪࠬ࡟࠼ࠕޔࠇߐォㅍ࠻ࠬ࡯ࡃ߽ߡ޿߅ߦࠬ࠮ࠢࠕߩߤߩ࠲ࠬࠫ࡟ޔLUTޔ࡝ࡕࡔޕ޿ߐ

ࠎߖ߹ߒሽ࿷ߪ⇇Ⴚߩ࠲ࠬࠫ࡟ޔLUTޔ࡝ࡕࡔޕߔ߹ࠇߐ▚ ╙ޟ) 6 ┨ ౝ⬿16)  ࡝ࡕࡔ ࠫ࡯ࡍ ෳᾖޠ(

࠼࡯࡝⍱ᒻޕ( / ޕࠎߖ߹޿ߡߒ࠻࡯ࡐࠨߪ࠻ࠗ࡜

ᣇᴺᣇᴺᣇᴺᣇᴺ࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜  11.1.1

એਅߩ࿑࡞ࠣࡦࠪߢ෸߮࠻ࠗ࡜࠻ࠬ࡯ࡃᣇᴺߩ଀ޕߔ߹ߒ␜ࠍ଀࠻ࠢ࡟ࠗ࠳ࡦࠗޔߪ 16 ࠼࡯ࡕ࠻࠶ࡆ

1 ࠻ࠢ࡟ࠗ࠳ࡦࠗߣ 8 ޕߔߢ࠻࠶ࡆ

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-1 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪ

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[15:0] ౬㐳 [12:0], D[15:0] D[15:0]౬㐳 [12:0], A[15:0]

19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ

16 ࠲࡯࠺࠻࠶ࡆ 19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ

஧ᢙߕᔅߪࠬ࡟࠼ࠕ ஧ᢙߕᔅߪࠬ࡟࠼ࠕ

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

16 ࠲࡯࠺࠻࠶ࡆ
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-2 8 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࡞ࠣࡦࠪ࠻࠶ࡆ

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-3 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃ

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] ౬㐳 [4:0], D[7:0]

19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ 8 ࠲࡯࠺࠻࠶ࡆ

A[18:16]

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[16:0] ౬㐳 [12:0], D[15:0] D[15:0]

19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ
16 ࠲࡯࠺࠻࠶ࡆ

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

16 16࠲࡯࠺࠻࠶ࡆ 16࠲࡯࠺࠻࠶ࡆ ࠲࡯࠺࠻࠶ࡆ

஧ᢙߕᔅߪࠬ࡟࠼ࠕ

ቯ⟵ࠬ࡟࠼ࠕ

ቯ⟵ࠬ࡟࠼ࠕ +2

ቯ⟵ࠬ࡟࠼ࠕ +4

ቯ⟵ࠬ࡟࠼ࠕ +6

A[18:16]
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-4 8 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻ࠬ࡯ࡃ࠻࠶ࡆ

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] ౬㐳 [4:0], D[7:0]

19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ 8 ࠲࡯࠺࠻࠶ࡆ

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

8 ࠲࡯࠺࠻࠶ࡆ 8 ࠲࡯࠺࠻࠶ࡆ

ቯ⟵ࠬ࡟࠼ࠕ

ቯ⟵ࠬ࡟࠼ࠕ +1

ቯ⟵ࠬ࡟࠼ࠕ +2

A[18:16]
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
ᣇᴺᣇᴺᣇᴺᣇᴺ࠼࡯࡝࠼࡯࡝࠼࡯࡝࠼࡯࡝  11.1.2

એਅߩ࿑࡞ࠣࡦࠪߢ෸߮࠼࡯࡝࠻ࠬ࡯ࡃᣇᴺߩ଀ޕߔ߹ߒ␜ࠍ଀࠻ࠢ࡟ࠗ࠳ࡦࠗޔߪ 16 ࠼࡯ࡕ࠻࠶ࡆ

1 ࠻ࠢ࡟ࠗ࠳ࡦࠗߣ 8 ޕߔߢ࠻࠶ࡆ

࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-5 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪ

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[15:0] ౬㐳 [12:0], D[15:0] D[15:0]౬㐳 [12:0], A[15:0]

19 16࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ ࠲࡯࠺࠻࠶ࡆ 19 16࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ ࠲࡯࠺࠻࠶ࡆ

஧ᢙߕᔅߪࠬ࡟࠼ࠕ ஧ᢙߕᔅߪࠬ࡟࠼ࠕ

RD#

RD#
(UB#, LB#)

࠻ࠗ࡜ ࠼࡯࡝ ࠻ࠗ࡜࠼࡯࡝

A[18:16] A[18:16]
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-6 8 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࡞ࠣࡦࠪ࠻࠶ࡆ

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] ౬㐳 [4:0], D[7:0]

19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ 8 ࠲࡯࠺࠻࠶ࡆ

RD#

࠻ࠗ࡜ ࠼࡯࡝

A[18:16]
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-7 16 ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ࠼࡯ࡕ࠻࠶ࡆ 1 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃ

CS#, UB#, LB#

P/C#

WR#

DB[15:0]

CS#

WR#

RD#/WR# Control

CS# Control

UB#, LB#

A[15:0] ౬㐳 [12:0], D[15:0] D[15:0]

19 16࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ ࠲࡯࠺࠻࠶ࡆ

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

16 16࠲࡯࠺࠻࠶ࡆ 16࠲࡯࠺࠻࠶ࡆ ࠲࡯࠺࠻࠶ࡆ

஧ᢙߕᔅߪࠬ࡟࠼ࠕ

ቯ⟵ࠬ࡟࠼ࠕ

ቯ⟵ࠬ࡟࠼ࠕ +2
ቯ⟵ࠬ࡟࠼ࠕ +4

ቯ⟵ࠬ࡟࠼ࠕ +6

RD#

RD#
(UB#, LB#)

࠻ࠗ࡜ ࠼࡯࡝ ࠼࡯࡝ ࠼࡯࡝ ࠼࡯࡝

A[18:16]
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
࿑࿑࿑࿑ ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ࠻ࠢ࡟ࠗ࠳ࡦࠗ :11-8 8 ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃ࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻ࠬ࡯ࡃ࠻࠶ࡆ

CS#

P/C#

WR#

DB[7:0]

CS#

WR#

RD#/WR# Control

CS# Control

A[7:0] A[15:8] ౬㐳 [4:0], D[7:0]

19 ࠻࠶ࡆ౬㐳ߣࠬ࡟࠼ࠕ࠻࠶ࡆ 8 ࠲࡯࠺࠻࠶ࡆ

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

8 ࠲࡯࠺࠻࠶ࡆ
8 ࠲࡯࠺࠻࠶ࡆ

ቯ⟵ࠬ࡟࠼ࠕ

ቯ⟵ࠬ࡟࠼ࠕ +1

ቯ⟵ࠬ࡟࠼ࠕ +2

RD#

RD#

࠻ࠗ࡜ ࠼࡯࡝࠼࡯࡝࠼࡯࡝

A[18:16]
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
11.2  SPI

SPI ࠼࡯ࡕߪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ 0 ෸߮࠼࡯ࡕ 3 ޕߔ߹޿ߡߒ࠻࡯ࡐࠨࠍ

࠼࡯ࡕ 0 ࠼࡯ࡕߣ 3 ࠫ࠶ࠛߢࠅਅ┙ߩࠢ࠶ࡠࠢޔߒ࠴࠶࡜ࠍ࠲࡯࠺ߢࠫ࠶ࠛࠅ߇਄ߜ┙ߩࠢ࠶ࡠࠢߪ

SCK ޕߔ߹ߒ࠻ࡈࠪࠍ࠲࡯࠺ߢ ࠼࡯ࡕߪ࠻࡯࠹ࠬ࡞࠼ࠗࠕߩ 0 ࠼࡯ࡕޔ࡯ࡠ߇ 3 ߪࠇߎޕߔߢࠗࡂ߇

࠼࡯ࡕ 0 ࠼࡯ࡕޔࠇߐ㐿ᆎࠄ߆࠴࠶࡜࠲࡯࠺ߦᏱߪ 3 ޕߔ߹ߒᗧ๧ࠍ੐ࠆࠇߐ㐿ᆎࠄ߆࠻ࡈࠪ࠲࡯࠺ߪ

࠼࡯ࡕ 0 ෸߮ 3 MSBޔ߽ߡ޿߅ߦ႐วߩࠄߜߤߩ ߕᔅޔߪ࡞ࠢࠗࠨࠬ࠮ࠢࠕޕߔߢవ㗡߇ SCS# ┙ߩ

ਅࠫ࠶ࠛࠅᓟࠄ߆ᆎ߹߇࡞ࠢࠗࠨࠬ࠮ࠢࠕޕߔ߹ࠅ㐿ᆎޔᤨߚࠇߐ╙ 1 ╙ޔ࠼ࡦࡑࠦߪ࠻ࠗࡃ 2 ࠗࡃ

ߪ࠻ 5 ߣ࠻࠶ࡆ౬㐳ߩ࠻࠶ࡆ 3 ╙ޔࠬ࡟࠼ࠕ਄૏ߩ࠻࠶ࡆ 3 ਛ૏ߪ࠻ࠗࡃ 8 ╙ޔࠬ࡟࠼ࠕ࠻࠶ࡆ 4
ਅ૏ߪ࠻࠶ࡆ 8 ╙ޕ޿ߐߛߊߡߒォㅍߢ㗅ߩޔࠬ࡟࠼ࠕ࠻࠶ࡆ 5 ╙ޔߪవࠄ߆࠻ࠗࡃ 1 ࡑࠦߩ࠻ࠗࡃ

#SCSޔߪ࡞ࠢࠗࠨࠬ࠮ࠢࠕޕߔ߹ࠅࠃߦ࠼ࡦ ޕߔ߹ߒࠢ࡯࡟ࡉߢࠫ࠶ࠛࠅ߇਄ߜ┙ߩ

 ޕߔ߹ࠇߐ▚ടߦ⊛േ⥄ߪࠬ࡟࠼ࠕޔ႐วߩࠬ࠮ࠢࠕ࠻ࠬ࡯ࡃ

╙ޔ႐วߩ࠼࡯࡝ 1 ࠻ࠗࡃ ( ࠼࡯ࡢ ) ╙ߪ࠲࡯࠺᦭ലߩ⌀ޕߔߢ࠲࡯࠺࡯ࡒ࠳ߪ 2 ࠻ࠗࡃ ( ࠼࡯ࡢ ) ߆
ޕߔ߹ࠇߐ಴ജࠄ

࠲࡯࠺ߣ࠼ࡦࡑࠦ ( ࠬ࡟࠼ࠕߪߚ߹ ) ࠲࡯࠺౬㐳ޔ႐วߚߞߥ⇣߇ᢙ࠻࠶ࡆߩ ( ࠬ࡟࠼ࠕߪߚ߹ ) ࠶ࡆ

࠲࡯࠺ޕߔ߹ࠇߐήⷞߪ࠻ ( ࠬ࡟࠼ࠕߪߚ߹ ) ߪ࡞ࠢࠗࠨࠬ࠮ࠢࠕޔ႐วߩ⿷ਇ߇ SCS# ࠅ߇਄ߜ┙ߩ

ޕߔ߹ࠇߐࠢ࡯࡟ࡉࠅࠃߦ

16 ࠼࡯࡝࠻࠶ࡆ / ޕ޿ߐߛߊߡߒߦ஧ᢙߕᔅߪࠬ࡟࠼ࠕޔᤨߩ࠻ࠗ࡜

⴫⴫⴫⴫ 11-1: SPI ᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯᯏ⢻ㆬᛯ

࠼ࡦࡑࠦ࠼ࡦࡑࠦ࠼ࡦࡑࠦ࠼ࡦࡑࠦ ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻

10000000b 8 ࠻ࠗ࡜࠻࠶ࡆ

11000000b 8 ࠼࡯࡝࠻࠶ࡆ

10001000b 16 ࠻ࠗ࡜࠻࠶ࡆ

11001000b 16 ࠼࡯࡝࠻࠶ࡆ

ઁߩߘ ࡉ࡯ࠩ࡝
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
ᣇᣇᣇᣇᴺNNN࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜  11.2.1

࿑࿑࿑࿑ 11-9: SPI8 ࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜ ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆ N ࠻ࠗࡃ࠻ࠗࡃ࠻ࠗࡃ࠻ࠗࡃ (N ߪߪߪߪ 1 એ਄એ਄એ਄એ਄ )

࿑࿑࿑࿑ 11-10: SPI16 ࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜࠻ࠗ࡜ ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠻ࠗ࡜࠻࠶ࡆ N ࠼࡯ࡢ࠼࡯ࡢ࠼࡯ࡢ࠼࡯ࡢ (N ߪߪߪߪ 1 એ਄એ਄એ਄એ਄ )

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 ࠻ࠗࡃ ╙ 2 ࠻ࠗࡃ ╙ 3 ࠻ࠗࡃ ╙ 4 ࠻ࠗࡃ ╙ 5 ࠻ࠗࡃ ╙ 6 ࠻ࠗࡃ ╙ (N+4) ࠻ࠗࡃ

౬㐳 5 ࠻࠶ࡆ

࠼ࡦࡑࠦ 19 ࠬ࡟࠼ࠕ࠻࠶ࡆ ᜰቯࠬ࡟࠼ࠕߚࠇߐ

ᜰቯࠬ࡟࠼ࠕߚࠇߐ +1

ᜰቯࠬ࡟࠼ࠕߚࠇߐ + (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 ࠼࡯ࡢ ╙ 2 ࠼࡯ࡢ ╙ 3 ࠼࡯ࡢ ╙ 4 ࠼࡯ࡢ ╙ (N+2) ࠼࡯ࡢ

౬㐳 5 ࠻࠶ࡆ

࠼ࡦࡑࠦ

Low ಴ജ

19 ࠬ࡟࠼ࠕ࠻࠶ࡆ

஧ᢙߕᔅߪࠬ࡟࠼ࠕ

ᜰቯࠬ࡟࠼ࠕߚࠇߐ

ᜰቯࠬ࡟࠼ࠕߚࠇߐ +2
ᜰቯࠬ࡟࠼ࠕߚࠇߐ +2x(N-1)
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╙ 11 ࠬࡦࠤ࡯ࠪࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࡞ࠕ࡝෸߮ࠪ࠻ࠢ࡟ࠗ࠳ࡦࠗ ┨
ᣇᣇᣇᣇᴺNNN࠼࡯࠼࡯࠼࡯࠼࡯࡝࡝࡝࡝  11.2.2

࿑࿑࿑࿑ 11-11: SPI8 ࠼࡯࡝࠼࡯࡝࠼࡯࡝࠼࡯࡝ ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆ N ࠻ࠗࡃ࠻ࠗࡃ࠻ࠗࡃ࠻ࠗࡃ (N ߪߪߪߪ 1 એ਄એ਄એ਄એ਄ )

࿑࿑࿑࿑ 11-12: SPI16 ࠼࡯࡝࠼࡯࡝࠼࡯࡝࠼࡯࡝ ଀଀଀଀ࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆࠬࡦࠤ࡯ࠪ࠼࡯࡝࠻࠶ࡆ N ࠼࡯ࡢ࠼࡯ࡢ࠼࡯ࡢ࠼࡯ࡢ (N ߪߪߪߪ 1 એ਄એ਄એ਄એ਄ )

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 ╙࠻ࠗࡃ 2 ╙࠻ࠗࡃ 3 ╙࠻ࠗࡃ 4 ࠻ࠗࡃ

౬㐳 5 ࠻࠶ࡆ

࠼ࡦࡑࠦ 19 ࠬ࡟࠼ࠕ࠻࠶ࡆ

Low ಴ജ

╙ 5 ࠻ࠗࡃ ╙ 6 ╙࠻ࠗࡃ 7 ࠻ࠗࡃ ╙ (N+5)࠻ࠗࡃ

࡯ࡒ࠳ ᦭ല࠲࡯࠺᦭ല࠲࡯࠺ ᦭ല࠲࡯࠺

ᜰቯࠬ࡟࠼ࠕߚࠇߐ

ᜰቯࠬ࡟࠼ࠕߚࠇߐ +1
ᜰቯࠬ࡟࠼ࠕߚࠇߐ +(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 ࠼࡯ࡢ ╙ 2 ࠼࡯ࡢ

╙ 3 ࠼࡯ࡢ ╙ 4 ࠼࡯ࡢ ╙ 5 ࠼࡯ࡢ ╙ (N+3) ࠼࡯ࡢ

╙ 1 ࠻ࠗࡃ ╙ 2 ࠻ࠗࡃ ╙ 3 ࠻ࠗࡃ ╙ 4 ࠻ࠗࡃ

౬㐳 5 ࠻࠶ࡆ

࠼ࡦࡑࠦ

Low ಴ജ

19 ࠬ࡟࠼ࠕ࠻࠶ࡆ

஧ᢙߕᔅߪࠬ࡟࠼ࠕ

࡯ࡒ࠳ ᦭ല࠲࡯࠺ ᦭ല࠲࡯࠺ ᦭ല࠲࡯࠺

ᜰቯࠬ࡟࠼ࠕߚࠇߐ

ᜰቯࠬ࡟࠼ࠕߚࠇߐ +2

ᜰቯࠬ࡟࠼ࠕߚࠇߐ +2x(N-1)
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╙ 12 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ ┨
╙╙╙╙ 12 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ࠺ࠫ࡯ࡔࠗ࠺ࠫ࡯ࡔࠗ࠺ࠫ࡯ࡔࠗ  ┨┨┨┨

࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗߩߩߩߩ↪↪↪↪ࠬࠗࠚࡈ࡯࠹ࡦࠗ࠻ࠬࡎࠬࠗࠚࡈ࡯࠹ࡦࠗ࠻ࠬࡎࠬࠗࠚࡈ࡯࠹ࡦࠗ࠻ࠬࡎࠬࠗࠚࡈ࡯࠹ࡦࠗ࠻ࠬࡎ  12.1

એਅߩ↪ࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎޔߡ޿߅ߦ┨ߩ⴫␜ࡦࠗࡔޕߔ߹ߒ␜ࠍ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺෸߮ PIP
ߕᔅޔߪࠬ࡟࠼ࠕ⴫␜㐿ᆎߩࡗࠗ࡟ 32 ࠅ቞ࠍ࠻ࡦࡔࠗ࡜ࠕ࠻࠶ࡆ AB[1:0]=00b ޕ޿ߐߛߊߡߒߣ

12.1.1  RGB8:8:8 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

߇࠲࡯࠺౉ജߩࠄ߆࠻ࠬࡎ RGB8:8:8 ࡗࠗ࡟⊛⋠ޔᤨࠆ޽ߢ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ ( ߪߚ߹ࡦࠗࡔ PIP)
ߪ RGB8:8:8(REG[40h] ࠻࠶ࡆ 2-0=000b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=000b) ߖ߹ࠅߥ߫ࠇߌߥߒቯ⸳ߦ

ޕࠎ

⴫⴫⴫⴫ 12-1: 16 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ RGB8:8:8 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ RGB8:8:8 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ ┨

ࠗࠨࠗࠨࠗࠨࠗࠨ
0
0

m 2
0

m 4
0

12.1.2  RGB5:6:5 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

߇࠲࡯࠺౉ജߩࠄ߆࠻ࠬࡎ RGB5:6:5 ࡗࠗ࡟⊛⋠ޔᤨࠆ޽ߢ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ ( ߪߚ߹ࡦࠗࡔ PIP)
ߪ RGB5:6:5(REG[40h] ࠻࠶ࡆ 2-0=001b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=001b) ߹ࠅߥ߫ࠇߌߥߒቯ⸳ߦ

ޕࠎߖ

12.1.3  8bpp ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ

߇࠲࡯࠺౉ജߩࠄ߆࠻ࠬࡎ 8bpp ࡗࠗ࡟⊛⋠ޔᤨࠆ޽ߢ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ ( ߪߚ߹ࡦࠗࡔ

PIP) ↪ࡠࠢࡁࡕߪ 8bpp(REG[40h] ࠻࠶ࡆ 2-0=010b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=010b) ߌߥߒቯ⸳ߦ

ޕࠎߖ߹ࠅߥ߫ࠇ

⴫⴫⴫⴫ 12-3: 16 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ RGB5:6:5 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ RGB5:6:5 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 8bpp ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ

࡞ࠢ࡞ࠢ࡞ࠢ࡞ࠢ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 8bpp ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࡠࠢࡁࡕ

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ ┨
12.1.4  24bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

߇࠲࡯࠺౉ജߩࠄ߆࠻ࠬࡎ 24bpp+LUT ࡗࠗ࡟⊛⋠ޔᤨࠆ޽ߢ࠻࠶ࡑ࡯ࠜࡈ ( ߪߚ߹ࡦࠗࡔ PIP) ߪ
24bpp+LUTx(REG[40h] ࠻࠶ࡆ 2-0=100b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=100b) ߹ࠅߥ߫ࠇߌߥߒቯ⸳ߦ

ޕࠎߖ

12.1.5  16bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

߇࠲࡯࠺౉ജߩࠄ߆࠻ࠬࡎ 16bpp+LUT ࡗࠗ࡟⊛⋠ޔᤨࠆ޽ߢ࠻࠶ࡑ࡯ࠜࡈ ( ߪߚ߹ࡦࠗࡔ PIP) ߪ
16bpp+LUTx(REG[40h] ࠻࠶ࡆ 2-0=101b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=101b) ߹ࠅߥ߫ࠇߌߥߒቯ⸳ߦ

ޕࠎߖ

⴫⴫⴫⴫ 12-7: 16 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 24bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 24bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 16bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 16bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ ┨

ࠗࠨࠗࠨࠗࠨࠗࠨ
0
0

m 2
0

m 4
0

12.1.6  8bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

߇࠲࡯࠺౉ജߩࠄ߆࠻ࠬࡎ 8bpp+LUT ࡗࠗ࡟⊛⋠ޔᤨࠆ޽ߢ࠻࠶ࡑ࡯ࠜࡈ ( ߪߚ߹ࡦࠗࡔ PIP) ߪ
8bpp+LUTx(REG[40h]110=2-0࠻࠶ࡆb߹ߪߚREG[50h]110=2-0࠻࠶ࡆb)ߦ⸳ቯޕࠎߖ߹ࠅߥ߫ࠇߌߥߒ

᜛ᒛ᜛ᒛ᜛ᒛ᜛ᒛ࠲࡯࠺࠲࡯࠺࠲࡯࠺࠲࡯࠺  12.2

VRAM ᜛ᒛ࠲࡯࠺ ޔߡ޿߅ߦ࿁〝㑆ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄߣ ( ࡯ࡃࠞ࠻࠶ࡆ ) ޔߪࠇߎޕߔ߹ࠇࠊⴕ߇

MSB ࠍ LSB ߦᏱ߇᏷࠲࡯࠺ޔߡߒߦ߁ࠃࠆߔ࡯ࡇࠦߦ 24 ޕߔ߹ࠇࠊⴕߦ߁ࠃࠆߥߦ࠻࠶ࡆ

࿑࿑࿑࿑ ࠫ࡯ࡔࠗ࠲࡯࠺ࠫ࡯ࡔࠗ࠲࡯࠺ࠫ࡯ࡔࠗ࠲࡯࠺ࠫ࡯ࡔࠗ࠲࡯࠺ :12-1

࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ  12.3

ࡠࠢࡁࡕ߇ࠬࠗࠚࡈ࠲ࡦࠗ࡞ࡀࡄ (REG[20h] ࠻࠶ࡆ 3=0b) REG[40h]ޔᤨߩ ࠻࠶ࡆ 2-0 ߣ REG[50h]
࠻࠶ࡆ 2-0 ߕᔅߪ “ ↪ࡠࠢࡁࡕ 8bpp”(010b) ߪߚ߹ “8bpp+LUTx”(110b) REG[40h]ޕ޿ߐߛߊߡߒቯ⸳ߦ
࠻࠶ࡆ 2-0 ߣ REG[50h] ࠻࠶ࡆ 2-0  ޔ႐วߩ࠼࡯ࡕࡠࠢࡁࡕޕࠎߖ߹ࠅ޽ߪᔅⷐࠆ޽ߢ୯ߓห߇
S1D13781 ᦨ㜞߇ 64 ⺽⺞ (6 ࠻࠶ࡆ ) ߪ࠲࡯࠺ߕᔅޔ߽ߡߒߣߚߞ޽ߢ 8 ࡯࠺࡞࠮ࠢࡇߩන૏࠻࠶ࡆ

ޕ޿ߐߛߊߡߞᛒߡߒߣ࠲

ߪᯏ⢻ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕߣ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ޔߡ޿߅ߦࠢ࠶ࡠࡉࠣࡦࠖ࠺ࡦ࡟ࡉ 8 ࠻࠶ࡆ

න૏ߡߒߣ࠲࡯࠺࡞࠮ࠢࡇߩᛒ࠻࠶ࡆ࡞ࡉ࡯ࠛࠬࠖ࠺ࠣࡦ࡝ࠩࠖ࠺ޕߔ߹ࠇࠊ (REG[22h] ࠻࠶ࡆ 3) ߦ
LCDޔࠅࠃ ߪ಴ജߩࠬࠗࠚࡈ࠲ࡦࠗ 6 ߪߊߒ⧯࠻࠶ࡆ 4 ࠗ߇ࠣࡦ࡝ࠩࠖ࠺ޕߔ߹ࠇߐቯ⸳ߦ࠻࠶ࡆ

࡞ࡉ࡯ࡀ (REG[22h] ࠻࠶ࡆ 3=0b) LCDޔ႐วߩ ਄૏ߩࠄ߆〝࿁ࠣࡦࠖ࠺ࡦ࡟ࡉߪ〝࿁ࠬࠗࠚࡈ࠲ࡦࠗ

6 ࡞ࡉ࡯ࠛࠬࠖ࠺߇ࠣࡦ࡝ࠩࠖ࠺ޕߔ߹ߒ↪૶ࠍ࠻࠶ࡆ (REG[22h] ࠻࠶ࡆ 3=1b) LCDޔ႐วߩ ࠲ࡦࠗ

਄૏ߩࠄ߆〝࿁ࠣࡦࠖ࠺ࡦ࡟ࡉߪ〝࿁ࠬࠗࠚࡈ 4 ޕߔ߹ߒ↪૶ࠍ࠻࠶ࡆ

⴫⴫⴫⴫ 12-11: 16 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 8bpp+LUT  ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢ࡞ࠢ࡞ࠢ࡞ࠢ
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 ↪↪↪↪ࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗࠬࠗࠚࡈ࠲ࡦࠗ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ࠻ࠬࡎ࠻࠶ࡆ 8bpp+LUT ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺

࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ࡞ࠢࠗࠨ
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 ᜛ᒛߦ࠻࠶ࡆ

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 ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠫ࡯ࡔࠗ ┨
12.4  ⦡ᷓᐲ⦡ᷓᐲ⦡ᷓᐲ⦡ᷓᐲ

⦡ᷓᐲࠍ᳿ቯޔߪߦ߼ߚࠆߔએਅߩ࠲ࠬࠫ࡟ߩ⸳ቯ߇ᔅⷐޕߔߢREG[40h] Main Layer Setting 
Register(REG[50h] PIP Layer Setting Register) ࠻࠶ࡆ 2-0 ߣ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ߩౝ࡝ࡕࡔ ޔߪ LUT
૶↪ߩนุࠍᜰቯޕߔ߹ߒREG[20h] Panel Setting Miscellaneous Register ࠻࠶ࡆ 3-0 ࠲࡯࠺࡞ࡀࡄߪ

REG[22h] Display Settings Registerޕߔ߹ߒᜰቯࠍ࠻࠶ࡑ࡯ࠜࡈߩ ࠻࠶ࡆ 3 ߪ STN ߅ߦᤨ↪૶࡞ࡀࡄ

ޕߔ߹ߒᜰቯࠍนุߩ↪૶ߩࠣࡦ࡝ࠩࠖ࠺ޔߡ޿

࿑࿑࿑࿑ ࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟࠲ࠬࠫ࡟ᐲ㑐ㅪ⦡ᷓᐲ㑐ㅪ⦡ᷓᐲ㑐ㅪ⦡ᷓᐲ㑐ㅪᷓ⦡ߩߩߩߩ↪↪↪↪ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡦࠗࡔࡦࠗࡔࡦࠗࡔࡦࠗࡔ :12-2

ߪ࠲࡯࠺ࠫ࡯ࡔࠗߩߡో 24 ࠻࠶ࡆ ( ฦ⦡ 8 ࠻࠶ࡆ ) ޿߅ߦࠢ࠶ࡠࡉࠢ࠶ࠫࡠฦޕߔ߹ࠇࠊᛒߡߒߣ

ߪࠢ࠶ࠫࡠ஥࡯࠲ࠬࡑޔߡ 24 ߪࠢ࠶ࠫࡠ஥ࡉ࡯࡟ࠬޔߒ಴ജߢ࠻࠶ࡆ MSB ஥ߩᔅⷐߺߩ࠻࠶ࡆߥ૶

ߦౝ࡝ࡕࡔޔ߫߃଀ޕߔ߹ߒ↪ RGB5:6:5 ࡉࠬࠗࠚࡈ࠲ࡦࠗ࡯࡝ࡕࡔޔ߽࠲࡯࠺ࠆ޿ߡࠇߐ⚊ᩰߢ

ߡߒߣࠢ࠶ࠫࡠ஥࡯࠲ࠬࡑߪࠄ߆ࠢ࠶ࡠ 24 ߔ߹ࠇߐ಴ജߢ࠻࠶ࡆ ( ⹦⚦12.2ޟߪ ᜛ᒛ (108࠲࡯࠺ ┨
ࠫ࡯ࡍ ෳᾖࠍޠ( REG[20h] Panel Setting Miscellaneous Registerޕ( ࠻࠶ࡆ 3-0 ߇ TFT16 ࡀࡄ࠻࠶ࡆ

ߦౝ࡝ࡕࡔޔᤨࠆ޿ߡߒㆬᛯࠍ࡞ RGB8:8:8 ࠲ࡦࠗ࡞ࡀࡄߩ஥ࡉ࡯࡟ࠬޔ߽࠲࡯࠺ࠆ޿ߡࠇߐ⚊ᩰߢ

ߪࠢ࠶ࠫࡠࠬࠗࠚࡈ MSB ஥ߩ RGB5:6:5 ޕࠎߖ߹ߒ↪૶߆ߒ

࠻ࠬࡎ I/F ࡝ࡕࡔ I/F

࡝ࡕࡔ

LUT
࡞ࡀࡄ I/F

8/16 ࠻࠶ࡆ

8 ࠻࠶ࡆ

24 ࠻࠶ࡆ

24 ࠻࠶ࡆ

24 ࠻࠶ࡆ

( ↪ࡠࠢࡁࡕ 8bpp)

( ↪ࡠࠢࡁࡕ 8bpp)

( ↪ࡠࠢࡁࡕ 8bpp)

REG[40h] ࠻࠶ࡆ 2-0
᳿ቯࠍ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ߩౝ࡝ࡕࡔ REG[40h] ࠻࠶ࡆ 2-0

LUT ૶↪นุࠍ᳿ቯ

REG[20h] ࠻࠶ࡆ 3-0

᳿ቯ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺࡞ࡀࡄ

REG[22h] ࠻࠶ࡆ 3

ࠣࡦࠖ࠺ࡦ࡟ࡉ

24 ࠻࠶ࡆ

( ↪ࡠࠢࡁࡕ 8bpp)
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╙ 13 ᭽ᑼ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ ┨
╙╙╙╙ 13 ᭽ᑼ᭽ᑼ᭽ᑼ᭽ᑼ࡞ࡉ࡯࠹ࡊ࡞ࡉ࡯࠹ࡊ࡞ࡉ࡯࠹ࡊ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞࠶ࠕࠢ࠶࡞࠶ࠕࠢ࠶࡞࠶ࠕࠢ࠶࡞  ┨┨┨┨

෸߮ࡦࠗࡔ PIP ߔߢቯน⢻⸳ߦᐲᷓ⦡ߥޘ᭽ߪࡗࠗ࡟ ( ⹦⚦ߪ REG[40h] ߣ REG[50h] ෳᾖࠍ ߊ޿ޕ(

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ߪቯ⸳ߩ߆ߟ (LUT) ᭽ᑼࠍ૶↪ߪࡗࠗ࡟ࡦࠗࡔ ޕߔ߹ߒ LUT1ޔPIP ߪࡗࠗ࡟

LUT2ߚߒ┙⁛ࠇߙࠇߘޔ LUT ޕߔ߹޿ߡߒ࠻࡯ࡐࠨࠍ

13.1  24bpp LUT

ߪߚ߹ࡦࠗࡔ PIP ߇ࡗࠗ࡟ 24bpp+LUTx(REG[40h] ࠻࠶ࡆ 2-0=100b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-
0=100b) ߩએਅޔᤨߚࠇߐቯ⸳ߦ LUT ᭽ᑼ߇૶↪ޕߔ߹ࠇߐ
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╙ 13 ᭽ᑼ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ ┨
࿑࿑࿑࿑ 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 ࠲࡯࠺⿒࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺㕍ߩ࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺✛ߩ࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺⿒ߩ࠻࠶ࡆ

8 ࠲࡯࠺✛࠻࠶ࡆ

8 ࠲࡯࠺㕍࠻࠶ࡆ

㕍࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ 256x8

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞✛ 256x8

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞⿒ 256x8

ࠅࠃࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

24bpp ਛ 8 ࠲࡯࠺⿒ߩ࠻࠶ࡆ

ࠅࠃࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

24bpp ਛ 8 ࠲࡯࠺✛ߩ࠻࠶ࡆ

ࠅࠃࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

24bpp ਛ 8 ࠲࡯࠺㕍ߩ࠻࠶ࡆ
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╙ 13 ᭽ᑼ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ ┨
13.2  16bpp LUT

ߪߚ߹ࡦࠗࡔ PIP ߇ࡗࠗ࡟ 16 bpp+LUTx(REG[40h] ࠻࠶ࡆ 2-0=101b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-
0=101b) ߩએਅޔᤨߚࠇߐቯ⸳ߦ LUT ᭽ᑼ߇૶↪ޕߔ߹ࠇߐ

࿑࿑࿑࿑ 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 ࠲࡯࠺⿒࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺㕍ߩ࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺✛ߩ࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺⿒ߩ࠻࠶ࡆ

8 ࠲࡯࠺✛࠻࠶ࡆ

8 ࠲࡯࠺㕍࠻࠶ࡆ

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞⿒ 256x8

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞✛ 256x8

㕍࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ 256x8

ࠅࠃࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

16bpp ਛ 5 ࠲࡯࠺⿒ߩ࠻࠶ࡆ

ࠅࠃࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

16bpp ਛ 6 ࠲࡯࠺✛ߩ࠻࠶ࡆ

ࠅࠃࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

16bpp ਛ 5 ࠲࡯࠺㕍ߩ࠻࠶ࡆ
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╙ 13 ᭽ᑼ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ ┨
࠼࡯ࡕ࡯࡜ࠞ࠼࡯ࡕ࡯࡜ࠞ࠼࡯ࡕ࡯࡜ࠞ࠼࡯ࡕ࡯࡜ࠞ  13.3 8bpp LUT
S1D13781 ࡠࠢࡁࡕ߇ LCD ቯ⸳ߦ࡞ࡀࡄ (REG[20h] ࠻࠶ࡆ 3=1b) ߪߚ߹ࡦࠗࡔޔࠇߐ PIP ߇ࡗࠗ࡟

8bpp+LUTx(REG[40h] ࠻࠶ࡆ 2-0=110b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=110b) ߩએਅޔᤨߚࠇߐቯ⸳ߦ

LUT ᭽ᑼ߇૶↪ޕߔ߹ࠇߐ

࿑࿑࿑࿑ ࠼࡯ࡕ࡯࡜ࠞ࠼࡯ࡕ࡯࡜ࠞ࠼࡯ࡕ࡯࡜ࠞ࠼࡯ࡕ࡯࡜ࠞ :13-3 8bpp  LUT

00
01
02
03

0000 0000
0000 0001

8 ࠲࡯࠺⿒࠻࠶ࡆ

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

ࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

ࠅࠃ 8bpp ࠲࡯࠺ߩ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺㕍ߩ࠻࠶ࡆ

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞⿒ 256x8

࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞✛ 256x8

㕍࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ 256x8

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺✛ߩ࠻࠶ࡆ

STN ਄૏ޔ႐วߩ 4 ߪߚ߹ 6 ࠲࡯࠺⿒ߩ࠻࠶ࡆ

8 ࠲࡯࠺✛࠻࠶ࡆ

8 ࠲࡯࠺㕍࠻࠶ࡆ
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╙ 13 ᭽ᑼ࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ ┨
࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ  13.4 8bpp LUT
S1D13781 ࡠࠢࡁࡕ߇ LCD ቯ⸳ߦ࡞ࡀࡄ (REG[20h] ࠻࠶ࡆ 3=0b) ߪߚ߹ࡦࠗࡔޔࠇߐ PIP ߇ࡗࠗ࡟

8bpp+LUTx(REG[40h] ࠻࠶ࡆ 2-0=110b ߪߚ߹ REG[50h] ࠻࠶ࡆ 2-0=110b) ߩએਅޔᤨߚࠇߐቯ⸳ߦ

LUT ᭽ᑼ߇૶↪ޕߔ߹ࠇߐ

࿑࿑࿑࿑ ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ࠼࡯ࡕࡠࠢࡁࡕ :13-4 8bpp LUT

0000 0000
0000 0001

਄૏ 4 ߪߚ߹ 6 ࠲࡯࠺⺞⺽ߩ࠻࠶ࡆ

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

㕍࡞ࡉ࡯࠹ࡊ࠶ࠕࠢ࠶࡞ 256x8
00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

ࠔࡈ࠶ࡃࠗ࡟ࡊࠬࠖ࠺

ࠅࠃ 8bpp ࠲࡯࠺ߩ
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╙ 14 ┨ 2D BitBLT ࡦࠫࡦࠛ
╙╙╙╙ 14 ┨┨┨┨  2D BitBLT ࡦࠫࡦࠫࡦࠫࡦࠫࡦࠛࡦࠛࡦࠛࡦࠛ

14.1  ᭎ⷐ᭎ⷐ᭎ⷐ᭎ⷐ

2D BitBLT ߩ߼ߚࠆߖߐ⒖േࠍ࠲࡯࠺࡞࠮ࠢࡇߢౝㇱ࡝ࡕࡔޔߪ⊛⋠ߩࡦࠫࡦࠛ CPU ⽶⩄シᷫࠅ޽ߦ

ߩએਅޕߔ߹ 3 ⒳㘃ߩ BitBLT ROPޕߔ߹޿ߡߒ࠻࡯ࡐࠨࠍ ޕࠎߖ߹޿ߡߒ࠻࡯ࡐࠨߪ

• ࡉ࡯ࡓ ( ࡉࠖ࠹ࠫࡐ / ࡉࠖ࠹ࠟࡀ )

• ࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ

• ࡞ࠖࡈ࠼࠶࡝࠰

ォㅍవ෸߮ォㅍరߩ BitBLT ォㅍࠢ࠶ࡠࡉ࠻࠶ࡑ࡯ࠜࡈࠕ࠾࡝߽ߣ෺ᣇޔߪ ( ࠕ࠾࡝ ) ෸߮⍱ᒻ࡯ࠜࡈ

ォㅍࠢ࠶ࡠࡉ࠻࠶ࡑ ( ⍱ᒻ ) ޕߔ߹޿ߡߒ࠻࡯ࡐࠨࠍ

ࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓ  14.2 BitBLT
ࡉ࡯ࡓ BitBLT ォㅍޕߔ߹ߒ࡯ࡇࠦࠍ࠲࡯࠺ߦࠕ࡝ォㅍవࠛߩౝ࡝ࡕࡔࠄ߆ࠕ࡝ォㅍరࠛߩౝ࡝ࡕࡔߪ

రࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞޔߪ࠲࡯࠺ᯏ⢻ࠍ૶↪ߡߒ⦡᜛ᒛޕߔ߹߈ߢ߽ߣߎࠆߔࠍォㅍర෸߮ォㅍ

వߩ෺ᣇߣࠕ࠾࡝ޔ߽ߣ⍱ᒻޕߔ߹޿ߡߒ࠻࡯ࡐࠨࠍ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ߩ 

࿑࿑࿑࿑ ࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓ :14-1 ( ࡉࠖ࠹ࠫࡐࡉࠖ࠹ࠫࡐࡉࠖ࠹ࠫࡐࡉࠖ࠹ࠫࡐ )BitBLT

࡝ࡕࡔࠗ࡟ࡊࠬࠖ࠺

ォㅍవ

ォㅍవ㐿ᆎࠬ࡟࠼ࠕ (REG[8Ch], REG[8Eh])

ォㅍర

ォㅍర㐿ᆎࠬ࡟࠼ࠕ

࡯ࡇࠦࠍ࠲࡯࠺

⍱ᒻࠝ࠻࠶࠮ࡈ (REG[90h])

᏷ (REG[92h])

㜞ߐ

㜞ߐ

(REG[94h])

᏷ (REG[92h])

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

(REG[94h])
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࿑࿑࿑࿑ ࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓ :14-2 ( ࡉࠖ࠹ࠟࡀࡉࠖ࠹ࠟࡀࡉࠖ࠹ࠟࡀࡉࠖ࠹ࠟࡀ )BitBLT

• ⍱ᒻࠝ࠻࠶࠮ࡈ (REG[90h]) 
᏷ߩ␜⴫ߩන૏࡞࠮ࠢࡇ ( ଀ ߪߚ߹ࡦࠗࡔ : PIP ᏷ߩ࠼ࡦࠗ࠙ ޔ႐วߚࠇߐㆬᛯ߇ࡉ࡯ࡓ⍱ᒻޕ(

ォㅍర߽ォㅍవ߽ߩߎ⍱ᒻࠝߩ࠻࠶࠮ࡈ୯ࠍ౒↪ޕߔ߹ߒ 

• ォㅍర / వ㐿ᆎࠬ࡟࠼ࠕ (REG[88h] ~ REG[8Ah]/REG[8Ch] ~ REG[8Eh]) 
ߪ႐วߩࡉࠖ࠹ࠫࡐࡉ࡯ࡓ BitBLT ߪ႐วߩࡉࠖ࠹ࠟࡀࡉ࡯ࡓޔᏀ਄ߩ࠙࠼ࡦࠗ࠙ BitBLT ࠼ࡦࠗ࠙

ޔࠅ޽ߢࡉࠖ࠹ࠟࡀࡉ࡯ࡓޕߔ߹ࠇߐᜰቯߢන૏࠻ࠗࡃߡߒߣࠬ࡟࠼ࠕ㐿ᆎࠇߙࠇߘޔ߇ฝਅߩ࠙

ዏ߇ࡊࠗ࠲࠲࡯࠺ߟ߆ 16bpp ߪߚ߹ 24bpp ߩᦨᓟߚࠇߐࡦࠗ࡜ࠕ࠻ࠗࡃߪࠬ࡟࠼ࠕ㐿ᆎޔ႐วߩ

ޕߔ߹ࠅߥߦ࠻ࠗࡃ

• ᏷ (REG[92h]) 
BitBLT ޕᜰቯߢන૏࡞࠮ࠢࡇޔ᏷ߩ

• 㜞ߐ (REG[94h]) 
BitBLT ޕᜰቯߢන૏ࡦࠗ࡜ޔߐ㜞ߩ

BitBLT BitBLT ޔߪߣ࠲࡯࠺ォㅍరޕߔ߹ࠅ޽߇࠲࡯࠺ߩォㅍరߣ࠲࡯࠺ߩォㅍవߪߦ ᯏ⢻ߡ޿߅ߦ⺒

ߪߣ࠲࡯࠺ォㅍవޔ࠲࡯࠺ࠆࠇߐ಴ߺ BitBLT ᯏ⢻ߡ޿߅ߦ⚿ᨐߡߒߣᦠ߈ㄟ߹ޕߔߢ࠲࡯࠺ࠆࠇ

࡝ࡕࡔࠗ࡟ࡊࠬࠖ࠺

ォㅍర

ォㅍర㐿ᆎࠬ࡟࠼ࠕ

ォㅍవ

ォㅍవ㐿ᆎࠬ࡟࠼ࠕ

࡯ࡇࠦࠍ࠲࡯࠺

⍱ᒻࠝ࠻࠶࠮ࡈ (REG[90h])

᏷ (REG[92h])

㜞ߐ

㜞ߐ

(REG[94h])

᏷ (REG[92h])

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

(REG[88h], REG[8Ah])
(REG[94h])
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ࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ  14.3 BitBLT

࿑࿑࿑࿑ ࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ :14-3 BitBLT

• ォㅍర 

“1” ⦡೨᥊ߪ (REG[9Ah] ~ REG[9Ch]) ”0“ ޔߦ ⦡ᓟ᥊ߪ (REG[96h] ~ REG[98h]) ォޕߔ߹ࠇߐ᜛ᒛߦ

ㅍరߪᔅࠆ޽ߢࠕ࠾࡝ߕᔅⷐޕߔ߹ࠅ޽߇

• ೨᥊⦡ޔᓟ᥊⦡ (REG[9Ah] ~ REG[9Ch]/REG[96h] ~ REG[98h]) 
ߪࡊࠗ࠲࠲࡯࠺ REG[82h] ࠻࠶ࡆ 3-2 ޕߔ߹ߒᜰቯߢ

• ᏷ (REG[92h]) 
ォㅍవ࠙ࠗ࠙࠼ࡦ᏷࡞࠮ࠢࡇߪන૏ߢᜰቯޕߔ߹ߒ

• 㜞ߐ (REG[94h]) 
ォㅍవ࠙ࠗ࠙࠼ࡦ㜞ࡦࠗ࡜ߪߐන૏ߢᜰቯޕߔ߹ߒ

”0“ޔߪࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ ߣ “1” ߩߎޕߔ߹ߒᄌ឵ߦ⦡೨᥊ߣ⦡ᓟ᥊ࠇߙࠇߘࠍࡦ࡯࠲ࡄ࠻࠶ࡆߩ

ᯏ⢻ࠍࡦ࡯࠲ࡄ࠻࠶ࡆߩ࠻ࡦࠜࡈޔߪ 2 ࡦࡄࠬࠢࠛ࡯࡜ࠞޕߔ߹ࠇߐ↪૶ߦᤨࠆߔ␜⴫ߡߒ᜛ᒛߦ⦡

ޕߔ߹߈ߢ߇੐ࠆߔ⚂▵ࠍ࡝ࡕࡔޔࠅࠃߦ੐ࠆߔ⚊ᩰߢන૏࠻࠶ࡆࠍ࠲࡯࠺ォㅍరޔߪ೑ὐߩࡦ࡚ࠫ

ߪ࠻࠶ࡆߩࠇߙࠇߘ LSB( ࠻࠶ࡆ 0) ࠇߐ㐿ᆎࠄ߆ MSB( ࠻࠶ࡆ 7) ޕߔ߹ࠇߐ㗅ᰴ᜛ᒛߡߞ߆ะߦ

࡝ࡕࡔࠗ࡟ࡊࠬࠖ࠺

ォㅍర ( ᔅࠆ޽ߢࠕ࠾࡝ߕ੐ )

ォㅍర㐿ᆎࠬ࡟࠼ࠕ (REG[88h], REG[8Ah])

ォㅍవ ( ⍱ᒻߪߚ߹ࠕ࠾࡝ )

ォㅍవ㐿ᆎࠬ࡟࠼ࠕ

⍱ᒻࠝ࠻࠶࠮ࡈ (REG[90h])

㜞ߐ

(REG[94h])

᏷ (REG[92h])

1 0 10 .....

..... (REG[8Ch], REG[8Eh])
೨᥊⦡ ᓟ᥊⦡ ೨᥊⦡ᓟ᥊⦡

೨᥊⦡ (REG[9Ah] ~ REG[9Ch])
ᓟ᥊⦡ (REG[96h] ~ REG[98h])

Note: 
ォㅍర࠻࠶ࡆߩ㗅ᐨޕߔߢࡦࠕࠖ࠺ࡦࠛ࡞࠻࡝ߪᓥޔߡߒ߹޿ォㅍరߩ╙ 0 ╙ߩ࠻ࠗࡃ 0 ߩォㅍవߪ࠻࠶ࡆ

╙ 0 ޕߔ߹ࠅߥߣ࡞࠮ࠢࡇ
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࡞ࠖࡈ࠼࠶࡝࠰࡞ࠖࡈ࠼࠶࡝࠰࡞ࠖࡈ࠼࠶࡝࠰࡞ࠖࡈ࠼࠶࡝࠰  14.4 BitBLT

࿑࿑࿑࿑ ࡞ࠖࡈ࠼࠶࡝࠰࡞ࠖࡈ࠼࠶࡝࠰࡞ࠖࡈ࠼࠶࡝࠰࡞ࠖࡈ࠼࠶࡝࠰ :14-4 BitBLT

࡞ࠖࡈ࠼࠶࡝࠰ BitBLT ߪࡊࠗ࠲࠲࡯࠺ޕߔ߹ࠇ߹ㄟ߈ᦠ߇⦡೨᥊ߦォㅍవޔߪ REG[82h] ࠻࠶ࡆ 3-2
ޕߔ߹ࠇߐᜰቯߢ

⍱ᒻ⍱ᒻ⍱ᒻ⍱ᒻߣߣߣߣࠕ࠾࡝ࠕ࠾࡝ࠕ࠾࡝ࠕ࠾࡝  14.5

BitBLT ߔ߹޿ߒ࠻࡯ࡐࠨࠍ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ߩ෸߮⍱ᒻࠕ࠾࡝ޔߡ޿߅ߦォㅍర෸߮ォㅍవޔߪ (
ߔ߹ࠅ޽႐ว߽޿ߥ޿ߡߒ࠻࡯ࡐࠨㇱ৻ޔߤߥࡉ࡯ࡓࡦ࡚ࠫࡦࡄࠬࠢࠛ࡯࡜ࠞ ޕ(
㐿ᆎࡦࠗ࡜ޔSOL(Start of Lineޔߪߣࠕ࠾࡝ ) ࠄ߆ EOL(End of Lineࡦࠗ࡜ޔ⚳ὐ ) ࡝ࡕࡔޔ㑆ߩߢ߹

ౝ߇࠲࡯࠺ߩ㑆ᢿήߊㅪ⛯⊛ࠆ޿ߡߞߥߦ੐ߩ࠻࠶ࡑ࡯ࠜࡈ࠲࡯࠺ࠕ࠾࡝ޕߔ߹ߒ␜ࠍ႐วࡦࠗ࡜ޔ

ߐ⚊ᩰ߇ࡦࠗ࡜ฦߦ߁ࠃߩߤߦౝ࡝ࡕࡔޔ႐วߩ࠲࡯࠺ࠕ࠾࡝ޔߦએਅޕߔ߹ࠇߐήⷞߪ࠻࠶࠮ࡈࠝ

BitBLTޔࠍ߆ࠆ޿ߡࠇ 㜞߇ߐ 5 ࡦࠗ࡜ޔߡߒߣᗧὐ⇐ޕߔ߹ߒ␜ࠍ଀ߩᤨߩ 2 ߩ SOL ࡦࠗ࡜ߪ 1 ߩ

EOL ᰴߩ ( ࿑ਛߪߢฝ ) 8bppޕߔ߹ࠅ߹ᆎࠄ߆ ߩࡦࠗ࡜ߩ೨ߟ৻ޔ႐วߩ EOL ޔࠄ߆࠻ࠗࡃߩᰴߩ

ᰴߩࡦࠗ࡜ߩ SOL 16bppޕߔ߹ࠇߐ㐿ᆎ߇ ߩࡦࠗ࡜ߩ೨ߟ৻ޔߪ႐วߩ EOL ߹ࠅߥߣ࠼࡯ࡢߩᰴߩ

ޕߔ

࿑࿑࿑࿑ ଀଀଀଀࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔߩߩߩߩࠕ࠾࡝ࠕ࠾࡝ࠕ࠾࡝ࠕ࠾࡝ :14-5

࡝ࡕࡔࠗ࡟ࡊࠬࠖ࠺

ォㅍవ

ォㅍవ㐿ᆎࠬ࡟࠼ࠕ (REG[8Ch], REG[8Eh])

⍱ᒻࠝ࠻࠶࠮ࡈ (REG[90h])

㜞ߐ

(REG[94h])

᏷ (REG[92h])

೨᥊⦡

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

SOL ࡦࠗ࡜ 1 SOL ࡦࠗ࡜ 2

EOL ࡦࠗ࡜ 2

BitBLT ᏷

㐿ᆎࠬ࡟࠼ࠕ

EOL Line 5

SOL ࡦࠗ࡜ 3

EOL ࡦࠗ࡜ 3

SOL ࡦࠗ࡜ 4 SOL ࡦࠗ࡜ 5

EOL ࡦࠗ࡜ 5EOL ࡦࠗ࡜ 4

EOL ࡦࠗ࡜ 1

ߩᤨ࠻࠶ࡑ࡯ࠜࡈࠕ࠾࡝

BitBLT ࡯࠼ࡦࠗ࠙
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⍱ᒻߩ႐วޔฦ EOL ᓟߣᰴߩࡦࠗ࡜ߩ SOL ޕߔ߹ࠇߐ▚ട߇࠻࠶࠮ࡈࠝߦ㑆ߩ

࿑࿑࿑࿑ 14-6: ⍱ᒻ⍱ᒻ⍱ᒻ⍱ᒻ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔߩߩߩߩ଀଀଀଀

ᣇᴺ⸘▚ᣇᴺ⸘▚ᣇᴺ⸘▚ᣇᴺ▚⸘ߩߩߩߩࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓ  14.6

࿑࿑࿑࿑ ࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓࡉ࡯ࡓ :14-7 BitBLT ⸘▚⸘▚⸘▚⸘▚଀଀଀଀

SOL ࡦࠗ࡜ 1

EOL ࡦࠗ࡜ 1

SOL ࡦࠗ࡜ 2

EOL ࡦࠗ࡜ 2

EOL ࡦࠗ࡜ 5

㐿ᆎࠬ࡟࠼ࠕ

⍱ᒻߩᤨ࠻࠶ࡑ࡯ࠜࡈ

BitBLT ᏷

BitBLT ࡯࠼ࡦࠗ࠙

࡝ࡕࡔࠗ࡟ࡊࠬࠖ࠺

ォㅍర

ォㅍర㐿ᆎᐳᮡ (x0, y0)

(w) ࠻࠶࠮ࡈࠝ

ォㅍవ

ォㅍర⚳ੌᐳᮡ (x1, y1)

ォㅍవ㐿ᆎᐳᮡ (x2, y2)

ォㅍవ⚳ੌᐳᮡ (x3, y3)

bpp: 1: 8bpp, 2: 16bpp, 3: 24bpp
 S1D13781 (Rev. 1.6) ࡞ࠕࡘ࠾ࡑ࡞ࠞ࠾ࠢ࠹ Seiko Epson Corporation 119



╙ 14 ┨ 2D BitBLT ࡦࠫࡦࠛ
• BitBLT ォㅍర㐿ᆎࠬ࡟࠼ࠕ (REG[88h], REG[8Ah])

• w = ࡉࠖ࠹ࠫࡐ × y0 × bpp + x0 × bpp ( න૏࠻ࠗࡃ )

• ⍱ᒻ = wࡉࠖ࠹ࠟࡀ × y1 × bpp + x1 × bpp + (bpp-1) ( න૏࠻ࠗࡃ )

• w = ࠕ࠾࡝ࡉࠖ࠹ࠟࡀ × y0 × bpp + x0 × bpp + (y1-y0+1) × (x1-x0+1) × bpp - 1 ( න૏࠻ࠗࡃ )

• BitBLT ォㅍవ㐿ᆎࠬ࡟࠼ࠕ (REG[8Ch], REG[8Eh])

• w = ࡉࠖ࠹ࠫࡐ × y2 × bpp + x2 × bpp ( න૏࠻ࠗࡃ )

• ⍱ᒻ = wࡉࠖ࠹ࠟࡀ × (y1-y0+y2) × bpp +( x1-x0+x2) × bpp + (bpp-1) ( න૏࠻ࠗࡃ )

• w = ࠕ࠾࡝ࡉࠖ࠹ࠟࡀ × y2 × bpp + x2 × bpp + (y1-y0+1) × (x1-x0+1) × bpp - 1 ( න૏࠻ࠗࡃ )

• BitBLT ⍱ᒻࠝ࠻࠶࠮ࡈ (REG[90h]) = w ( න૏࡞࠮ࠢࡇ )

• BitBLT ᏷ (REG[92h]) = x1-x0+1 ( න૏࡞࠮ࠢࡇ )

• BitBLT 㜞ߐ (REG[94h]) = y1-y0+1 ( න૏࡞࠮ࠢࡇ )
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⠨ኤ⠨ኤ⠨ኤ⠨ኤ ࠬࡦࡑ࡯ࠜࡈࡄࠬࡦࡑ࡯ࠜࡈࡄࠬࡦࡑ࡯ࠜࡈࡄࠬࡦࡑ࡯ࠜࡈࡄ  14.7

ࡉ࡯ࡓޔߡ޿߅ߦ┨ߩߎ BitBLT ޓߪߦ߼ߚߩ▚⸘ߥ⏕ᱜࠅࠃޕߔ߹ߒ␜ࠍផቯ୯ߩࠬࡦࡑ࡯ࠜࡈࡄߩ

CPU ߩߤߥࠣࡦࠠࡦࡃ࡝ࡕࡔ ޔࠬ࠮ࠢࠕ⹦⚦ᖱႎ߇ᔅⷐోޕߔ߹ࠅߥߣ૶↪⁁ᘒࠆߌ߅ߦᱜ⏕ߥ⸘▚

߿ࠅ߆ࠊߦߩࠆߔታ଀⺑᣿ޔߪ଀ߩࠬ࡯ࠤ↪૶ࠆ޿ߡߍ਄ࠅขߢ┨ߩߎ ޔߢߩߥਇน⢻ߪ੐ࠆߔタ⸤ࠍ

CPUޔ޿ߔ ߣࡦࠗࡔࠆߌ߅ߦ႐วߩߒή߇ࠬ࠮ࠢࠕ PIP ⴫␜ࠬࡦࡑ࡯ࠜࡈࡄࠆߌ߅ߦផቯ୯ߒ␜ࠍ߹

ޕߔ

ఝవ㗅૏ఝవ㗅૏ఝవ㗅૏ఝవ㗅૏ࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔ

BitBLTޕߔ߹ߒ␜ߦ⴫ߩએਅࠍఝవ㗅૏ߩࠬ࠮ࠢࠕฦࠆߌ߅ߦࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡝ࡕࡔ ޔߪ

ᦨ߽ૐ޿ఝవᐲޕߔߢ

₸₸₸₸࠻࠶ࡅ࠻࠶ࡅ࠻࠶ࡅ࠻࠶ࡅ

એਅߩ⴫ޕߔ߹ߒ␜ࠍ₸࠻࠶ࡅࠆߌ߅ߦࠢ࠶ࡠࡉࠬ࡯ࠚࡈ࡯࠲ࡦࠗ࡝ࡕࡔߪᯏ⢻Ფߦᔅⷐࠢࠢ࠶ࡠᢙ

ߪන૏ޕߔ߹ߒ␜ࠍ MCLK/Pixel ޕߔߢ

⴫⴫⴫⴫ ఝవ㗅૏ఝవ㗅૏ఝవ㗅૏ఝవ㗅૏ࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔ :14-1

ఝవ㗅૏ఝవ㗅૏ఝవ㗅૏ఝవ㗅૏ ࠬ࠮ࠢࠕࠬ࠮ࠢࠕࠬ࠮ࠢࠕࠬ࠮ࠢࠕ

1
ࠬ࠮ࠢࠕ࠻ࠬࡎ ( ࠼࡯࡝ / ࠻ࠗ࡜ )

2
࠼࡯࡝㧔ࠬ࠮ࠢࠕ࠙࠼ࡦࠖ࠙ࡦࠗࡔ )

3 PIP ࠙ࠖࠬ࠮ࠢࠕ࠙࠼ࡦ ( ࠼࡯࡝ )

4 2D BitBLT ࠬ࠮ࠢࠕ ( ࠼࡯࡝ / ࠻ࠗ࡜ )

⴫⴫⴫⴫ ₸₸₸₸࠻࠶ࡅ࠻࠶ࡅ࠻࠶ࡅ࠻࠶ࡅ :14-2

ᯏ⢻ᯏ⢻ᯏ⢻ᯏ⢻ 8bpp 16bpp 24bpp ࠻ࡦࡔࠦ࠻ࡦࡔࠦ࠻ࡦࡔࠦ࠻ࡦࡔࠦ

࿁ォ (0/180)࠙࠼ࡦࠖ࠙ 0.25 0.50 0.75

࿁ォ࠙࠼ࡦࠖ࠙ (90/270) 1.00 1.00 2.00

⒖േ ( ࡉࠖ࠹ࠫࡐ / ࡉࠖ࠹ࠟࡀ ) 1.00 2.00 3.00 ࠻ࠬࡎ  / ߒήࠬ࠮ࠢࠕ࡞ࡀࡄ

࡞ࠖࡈ࠼࠶࡝࠰
1.00 2.00 3.00 ࠻ࠬࡎ  / ߒήࠬ࠮ࠢࠕ࡞ࡀࡄ

ࡦ࡚ࠪࡦࡄࠬࠢࠛ࡯࡜ࠞ
1.00 2.00 3.00 ࠻ࠬࡎ  / ߒήࠬ࠮ࠢࠕ࡞ࡀࡄ
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╙ 14 ┨ 2D BitBLT ࡦࠫࡦࠛ
ታᣉ଀ታᣉ଀ታᣉ଀ታᣉ଀

ਅ⸥ࠬ࠮ࠢࠕ࡝ࡕࡔޔߪߢ▚⸘ߩఝవ㗅૏ࠍ₸࠻࠶ࡅߣ૶↪2ޕߔ߹ߒD BitBLT ߩ޿ᦨ߽ૐߪఝవᐲߩ

2D BitBLTޔߢ ߟ㕖⴫␜ᦼ㑆਌ߪ CPU ߪ଀ߩߎޕߔ߹ߒᯏ⢻ߦ႐ว޿ή߇ࠬ࠮ࠢࠕ CPU ࠍࠬ࠮ࠢࠕ

૶↪ޔߢߩ޿ߥߒ㕖⴫␜ᦼ㑆ߩ MCLK ߩᢙሼࠍ૶↪ޕߔ߹ߒ

࿑࿑࿑࿑ 14-8: ⸘▚଀⸘▚଀⸘▚଀⸘▚଀

• ో㗔ၞ ( 㕖⴫␜ᦼ㑆฽߻ ): 336 248ޔ࡞࠮ࠢࡇ ࡦࠗ࡜

• 㗔ၞ࠙࠼ࡦࠖ࠙ࡦࠗࡔ : 320 240ޔ࡞࠮ࠢࡇ ࿁ォ °90ޔ16bppޔࡦࠗ࡜

• PIP ࠙ࠖ࠙࠼ࡦ㗔ၞ ( ࠕ࡝ࠛ࠻࠶ࠥ࡯࠲ ): 240 160ޔ࡞࠮ࠢࡇ ࿁ォ °0ޔ24bppޔࡦࠗ࡜

• ⒖േ࠙࠼ࡦࠖ࠙ࠬ࡯࠰㗔ၞ : 240 160ޔ࡞࠮ࠢࡇ 24bppޔࡦࠗ࡜

• PCLK ಽ๟Ყ (MCLK:PCLK): 2:1

࠙࠼ࡦࠖ࠙ࡦࠗࡔ

࡝ࡕࡔ
Move

ࠫ࡯ࡔࠗࠗ࡟ࡊࠬࠖ࠺

320x240 16bpp
90° rotation

PIP ࠙ࠖ࠙࠼ࡦ

240x160 24bpp
0° ࿁ォ

PIP ࠙ࠖ࠙࠼ࡦ

240x160 24bpp
0° ࿁ォ

240pixel

᳓ᐔ ว⸘ 336pixel

ࠫ࡯ࡔࠗ࡝ࡕࡔ

ု⋥

ว⸘

248line
ࡦࠗࡔ

ု⋥

⒖േ

᳓ᐔ⒖േ ࠬ࡯࠰ 240 pixel

160 pixel
ࠬ࡯࠰

ု⋥

24bpp

24bpp16bpp
90 ࿁ォ 0 ࿁ォ

160pixel
PIP
ု⋥

᳓ᐔ ࡦࠗࡔ 320pixel

᳓ᐔ PIP 240pixel
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╙ 14 ┨ 2D BitBLT ࡦࠫࡦࠛ
એ਄ߩ⸳ቯࠅࠃ

ో PCLK ᢙ (1 ࡓ࡯࡟ࡈ PCLK ᢙ ): ో㗔ၞ᏷×ో㗔ၞ㜞ߐ = 336 × 248 = 83328PCLK

ో MCLK ᢙ (1 ࡓ࡯࡟ࡈ MCLK ᢙ ): PCLK ×ಽ๟Ყ = 83328 × 2 = 166656MCLK

࠙࠼ࡦࠖ࠙ࡦࠗࡔ MCLK ᢙ  ₸࠻࠶ࡅ×ߐ㜞࠙࠼ࡦࠖ࠙ࡦࠗࡔ×᏷࠙࠼ࡦࠖ࠙ࡦࠗࡔ :

= 320 × 240 × 1.00 
= 76800MCLK

PIP ࠙࠼ࡦࠖ࠙ MCLK ᢙ : PIP ×᏷࠙࠼ࡦࠖ࠙ PIP ₸࠻࠶ࡅ×ߐ㜞࠙࠼ࡦࠖ࠙ = 240 × 160 × 0.75 
= 28800MCLK

1 ࡯࡝ࡈߩࡓ࡯࡟ࡈ MCLK ᢙ : ో MCLK ᢙ -( ࠙࠼ࡦࠖ࠙ࡦࠗࡔ MCLK ᢙ +PIP ࠙࠼ࡦࠖ࠙ MCLK ᢙ ) 
= 166656-76800-28800 
= 61056MCLK

ࡉ࡯ࡓ BitBLT ᔅⷐ MCLK ᢙ  ₸࠻࠶ࡅ×ߐ㜞࠙࠼ࡦࠖ࠙ࠬ࡯࠰×᏷࠙࠼ࡦࠖ࠙ࠬ࡯࠰ :

= 240 × 160 × 3 
= 115200MCLK

ࡉ࡯ࡓ BitBLT ᏷࠼ࡦࡃ ࡉ࡯ࡓ = BitBLT ᔅⷐ MCLK ᢙ÷࡯࡝ࡈ MCLK ᢙ = 115200 ÷ 61056 = 189%

ࡉ࡯ࡓߪ᏷࠼ࡦࡃߩߎ BitBLT ࠍᯏ⢻ߦ߼ߚࠆߖߐ૗߇ࡓ࡯࡟ࡈᔅⷐޕߔ߹޿ߡߒ␜ࠍ߆਄⸥ߩࠬ࡯ࠤ

႐วࡉ࡯ࡓޔ BitBLT ߽ߢᦨૐߪ 2 ߪ⴫ߩએਅޕߔ߹ࠅ߆ಽ߇ߣߎࠆߔߣᔅⷐࠍࡓ࡯࡟ࡈ PCLK ಽ๟Ყ

ޕߔ߹ߒ␜ࠍ㑐ଥߩߣ

⴫⴫⴫⴫ ఝవᮭఝవᮭఝవᮭఝవᮭࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔ :14-3

㗄⋡㗄⋡㗄⋡㗄⋡ PCLK
MCLK

න૏න૏න૏න૏

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

ో㗔ၞ
83328 166656 249984 333312 Clock

࠙࠼ࡦࠖ࠙ࡦࠗࡔ
76800 76800 76800 76800 Clock

PIP ࠙ࠖ࠙࠼ࡦ 38400 28800 28800 28800 Clock

㗔ၞ࡯࡝ࡈ - 61056 144384 227712 Clock

BitBLT - 115200 115200 115200 Clock

᏷Ყ࠼ࡦࡃ
- 189 80 51 %
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╙╙╙╙ 15 ┨┨┨┨  ⴫⴫⴫⴫␜ᯏ⢻␜ᯏ⢻␜ᯏ⢻␜ᯏ⢻

15.1  PIP(Picture-in-Picture) ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

REG[60h] PIP Enable Register ࠻࠶ࡆ 2-0 ߪ PIP ലᨐޕߔߢ࠻࠶ࡆPIP ലᨐ߇࠻࠶ࡆ 000b  PIPޔᤨߩ
(picture-in-picture) ߔ߹ࠅߥߦ␜㕖⴫ߪࡗࠗ࡟ ( ࠢࡦ࡜ࡉ PIPޕ( ߪࡗࠗ࡟ PIP ലᨐ߇࠻࠶ࡆ 000b એᄖ

PIPޕߔ߹ࠇߐ␜⴫ߦᤨߩ ലᨐࠢࡦ࡝ࡉޔ࡞ࡑ࡯ࡁޔࠢࡦ࡜ࡉޔߪߦ ࠢࡦ࡝ࡉޔ1 ࠙ࠕ࠼࡯ࠚࡈޔ2

ࡦࠗ࠼࡯ࠚࡈ⛯ㅪޔࡦࠗ࠼࡯ࠚࡈޔ࠻ / PIPޕߔ߹ࠅ޽߇࠻࠙ࠕ ߐ␜⴫ߦᚻ೨ߩࡗࠗ࡟ࡦࠗࡔߪࡗࠗ࡟

PIPޕߔ߹ࠇ ࠇߙࠇߘߪ᏷ߣߐ㜞ߩࡗࠗ࡟ REG[56h] ߣ REG[58h]ࡗࠗ࡟ࡦࠗࡔ ޔ਄ߩߢ⴫␜ᐳᮡ (X,Y)
ߪ REG[5Ah] ߣ REG[5Ch] PIPޕߔ߹ࠇߐᜰቯߢ ޕࠎߖ߹ࠅߥ߫ߨࠄ޽ߢ਄ࡗࠗ࡟ࡦࠗࡔߕᔅߪࡗࠗ࡟

PIP ߪ₸࠼ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕޔ߈ߢ߇੐ࠆߔ࠼ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕߣࡗࠗ࡟ࡦࠗࡔߪࡗࠗ࡟ REG[60h] 
PIP Enable Register ࠻࠶ࡆ 6-0 ߢᦨᄢ₸࠼ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕߦએਅޕߔ߹ߒᜰቯߢ PIP ലᨐࡑ࡯ࡁࠍ

ޕߔ߹ߒ␜ࠍ଀ߩ࡞

࿑࿑࿑࿑ 15-1: PIP ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟

ࡗࠗ࡟ࡦࠗࡔ

PIP Layer

ౝ⬿ౝ⬿ౝ⬿ౝ⬿࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔౝౝౝౝࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔ

PIP ␜⴫ࡗࠗ࡟

PIP ࡗࠗ࡟

⴫␜⴫␜⴫␜⴫␜ࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔ
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࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻  15.2

REG[64h] Transparency Register ࠻࠶ࡆ 0 ࠶ࡆߩߎޕߔߢ࠻࠶ࡆ࡞ࡉ࡯ࡀࠗ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ߪ

REG[66h] Transparency Key Color Register 0ޔᤨߩ࡞ࡉ࡯ࡀࠗ߇࠻ ߣ REG[68h] Transparency Key 
Color Register 1 PIPޔߪ⦡ߚࠇߐᜰቯߢ࡯࡜ࠞ࡯ࠠޕߔ߹ࠅߥߣ࡯࡜ࠞ࡯ࠠ߇⦡ߚࠇߐⷙቯߢ ലᨐ߿

PIPޕࠎߖ߹ߌฃࠍᓇ㗀ߩࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ ߪ REG[60h] PIP Enable Register ࠻࠶ࡆ 2-0 ࠃߦ

ޕߔ߹ࠅߥߦ࡞ࡉ࡯ࡀࠗࠅ

࿑࿑࿑࿑ ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ :15-2

(REG[68h]ޔREG[66h])࡯࡜ࠞ࡯ࠠ

PIP ࡗࠗ࡟

ࡗࠗ࡟ࡦࠗࡔ

PIP ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ޔ␜⴫ࡗࠗ࡟

PIP ␜⴫ࡗࠗ࡟
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ࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕ  15.3

ߪ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ REG[62h] Alpha Blending Register ࠻࠶ࡆ 6-0 ࡞ࠕޕߔ߹ߒᜰቯࠅࠃߦ

ޕࠎߖ߹ߒᓇ㗀ߪߡߒኻߦ࡯࡜ࠞ࡯ࠠޔ߈ߢ↪૶ߦหᤨߣ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ߪࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ

࿑࿑࿑࿑ ࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕ :15-3

ࡗࠗ࡟ࡦࠗࡔ

PIP ࡗࠗ࡟

࡯࡜ࠞ࡯ࠠ

PIP ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ߣ␜⴫ࡗࠗ࡟

PIP ࠣࡦࠖ࠺ࡦ࡟ࡉ࡯ࠔࡈ࡞ࠕޔ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ޔ␜⴫ࡗࠗ࡟
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15.4  PIP ലᨐലᨐലᨐലᨐ

PIP ലᨐߪ REG[60h] PIP Enable Register ࠻࠶ࡆ 2-0 PIP ޕߔ߹ߒᜰቯߢ ലᨐࠢࡦ࡜ࡉޔߪߦ (PIP ࠝ

ࡈ ࡞ࡑ࡯ࡁޔ( (PIP ㅢᏱ⴫␜ ࠢࡦ࡝ࡉޔ( ࠢࡦ࡝ࡉޔ1 ⛯ㅪޔࡦࠗ࠼࡯ࠚࡈޔ࠻࠙ࠕ࠼࡯ࠚࡈޔ2

ࡦࠗ࠼࡯ࠚࡈ / PIPޕ޿ߐߛߊߡߒෳᾖࠍ࿑ߩએ㒠ߪ⚦⹦ߩ࠼࡯ࠚࡈ෸߮ࠢࡦ࡝ࡉޕߔ߹ࠅ޽߇࠻࠙ࠕ
ലᨐߣ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ߪหᤨߦ૶↪ޕߔ߹߈ߢ߇ߣߎࠆߔ

ലᨐലᨐലᨐലᨐ࠼࡯ࠚࡈ࠼࡯ࠚࡈ࠼࡯ࠚࡈ࠼࡯ࠚࡈߣߣߣߣࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉ  15.4.1

࿑࿑࿑࿑ 15-4: PIP ലᨐലᨐലᨐലᨐ ࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉ : 1

ࡗࠗ࡟ࡦࠗࡔ

PIP ࡗࠗ࡟

PIP ലᨐ ࠢࡦ࡝ࡉ : 1

࡯࡜ࠞ࡯ࠠ
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࿑࿑࿑࿑ 15-5: PIP ലᨐലᨐലᨐലᨐ ࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉ : 2

ࡗࠗ࡟ࡦࠗࡔ

PIP ࡗࠗ࡟

PIP ലᨐ ࠢࡦ࡝ࡉ : 2

PIP ⦡෻ォࡗࠗ࡟
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࿑࿑࿑࿑ 15-6: PIP ലᨐലᨐലᨐലᨐ ࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈ⛯ㅪ⛯ㅪ⛯ㅪ⛯ㅪޔޔޔޔ࠻࠙ࠕ࠼࡯ࠚࡈ࠻࠙ࠕ࠼࡯ࠚࡈ࠻࠙ࠕ࠼࡯ࠚࡈ࠻࠙ࠕ࠼࡯ࠚࡈޔޔޔޔࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈ : / ࠻࠙ࠕ࠻࠙ࠕ࠻࠙ࠕ࠻࠙ࠕ

PIP ࡗࠗ࡟

PIP ലᨐ ࡦࠗ࠼࡯ࠚࡈ : / ࠻࠙ࠕ

࡯࡜ࠞ࡯ࠠ

( ࡦࠝ࡯ࠪࡦ࡟ࠕࡇࠬࡦ࡜࠻ )

ࡦࠗ࠼࡯ࠚࡈ

࠻࠙ࠕ࠼࡯ࠚࡈ

ㅪ⛯ࡦࠗ࠼࡯ࠚࡈ / ࠻࠙ࠕ

ࡗࠗ࡟ࡦࠗࡔ
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ࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉࠢࡦ࡝ࡉ  15.4.2 / ๟ᦼ๟ᦼ๟ᦼ๟ᦼ࠼࡯ࠚࡈ࠼࡯ࠚࡈ࠼࡯ࠚࡈ࠼࡯ࠚࡈ

ࠢࡦ࡝ࡉ / ߪ๟ᦼ࠼࡯ࠚࡈ REG[60h] PIP Enable Register ࠻࠶ࡆ 15-9 ⷙቯߦ߁ࠃߩએਅޔࠇߐⷙቯߢ

ޕߔ߹ࠇߐ

ࠢࡦ࡝ࡉ / ๟ᦼ࠼࡯ࠚࡈ ( ࡓ࡯࡟ࡈ )=(REG[60h] PIP Enable Register ࠻࠶ࡆ 15-9)+1 
PIP ലᨐࠢࡦ࡝ࡉߩ ࠢࡦ࡝ࡉޔ1 2 ߹ࠇߐⷙቯߢ࠻࠶ࡆߩࠄࠇߎߪ๟ᦼߩࠣࡦࠠࡦ࡝ࡉޔ߽ߡ޿߅ߦ

ޕߔ

PIP ലᨐޔࡦࠗ࠼࡯ࠚࡈޔ࠻࠙ࠕ࠼࡯ࠚࡈߩㅪ⛯ࡦࠗ࠼࡯ࠚࡈ / ⷙቯߢ࠻࠶ࡆߩࠄࠇߎߪ๟ᦼߩ࠻࠙ࠕ

ࠢࡦ࡝ࡉ߽ߡߞ޽ߢᦨਛߩࠢࡦ࡝ࡉߪߚ߹࠼࡯ࠚࡈޕߔ߹ࠇߐ / ޔࠅ޽ߢᄌᦝน⢻ߪ๟ᦼ࠼࡯ࠚࡈ

ޕߔ߹߈ߢ߇੐ࠆߖߐჇᷫࠍ࠼࡯ࡇࠬߩࠢࡦ࡝ࡉߪߚ߹࠼࡯ࠚࡈ

ࡊ࠶࠹ࠬ࠼࡯ࠚࡈࡊ࠶࠹ࠬ࠼࡯ࠚࡈࡊ࠶࠹ࠬ࠼࡯ࠚࡈࡊ࠶࠹ࠬ࠼࡯ࠚࡈ  15.4.3

ࠢࡦ࡝ࡉฦޔߡ޿߅ߦലᨐ࠼࡯ࠚࡈ / ߪჇᷫ㊂ߩ₸࠼࡯ࠚࡈߩࠄ߆๟ᦼ࠼࡯ࠚࡈ REG[62h] Alpha 
Blending Register ࠻࠶ࡆ 9-8 ޕߔ߹ߒᜰቯߢ࠻࠶ࡆࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ

ߪჇᷫ㊂ߩ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ 8-/+ޔ4-/+ޔ2-/+ޔ1-/+ ޕߔ߹߈ߢᜰቯߢ

ࠬߩ࠼࡯ࠚࡈޔࠅ޽ߢᄌᦝน⢻ߪ࠻࠶ࡆࡊ࠶࠹ࠬࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕ߽ߡߞ޽ߢᦨਛߩ࠼࡯ࠚࡈ

ޕߔ߹߈ߢ߇੐ࠆߖߐჇᷫࠍ࠼࡯ࡇ

࿑࿑࿑࿑ ଀଀଀଀ࡊ࠶࠹ࠬࡊ࠶࠹ࠬࡊ࠶࠹ࠬࡊ࠶࠹ࠬࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦࠆߌ߅ߦࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈࡦࠗ࠼࡯ࠚࡈ :15-7

ᤨ㑆

ࠕ
࡞

ࡈ
ࠔ

࡯
ࡉ

࡟
ࡦ

࠺
ࠖ

ࡦ
ࠣ

₸

 REG[62h] Alpha Blending Register ࠻࠶ࡆ 9-8

REG[60h] PIP Enable Register ࠻࠶ࡆ 15-9

0: + 1
1: + 2
2: + 4
3: + 8
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15.4.4  PIP ലᨐ⁁ᘒㆫ⒖ലᨐ⁁ᘒㆫ⒖ലᨐ⁁ᘒㆫ⒖ലᨐ⁁ᘒㆫ⒖

࿑࿑࿑࿑ 15-8: PIP ലᨐ⁁ᘒㆫ⒖࿑ലᨐ⁁ᘒㆫ⒖࿑ലᨐ⁁ᘒㆫ⒖࿑ലᨐ⁁ᘒㆫ⒖࿑

PIPޔߪࠄ߆ᘒ⁁ߩࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁ ലᨐߩߡߴߔߩ⁁ᘒ⒖ߦⴕน⢻ޕߔߢ

ࠢࡦ࡝ࡉ ࠢࡦ࡝ࡉޔ1 ࡦࠗ࠼࡯ࠚࡈ⛯ㅪޔ2 / ࠻࠙ࠕ ( ࡊ࡯࡞ࠣ A) ࠢࡦ࡜ࡉߪߚ߹ㅢᏱޔߪߦࠆ߼ᱛࠍ

REG[60]ޕࠎߖ߹ࠅߥ߫ࠇߌߥߒᘒ߳⒖ⴕ⁁ߩ ࠻࠶ࡆ 3 ࠢࡦ࡝ࡉߩ / ࡉޔࠅࠃߦࠬ࠲࡯࠹ࠬ࠼࡯ࠚࡈ

ࠢࡦ࡝ / ࡞ࡑ࡯ࡁ߆ᦨਛ࠼࡯ࠚࡈ / ࡊ࡯࡞ࠣޕߔ߹ࠅ߆ࠊ߇߆ߚߒੌ⚳⒖ⴕ߳ࠢࡦ࡜ࡉ A ࠆ޽ߦᘒ⁁ߩ

ࠢࡦ࡝ࡉޔ߈ߣ / ߦᏱߪࠬ࠲࡯࠹ࠬ࠼࡯ࠚࡈ 1 PIPޕߔߢ ലᨐࡊ࡯࡞ࠣࠍ A ࡞ࡑ࡯ࡁࠄ߆ / ߳ࠢࡦ࡜ࡉ

⒖ⴕࠆߔ႐วޔPIP ࠢࡦ࡝ࡉ߇ࡗࠗ࡟ / ࠢࡦ࡝ࡉߕᔅޔߦ߼ߚࠆߔ⹺⏕ࠍ੐ߚߒੌ⚳ࠍ࠼࡯ࠚࡈ /
ޕ޿ߐߛߊߡߒ⹺⏕ࠍࠬ࠲࡯࠹ࠬ࠼࡯ࠚࡈ

PIP ലᨐߩࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁࠍ⁁ᘒ߳ࡦࠗ࠼࡯ࠚࡈࠄ߆ࠄ߆⸳ቯߚߒ႐วޔPIP ࡞ࠕߪࡗࠗ࡟

ࠍᢙ୯ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ 0 ₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕޔߡߒ㐿ᆎࠍࡊ࠶ࠕ࠻ࡦ࠙ࠞࠄ߆ (REG[62]
࠻࠶ࡆ 6-0) ࠢࡦ࡝ࡉޔ㑆ߩߎޕߔ߹߼ᱛߢ୯ߚࠇߐᜰቯߢ / ߪࠬ࠲࡯࠹ࠬ࠼࡯ࠚࡈ 1 ޕߔ߹ࠅߥߦ

0ޔᓟੌ⚳ࡦࠗ࠼࡯ࠚࡈ ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁᐲ৻ߕᔅޔ႐วࠆߔ㐿ᆎࠍࡦࠗ࠼࡯ࠚࡈᐲౣޕߔ߹ࠅᚯߦ

ޕ޿ߐߛߊߡߞᚯ߳ࡦࠗ࠼࡯ࠚࡈࠄ߆ߡߒ⒖ⴕߦᘒ⁁ߩࠢࡦ

PIP ലᨐߩࠢࡦ࡜ࡉߪߚ߹࡞ࡑ࡯ࡁࠍ⁁ᘒ߳࠻࠙ࠕ࠼࡯ࠚࡈࠄ߆ࠄ߆⸳ቯߚߒ႐วޔPIP ࡞ࠕߪࡗࠗ࡟

₸ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ࡞ࠕࠍᢙ୯ࠣࡦࠖ࠺ࡦ࡟ࡉࠔࡈ (REG[62] ࠻࠶ࡆ 6-0) ࠙ࠞࠄ߆୯ߚࠇߐᜰቯߢ

0ޔߡߒ㐿ᆎࠍࡦ࠙࠳࠻ࡦ ࠢࡦ࡝ࡉޔ㑆ߩߎޕߔ߹߼ᱛߢ / ߪࠬ࠲࡯࠹ࠬ࠼࡯ࠚࡈ 1 ޕߔ߹ࠅߥߦ

0ޔᓟੌ⚳࠻࠙ࠕ࠼࡯ࠚࡈ ߪߚ߹࡞ࡑ࡯ࡁᐲ৻ߕᔅޔ႐วࠆߔ㐿ᆎࠍ࠻࠙ࠕ࠼࡯ࠚࡈᐲౣޕߔ߹ࠅᚯߦ

ޕ޿ߐߛߊߡߞᚯ߳࠻࠙ࠕ࠼࡯ࠚࡈࠄ߆ߡߒ⒖ⴕߦᘒ⁁ߩࠢࡦ࡜ࡉ

ࡦࠗ࠼࡯ࠚࡈ ࠻࠙ࠕ࠼࡯ࠚࡈ

࡞ࡑ࡯ࡁࠢࡦ࡜ࡉ

ㅪ⛯ࡦࠗ࠼࡯ࠚࡈ / ࠻࠙ࠕ

ࠢࡦ࡝ࡉ 1

ࠢࡦ࡝ࡉ 2

ࡊ࡯࡞ࠣࡊ࡯࡞ࠣࡊ࡯࡞ࠣࡊ࡯࡞ࠣ A
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࿁࿁࿁࿁ォォォォࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟  15.5

PIPޔࡗࠗ࡟ࡦࠗࡔ ޕߔ߹߈ߢ࿁ォߡߒ┙⁛ࠇߙࠇߘࡗࠗ࡟

15.5.1  ૏⟎ᐳᮡ૏⟎ᐳᮡ૏⟎ᐳᮡ૏⟎ᐳᮡ

૏⟎ᐳᮡ࡞ࡀࡄߪේὐ ( Ꮐ਄ ) ߆ PIP ේὐߩࡗࠗ࡟ ( Ꮐ਄ ) ߪ᳓ᐔޕߔ߹ࠇࠄ߼᳿ߡߞࠃߦ 1 ࡞࠮ࠢࡇ

Ფߪ⋤ုޔ 1 ޕߔ߹ߒߣන૏ࠍᲤࡦࠗ࡜

࿑࿑࿑࿑ 㑐ଥ㑐ଥ㑐ଥ㑐ଥߩߩߩߩ࿁ォ࿁ォ࿁ォ࿁ォߣߣߣߣᐳᮡ৻ᐳᮡ৻ᐳᮡ৻ᐳᮡ৻ߩߩߩߩࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ࡗࠗ࡟ :15-9

15.5.2  㐿ᆎ㐿ᆎ㐿ᆎ㐿ᆎࠬ࡟࠼ࠕࠬ࡟࠼ࠕࠬ࡟࠼ࠕࠬ࡟࠼ࠕ

ౝ⬿ RAM ߪߡ޿ߟߦࡗࠗ࡟ࡦࠗࡔޔߪࠬ࡟࠼ࠕ㐿ᆎߩࡗࠗ࡟ฦߩ REG[42h] Main Layer Start Address 
Register 0 ෸߮ REG[44h] Main Layer Start Address Register 1ޔPIP  REG[52h] PIP ߪߡ޿ߟߦࡗࠗ࡟
Layer Start Address Register 0 ෸߮ REG[54h] PIP Layer Start Address Register 1 ߎޕߔ߹ߒᜰቯߡߦ

ߪ࠲ࠬࠫ࡟ߩࠄࠇ 32 ᦨਅ૏ߜࠊߥߔޔ࠻ࡦࡔࠗ࡜ࠕ࠻࠶ࡆ 2 ߕᔅߪ࠻࠶ࡆ 00b ޕ޿ߐߛߊߡߒߦ

᏷ࡗࠗ࡟ࡦࠗࡔ

REG[46h]

ߐ㜞ࡗࠗ࡟ࡦࠗࡔ

REG[48h]

ౝ⬿ౝ⬿ౝ⬿ౝ⬿࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔ࡝ࡕࡔౝౝౝౝࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗߩߩߩߩ

⴫␜⴫␜⴫␜⴫␜ࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗࠫ࡯ࡔࠗߚࠇߐߚࠇߐߚࠇߐߚࠇߐ

PIP ߐ㜞ࡗࠗ࡟

REG[58h]

PIP ᏷ࡗࠗ࡟

REG[56h]

REG[5Ch]

REG[5Ah]

REG[5Ah]

REG[5Ch]

ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ

PIP ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟

ේὐ࡞ࡀࡄ ( Ꮐ਄ )
ේὐ࡞ࡀࡄ ( Ꮐ਄ )

ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ

PIP ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟

ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟ࡦࠗࡔ

PIP ࠬ࡟࠼ࠕ㐿ᆎࡗࠗ࡟
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╙ 15 ┨ ⴫␜ᯏ⢻
15.6  േ૞േ૞േ૞േ૞࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

એਅߦ S1D13781 ߔ߹ߒ␜ࠍ࠼࡯ࡕേ૞ߩ

Note
PSM0 ⁁ᘒ࡝ࡕࡔޔᤨߩ෸߮ LUT1/2 ޕ޿ߐߛߊߢ޿ߥߒࠬ࠮ࠢࠕߪߦ

࿑࿑࿑࿑ 15-10: േേേേ૞૞૞૞࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

⴫⴫⴫⴫ 15-1: േ૞േ૞േ૞േ૞࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ

േ૞േ૞േ૞േ૞࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ࠼࡯ࡕ
ࠬ࠮ࠢࠕ࠲ࠬࠫ࡟ࠬ࠮ࠢࠕ࠲ࠬࠫ࡟ࠬ࠮ࠢࠕ࠲ࠬࠫ࡟ࠬ࠮ࠢࠕ࠲ࠬࠫ࡟

ࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔࠬ࠮ࠢࠕ࡝ࡕࡔ

(MCLK ࡉࠖ࠹ࠢࠕࡉࠖ࠹ࠢࠕࡉࠖ࠹ࠢࠕࡉࠖ࠹ࠢࠕ )
࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ࡞ࡀࡄ I/F ࡉࠖ࠹ࠢࠕࠢ࠶ࡠࠢࡉࠖ࠹ࠢࠕࠢ࠶ࡠࠢࡉࠖ࠹ࠢࠕࠢ࠶ࡠࠢࡉࠖ࠹ࠢࠕࠢ࠶ࡠࠢ

(PCLK ࡉࠖ࠹ࠢࠕࡉࠖ࠹ࠢࠕࡉࠖ࠹ࠢࠕࡉࠖ࠹ࠢࠕ )

NMM - ࡞ࡉ࡯ࡀࠗ࡞ࡀࡄ
Yes Yes Yes

NMM - ࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡀࡄ Yes Yes Yes

PSM1 Yes Yes No

PSM0 (Note ෳᾖ ) Yes No No

ࡦࠝ࡯ࡢࡄ

࠻࠶࠮࡝ࠕࠛ࠙࠼࡯ࡂ

ࡈࠝ࡯ࡢࡄ

1. PLL (REG[10h] bit 0 = 1b) ࡞ࡉ࡯ࡀࠗ
2. 2.5ms ᓙᯏ 2. PLL (REG[10h] bit 0 = 0b) ࡞ࡉ࡯ࠛࠬࠖ࠺

1. REG[22h] bit 0 ࠍ 0b ቯᓟ⸳ߦ

ᦨૐ 1 ࠆߔᦼ㑆ᓙᯏࡓ࡯࡟ࡈ

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

PSM1 

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

PSM0 

NMM - ࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡀࡄ࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡀࡄ࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡀࡄ࡞ࡉ࡯ࠛࠬࠖ࠺࡞ࡀࡄ

NMM - ࡞ࡉ࡯ࡀࠗ࡞ࡀࡄ࡞ࡉ࡯ࡀࠗ࡞ࡀࡄ࡞ࡉ࡯ࡀࠗ࡞ࡀࡄ࡞ࡉ࡯ࡀࠗ࡞ࡀࡄ

1. NMM (REG[04h] bits 1-0 = 1Xb) ࡞ࡉ࡯ࡀࠗ

࡞ࡀࡄ .1 I/F (REG[22h] bit 0 = 1b) ࡞ࡉ࡯ࡀࠗ ࡞ࡀࡄ .1 I/F (REG[22h] bit 0 = 0b) ࡞ࡉ࡯ࠛࠬࠖ࠺

2. PSM1 (REG[04h] bits 1-0 = 01b) ߪߚ߹

PSM0 (REG[04h] bits 1-0 = 00b) ࡞ࡉ࡯ࡀࠗ
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╙ 16 ࠲࡯࠺࡞ࠞ࠾ࠞࡔ ┨
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࿑࿑࿑࿑ 16-1: QFP15-100 ࠫ࡯ࠤ࠶ࡄࡦࡇࠫ࡯ࠤ࠶ࡄࡦࡇࠫ࡯ࠤ࠶ࡄࡦࡇࠫ࡯ࠤ࠶ࡄࡦࡇ

න૏ :mm

HD

D

E H
E

be

Index

L

L1
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A
1

A
2

S

ǰ C

⸥ภ⸥ภ⸥ภ⸥ภ
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

ǰ
0° — 10°

L 0.3 — 0.75
L1 — 1 —

HE — 16 —
HD — 16 —
y — — 0.08
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• REG[2Ch] - ⺋⸥⸓ᱜ̌STN ࡞ࡀࡄ : HS ࠬ࡞ࡄ㐿ᆎ +18 PCLKs+HS ᏷҇ HNDPࠬ࡞ࡄ STŇࠍ̍  ࡄ

࡞ࡀ : HS ࠬ࡞ࡄ㐿ᆎ -18 PCLKs+HS ᱜ⸓ߦ᏷҇ HNDP̍ࠬ࡞ࡄ

• REG[2Eh] - ⺋⸥⸓ᱜ̌STN ࡞ࡀࡄ : HS ࠬ࡞ࡄ㐿ᆎ +18 PCLKs+HS ᏷҇ HNDPࠬ࡞ࡄ STŇࠍ̍  ࡄ

࡞ࡀ : HS ࠬ࡞ࡄ㐿ᆎ -18 PCLKs+HS ᱜ⸓ߦ᏷҇ HNDP̍ࠬ࡞ࡄ

• ో㗁ޔߢHIOVDD ߮ࠃ߅ PIOVDD ࠍ IOVDD ᱜୃߦ

• 4.2 ┵ሶ⺑᣿ޔߢ” ᵈ 1 H ߪࡓ࠹ࠬࠪ IOVDD ߔᜰࠍ ”ޔ” ᵈ 2 L ߪࡓ࠹ࠬࠪ COREVDD ߔᜰࠍ ” ᄌᦝߦ

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

• 9.1.1 ౉ജࠢࠢ࠶ࡠ㧦⴫ 9-2 ਛ t1 ෸߮ t2 ߩ Min ୯ࠍ 6.8 Maxޔⷙቯߣ ୯ࠍ೥㒰

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

• ߃ᦧߒᣇᴺ㧦ో࿑Ꮕ࠻ࠗ࡜ 11.2.1

• ߃ᦧߒᣇᴺ㧦ో࿑Ꮕ࠼࡯࡝ 11.2.2

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

• 㧦࿑ࠬࡦࠤ࡯㔚Ḯಾᢿࠪޓ9.3.2 9-6 ෸߮⴫ 9-5 ਛ HIOVDD/PIOVDD ࠍ IOVDD PLLVDDޔᄌᦝߦ ࠍ

⒖േ

• REG[40]㧦Noteޔߪ࠲ࠬࠫ࡟ߩߎޟVS ޠޕߔ߹ࠅߥߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

ㅊ⸥

• REG[42] ~ REG[44]㧦Noteޔߪ࠲ࠬࠫ࡟ߩߎޟVS ߦ᦭ലࠄ߆ࡓ࡯࡟ࡈߩᰴߢߩࠆ޿ߡࠇߐหᦼൻߣ

⸤ㅊޠޕߔ߹ࠅߥ

• 15.6 ߃឵߈ᦠࠍ㧦ᢥ┨෸߮࿑࠼࡯ࡕേ૞ޓ┨

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

• S1D13781F01A*** ⸤ㅊࠍേ૞᷷ᐲߩ

• ╙ 3 㧦࿑ࠬ࡯ࠤࠬ࡯࡙ࡓ࠹ࠬࠪޓ┨ 3-3 ਛ TE(AB0) ࠄ߆ INT ᄌᦝࠍ߈⍫ශะߩ߳

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

• 8.3 㔚᳇⊛․ᕈ㧦⴫ޓ┨ 8-3 ਛ VT+Min ෸߮ Max ୯ࠍ 1.2 ෸߮ 2.52 ᄌᦝߦ

• 8.3 㔚᳇⊛․ᕈ㧦⴫ޓ┨ 8-4 ਛ VIHMin ୯ࠍ VILMaxޔ1.39 ୯ࠍ VT+Minޔ0.48 ෸߮ Max ୯ࠍ 0.57 ෸

߮ VT-Minޔ1.48 ෸߮ Max ୯ࠍ 0.41 ෸߮ 1.28 ᄌᦝߦ
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