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1. ᴫせᴫせᴫせᴫせ
1.  ᴫせᴫせᴫせᴫせ

S1D13U11ࠊࡣእ௜ࡅSDRAMࢆ࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡟ಖᣢ࣮ࣛ࢝ࡿࡍ LCD⏝࣮ࣟࢺࣥࢥࢡࢵ࢕ࣇࣛࢢ

㧗ຠࠊࡋࢺ࣮࣏ࢧࢆࢺ࣮࣏ࢫ࢖ࣂࢹࢻ࣮ࣆࢫ࢖ࣁUSB2.0࡚ࡋ࡜ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࠋࡍ࡛ࣛ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲ࢆࣝࢿࣃLCDࡢ኱ 800x600@ 24bpp᭱ࡾࡼ࡟ࢫ࣮࢙ࣇࢱࣥ࢖SDRAM࡞⋠

⾲♧ᶵ⬟ࠊ࢓ࣇࢵࣂࣝࣈࢲࠊ࢓ࣇࢵࣂࢳ࣐ࣝࠊࡣ࡚ࡋ࡜Picture-in-Pictureࠊ⏬㠃ࢧࢆ࡝࡞࣮ࣝࣟࢡࢫ

ࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏

ࢩࡧࡼ࠾࣮ࣛࣟࢺࣥࢥ࣮ࣥࣜࢡࢫࢳࢵࢱ࡟እ㒊ࠊࡵࡓࡿ࠸࡚ࡋෆⶶࢆࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩࡓࡲ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ⥆᥋ࢆ࡝࡞࣓ࣜࣔࣗࢩࢵࣛࣇࣝ࢔ࣜ

S1D13U11ࢺࢫ࣍ࠊࡣCPU࡜LCDࡢࣝࢿࣃ㛫ࢆUSB࡛ ᥋⥆࠸ࡓࡏࡉᶵჾ᭱ࡣ࡟㐺࡞LCD࣮ࣛࣟࢺࣥࢥ

ࠋࡍ࡛

ᅗᅗᅗᅗ1.1࣒ࢸࢫࢩࠉᴫせ࣒ࢸࢫࢩࠉᴫせ࣒ࢸࢫࢩࠉᴫせ࣒ࢸࢫࢩࠉᴫせ

USB2.0

Host

ࢻ࣮ࣆࢫ࢖ࣁ

S1D13U11

TFT࣮ࣛ࢝ ࣝࢿࣃ

CPU

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

TouchSPI-ch0

RGB ࢫ࣮࢙ࣇࢱࣥ࢖

USB ࢺ࣮࣏ࢺࢫ࣍ USB ࢺ࣮࣏ࢫ࢖ࣂࢹ

GPIO
ࢳࢵ࢖ࢫ࣮࢟

 Flash

SPI-ch1
ࢻ࣮ࣆࢫࣝࣇ

Screen
Controller

 Serial
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2. ≉㛗≉㛗≉㛗≉㛗
2.  ≉㛗≉㛗≉㛗≉㛗

2.1 ࢓ࣇࢵࣂ࣒࣮ࣞࣇ࢓ࣇࢵࣂ࣒࣮ࣞࣇ࢓ࣇࢵࣂ࣒࣮ࣞࣇ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

• እ௜16ࡅM64 / ࢺࢵࣅM128 / ࢺࢵࣅMࡢࢺࢵࣅSDRAM࣓ࣔࣜࢺ࣮࣏ࢧࢆ

• ᭱኱96MHzࡢSDRAMࢫ࣮࢙ࣇࢱࣥ࢖ࢡࢵࣟࢡ

• x16ࢫ࣮࢙ࣇࢱࣥ࢖ࢫࣂࢺࢵࣅ㸦SDRAM1ࡣಶ࠿ࡋ᥋⥆࡛ࢇࡏࡲࡁ㸧

2.2 ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍

• USB2.0ࢺ࣮࣏ࢫ࢖ࣂࢹ㸦1ࢺ࣮࣏㸧

• HS㸦480Mbps㸧ࡧࡼ࠾FS㸦12Mbps㸧㌿㏦ࢺ࣮࣏ࢧࢆ

• FS/HSࣥࣙࢩ࣮ࢿ࣑࣮ࢱෆⶶ㸦እ௜ࡅᅇ㊰୙せ㸧

• VBUS5ࠉVࢫ࣮࢙ࣇࢱࣥ࢖㸦እ௜ࡅಖㆤᅇ㊰せ㸧

• ࢺࣥ࢖࣏ࢻ࢚ࣥ

• ㌿㏦㸧࣮ࣝࣟࢺࣥࢥ㌿㏦⏝㸦࣮ࣝࣟࢺࣥࢥ0㸸ࢺࣥ࢖࣏ࢻ࢚ࣥ

• OUT㌿㏦㸧ࢡࣝࣂ㌿㏦⏝㸦ࢻ࣐ࣥࢥ1㸸ࢺࣥ࢖࣏ࢻ࢚ࣥ

• IN㌿㏦㸧ࢡࣝࣂ㌿㏦⏝㸦ࢫࢱ࣮ࢸࢫ2㸸ࢺࣥ࢖࣏ࢻ࢚ࣥ

• IN㌿㏦㸧ࢺࣉࣛࢱࣥ࢖㏻▱⏝㸦ࢺࣥ࣋࢖3㸸ࢺࣥ࢖࣏ࢻ࢚ࣥ

• OUT㌿㏦㸧ࢡࣝࣂ㌿㏦⏝㸦ࢱ࣮ࢹ4㸸⏬ീࢺࣥ࢖࣏ࢻ࢚ࣥ

• USBࣝࢥࢺࣟࣉไᚚ

• 㸧ෆⶶࢺ࢖ࣂ㸩 SRAM㸦96K࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉ

• ࢫࣛࢡ࣮ࢲࣥ࣋㸸ࢫࣛࢡࢫ࢖ࣂࢹ

• ᚲせࡀࢻ࣮ࣟࣥ࢘ࢲࡢࢱ࣮ࢹࣥࣙࢩ࣮ࣞࢢ࢕ࣇࣥࢥ⏝ไᚚࣝࢥࢺࣟࣉ

• USBࡣࡓࡲ⏤⤒ࢺ࣮࣏SPI⤒⏤㸦࣓ࣜࣔࣗࢩࢵࣛࣇ㸧ࡽ࠿㑅ᢥ

2.3 ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ

• RGB 8:8:8㸦3ࣝࢭࢡࣆ/ࢺ࢖ࣂධຊࣝࢭࢡࣆ/ࢺ࢖ࣂ4ࠊධຊ㸧ࠊRGB 5:6:5

2.4 ࢻ࣮ࣔ♧⾲ࢻ࣮ࣔ♧⾲ࢻ࣮ࣔ♧⾲ࢻ࣮ࣔ♧⾲

• 24bpp16ࡣࡓࡲbpp୍࠿ࡽࡕ࡝ࡢ᪉ࢆ㑅ᢥ㸦SDRAM࡟ಖᏑࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹࡿࢀࡉ㸧

2.5 ࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹ

• ࢫ࣮࢙ࣇࢱࣥ࢖TFTࢫࢡࣜࢺ࣐ࣈ࢕ࢸࢡ࢔

• ౑࡚ࡋ࡜GPO➃ᏊࡣᏊ➃ࡓࡗ㑅ᢥ᫬㸸వࢺࢵࣅ㸦16/18ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࢵࣅ16/18/24

⏝ྍ⬟㸧

• ᭱኱800 x 600㸦SVGA㸧ࡢ⾲♧ゎീᗘࢺ࣮࣏ࢧࢆ

• QVGA / WQVGA / HVGA / VGA / WVGA / SVGA
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2. ≉㛗≉㛗≉㛗≉㛗
2.6 ⾲♧ᶵ⬟⾲♧ᶵ⬟⾲♧ᶵ⬟⾲♧ᶵ⬟

• ࡳ㎸ࡁ᭩࢘ࢻࣥ࢕࢘

⏬ീࡢࢱ࣮ࢹ᭩ࡁ㎸࢘ࢻࣥ࢕࡚࢘࡭ࡍࡣࡳタᐃࡾࡼ࡟ฎ⌮ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇࠊࢀࡉ඲

య᭦᪂ࡣࡓࡲ㒊ศ᭦᪂ࡓࡲࠋࡍࡲࡁ࡛ࡀ࡜ࡇ࠺⾜ࢆ㏱㐣Ⰽࢆタᐃࠊࡁ࡛ࡀ࡜ࡇࡿࡍ㏱㐣

Ⰽࡓࡋ⮴୍࡜⏬ീ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࡣࢱ࣮ࢹ᭩ࡁ㎸ࠋࢇࡏࡲࢀࡲධຊ⏬ീࡢࢱ࣮ࢹไ

⣙ࠊࡣỈᖹ᪉ྥ8ࣝࢭࢡࣆ༢఩ࠊᆶ┤᪉ྥ1ࣛࣥ࢖༢఩ࠋࡍࡲࡾ࡞࡟

• Picture-in-Picture⾲♧

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲࡚ࡏࡉ㑅ᢥࢆ࢘ࢻࣥ࢕࢘PIPࡢࡘ2ࠊ࡚ࡋᑐ࡟࢘ࢻࣥ࢕࢘ࣥ࢖࣓

PIPࡢ࢘ࢻࣥ࢕࢘኱ࡧࡼ࠾ࡉࡁ㛤ጞ఩⨨ࡢไ⣙ࠊࡣỈᖹ᪉ྥ8ࣝࢭࢡࣆ༢఩ࠊᆶ┤᪉ྥ1ࣛ
ࡇࡿࡍ♧⾲࢖ࣞࣂ࣮࢜ࠊ࡚ࡋタᐃࢆ㏱㐣Ⰽ࡟ഃ࢘ࢻࣥ࢕࢘PIPࡓࡲࠋࡍࡲࡾ࡞࡟༢఩ࣥ࢖

ࡲࡾ࠶ࡀ౑⏝ไ㝈ࡢ࡝࡞ࢬ࢖ࢧࣝࢿࣃLCDࠊࡣሙྜࡿࡍ♧⾲࢖ࣞࣂ࣮࢜ࠋࡍࡲࡁ࡛ࡀ࡜

ࠋࡍ

• ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ࣝ࢔ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍసᡂࢆീ⏬࠸ࡋ᪂ࠊ࡚ࡋࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢆീ⏬ࡢࡘ2

ࡲࡁ࡛♧⾲ࡾࡼ࡟࡜ࡇࡿࡍᣦᐃ࡟࢘ࢻࣥ࢕࢘PIPࠊࡣീ⏬ࡓࡋసᡂ࡛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇ

ࠋࡍࡲࡾࢃኚࡾࡼ࡟ࢬ࢖ࢧീ⏬ࠊࡣฎ⌮㏿ᗘࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠋࡍ

• ⏬ീࣝ࢕ࣇ࣭࣮ࣆࢥ

ࡪࡘࡾሬࡢ㸦༢Ⰽࣝ࢕ࣇࡣࡓࡲ࣮ࣆࢥࡢീ⏬ࠊ࡚ࡗ౑ࢆ⬟ᶵࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ࠋࡍࡲࡾࢃኚࡾࡼ࡟ࢬ࢖ࢧീ⏬ࠊࡣฎ⌮㏿ᗘࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍࢆ㸧ࡋ

• ᅇ㌿࣭཯㌿⾲♧

⏬ീ180°࡚࡟࢔࢙࢘ࢻ࣮ࣁࢆࢱ࣮ࢹᅇ㌿⾲♧ࠊᕥྑ཯㌿⾲♧ࣇࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡏࡉ

ࠋࡍࡲࢀࡉ⾜ᐇ࡟㝿ࡴ㎸ࡁ᭩࡟࢓ࣇࢵࣂ࣒࣮ࣞ

• ♧⾲࢓ࣇࢵࣂࣝࣈࢲ

ື⏬ධຊ᫬ࡢ⏬ീࢆࢬ࢖ࣀࢢࣥࣜ࢔࢕ࢸ㜵ࢆ࢓ࣇࢵࣂࡢࡘ2࡚࡟࢔࢙࢘ࢻ࣮ࣁࠊࡵࡓࡄษ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲࠼᭰ࡾ

• ♧⾲࢓ࣇࢵࣂࢳ࣐ࣝ

ࡀ࡜ࡇࡿࡍศ๭࡟࢓ࣇࢵࣂࡢ㸧ࡿࡍ౫Ꮡ࡟ࢬ࢖ࢧ኱16ಶ㸦࣓ࣔࣜ᭱ࢆ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲㑅ᢥࢆ࢓ࣇࢵࣂࡾࡼ࡟࢔࢙࢘ࢺࣇࢯࠊࡁ࡛

• ♧⾲ࢢࣥࣜࣈࢲ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲࡚ࡋࢢࣥࣜࣈࢲࠊࢆࢱ࣮ࢹീ⏬ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

• ♧⾲ࣝࣕࢳ࣮ࣂ

⾲ࡢࡑࠊ࡚ࡋಖᏑࢆࢱ࣮ࢹീ⏬࠸ࡁ኱ࡾࡼࢬ࢖ࢧ♧⾲ࡢࣝࢿࣃLCD࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇ

♧࣓ࣔࣜ㛤ጞ఩⨨ࢆኚ᭦ࠊ࡛࡜ࡇࡿࡍPIPࡢ࢘ࢻࣥ࢕࢘⏬ീୖࢆୗᕥྑࡿࡍ࣮ࣝࣟࢡࢫ࡟

࡟༢఩ࣥ࢖ᆶ┤᪉ྥ1ࣛࠊ༢఩ࣝࢭࢡࣆỈᖹ᪉ྥ8ࠊࡣ༢఩࣮ࣝࣟࢡࢫࠋࡍࡲࡁ࡛ࡀ࡜ࡇ

ࠋࡍࡲࡾ࡞

• ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘

CPUࢺࢫ࣍ࠊࢆࢱ࣮ࢹീ⏬ࡿ࠸࡚ࢀࡉಖᏑ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡟᚟ᖐ᫬ࡢࡽ࠿ࣉ࣮ࣜࢫ
ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲ࡃ࡞ไᚚࡢ

• ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫ

ࢫ࣍ࠊࢆࢱ࣮ࢹീ⏬ࡿ࠸࡚ࢀࡉಖᏑ࡟࣓ࣜࣔࣗࢩࢵࣛࣇࡅእ௜࡟㉳ື᫬ࡢࡽ࠿ࢺࢵࢭࣜ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲ࡃ࡞ไᚚࡢCPUࢺ

• ṇ⿵ࢱ࣮ࢹ♧⾲

ࡀ࡜ࡇࡿࡍṇ⿵ࢺࢫࣛࢺࣥࢥࠊṇ⿵ࢫࢿࢺ࢖ࣛࣈࠊṇ⿵࣐ࣥ࢞ࡢ❧⊃RGBࢆࢱ࣮ࢹ♧⾲

ࠋࡍࡲࡁ࡛
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2. ≉㛗≉㛗≉㛗≉㛗
2.7 SPIࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

• SPIࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢱࢫ࣐㸦2ࣝࢿࣥࣕࢳ㸧

• SPI-ch0㸸㸦SS0#㸧

• ⏝࣮ࣛࣟࢺࣥࢥ࣮ࣥࣜࢡࢫࢳࢵࢱ

• 㐃⥆ᐇ⾜㸧ࢆࢻ࣐ࣥࢥࡓࢀࡉタᐃࡽ࠿CPUࢺࢫ࣍㸦ࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩ

• SPI-ch1-1㸸㸦SS1#㸧

• ᣑᙇI/Oࢫ࢖ࣂࢹ⏝

• 㐃⥆ᐇ⾜㸧ࢆࢻ࣐ࣥࢥࡓࢀࡉタᐃࡽ࠿CPUࢺࢫ࣍㸦ࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩ

• SPI-ch1-2㸸㸦SS2#㸧

• ࣮࣏ࢧࢆ࣓ࣜࣔࡢ௨ୗࠊᑐᛂ࡟࣓ࣜࣔࣗࢩࢵࣛࣇࡢࢺࢵࣅ㸦1M⏝࣓ࣜࣔࣗࢩࢵࣛࣇ

(ࢺ

• 三洋 　LE25FU106B

• Numonyx M25PE10

• Numonyx M25PE10A

2.8 I2Cࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

• I2Cࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢱࢫ࣐

• ᣑᙇI/Oࢫ࢖ࣂࢹ⏝

• I2CCLK࿘Ἴᩘ117.19ࠊࡣkHz468.75࡜kHzࢺ࣮࣏ࢧࢆ

2.9 GPIOࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

• ỗ⏝ධຊ㸭ฟຊ➃Ꮚ16ᮏ㸦GPIOA[7:0], GPIOB[7:0]㸧ࡓࡋ❧⊃

• ධฟຊ➃Ꮚษ᭰ྍ⬟㸦1ᮏ༢఩࡛タᐃྍ⬟㸧

• ᢬ᢠෆⶶࣉࢵ࢔ࣝࣉ

2.10 ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

• 8x8, 8x4, 8x2࡟ࢫࢡࣜࢺ࣐࣮࢟ࡢᑐᛂ㸦ࡋࡔࡓ➃ᏊࡣGPIO࡜ව⏝㸧

• ⬟タᐃྍࢆ࿘ᮇࣥࣕ࢟ࢫ

2.11 ࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈ

• ฟຊࢫࣝࣃ㡢⏝࿘Ἴᩘྍኚࣉ࣮ࣅ

• ⬟タᐃྍࢆฟຊᮇ㛫ࢫࣝࣃ

2.12 PWMࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

• LEDࢺ࢖ࣛࢡࢵࣂไᚚ⏝PWMࢫࣝࣃฟຊ

• ⬟タᐃྍࢆᖜ࢘ࣟࠊᖜ࢖ࣁ
12 Seiko Epson Corporation S1D13U11 LCD࣮ࣛࣟࢺࣥࢥ

㸦Rev. 1.6㸧 ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢻ࣮ࣁ



2. ≉㛗≉㛗≉㛗≉㛗
2.13 ▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖

• USBࠊࡾࡼ࡟3ࢺࣥ࢖࣏ࢻ࢚ࣥࡢ௨ୗࢺࢫ࣍ࢆࢺࣥ࣋࢖ࡢCPU࡬㏻▱

• INT0➃Ꮚධຊ๭ࡾ㎸ࡳ㸦SPIࢫ࣮࢙ࣇࢱࣥ࢖㸧

• INT1➃Ꮚධຊ๭ࡾ㎸ࡳ㸦࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘ධຊ㸧

• GPIO➃Ꮚධຊ๭ࡾ㎸ࡳ㸦᳨ࢪࢵ࢚ฟ᳨ࣝ࣋ࣞࡣࡓࡲฟྍ⬟㸧

• ኚ໬ࢱ࣮ࢹࣥࣕ࢟ࢫ࣮࢟

• SPIྲྀࢱ࣮ࢹࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩᚓ

• LCDࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔⤊஢㸧

2.14 ࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

• 12MHz24ࡣࡓࡲMHzỈᬗⓎ᣺ᅇ㊰ෆⶶ㸦࿘ἼᩘࡣCNF0➃Ꮚ࡛㑅ᢥ㸧

• ࿘ἼᩘྍኚࡢPLLෆⶶ㸦᭱኱࿘Ἴᩘ96MHz㸧

• SDRAMࢡࢵࣟࢡ㸦66MHz~96MHz㸧

• 78MHz௨ୗ㸧ࡣ࿘Ἴᩘࡋࡔࡓᣑᩓ௜ຍྍ⬟㸦࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫ

• LCDࢡࢵࣟࢡࣝࢭࢡࣆ㸦᭱኱࿘Ἴᩘ48MHz㸧

• SDRAM࡟ࢡࢵࣟࢡᑐࡽ࠿1/8ࡣࡓࡲ1/6 ,1/4 ,1/3 ,1/2ࡋ㑅ᢥྍ⬟

• ⬟ᣑᩓ௜ຍྍ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫ

• ỗ⏝ࢡࢵࣟࢡฟຊ㸦ỈᬗⓎ᣺࿘Ἴᩘ1/4 ,1/2 ,1/1ࡢ㸧

2.15 ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

• ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ

• USBࢺࢵࢭࣜࢫࣂ

• ࢻ࣐ࣥࢥࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯ

2.16 ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ

• ೵Ṇ㸧ࢫ࣮࢙ࣇࢱࣥ࢖LCDࠊ೵Ṇࢺ࣮࣏ࢫ࢖ࣂࢹUSBࠊ㸦ỈᬗⓎ᣺೵Ṇࣉ࣮ࣜࢫ

• 㑄⛣せᅉ㸸USBࠊࢻࣥ࣌ࢫࢧVBUS࣮ࣟධຊ

• ゎ㝖せᅉ㸸USBࣞࠊ࣒࣮ࣗࢪUSBࠊࢺࢵࢭࣜࢫࣂINT0/INT1ධຊࠊVBUS࢖ࣁධຊ

• USBࣜ ᑐᛂࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔ
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ᵓᡂᅗ࣒ࢸࢫࢩᵓᡂᅗ࣒ࢸࢫࢩᵓᡂᅗ࣒ࢸࢫࢩᵓᡂᅗ࣒ࢸࢫࢩ .3
ᵓᡂᅗ࣒ࢸࢫࢩᵓᡂᅗ࣒ࢸࢫࢩᵓᡂᅗ࣒ࢸࢫࢩᵓᡂᅗ࣒ࢸࢫࢩ  .3

ᅗᅗᅗᅗ3.1࣒ࢸࢫࢩࠉᵓᡂ౛࣒ࢸࢫࢩࠉᵓᡂ౛࣒ࢸࢫࢩࠉᵓᡂ౛࣒ࢸࢫࢩࠉᵓᡂ౛

VBUS VBUS

S1D13U11

PVS

PHS

PDE

PCLK

PDB[7:0]

VSYNC

HSYNC

DCK

ENAB
RESET#

VSS

PWM

MD[15:0]

MCKE

MCLK

MCS#

MRAS#

MCAS#

MWE#

MDQM1

SDRAM

DQ[15:0]

CKE

CLK

RAS#

CAS#

CS#

WE#

DQM1

R[7:0]

G[7:0]

B[7:0]

(x 16bit)

Host CPU

VSS

X’tal

PLLVDD

PLLVSS 1.8V

TFT LCD Panel
(x 24bit)

Backlight

3.3V

VSS

1.8V

PIOVDD

COREVDD

MBA[1:0]

MA[11:0]

BA[1:0]

A[11:0]

DQM0

PDG[7:0]

PDR[7:0]

MDQM0

DP

DM

GND

DP

DM

OSCI

OSCO

R1

VSS

(USB2.0-HS)

Reset
IC

SS0#

TouchSCK0

MOSI0

MISO0

CS#

CLK

DI

DO

Key
GPIOA[7:0]

Input

SS2#

SCK1

MOSI1

MISO1

I2CCLK

I2CDATA

Screen
Cont.

INTINT0

12MHz

CNF0

BUZZER

FOUT

SS1#

MIOVDD

USBVDD

Serial

CS#

CLK

DI

DO

Flash

6.2k

GPIOB[7:0]

INT1

TESTEN

SCANEN

VSS

CNF1

CNF2

CLKI

DIO

I2C
Device

PIOVDD
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4. ᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗ
4.  ᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗ

ᅗᅗᅗᅗ4.1ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦USBࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧ࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧ࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧ࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧

AsynClk: Asynchronous clock
USBClk: USB System clock

FIFO

USBClk

OSC

Interrupt

AsynClk

USB Device
DP

R1

VBUS

RESET#

Interrupt 

DM

OSCI

OSCO

Sleep mode

GPIOA[7:0]

INT0

SPI-ch1Controller

SPI-ch0

Interface

USBClk

(LD[15:0])

Display Data

Data/Command

Protocol

USBClk

Sequencer

I2CCLK
I2C

USBClk

I2CDATA

SPI-ch0

USBClk

SS0#
SCK0

MOSI0

MISO0

12MHz / 24MHz

Register

USBClk

Reset

AsynClk

Controller

USB block reset

GPIO

USBClk SPI-ch1

USBClk

SS1#
SS2#

SCK1

GPIO input

Other Data /
Command

96KB
SRAM

BUZZERBUZZER

USBClk

Software reset

Management
Power

(LINT)

(LCLK)

MISO1
MOSI1

CNF0

(LRESET#)

GPIOB[7:0]

INT1

Key Scan

USBClk

Key Scan

USBClk

Interface

LCD Bridge

USB-PLL
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4. ᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗᶵ⬟ࢡࢵࣟࣈᅗ
ᅗᅗᅗᅗ4.2ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦ࠉᶵ⬟ࢡࢵࣟࣈᅗ㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧ࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧ࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧ࢫ࣮࢙ࣇࢱࣥ࢖㒊㸧

Display

FIFO

 Memory

Controller

LCD
Interface

LCDClk

AsynClk

LCDClkLCDClk

Input

LCDClk

GPO
Window 

Buffer

 SDRAM

Controller

SDClk

 SDRAM

Interface

SDClk

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

Register

AsynClk
PVS

16-bit

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

LCDClk

Controller
Control signals

PLL

Divider

1/2 to 1/8

LCDClk

Spectrum
Spread

PWM

LCDClk

(LCLK)

PWM

PCLK

Clock MCLK
Buffer

Clock

Buffer

66MHz - 96MHz

12MHz / 24MHz

(LD[15:0]) PHS

PDE

PDR[7:0]

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

SDRAM
Interface

SDClk

MCS#

MRAS#

MCAS#

MWE#

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

MBA[1:0]

MA[11:0]

MCKE

8.25MHz - 48MHz

SDClk

LCDC block reset

LCDClk

Timing
Generator

8-bit

16/18/24-bit Select
(LINT)

 Alpha

Blending

SDClk

(LRESET#)

66MHz - 78MHz

8-bit

LCD Bridge
Interfac

LUT

LCDClk

Divider

1/1 to 1/4
FOUT
16 Seiko Epson Corporation S1D13U11 LCD࣮ࣛࣟࢺࣥࢥ

㸦Rev. 1.6㸧 ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢻ࣮ࣁ



5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.  ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ

5.1 ➃Ꮚ㓄⨨ᅗ➃Ꮚ㓄⨨ᅗ➃Ꮚ㓄⨨ᅗ➃Ꮚ㓄⨨ᅗ

ᅗᅗᅗᅗ5.1ࠉࠉࠉࠉQFP20-144ࡢ➃Ꮚ㓄⨨ᅗ㸦ୖࡽ࠿ぢࡓᅗ㸧ࡢ➃Ꮚ㓄⨨ᅗ㸦ୖࡽ࠿ぢࡓᅗ㸧ࡢ➃Ꮚ㓄⨨ᅗ㸦ୖࡽ࠿ぢࡓᅗ㸧ࡢ➃Ꮚ㓄⨨ᅗ㸦ୖࡽ࠿ぢࡓᅗ㸧

ࢫࢡࢵࢹࣥ࢖
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.2 ➃Ꮚㄝ᫂➃Ꮚㄝ᫂➃Ꮚㄝ᫂➃Ꮚㄝ᫂

␎ㄒࡢព࿡㸸

ὀὀὀὀ

1. H⣔ࡣPIOVDD, MIOVDD, USBVDD࡛ࡍ㸦6.ࠕDC≉ᛶࠖࢆཧ↷࠸ࡉࡔࡃ࡚ࡋ㸧ࠋ

2. L⣔ࡣCOREVDD, PLLVDD࡛ࡍ㸦6.ࠕDC≉ᛶࠖࢆཧ↷࠸ࡉࡔࡃ࡚ࡋ㸧ࠋ

➃Ꮚࣉ࢖ࢱ➃Ꮚࣉ࢖ࢱ➃Ꮚࣉ࢖ࢱ➃Ꮚࣉ࢖ࢱ

I =
ධຊ

O =
ฟຊ

IO =
ධฟຊ

P =
㟁※➃Ꮚ

ែ≦ࣉ࣮ࣜࢫែ㸭≦ࢺࢵࢭែࣜ≦ࣉ࣮ࣜࢫែ㸭≦ࢺࢵࢭែࣜ≦ࣉ࣮ࣜࢫែ㸭≦ࢺࢵࢭែࣜ≦ࣉ࣮ࣜࢫែ㸭≦ࢺࢵࢭࣜ

H =
㧗ࣞࣝ࣋ฟຊ

L =
పࣞࣝ࣋ฟຊ

Z =
㸦Hi-Z㸧ࢫࣥࢲ࣮ࣆࣥ࢖࢖ࣁ

X =
୙ᐃฟຊ

1 =
ධຊࣥ࢜᢬ᢠࣉࢵ࢔ࣝࣉ

0 =
ධຊࣥ࢜᢬ᢠࣥ࢘ࢲࣝࣉ

ㄝ᫂ࡢࣝࢭࠉㄝ᫂ࡢࣝࢭࠉㄝ᫂ࡢࣝࢭࠉㄝ᫂ࡢࣝࢭࠉ5.1⾲⾲⾲⾲

ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

HI H⣔CMOSධຊ࢓ࣇࢵࣂ

HID H⣔CMOSධຊ࢓ࣇࢵࣂ㸦ࣥ࢘ࢲࣝࣉ᢬ᢠ௜ࡁ㸧

HIDC H⣔CMOSධຊ࢓ࣇࢵࣂ㸦ࣥ࢘ࢲࣝࣉ᢬ᢠไᚚ௜ࡁ㸧

HSI H⣔CMOSࢺࢵ࣑ࣗࢩධຊ࢓ࣇࢵࣂ

HSID H⣔CMOSࢺࢵ࣑ࣗࢩධຊ࢓ࣇࢵࣂ㸦ࣥ࢘ࢲࣝࣉ᢬ᢠ௜ࡁ㸧

HTID H⣔CMOSࢺࣥࣛࣞࢺධຊ࢓ࣇࢵࣂ㸦ࣥ࢘ࢲࣝࣉ᢬ᢠ௜ࡁ㸧

HO1 H⣔ฟຊ࢓ࣇࢵࣂ TYPE1㸦+/- 2mA㸧

HO1T H⣔ฟຊ࢓ࣇࢵࣂ TYPE1㸦+/- 2mAࢺ࣮ࢸࢫ࢖ࣛࢺࠊ௜ࡁ㸧

HO2 H⣔ฟຊ࢓ࣇࢵࣂ TYPE2㸦+/- 3mA㸧

HO2S H⣔ฟຊ࢓ࣇࢵࣂ TYPE2S㸦+/- 3mA 4 -/+ ࡣࡓࡲmA㸧

HO3 H⣔ฟຊ࢓ࣇࢵࣂ TYPE3㸦+/- 5mA㸧

HSB1 H⣔CMOSࢺࢵ࣑ࣗࢩ཮᪉ྥ࢓ࣇࢵࣂ TYPE1㸦 +/- 2mA㸧

HSB1U H⣔CMOSࢺࢵ࣑ࣗࢩ཮᪉ྥ࢓ࣇࢵࣂ TYPE1㸦ࣉࢵ࢔ࣝࣉ᢬ᢠ௜2 -/+ ࡁmA㸧

HSB1UC H⣔CMOSࢺࢵ࣑ࣗࢩ཮᪉ྥ࢓ࣇࢵࣂ TYPE1㸦ࣉࢵ࢔ࣝࣉ᢬ᢠไᚚ௜2 -/+ ࡁmA㸧

HSB1D H⣔CMOSࢺࢵ࣑ࣗࢩ཮᪉ྥ࢓ࣇࢵࣂ TYPE1㸦ࣥ࢘ࢲࣝࣉ᢬ᢠ௜2 -/+ ࡁmA㸧

HSB1DC H⣔CMOSࢺࢵ࣑ࣗࢩ཮᪉ྥ࢓ࣇࢵࣂ TYPE1㸦ࣥ࢘ࢲࣝࣉ᢬ᢠไᚚ௜2 -/+ ࡁmA㸧

HB2 H⣔CMOS཮᪉ྥ࢓ࣇࢵࣂ TYPE2㸦 +/- 3mA㸧

HB2D H⣔CMOS཮᪉ྥ࢓ࣇࢵࣂ TYPE2㸦ࣥ࢘ࢲࣝࣉ᢬ᢠ௜3 -/+ ࡁmA㸧

HBA H⣔ࢢࣟࢼ࢔ධฟຊ

LBA L⣔ࢢࣟࢼ࢔ධฟຊ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍  5.2.1

Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࠉࢺࢫ࣍ࠉࢺࢫ࣍ࠉࢺࢫ࣍ࠉ5.2⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ IO㟁ᅽ㟁ᅽ㟁ᅽ㟁ᅽ

ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

≧ែ≧ែ≧ែ≧ែ

ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

≧ែ≧ែ≧ែ≧ែ

ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

DP IO 136 HBA USB Z Z
USBࢫࣛࣉࣥ࢖ࣛࢱ࣮ࢹ➃Ꮚ

USBಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

DM IO 134 HBA USB Z Z
USBࢫࢼ࢖࣐ࣥ࢖ࣛࢱ࣮ࢹ➃Ꮚ

USBಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

VBUS I 138 HTID USB 0 0
USB᳨ࢫ࢖ࣂࢹฟධຊ➃Ꮚ

እ㒊5ࡽ࠿Vಙྕࢆධຊࠋ࠸ࡉࡔࡃ࡚ࡋ

R1 I 131 HBA USB
᢬ᢠ᥋⥆ ᢬ᢠ᥋⥆

ෆ㒊ືసᇶ‽㟁ὶタᐃ➃Ꮚ

6.2kohm +/- 1%ࡢ᢬ᢠࢆVSS➃Ꮚࡢ㛫࡟᥋⥆࡚ࡋ

ࠋ࠸ࡉࡔࡃ

OSCI I 2 LBA CORE
Ỉᬗ᥋⥆ Ỉᬗ᥋⥆

ෆ㒊Ⓨ᣺ᅇ㊰ධຊ➃Ꮚ

12MHz24ࡣࡓࡲMHzࡢỈᬗ᣺ືᏊࢆ᥋⥆ࡃ࡚ࡋ

ࠋ࠸ࡉࡔ

OSCO O 3 LBA CORE
Ỉᬗ᥋⥆ Ỉᬗ᥋⥆

ෆ㒊Ⓨ᣺ᅇ㊰ฟຊ➃Ꮚ

12MHz24ࡣࡓࡲMHzࡢỈᬗ᣺ືᏊࢆ᥋⥆ࡃ࡚ࡋ

ࠋ࠸ࡉࡔ

CNF0 I 141 HSI USB
ධຊᅛᐃ ධຊᅛᐃ

Ⓨ᣺࿘Ἴᩘタᐃධຊ➃Ꮚ

24MHzࢆ౑⏝ࡿࡍ᫬ࡣUSBVDD12ࠊMHzࢆ౑⏝ࡍ

ࠋ࠸ࡉࡔࡃ࡚ࡋ⥆᥋࡟VSSࡣ᫬ࡿ

CNF[2:1] I 143, 142 HSI USB
ධຊᅛᐃ ධຊᅛᐃ

ᵓᡂධຊ➃Ꮚ࣒ࢸࢫࢩ

S1D13U11࡛ࡣᮏ➃Ꮚࡣ౑⏝ࠋࢇࡏࡲࡋᚲࡎVSS
ࠋ࠸ࡉࡔࡃ࡚ࡋ⥆᥋࡟

RESET# I 144 HSI USB
࣮ࣟධຊ ධຊ࢖ࣁ

ධຊ➃Ꮚࢺࢵࢭࣜ

ࠋࡍࡲࡋ࡟ែ≦ࢺ࢛ࣝࣇࢹࢆෆ㒊ᅇ㊰ࡢ࡚࡭ࡍ

࢖ࣀ࡛ࣥ࢖ࣛ࢖ࣞ࢕ࢹෆ㒊ࡧࡼ࠾ධຊࢺࢵ࣑ࣗࢩ

ࠋࡍࡲ࠸࡚ࡋࢆࣝࢭࣥࣕ࢟ࢬ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.2.2  LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖LCDࠉࠉࠉࠉ5.3⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ IO㟁ᅽ㟁ᅽ㟁ᅽ㟁ᅽ

ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

≧ែ≧ែ≧ែ≧ែ 
(LCDCࣂ

(᫬ࢫࣃ࢖

ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

≧ែ≧ែ≧ែ≧ែ

(LCDCࣂ

(᫬ࢫࣃ࢖

ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

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

116
HO2S PIO L(0) L(0)

⏬ീRࢱ࣮ࢹฟຊ➃Ꮚ

⏬ീࡢRࢆ[7:3]ࢱ࣮ࢹฟຊࠋࡍࡲࡋ

PDR[2] / 
GPO[6]

O 117 HO2S PIO L(H) L / ಖᣢ(H)

⏬ീRࢱ࣮ࢹฟຊ➃Ꮚ㸭ỗ⏝ฟຊ➃Ꮚ

⏬ീࡢRࢆ[2]ࢱ࣮ࢹฟຊࠋࡍࡲࡋTFT 16ࢺࢵࣅ

ࠋࡍࡲࡾ࡞࡜ỗ⏝ฟຊ[6]ࡣ᫬ࢻ࣮ࣔ

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

O 119, 120 HO2S PIO L L / ಖᣢ

⏬ീRࢱ࣮ࢹฟຊ➃Ꮚ㸭ỗ⏝ฟຊ➃Ꮚ

⏬ീࡢRࢆ[1:0]ࢱ࣮ࢹฟຊࠋࡍࡲࡋTFT 16/18ࢵࣅ

ࠋࡍࡲࡾ࡞࡜ỗ⏝ฟຊ[1:0]ࡣ᫬ࢻ࣮ࣔࢺ

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

HO2S PIO L(0) L(0)
⏬ീGࢱ࣮ࢹฟຊ➃Ꮚ

⏬ീࡢGࢆ[7:2]ࢱ࣮ࢹฟຊࠋࡍࡲࡋ

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

O 108, 109 HO2S PIO L L / ಖᣢ

⏬ീGࢱ࣮ࢹฟຊ➃Ꮚ㸭ỗ⏝ฟຊ➃Ꮚ

⏬ീࡢGࢆ[1:0]ࢱ࣮ࢹฟຊࠋࡍࡲࡋTFT 16/18ࢵࣅ

ࠋࡍࡲࡾ࡞࡜ỗ⏝ฟຊ[3:2]ࡣ᫬ࢻ࣮ࣔࢺ

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

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

⏬ീBࢱ࣮ࢹฟຊ➃Ꮚ

⏬ീࡢBࢆ[7:3]ࢱ࣮ࢹฟຊࠋࡍࡲࡋ

PDB[2] / 
GPO[7]

O(IO) 99 HO2S PIO L(Z) L / ಖᣢ(Z)

⏬ീBࢱ࣮ࢹฟຊ➃Ꮚ㸭ỗ⏝ฟຊ➃Ꮚ

⏬ീࡢBࢆ[2]ࢱ࣮ࢹฟຊࠋࡍࡲࡋTFT 16ࢺࢵࣅ

ࠋࡍࡲࡾ࡞࡜ỗ⏝ฟຊ[7]ࡣ᫬ࢻ࣮ࣔ

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

O 100, 101 HO2S PIO L L / ಖᣢ

⏬ീBࢱ࣮ࢹฟຊ➃Ꮚ㸭ỗ⏝ฟຊ➃Ꮚ

⏬ീࡢBࢆ[1:0]ࢱ࣮ࢹฟຊࠋࡍࡲࡋTFT 16/18ࢵࣅ

ࠋࡍࡲࡾ࡞࡜ỗ⏝ฟຊ[5:4]ࡣ᫬ࢻ࣮ࣔࢺ

PVS O 122 HO2S PIO L(H) L(H)
ᆶ┤ྠᮇࢫࣝࣃฟຊ➃Ꮚ

ᆶ┤ྠᮇ⏝VSYNCಙྕࢆฟຊࠋࡍࡲࡋ

PHS O 123 HO2S PIO L L
Ỉᖹྠᮇࢫࣝࣃฟຊ➃Ꮚ

Ỉᖹྠᮇ⏝HSYNCಙྕࢆฟຊࠋࡍࡲࡋ

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

ࠋࡍࡲࡋฟຊࢆಙྕࢡࢵࣟࢡࣝࢭࢡࣆ

PDE O 121 HO2S PIO L(H) L(H)
ฟຊ➃Ꮚࣝࣈ࣮ࢿ࢖ࢱ࣮ࢹ

ࠋࡍࡲࡋฟຊࢆಙྕࣝࣈ࣮ࢿ࢖ࢱ࣮ࢹ

PWM O 125 HO1 PIO L  ಖᣢ

PWMฟຊ➃Ꮚ

LEDࢺ࢖ࣛࢡࢵࣂไᚚ⏝ࡢPWMಙྕࢆฟຊࡲࡋ

ࠋࡍ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.2.3  SDRAMࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖SDRAMࠉࠉࠉࠉ5.4⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ IO㟁ᅽ㟁ᅽ㟁ᅽ㟁ᅽ

ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

≧ែ≧ែ≧ែ≧ែ

ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

≧ែ≧ែ≧ែ≧ែ

ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

MD[15:0] IO

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

56

HB2D MIO 0
ಖᣢ

SDRAMࢫࣂࢱ࣮ࢹࡢ➃Ꮚ

SDRAMࡢD[15:0]ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋධຊ

ࠋࡍࡲ࠸࡚ࢀࡉ௜ຍࡀ᢬ᢠࣥ࢘ࢲࣝࣉ࡟

MBA[1:0] O 23, 25 HO2 MIO L
ಖᣢ

SDRAMࢫࣞࢻ࢔ࢡࣥࣂࡢฟຊ➃Ꮚ

SDRAMࡢBA[1:0]ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MA[11:0] O

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

HO2 MIO L
ಖᣢ

SDRAMࢫࣞࢻ࢔ࡢฟຊ➃Ꮚ

SDRAMࡢA[11:0]ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MCS# O 27 HO2 MIO H
ಖᣢ

SDRAMࢺࢡࣞࢭࣉࢵࢳࡢฟຊ➃Ꮚ

SDRAMࡢCS#ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MRAS# O 29 HO2 MIO H
ಖᣢ

SDRAMࣈ࣮ࣟࢺࢫࢫࣞࢻ࢔࢘ࣟࡢฟຊ➃Ꮚ

SDRAMࡢRAS#ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MCAS# O(IO) 33 HO2 MIO H ಖᣢ

SDRAMࣈ࣮ࣟࢺࢫࢫࣞࢻ࢔࣒ࣛ࢝ࡢฟຊ➃Ꮚ

SDRAMࡢCAS#ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MWE# O 35 HO2 MIO H ಖᣢ

SDRAMࣝࣈ࣮ࢿ࢖ࢺ࢖ࣛࡢฟຊ➃Ꮚ

SDRAMࡢWE#ಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MDQM1 O 34 HO2 MIO L
ಖᣢ

SDRAM1ࢡࢫ࣐ࢱ࣮ࢹࡢฟຊ➃Ꮚ

SDRAMࡢDQMHಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MDQM0 O 36 HO2 MIO L
ಖᣢ

SDRAM0ࢡࢫ࣐ࢱ࣮ࢹࡢฟຊ➃Ꮚ

SDRAMࡢDQMLಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MCLK O(IO) 30 HO3 MIO X
ಖᣢ

SDRAMࢡࢵࣟࢡࡢฟຊ➃Ꮚ

SDRAMࡢCLKಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

MCKE O 28 HO2 MIO H
ಖᣢ

SDRAMࣝࣈ࣮ࢿ࢖ࢡࢵࣟࢡࡢฟຊ➃Ꮚ

SDRAMࡢCKEಙྕ࡜᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.2.4  I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖I/Oࠉࠉࠉࠉ5.5⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ IO㟁ᅽ㟁ᅽ㟁ᅽ㟁ᅽ

ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

≧ែ≧ែ≧ែ≧ែ

ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

≧ែ≧ែ≧ែ≧ែ

ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

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

89, 90
HSB1UC PIO

1

*ὀ
ಖᣢ

ỗ⏝ධฟຊA➃Ꮚ

ỗ⏝ධฟຊ➃Ꮚ࡚ࡋ࡜౑⏝ࣥࣕ࢟ࢫ࣮࢟ࠋࡍࡲࡋ

᫬ࡣධຊ➃Ꮚࢺࢵࢭࣜࠋࡍࡲࡾ࡞࡜᫬ࢵ࢔ࣝࣉࡣ

ࠋࡍࡲࡾ࡞࡟ධຊࣥ࢜᢬ᢠࣉ

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

78,
HSB1UC PIO

1

*ὀ
ಖᣢ

ỗ⏝ධฟຊB➃Ꮚ

ỗ⏝ධฟຊ➃Ꮚ࡚ࡋ࡜౑⏝ࣥࣕ࢟ࢫ࣮࢟ࠋࡍࡲࡋ

᫬㸦8x8㸧ࡣฟຊ➃Ꮚࢺࢵࢭࣜࠋࡍࡲࡾ࡞࡜᫬ࣉࡣ

ࠋࡍࡲࡾ࡞࡟ධຊࣥ࢜᢬ᢠࣉࢵ࢔ࣝ

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

*ὀ
ಖᣢ

ỗ⏝ධฟຊB➃Ꮚ

ỗ⏝ධฟຊ➃Ꮚ࡚ࡋ࡜౑⏝ࣥࣕ࢟ࢫ࣮࢟ࠋࡍࡲࡋ

᫬㸦8x88ࠊx4㸧ࡣฟຊ➃Ꮚࢺࢵࢭࣜࠋࡍࡲࡾ࡞࡜

᫬ࣉࢵ࢔ࣝࣉࡣ᢬ᢠࣥ࢜ධຊࠋࡍࡲࡾ࡞࡟

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

*ὀ
ಖᣢ

ỗ⏝ධฟຊB➃Ꮚ

ỗ⏝ධฟຊ➃Ꮚ࡚ࡋ࡜౑⏝ࣥࣕ࢟ࢫ࣮࢟ࠋࡍࡲࡋ

᫬㸦8x88ࠊx48ࠊx2㸧ࡣฟຊ➃Ꮚࣜࠋࡍࡲࡾ࡞࡜

ࠋࡍࡲࡾ࡞࡟ධຊࣥ࢜᢬ᢠࣉࢵ࢔ࣝࣉࡣ᫬ࢺࢵࢭ

I2CCLK IO 69
HSB1HSB

1UC
PIO Z Z

I2Cࢡࢵࣟࢡฟຊ➃Ꮚ

I2Cࢡࢵࣟࢡࡢಙྕࠋࡍࡲࡾ࡞࡟ᚲࡎእ㒊ࣝࣉ࡟

ࠋ࠸ࡉࡔࡃ࡚ࡋ௜ຍࢆ᢬ᢠࣉࢵ࢔

I2CDATA IO 68
HSB1HSB

1UC
PIO Z Z

I2Cࢱ࣮ࢹධฟຊ➃Ꮚ

I2Cࢱ࣮ࢹࡢಙྕࠋࡍࡲࡾ࡞࡟ᚲࡎእ㒊ࢵ࢔ࣝࣉ࡟

ࠋ࠸ࡉࡔࡃ࡚ࡋ௜ຍࢆ᢬ᢠࣉ

SS0# IO 61 HSB1U PIO 1 H
SPI-ch0ࢺࢡࣞࢭࣉࢵࢳࡢධฟຊ➃Ꮚ

SPI-ch0ࢺࢡࣞࢭࣉࢵࢳࡢಙྕࠋࡍࡲࡾ࡞࡟

SCK0 IO 58 HSB1D PIO 0 L
SPI-ch0ࢡࢵࣟࢡࡢධฟຊ➃Ꮚ

SPI-ch0ࢡࢵࣟࢡࣝ࢔ࣜࢩࡢಙྕࠋࡍࡲࡾ࡞࡟

MOSI0 O 59 HO1 PIO L L
SPI-ch0ࢱ࣮ࢹࡢฟຊ➃Ꮚ

SPI-ch0ࢱ࣮ࢹࣝ࢔ࣜࢩࡢಙྕࠋࡍࡲࡾ࡞࡟

MISO0 I 60 HIDHIDC PIO 0 0
SPI-ch0ࢱ࣮ࢹࡢධຊ➃Ꮚ

SPI-ch0ࢱ࣮ࢹࣝ࢔ࣜࢩࡢಙྕࠋࡍࡲࡾ࡞࡟

SS1# O(IO) 66 HO1 PIO L H
SPI-ch11ࢺࢡࣞࢭࣉࢵࢳࡢฟຊ➃Ꮚ

SPI-ch11ࢺࢡࣞࢭࣉࢵࢳࡢಙྕࠋࡍࡲࡾ࡞࡟

SS2# O(IO) 67 HO1 PIO L H
SPI-ch12ࢺࢡࣞࢭࣉࢵࢳࡢฟຊ➃Ꮚ

SPI-ch12ࢺࢡࣞࢭࣉࢵࢳࡢಙྕࠋࡍࡲࡾ࡞࡟

SCK1 O(IO) 63 HO1 PIO L L
SPI-ch1ࢡࢵࣟࢡࡢฟຊ➃Ꮚ

SPI-ch1ࢡࢵࣟࢡࣝ࢔ࣜࢩࡢಙྕࠋࡍࡲࡾ࡞࡟

MOSI1 O 64 HO1 PIO L L
SPI-ch1ࢱ࣮ࢹࡢฟຊ➃Ꮚ

SPI-ch1ࢱ࣮ࢹࣝ࢔ࣜࢩࡢಙྕࠋࡍࡲࡾ࡞࡟

MISO1 I 65 HIDHIDC PIO 0 0
SPI-ch11ࢱ࣮ࢹࡢධຊ➃Ꮚ

SPI-ch1ࢱ࣮ࢹࣝ࢔ࣜࢩࡢಙྕࠋࡍࡲࡾ࡞࡟
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
ὀὀὀὀ

S1D13U11ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࡢᚋࠊGPIO➃Ꮚࣉࢵ࢔ࣝࣉࡣ᢬ᢠࡢࣥ࢜ධຊ

➃Ꮚࠊࡋ࠿ࡋࠋࡍࡲࡾ࡞࡟RESET#ಙྕࡓࡗ࡞࡟࢖ࣁࡀ⣙4msᚋࠊෆⶶࢺࣟࣉࡢ

ᮇึࡢࡇࠋࡍࡲࡾ࡞࡟Hi-Zࢀࡉࣇ࢜ࡀ᢬ᢠࣉࢵ࢔ࣝࣉࡾࡼ࡟࣮ࢧࣥࢣ࣮ࢩࣝࢥ

໬ືస࡚࠸࠾࡟GPIO➃ᏊࡀHi-Zࠊࡣ࡜ࡇࡿ࡞࡟S1D13U11⮬㌟ືࡢసࡧࡼ࠾ಙ

㢗ᛶࡣ࡟ᙳ㡪ࠋࢇࡏࡲࡾ࠶GPIO➃Ꮚࡾࡼ࡟እ㒊ࢆࢫ࢖ࣂࢹไᚚࡓࡋሙྜ୍ࠊ

ᐃࡢᮇ㛫GPIO➃ᏊࡀHi-Z࡛ࡢࡍࡲࡾ࡞࡟ὀពࡢࡇࠋ࠸ࡉࡔࡃ࡚ࡋᙳ㡪ࢆ᏶඲

ࠋ࠸ࡉࡔࡃ࡚ࡋ௜ຍࢆ᢬ᢠࣉࢵ࢔ࣝࣉ࡟እ㒊ࠊࡣ࡟ࡵࡓࡿࡍᅇ㑊࡟

௚ࡢࡑ௚ࡢࡑ௚ࡢࡑ௚ࡢࡑ  5.2.5

INT0 I 62 HSI PIO Z Z
๭ࡾ㎸ࡳධຊ0➃Ꮚ

๭ࡾ㎸ࡳධຊ0ಙྕࠋࡍࡲࡾ࡞࡟

INT1 I 74 HSI PIO Z Z
๭ࡾ㎸ࡳධຊ1➃Ꮚ

๭ࡾ㎸ࡳධຊ1ಙྕࠋࡍࡲࡾ࡞࡟

BUZZER O 73 HO1 PIO L L
ฟຊ➃Ꮚ࣮ࢨࣈ

ࠋࡍࡲࡾ࡞࡟ಙྕ࣮ࢨࣈ

FOUT O 70 HO1 PIO L L
࿘Ἴᩘฟຊ➃Ꮚ

ࠋࡍࡲࡾ࡞࡟ಙྕࢡࢵࣟࢡ

Ꮚㄝ᫂➃ࡢ௚ࡢࡑࠉᏊㄝ᫂➃ࡢ௚ࡢࡑࠉᏊㄝ᫂➃ࡢ௚ࡢࡑࠉᏊㄝ᫂➃ࡢ௚ࡢࡑࠉ5.6⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ IO㟁ᅽ㟁ᅽ㟁ᅽ㟁ᅽ

ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

≧ែ≧ែ≧ែ≧ែ

ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

≧ែ≧ែ≧ែ≧ែ

ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

VCP IO 8 LBA PLL X —

PLLࢺࢫࢸ➃Ꮚ

PLL࡟ࢺࢫࢸࡢ౑⏝ࠋࡍࡲࡋ㏻ᖖືస᫬ࡣᮍ᥋⥆

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

TESTEN I 5 HSID USB 0 —

ධຊ➃Ꮚࣝࣈ࣮ࢿ࢖ࢺࢫࢸ

ICฟⲴ࡟ࢺࢫࢸ౑⏝ࠋࡍࡲࡋ㏻ᖖືస᫬ࡣᚲࡎ

VSS࡬᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

SCANEN I 6 HSID USB 0 —

ධຊ➃Ꮚࣝࣈ࣮ࢿ࢖ࣥࣕ࢟ࢫ

ICฟⲴ࡟ࢺࢫࢸ౑⏝ࠋࡍࡲࡋ㏻ᖖືస᫬ࡣᚲࡎ

VSS࡬᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

DBGOUT O 126 HO1 PIO L —

ฟຊ➃Ꮚࢱ࣮ࢹࢢࢵࣂࢹ

ICฟⲴ࡟ࢺࢫࢸ౑⏝ࠋࡍࡲࡋ㏻ᖖືస᫬ࡣᮍ᥋⥆

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

DBGEN# IO 127 HSB1U PIO 1 —

ධຊ➃Ꮚࣝࣈ࣮ࢿ࢖ࢢࢵࣂࢹ

ICฟⲴ࡟ࢺࢫࢸ౑⏝ࠋࡍࡲࡋ㏻ᖖືస᫬ࡣᮍ᥋⥆

࢕ࢹෆ㒊ࡧࡼ࠾ධຊࢺࢵ࣑ࣗࢩࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

ࠋࡍࡲ࠸࡚ࡋࢆࣝࢭࣥࣕ࢟ࢬ࢖ࣀ࡛ࣥ࢖ࣛ࢖ࣞ

DBGCLK O 128 HO1 PIO H —

ฟຊ➃Ꮚࢡࢵࣟࢡࢢࢵࣂࢹ

ICฟⲴ࡟ࢺࢫࢸ౑⏝ࠋࡍࡲࡋ㏻ᖖືస᫬ࡣᮍ᥋⥆

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖Ꮚㄝ᫂➃ࡢࢫ࣮࢙ࣇࢱࣥ࢖I/Oࠉࠉࠉࠉ5.5⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ྡࣝࢭྡࣝࢭྡࣝࢭྡࣝࢭ IO㟁ᅽ㟁ᅽ㟁ᅽ㟁ᅽ

ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ

≧ែ≧ែ≧ែ≧ែ

ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

≧ែ≧ែ≧ែ≧ែ

ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.2.6  㟁※㟁※㟁※㟁※

Ꮚㄝ᫂➃ࡢ※㟁ࠉᏊㄝ᫂➃ࡢ※㟁ࠉᏊㄝ᫂➃ࡢ※㟁ࠉᏊㄝ᫂➃ࡢ※㟁ࠉ5.7⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ ࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱࣉ࢖ࢱ ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ➃Ꮚ␒ྕ ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂

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

㸧࠸ࡉࡔࡃ࡚ࡋ⥆඲➃Ꮚ᥋ࡎ㟁※㸦ᚲ࢔ࢥ

PLLVDD P 7 PLL㟁※

USBVDD P 133, 137 USB㟁※㸦ᚲࡎ඲➃Ꮚ᥋⥆࠸ࡉࡔࡃ࡚ࡋ㸧

PIOVDD P
72, 92, 

112 IO㟁※㸦ᚲࡎ඲➃Ꮚ᥋⥆࠸ࡉࡔࡃ࡚ࡋ㸧

MIOVDD P
17, 32, 42, 

52 ࣓ࣔࣜIO㟁※㸦ᚲࡎ඲➃Ꮚ᥋⥆࠸ࡉࡔࡃ࡚ࡋ㸧

VSS P

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

93, 113, 
130, 132, 
135, 140

GND㸦ᚲࡎ඲➃Ꮚ᥋⥆࠸ࡉࡔࡃ࡚ࡋ㸧

PLLVSS P 9 PLL⏝GND
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.3 ➃Ꮚᵓ㐀➃Ꮚᵓ㐀➃Ꮚᵓ㐀➃Ꮚᵓ㐀

5.3.1  ධຊ➃Ꮚධຊ➃Ꮚධຊ➃Ꮚධຊ➃Ꮚ

ᅗᅗᅗᅗ5.2ࠉධຊ➃Ꮚࠉධຊ➃Ꮚࠉධຊ➃Ꮚࠉධຊ➃Ꮚ(HI, HSI)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ᅗᅗᅗᅗ5.3ࠉධຊ➃Ꮚࠉධຊ➃Ꮚࠉධຊ➃Ꮚࠉධຊ➃Ꮚ(HID, HSID)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ᅗᅗᅗᅗ5.4ࠉධຊ➃Ꮚࠉධຊ➃Ꮚࠉධຊ➃Ꮚࠉධຊ➃Ꮚ(HIDC)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ධຊ➃Ꮚ
ධຊࢱ࣮ࢹ

ධຊ➃Ꮚ
ධຊࢱ࣮ࢹ

᢬ᢠࣥ࢘ࢲࣝࣉ

ධຊ➃Ꮚ
ධຊࢱ࣮ࢹ

᢬ᢠࣥ࢘ࢲࣝࣉ

᢬ᢠไᚚ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.3.2  ฟຊ➃Ꮚฟຊ➃Ꮚฟຊ➃Ꮚฟຊ➃Ꮚ

ᅗᅗᅗᅗ5.5ࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚ(HO1, HO2, HO3)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ᅗᅗᅗᅗ5.6ࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚ(HO1T)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ᅗᅗᅗᅗ5.7ࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚࠉฟຊ➃Ꮚ(HO2S)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ฟຊ➃Ꮚฟຊࢱ࣮ࢹ

ฟຊ➃Ꮚฟຊࢱ࣮ࢹ

ฟຊไᚚ

ฟຊ➃Ꮚฟຊࢱ࣮ࢹ

ฟຊࢬ࢖ࢧไᚚ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.3.3  ཮᪉ྥ➃Ꮚ཮᪉ྥ➃Ꮚ཮᪉ྥ➃Ꮚ཮᪉ྥ➃Ꮚ

ᅗᅗᅗᅗ5.8ࠉࠉࠉࠉ཮᪉ྥ➃Ꮚ཮᪉ྥ➃Ꮚ཮᪉ྥ➃Ꮚ཮᪉ྥ➃Ꮚ (HB2, HSB1) ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ᅗᅗᅗᅗ5.9ࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚ(HB2D, HSB1D) ᵓɔɔɔ㐀㐀㐀㐀

High on

ධฟຊไᚚ

ฟຊࢱ࣮ࢹ

ධຊࢱ࣮ࢹ

཮᪉ྥ➃Ꮚ

཮᪉ྥ➃Ꮚ

᢬ᢠHigh onࣥ࢘ࢲࣝࣉ
ධฟຊไᚚ

ฟຊࢱ࣮ࢹ

ධຊࢱ࣮ࢹ

High on
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
ᅗᅗᅗᅗ5.10ࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚ(HSB1DC)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

ᅗᅗᅗᅗ5.11ࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚ(HSB1U)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

཮᪉ྥ➃Ꮚ

᢬ᢠHigh onࣥ࢘ࢲࣝࣉ
ධฟຊไᚚ

ฟຊࢱ࣮ࢹ

ධຊࢱ࣮ࢹ

High on

᢬ᢠไᚚ

཮᪉ྥ➃Ꮚ

᢬ᢠHigh onࣉࢵ࢔ࣝࣉ

ฟຊࢱ࣮ࢹ

ධຊࢱ࣮ࢹ

High on

ධฟຊไᚚ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
ᅗᅗᅗᅗ5.12ࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚࠉ཮᪉ྥ➃Ꮚ(HSB1UC)ᵓ㐀ᵓ㐀ᵓ㐀ᵓ㐀

཮᪉ྥ➃Ꮚ

᢬ᢠHigh onࣉࢵ࢔ࣝࣉ
ධฟຊไᚚ

ฟຊࢱ࣮ࢹ

ධຊࢱ࣮ࢹ

High on

᢬ᢠไᚚ
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5. ➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ
5.4 ᵓᡂ➃Ꮚ࣒ࢸࢫࢩᵓᡂ➃Ꮚ࣒ࢸࢫࢩᵓᡂ➃Ꮚ࣒ࢸࢫࢩᵓᡂ➃Ꮚ࣒ࢸࢫࢩ

CNF➃Ꮚ࣒ࢸࢫࢩࡣᵓᡂࢆỴᐃࡿࡍ➃Ꮚ࡛ࠊUSBVDDࡣࡓࡲVSS࡟┤᥋᥋⥆ࠋ࠸ࡉࡔࡃ࡚ࡋ

ືస୰ࡣ࡟ኚ᭦࡛ࠋࢇࡏࡲࡁ

5.5 LCDࢫ࣮࢙ࣇࢱࣥ࢖➃Ꮚࢫ࣮࢙ࣇࢱࣥ࢖➃Ꮚࢫ࣮࢙ࣇࢱࣥ࢖➃Ꮚࢫ࣮࢙ࣇࢱࣥ࢖➃Ꮚ

ᵓᡂ࣒ࢸࢫࢩࠉᵓᡂ࣒ࢸࢫࢩࠉᵓᡂ࣒ࢸࢫࢩࠉᵓᡂ࣒ࢸࢫࢩࠉ5.8⾲⾲⾲⾲

➃Ꮚ➃Ꮚ➃Ꮚ➃Ꮚ

ᵓᡂ࣒ࢸࢫࢩᵓᡂ࣒ࢸࢫࢩᵓᡂ࣒ࢸࢫࢩᵓᡂ࣒ࢸࢫࢩ

1㸦㸦㸦㸦USBVDD࡟᥋⥆㸧࡟᥋⥆㸧࡟᥋⥆㸧࡟᥋⥆㸧 0㸦㸦㸦㸦VSS࡟᥋⥆㸧࡟᥋⥆㸧࡟᥋⥆㸧࡟᥋⥆㸧

CNF2
タᐃ⚗ṆࠉUSBࢫࣃ࢖ࣂධຊ ᅛᐃࠉUSB࣐࣮ࣝࣀධຊ

CNF1
タᐃ⚗ṆࠉLCDCࢫࣃ࢖ࣂฟຊ ᅛᐃࠉLCDC࣐࣮ࣝࣀฟຊ

CNF0 24MHzỈᬗⓎ᣺ 12MHzỈᬗⓎ᣺

Ꮚ➃ࢫ࣮࢙ࣇࢱࣥ࢖Ꮚ➃ࢫ࣮࢙ࣇࢱࣥ࢖Ꮚ➃ࢫ࣮࢙ࣇࢱࣥ࢖Ꮚ➃ࢫ࣮࢙ࣇࢱࣥ࢖LCDࠉࠉࠉࠉ5.9⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ TFTࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ LCDCࢫࣃ࢖ࣂࢫࣃ࢖ࣂࢫࣃ࢖ࣂࢫࣃ࢖ࣂ

ⰍᩘⰍᩘⰍᩘⰍᩘ 16bpp 18bpp 24bpp 16bit

PVS PVS HWE#

PHS PHS HD/C#

PCLK PCLK HCS1#

PDE PDE HRE#

PDR0 GPO0 R0 GPO0

PDR1 GPO1 R1 GPO1

PDR2 GPO6 R2 HCS0#

PDR3 R3 HD11

PDR4 R4 HD12

PDR5 R5 HD13

PDR6 R6 HD14

PDR7 R7 HD15

PDG0 GPO2 G0 GPO2

PDG1 GPO3 G1 GPO3

PDG2 G2 HD5

PDG3 G3 HD6

PDG4 G4 HD7

PDG5 G5 HD8

PDG6 G6 HD9

PDG7 G7 HD10

PDB0 GPO4 B0 GPO4

PDB1 GPO5 B1 GPO5

PDB2 GPO7 B2 HWAIT#

PDB3 B3 HD0

PDB4 B4 HD1

PDB5 B5 HD2

PDB6 B6 HD3

PDB7 B7 HD4
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6. DC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
6.  DC≉ᛶ≉ᛶ≉ᛶ≉ᛶ

6.1 ⤯ᑐ᭱኱ᐃ᱁⤯ᑐ᭱኱ᐃ᱁⤯ᑐ᭱኱ᐃ᱁⤯ᑐ᭱኱ᐃ᱁

6.2 ᥎ዡືస᮲௳᥎ዡືస᮲௳᥎ዡືస᮲௳᥎ዡືస᮲௳

 

ᑐ᭱኱ᐃ᱁⤯ࠉᑐ᭱኱ᐃ᱁⤯ࠉᑐ᭱኱ᐃ᱁⤯ࠉᑐ᭱኱ᐃ᱁⤯ࠉ6.1⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ ᐃ᱁ᐃ᱁ᐃ᱁ᐃ᱁ ༢఩༢఩༢఩༢఩

CORE VDD 㟁※㟁ᅽ࢔ࢥ VSS - 0.3㹼2.5 V

PLL VDD PLL㟁※㟁ᅽ VSS - 0.3㹼2.5 V

USB VDD USB㟁※㟁ᅽ CORE VDD㹼4.0 V

PIO VDD IO㟁※㟁ᅽ CORE VDD㹼4.0 V

MIO VDD IO㟁※㟁ᅽ㸦SDRAMࢫ࣮࢙ࣇࢱࣥ࢖㸧 CORE VDD㹼4.0 V

VIN1 ධຊಙྕ㟁ᅽ VSS - 0.3㹼IO VDD + 0.5 V

VIN2 ධຊಙྕ㟁ᅽ㸦DP, DM➃Ꮚ㸧 VSS - 0.3㹼USB VDD + 0.5 V

VIN3 ධຊಙྕ㟁ᅽ㸦VBUS➃Ꮚ㸧 VSS - 0.3㹼6.0 V

VIN4 ධຊಙྕ㟁ᅽ㸦OSCI➃Ꮚ㸧 VSS - 0.3㹼CORE VDD + 0.5 V

VOUT1 ฟຊಙྕ㟁ᅽ VSS - 0.3㹼IO VDD + 0.5 V

VOUT2 ฟຊಙྕ㟁ᅽ㸦DP, DM➃Ꮚ㸧 VSS - 0.3㹼USB VDD + 0.5 V

IOUT ฟຊಙྕ㟁ὶ
±10 mA

TSTG ಖᏑ ᗘ -65㹼+150 Υ

௳᥎ዡືస᮲ࠉ௳᥎ዡືస᮲ࠉ௳᥎ዡືస᮲ࠉ௳᥎ዡືస᮲ࠉ6.2⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ ᮲௳᮲௳᮲௳᮲௳
Min Typ Max

༢఩༢఩༢఩༢఩

CORE VDD 㟁※㟁ᅽ࢔ࢥ
VSS = 0 V 1.65 1.80 1.95 V

PLL VDD PLL㟁※㟁ᅽ
VSS = 0 V 1.65 1.80 1.95 V

USB VDD USB㟁※㟁ᅽ
VSS = 0 V 3.00 3.30 3.60 V

PIO VDD IO㟁※㟁ᅽ
VSS = 0 V 3.00 3.30 3.60 V

MIO VDD IO㟁※㟁ᅽ㸦SDRAMࢫ࣮࢙ࣇࢱࣥ࢖㸧
VSS = 0 V 3.00 3.30 3.60 V

VIN1 ධຊ㟁ᅽ
— VSS — IO VDD V

VIN2 ධຊ㟁ᅽ㸦DP, DM➃Ꮚ㸧
— VSS — USB VDD V

VIN3 ධຊ㟁ᅽ㸦VBUS➃Ꮚ㸧
— VSS — 5.50 V

TOPR ືస ᗘ
— -40 +25 +85 °C
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6. DC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
6.3 㟁Ẽⓗ≉ᛶ㟁Ẽⓗ≉ᛶ㟁Ẽⓗ≉ᛶ㟁Ẽⓗ≉ᛶ

≉グࡁ࡞ሙྜࠊࡣVSS = 0V, TOPR = -40㹼+85Υ࡛ࠋࡍ 

㟁Ẽⓗ≉ᛶࠉ㟁Ẽⓗ≉ᛶࠉ㟁Ẽⓗ≉ᛶࠉ㟁Ẽⓗ≉ᛶࠉ6.3⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ ᮲௳᮲௳᮲௳᮲௳
Min Typ Max

༢఩༢఩༢఩༢఩

IIZ ධຊ࣮ࣜࢡ㟁ὶ
— -5 — 5 µA

IOZ ฟຊ࣮ࣜࢡ㟁ὶ
— -5 — 5 µA

VOH1 㧗ࣞࣝ࣋ฟຊ㟁ᅽ (1)
IOVDD = min

IOH1 = -2.0mA, TYPE1➃Ꮚ 
IOVDD - 0.40 — IOVDD V

VOH2 㧗ࣞࣝ࣋ฟຊ㟁ᅽ (2)
IOVDD = min

IOH2 = -3.0mA, TYPE2➃Ꮚ

IOVDD - 0.40 — IOVDD V

VOH3 㧗ࣞࣝ࣋ฟຊ㟁ᅽ (3)
IOVDD = min

IOH2 = -4.0mA, TYPE2S➃Ꮚ

IOVDD - 0.40 — IOVDD V

VOH4 㧗ࣞࣝ࣋ฟຊ㟁ᅽ (4)
IOVDD = min

IOH2 = -5.0mA, TYPE3➃Ꮚ

IOVDD - 0.40 — IOVDD V

VOH5 㧗ࣞࣝ࣋ฟຊ㟁ᅽ (5)
USBVDD = min

USB-FS, DP, DM➃Ꮚ

2.8 — — V

VOH6 㧗ࣞࣝ࣋ฟຊ㟁ᅽ (6)
USBVDD = min

USB-HS, DP, DM➃Ꮚ

360 — — mV

VOL1 పࣞࣝ࣋ฟຊ㟁ᅽ (1)
IOVDD = min

IOL1 = 2.0mA, TYPE1➃Ꮚ

VSS — 0.40 V

VOL2 పࣞࣝ࣋ฟຊ㟁ᅽ (2) 
IOVDD = min

IOL2 = 3.0mA, TYPE2➃Ꮚ

VSS — 0.40 V

VOL3 పࣞࣝ࣋ฟຊ㟁ᅽ (3) 
IOVDD = min

IOL2 = 4.0mA, TYPE2S➃Ꮚ

VSS — 0.40 V

VOL4 పࣞࣝ࣋ฟຊ㟁ᅽ (4) 
IOVDD = min

IOL2 = 5.0mA, TYPE3➃Ꮚ

VSS — 0.40 V

VOL5 పࣞࣝ࣋ฟຊ㟁ᅽ (5) 
USBVDD = max

USB-FS, DP, DM➃Ꮚ

— — 0.30 V

VOL6 పࣞࣝ࣋ฟຊ㟁ᅽ (6) 
USBVDD = max

USB-HS, DP, DM➃Ꮚ

— — 10.0 mV

VIH 㧗ࣞࣝ࣋ධຊ㟁ᅽ CMOSධຊ➃Ꮚ
2.20 — — V

VIL పࣞࣝ࣋ධຊ㟁ᅽ CMOSධຊ➃Ꮚ
— — 0.80 V

VT+1 㟁ᅽ (1)࢞ࣜࢺࣈ࢕ࢸࢪ࣏ CMOSࢺࢵ࣑ࣗࢩ➃Ꮚ
1.40 — 2.70 V

VT+2 㟁ᅽ (2)࢞ࣜࢺࣈ࢕ࢸࢪ࣏ USB-FS, DP, DM➃Ꮚ 1.10 — 1.80 V

VT+3 㟁ᅽ (3)࢞ࣜࢺࣈ࢕ࢸࢪ࣏ VBUS➃Ꮚ
1.86 — 2.85 V

VT-1 㟁ᅽ (1)࢞ࣜࢺࣈ࢕ࢸ࢞ࢿ CMOSࢺࢵ࣑ࣗࢩ➃Ꮚ
0.60 — 1.80 V

VT-2 㟁ᅽ (2)࢞ࣜࢺࣈ࢕ࢸ࢞ࢿ USB-FS, DP, DM➃Ꮚ 1.00 — 1.50 V

VT-3 㟁ᅽ (3)࢞ࣜࢺࣈ࢕ࢸ࢞ࢿ VBUS➃Ꮚ
1.48 — 2.23 V

VH1 㟁ᅽ (1)ࢫࢩࣜࢸࢫࣄ CMOSࢺࢵ࣑ࣗࢩ➃Ꮚ
0.30 — — V

VH2 㟁ᅽ (2)ࢫࢩࣜࢸࢫࣄ USB-FS, DP, DM➃Ꮚ 0.10 — — V

VH3 㟁ᅽ (3)ࢫࢩࣜࢸࢫࣄ VBUS➃Ꮚ
0.31 — — V

VDS ᕪືධຊឤᗘ

ᕪືධຊ㟁ᅽ 0.8V~2.5V
USB-FS, DP, DM➃Ꮚ

— — 0.20 V

RPU ᢬ᢠࣉࢵ࢔ࣝࣉ
VI = VSS 50 100 240 kΩ

RPD1 ᢬ᢠ (1)ࣥ࢘ࢲࣝࣉ VI = VDD 50 100 240 kΩ

RPD2 ᢬ᢠ (2)ࣥ࢘ࢲࣝࣉ VI = 5V, VBUS➃Ꮚ
110 125 150 kΩ

CIO1 ➃Ꮚᐜ㔞 (DP, DM➃Ꮚ) f = 1MHzࠊ VDD = 0V — — 11 pF

CIO2 ➃Ꮚᐜ㔞 (ࡢࡑ௚➃Ꮚ) f = 1MHzࠊ VDD = 0V — — 8 pF
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6. DC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
6.4 ᾘ㈝㟁ὶᾘ㈝㟁ὶᾘ㈝㟁ὶᾘ㈝㟁ὶ

ὀὀὀὀ

1. Typ್ࠊࡣ᥎ዡືస᮲௳ࡢTyp್ࢺࢫ࣍ࠊ࡚࠸࠾࡟CPUࡽ࠿⏬ീ㌿㏦ࠊࡽࡀ࡞࠸⾜ࢆWVGAࣝࢿࣃ㸦800x48024ࠊ
ࠋࡍᐃ್࡛ ࡢタᐃ࡛ࡿࡍ♧⾲ࢆPCLK = 32MHz㸧ࠊMCLK = 96MHzࠊࢺࢵࣅ

Max್ࠊࡣ᥎ዡືస᮲௳ෆࡿ࡞࡜್ࢺࢫ࣮࣡ࠊ࡚࠸࠾࡟タᐃ࡛ࡢぢ✚ࠋࡍ್࡛ࡾࡶ

2. ྛ➃Ꮚ࡟ὶࡿࢀධຊࣉࢵ࢔ࣝࣉ᢬ᢠ㸭ࣥ࢘ࢲࣝࣉ᢬ᢠ㟁ὶࡧࡼ࠾DP➃Ꮚࣉࢵ࢔ࣝࣉࡢ᢬ᢠ㟁ὶ㸦⣙200uA㸧ࡲྵࡣ

ࠋࡎ

ᾘ㈝㟁ὶࠉᾘ㈝㟁ὶࠉᾘ㈝㟁ὶࠉᾘ㈝㟁ὶࠉ6.4⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ ᮲௳᮲௳᮲௳᮲௳
Min Typ Max

༢఩༢఩༢఩༢఩

ICORE+PLL

ືస㟁ὶ㸦ὀ1㸧

㸭PLL㟁※㟁ὶ࢔ࢥ
— 50 80 mA

IUSB USB㟁※㟁ὶ
— 7 — mA

IIO IO㟁※㟁ὶ
— 25 — mA

ICORE+PLL

㟁ὶ㸦ὀ2㸧ࣉ࣮ࣜࢫ

㸭PLL㟁※㟁ὶ࢔ࢥ
— 10 1000 uA

IUSB USB㟁※㟁ὶ
— 5 20 uA

IIO IO㟁※㟁ὶ
— 5 80 uA
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.  AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ

᮲௳㸸 USBVDD = IOVDD = 3.3V ± 0.3V, COREVDD = PLLVDD = 1.8V ± 0.15V, TA = -40Υ㹼85Υ
50ns㸦10%㹼90%㸧>ࡣTfall࡜Triseࡣධຊࡢ࡚࡭ࡍࡃ㝖ࢆࢺࢵ࣑ࣗࢩ

5ms㸦10%㹼90%㸧>ࡣTfall ࡜Triseࡣධຊࢺࢵ࣑ࣗࢩ

CL = 15pF㸦SDRAMࢫ࣮࢙ࣇࢱࣥ࢖㸧

CL = 30pF㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖ࣝࢿࣃ㸧

CL = 30pF㸦ࡢࡑ௚ࢫ࣮࢙ࣇࢱࣥ࢖ࡢ㸧

7.1 ࢢ࣑ࣥ࢖ࢱࢡࢵࣟࢡࢢ࣑ࣥ࢖ࢱࢡࢵࣟࢡࢢ࣑ࣥ࢖ࢱࢡࢵࣟࢡࢢ࣑ࣥ࢖ࢱࢡࢵࣟࢡ

7.1.1  ỈᬗⓎ᣺ධຊࢡࢵࣟࢡỈᬗⓎ᣺ධຊࢡࢵࣟࢡỈᬗⓎ᣺ධຊࢡࢵࣟࢡỈᬗⓎ᣺ධຊࢡࢵࣟࢡ

ὀὀὀὀ

1. ỈᬗⓎ᣺㛤ጞ᫬㛫ࡣእ௜ࡅ㒊ရࡾࡼ࡟ኚࡣ್ࡢࡇࠊ࡛ࡢࡍࡲࡾࢃཧ⪃್ࠋࡍࡲࡾ࡞࡟

7.1.2  USBࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

USBࡢࢡࢵࣟࢡ㉳ືࠊࡣ࡟ỈᬗⓎ᣺㛤ጞ᫬㛫࡜USB-PLLᏳᐃ᫬㛫ࡀᚲせ࡛ࠋࡍUSBࢡࢵࣟࢡ

ࠋࡍ୙せ࡛ࡣไᚚࡿࡼ࡟࢔࢙࢘ࢺࣇࢯࠊࡵࡓࡿࢀࡉᡂ⏕ື⮬࡚࡟࢔࢙࢘ࢻ࣮ࣁࡣ

ᅗᅗᅗᅗ7.1ࠉࠉࠉࠉUSBࢡࢵࣟࢡ㉳ື᫬㛫ࢡࢵࣟࢡ㉳ື᫬㛫ࢡࢵࣟࢡ㉳ື᫬㛫ࢡࢵࣟࢡ㉳ື᫬㛫

ࢡࢵࣟࢡỈᬗⓎ᣺ධຊࠉࢡࢵࣟࢡỈᬗⓎ᣺ධຊࠉࢡࢵࣟࢡỈᬗⓎ᣺ධຊࠉࢡࢵࣟࢡỈᬗⓎ᣺ධຊࠉ7.1⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Typ Max

༢఩༢఩༢఩༢఩

fOSC12 ỈᬗⓎ᣺ࢡࢵࣟࢡ࿘Ἴᩘ㸦12MHz㑅ᢥ᫬㸧 11.9988 12 12.0012 MHz

fOSC24 ỈᬗⓎ᣺ࢡࢵࣟࢡ࿘Ἴᩘ㸦24MHz㑅ᢥ᫬㸧
23.9976 24 24.0024 MHz

tOStar ỈᬗⓎ᣺㛤ጞ᫬㛫㸦ὀ1㸧 — — 20 ms

ࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡUSBࠉࠉࠉࠉ7.2⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Typ Max

༢఩༢఩༢఩༢఩

f
UPLLO USBࢡࢵࣟࢡ࿘Ἴᩘ

— 60 — MHz

tUPStar USB-PLLᏳᐃ᫬㛫
— — 250 us

USB ࢡࢵࣟࢡ

ỈᬗⓎ᣺㛤ጞ࢞ࣜࢺ

USB-PLL Ᏻᐃ᫬㛫

USB Ᏻᐃࡢࢡࢵࣟࢡ

ỈᬗⓎ᣺㛤ጞ᫬㛫
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.1.3  PLLࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

PLLᅇ㊰ࢢࣟࢼ࢔ࡣᅇ㊰࡛ࠊࡵࡓࡿ࠶㟁※࡟ࢬ࢖ࣀࡿࢀࡲྵ࡟㠀ᖖ࡟ᩄឤ࡛ࠋࡍ౪⤥㟁※࡟

ࡍࡾࡓࡏࡉቑ኱ࢆ࣮ࢱࢵࢪࠊࡾࡓࡗ࡞࡟୙ᏳᐃࡀసືࡢPLLᅇ㊰ࠊ࡚ࡗࡼ࡟ࢬ࢖ࣀࡿࢀࡲྵ

ࠋࡍࡲࡾ࠶ࡀࢀࡑ࠾ࡿ

࣮ࣞࣉࡸࢫ࣮ࣞࢺࡢ※㟁ࡢ௚ࠊࡣ࣮ࣥࣞࣉ※㟁ࡸࢫ࣮ࣞࢺ※㟁ࡢPLLࠊࡵࡓࡢไ⣙ࡢࢬ࢖ࣀ

࠸ࢀࡁࢆ※㟁ࡅࡔࡿࡁ࡛ࠊ࡚ࡋ⏝౑ࢆࢢࣥࣜࢱࣝ࢕ࣇࡓࡲࠋࡍࡲࡋ᥎ዡࢆ࡜ࡇࡿࡍศ㞳࡜ࣥ

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

PLLࡢࢡࢵࣟࢡᏳᐃ᫬㛫ࡾࡼ࡟࢔࢙࢘ࢺࣇࢯࠊࡣᚅࡘᚲせࠋࡍࡲࡾ࠶ࡀ

ᅗᅗᅗᅗ7.2ࠉࠉࠉࠉPLL㉳ື᫬㛫㉳ື᫬㛫㉳ື᫬㛫㉳ື᫬㛫

ฟຊࢡࢵࣟࢡฟຊࢡࢵࣟࢡฟຊࢡࢵࣟࢡฟຊࢡࢵࣟࢡ  7.1.4

ὀὀὀὀ

1. SDRAMࠊࢡࢵࣟࢡLCDࠊࢡࢵࣟࢡFOUT᭱ࡢࢡࢵࣟࢡ኱࿘ἼᩘࠊࡣỈᬗⓎ᣺ධຊࢡࢵࣟࢡ࿘Ἴᩘࡧࡼ࠾ࡁࡘࡽࡤPLL
ฟຊࠋࢇࡏࡲ࠸࡛ࢇྵࢆ್ࡢ࣮ࢱࢵࢪࡢ

ࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡPLLࠉࠉࠉࠉ7.3⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Typ Max

༢఩༢఩༢఩༢఩

f
PLLO PLLฟຊࢡࢵࣟࢡ࿘Ἴᩘ

66 — 96 MHz

tPLLDuty PLLฟຊ࢕ࢸ࣮ࣗࢹࢡࢵࣟࢡ
40 — 60 %

tPJref PLLฟຊࢡࢵࣟࢡ࿘ᮇ࣮ࢱࢵࢪ
-400 — 400 ps

tPStar PLLฟຊᏳᐃ᫬㛫
— — 200 us

ฟຊࢡࢵࣟࢡࠉฟຊࢡࢵࣟࢡࠉฟຊࢡࢵࣟࢡࠉฟຊࢡࢵࣟࢡࠉ7.4⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Typ Max

༢఩༢఩༢఩༢఩

f
SDCLK SDRAMࢡࢵࣟࢡ㸦ὀ1㸧 66 — 96 MHz

tSDDuty SDRAM࢕ࢸ࣮ࣗࢹࢡࢵࣟࢡ
40 50 60 %

f
LCLK LCDࢡࢵࣟࢡ㸦ὀ1㸧 8.25 — 48 MHz

fLDuty LCD࢕ࢸ࣮ࣗࢹࢡࢵࣟࢡ
45 50 55 %

f
FCLK12 FOUTࢡࢵࣟࢡ㸦12MHz㑅ᢥ᫬㸧㸦ὀ1㸧 3 — 12 MHz

f
FCLK24 FOUTࢡࢵࣟࢡ㸦24MHz㑅ᢥ᫬㸧㸦ὀ1㸧 6 — 24 MHz

tFDuty FOUT࢕ࢸ࣮ࣗࢹࢡࢵࣟࢡ
45 50 55 %

PLL ࢡࢵࣟࢡ

PLL ࣝࣈ࣮ࢿ࢖

PLL Ᏻᐃ᫬㛫

PLL Ᏻᐃࡢ
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
ࢡࢵࣟࢡኚㄪ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫࢡࢵࣟࢡኚㄪ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫࢡࢵࣟࢡኚㄪ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫࢡࢵࣟࢡኚㄪ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫ  7.1.5

EMIࢆࢬ࢖ࣀࡢపῶ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫࡵࡓࡿࡍኚㄪࢆ௜ຍࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

ὀὀὀὀ

1. SSࡢධຊ࿘Ἴᩘ78ࡣMHz௨ୗ84ࠋࡍࡲࡾ࡞࡟MHz, 90MHz, 96MHzࡣ࡟౑⏝࡛ࠋࢇࡏࡲࡁ

ฟຊࢡࢵࣟࢡࠉฟຊࢡࢵࣟࢡࠉฟຊࢡࢵࣟࢡࠉฟຊࢡࢵࣟࢡࠉ7.5⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Max

༢఩༢఩༢఩༢఩

f
SSCLK ධຊSSࢡࢵࣟࢡ㸦ὀ1㸧 — 78 MHz

tSSW

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 000b㸧 -0.210 0.210 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 001b㸧 -0.333 0.333 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 010b㸧 -0.462 0.462 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 011b㸧 -0.586 0.586 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 100b㸧 -0.715 0.715 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 101b㸧 -0.842 0.842 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 110b㸧 -0.971 0.971 ns

SSࡢࢡࢵࣟࢡᣑᩓᖜ 㸦REG[10h]6ࢺࢵࣅ㹼4 = 111b㸧 -1.096 1.096 ns
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.2 ࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜ

ᅗᅗᅗᅗ7.3ࢺࢵࢭࣜࠉධຊࢺࢵࢭࣜࠉࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࠉࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࠉࢢ࣑ࣥ࢖ࢱධຊࢢ࣑ࣥ࢖ࢱ

ࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࠉࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࠉࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࠉࢢ࣑ࣥ࢖ࢱධຊࢺࢵࢭࣜࠉ7.6⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Max

༢఩༢఩༢఩༢఩

tRES ᖜࢫࣝࣃࢺࢵࢭࣜࣈ࢕ࢸࢡ࢔
1 — uS

tRESNC ᖜࢫࣝࣃࣝࢭࣥࣕ࢟ࢬ࢖ࣀ
— 10 nS

RESET#

tRES
tRESNC
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.3 㟁※ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

7.3.1  㟁※ᢞධࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

ᅗᅗᅗᅗ7.4ࠉ㟁※ᢞධࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

7.3.2  㟁※㐽᩿ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

ᅗᅗᅗᅗ7.5ࠉ㟁※㐽᩿ࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※ᢞධࠉ7.7⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Max

༢఩༢఩༢఩༢఩

tPON 㟁※ᢞධ᫬㛫ᕪ
0 — mS

ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࠉࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㟁※㐽᩿ࠉ7.8⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ Min Max ༢఩༢఩༢఩༢఩

tPOFF 㟁※㐽᩿᫬㛫ᕪ
0 — mS

IOVDD

tPON

COREVDD

USBVDD

tPOFF

COREVDD

IOVDD
USBVDD
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.4 ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍

7.4.1  USB2.0ࢢ࣑ࣥ࢖ࢱࢺ࣮࣏ࢫ࢖ࣂࢹࢢ࣑ࣥ࢖ࢱࢺ࣮࣏ࢫ࢖ࣂࢹࢢ࣑ࣥ࢖ࢱࢺ࣮࣏ࢫ࢖ࣂࢹࢢ࣑ࣥ࢖ࢱࢺ࣮࣏ࢫ࢖ࣂࢹ

USB2.0つ᱁࡟‽ᣐࠋࡍࡲࡋ

Universal Serial Bus Specification Revision 2.0 Released April 27, 2000.
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.5 SDRAMࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ᅗᅗᅗᅗ7-6ࠉࠉࠉࠉSDRAMࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖SDRAMࠉࠉࠉࠉ7-9⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
MIN MAX

༢఩༢఩༢఩༢఩

tmcc MCLKࣝࢡ࢖ࢧ᫬㛫 10 — ns

tmcl MCLK Lowࢫࣝࣃᖜ
3 — ns

tmch MCLK Highࢫࣝࣃᖜ
3 — ns

tmad SDRAMไᚚಙྕฟຊ㐜ᘏ᫬㛫
— 7 ns

tmah SDRAMไᚚಙྕฟຊࢻ࣮ࣝ࣍᫬㛫
1 — ns

tmdod SDRAMࢱ࣮ࢹಙྕฟຊ㐜ᘏ᫬㛫
— 7 ns

tmdoh SDRAMࢱ࣮ࢹಙྕฟຊࢻ࣮ࣝ࣍᫬㛫
1 — ns

tmdoz SDRAMࢱ࣮ࢹಙྕฟຊHi-Z᫬㛫
— 9 ns

tmdis SDRAMࢱ࣮ࢹಙྕධຊࣉࢵ࢔ࢺࢵࢭ᫬㛫
3 — ns

tmdih SDRAMࢱ࣮ࢹಙྕධຊࢻ࣮ࣝ࣍᫬㛫
2 — ns

MCLK

tmcc

tmch tmcl

tmad
tmah

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

MDQM[1:0], MCKE

tmdod tmdoh

MD[15:0]
(Output) 

MD[15:0]
(Input) 

tmdihtmdis

tmdoz
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
ᅗᅗᅗᅗ7-7ࠉࠉࠉࠉSDRAM࣮ࣜࢢ࣑ࣥ࢖ࢱࢻ࣮ࣜࢢ࣑ࣥ࢖ࢱࢻ࣮ࣜࢢ࣑ࣥ࢖ࢱࢻ࣮ࣜࢢ࣑ࣥ࢖ࢱࢻ

ὀὀὀὀ

CASࣞࠊ㛗㸻4ࢺࢫ࣮ࣂ ࠋࡍࡲࡾ࡞࡟ᅛᐃ࡟㸻2ࢩࣥࢸ࢖

MCLK

MA[9:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

H

MBA[1:0]

L

ࣈ࢕ࢸࢡ࢔

ࢻ࣐ࣥࢥ

ࢻ࣐ࣥࢥࢻ࣮ࣜ
ࢪ࣮ࣕࢳࣜࣉࢺ࣮࢜

 ࣝࣈ࣮ࢿ࢖

Bank

ColRow

MA[11:10] 01bRow

Bank
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
ᅗᅗᅗᅗ7-8ࠉࠉࠉࠉSDRAMࣛࢢ࣑ࣥ࢖ࢱࢺ࢖ࣛࢢ࣑ࣥ࢖ࢱࢺ࢖ࣛࢢ࣑ࣥ࢖ࢱࢺ࢖ࣛࢢ࣑ࣥ࢖ࢱࢺ࢖

ὀὀὀὀ

ࠋࡍࡲࡾ࡞࡟ᅛᐃ࡟㛗㸻4ࢺࢫ࣮ࣂ

MCLK

MA[9:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

H

Bank

Col

ࣈ࢕ࢸࢡ࢔

ࢻ࣐ࣥࢥ

ࢻ࣐ࣥࢥࢺ࢖ࣛ
ࢪ࣮ࣕࢳࣜࣉࢺ࣮࢜

ࣝࣈ࣮ࢿ࢖

MBA[1:0]

H or L

Row

MA[11:10] 01bRow

Bank
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
ᅗᅗᅗᅗ7-9ࢢ࣑ࣥ࢖ࢱࢬ࢖ࣛࣕࢩࢽ࢖ࠉࢢ࣑ࣥ࢖ࢱࢬ࢖ࣛࣕࢩࢽ࢖ࠉࢢ࣑ࣥ࢖ࢱࢬ࢖ࣛࣕࢩࢽ࢖ࠉࢢ࣑ࣥ࢖ࢱࢬ࢖ࣛࣕࢩࢽ࢖ࠉ

ὀὀὀὀ

㸦REG[84h] bit1 = 1㸧ࢺࢵࣅࢺࢵࢭࢬ࢖ࣛࣕࢩࢽ࢖ࡣࢫࣥࢣ࣮ࢩࢬ࢖ࣛࣕࢩࢽ࢖
࡛㉳ືࢬ࢖ࣛࣕࢩࢽ࢖ࠊࢀࡉᮇ㛫30000ࡣ*MCLKࢬ࢖ࣛࣕࢩࢽ࢖ࠋࡍࡲࡾ࡞࡟

ࠋࢇࡏࡲࡁ㉳ື࡛࠿ࡋ1ᅇࠊ࡟ᚋࢺࢵࢭࣜࡣࢫࣥࢣ࣮ࢩ

MCLK

MA[11:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

022h

ࢪ࣮ࣕࢳࣜࣉࢡࣥࣂ࣮ࣝ࢜

ࢻ࣐ࣥࢥ

ࣗࢩࢵࣞࣇࣜࢺ࣮࢜

㸦10ᅇ㸧ࢻ࣐ࣥࢥ

MBA[1:0]

L

H or L

ࢺࢵࢭࢱࢫࢪࣞࢻ࣮ࣔ

ࢻ࣐ࣥࢥ

H or L

MA10 = HH or L
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
ᅗᅗᅗᅗ7-10ࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠉ㸭ࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠉࢢ࣑ࣥ࢖ࢱࣗࢩࢵࣞࣇࣜࣇࣝࢭ㸭ࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠉࢢ࣑ࣥ࢖ࢱࣗࢩࢵࣞࣇࣜࣇࣝࢭ㸭ࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠉࢢ࣑ࣥ࢖ࢱࣗࢩࢵࣞࣇࣜࣇࣝࢭ㸭ࢢ࣑ࣥ࢖ࢱࣗࢩࢵࣞࣇࣜࣇࣝࢭ

ὀὀὀὀ

f / (タᐃ್ࢱࣥ࢘࢝REG[8Eh]/[8Ch]) = ᫬㛫ࣝࢡ࢖ࢧࣗࢩࢵࣞࣇࣜࢺ࣮࢜
MCLK

࡟

ࠋࡍࡲࡾ࡞

MCLK

MA[11:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

ࣗࢩࢵࣞࣇࣜࢺ࣮࢜

ࢻ࣐ࣥࢥ

ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

ࢺ࣮ࢱࢫ

MBA[1:0]

L

H or L

ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

ࢻ࢚ࣥ

H or L

H or L
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
ᅗᅗᅗᅗ7-11ࢢ࣑ࣥ࢖ࢱࣥ࢘ࢲ࣮࣡ࣃࠉࢢ࣑ࣥ࢖ࢱࣥ࢘ࢲ࣮࣡ࣃࠉࢢ࣑ࣥ࢖ࢱࣥ࢘ࢲ࣮࣡ࣃࠉࢢ࣑ࣥ࢖ࢱࣥ࢘ࢲ࣮࣡ࣃࠉ

ὀὀὀὀ

ࠊࡵࡓࡿࡍฟຊࢆࣝ࣋ࣞ࢖ࣁࡣไᚚಙྕࡶሙྜ࡛ࡓࡗ࡞࡟ࣥ࢘ࢲ࣮࣡ࣃ

SDRAMࡢ㟁※ࢆⴠࠋࢇࡏࡲࡁ࡛ࡣ࡜ࡇࡍ࡜

MCLK

MA[11:0]

MD[15:0]

MCKE

MCS#

MRAS#

MCAS#

MWE#

MDQM[1:0]

ࣥ࢘ࢲ࣮࣡ࣃ

ࢺ࣮ࢱࢫ

MBA[1:0]

L

ࣥ࢘ࢲ࣮࣡ࣃ

ࢻ࢚ࣥ

H or L

H or L

H or L

H

H

H
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.6 ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩ

7.6.1  SPIࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ᅗᅗᅗᅗ7-12ࠉࠉࠉࠉSPIࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖SPIࠉࠉࠉࠉ7-10⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
MIN MAX

༢఩༢఩༢఩༢఩

tscc SCKࣝࢡ࢖ࢧ᫬㛫
66 — ns

tscl SCK Lowࢫࣝࣃᖜ
tscc x 0.45 — ns

tsch SCL Highࢫࣝࣃᖜ
tscc x 0.45 — ns

tsdod MOSIࢱ࣮ࢹಙྕฟຊ㐜ᘏ᫬㛫
— 20 ns

tsdoh MOSIࢱ࣮ࢹಙྕฟຊࢻ࣮ࣝ࣍᫬㛫
0 — ns

tsdis MISOࢱ࣮ࢹಙྕධຊࣉࢵ࢔ࢺࢵࢭ᫬㛫
20 — ns

tsdih MISOࢱ࣮ࢹಙྕධຊࢻ࣮ࣝ࣍᫬㛫
10 — ns

SCK

tscc

tsch tscl

tsdod
tsdoh

MOSI

tsdis tsdih

MISO

(CPOL = 0)
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.6.2  Slave Select ࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱ

ᅗᅗᅗᅗ7-13ࠉࠉࠉࠉSlave Select ࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱ

Slave Selectࠉࠉࠉࠉ7-11⾲⾲⾲⾲ ࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱ

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
MIN MAX

༢఩༢఩༢఩༢఩

tsss SS#ࣉࢵ࢔ࢺࢵࢭ᫬㛫
400 — ns

tsshl SS#ࢻ࣮ࣝ࣍᫬㛫 1000 — ns

tssw SS#ࢫࣝࣃᖜ
1000 — ns

SCK

SS#

tsss tssh

tssw
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.6.3  I2Cࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ᅗᅗᅗᅗ7-14ࠉࠉࠉࠉI2Cࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖I2Cࠉࠉࠉࠉ7-12⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
MIN MAX

༢఩༢఩༢఩༢఩

ti2cc I2CCLKࣝࢡ࢖ࢧ᫬㛫
2130 — ns

ti2cl I2CCLK Lowࢫࣝࣃᖜ
ti2cc x 0.45 — ns

ti2ch I2CCLK Highࢫࣝࣃᖜ
ti2cc x 0.45 — ns

ti2dod I2CDATAࢱ࣮ࢹಙྕฟຊ㐜ᘏ᫬㛫
— 20 ns

ti2doh I2CDATAࢱ࣮ࢹಙྕฟຊࢻ࣮ࣝ࣍᫬㛫
0 — ns

ti2doz I2CDATAࢱ࣮ࢹಙྕฟຊHI-Z᫬㛫
— 20 ns

ti2dis I2CDATAࢱ࣮ࢹಙྕධຊࣉࢵ࢔ࢺࢵࢭ᫬㛫
20 — ns

ti2dih I2CDATAࢱ࣮ࢹಙྕධຊࢻ࣮ࣝ࣍᫬㛫
10 — ns

I2CCLK

ti2cc

ti2cl ti2ch

ti2dod
ti2doh

I2CDATA

ti2dis ti2dih

I2CDATA

(Output)

(Input)

ti2doz

ὀ㸸I2CCLK, I2CDATA ࠋࡍࡲࢀࡉࣈ࢖ࣛࢻࡾࡼ࡟᢬ᢠࣉࢵ࢔ࣝࣉࡢእ㒊ࡣฟຊࣝ࣋ࣞ࢖ࣁࠊ࡟ࡶ࡜
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.7 LCDࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

LCDࢆࣝࢿࣃ㥑ື࡟ࡵࡓࡿࡍᚲせࠋࡍࡲࡋ♧ࢆࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱ࡞

ᅗᅗᅗᅗ7.15ࠉࠉࠉࠉ LCDࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃ

ὀὀὀὀ

Ts = 1/PCLK

ࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢱ࣮࣓ࣛࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃLCDࠉࠉࠉࠉ7.13⾲⾲⾲⾲

グྕグྕグྕグྕ ㄝ᫂ㄝ᫂ㄝ᫂ㄝ᫂ ᑐ㇟ࣞࢱࢫࢪᑐ㇟ࣞࢱࢫࢪᑐ㇟ࣞࢱࢫࢪᑐ㇟ࣞࢱࢫࢪ
Min Max

༢఩༢఩༢఩༢఩

HDISP
Ỉᖹ⾲♧ᮇ㛫 ((REG[16h]0-6ࢺࢵࣅ) + 1) x 8 32 960

Ts
HNDP

Ỉᖹ㠀⾲♧ᮇ㛫 ((REG[18h]7ࢺࢵࣅ㹼0) + 1) x 2 4 512

HPS PHSࢫࣝࣃ㛤ጞ఩⨨ (REG[22h]6ࢺࢵࣅ㹼0) 0 127

HSW PHSࢫࣝࣃᖜ (REG[20h]6ࢺࢵࣅ㹼0) + 1 1 128

VDISP
ᆶ┤⾲♧ᮇ㛫 (REG[1Ch]1ࢺࢵࣅ㹼0ࠊREG[1Ah]7ࢺࢵࣅ㹼0) + 1 32 960

ࣥ࢖ࣛ

VNDP
ᆶ┤㠀⾲♧ᮇ㛫 ((REG[1Eh]7ࢺࢵࣅ㹼0) + 1) x 2 4 512

VPS PVSࢫࣝࣃ㛤ጞ఩⨨ (REG[26h]7ࢺࢵࣅ㹼0) 0 255

VSW PVSࢫࣝࣃᖜ (REG[24h]5ࢺࢵࣅ㹼0) + 1 1 64

V
D

IS
P

HDISP

HPS

PDE

HDISP

V
S

W

HSW

HNDP

V
P

S

V
D

IS
P

V
N

D
P

P
D

E

PHS

HNDP
V

N
D

P

P
V

S

S1D13U11 LCD࣮ࣛࣟࢺࣥࢥ Seiko Epson Corporation 49
ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢻ࣮ࣁ 㸦Rev. 1.6㸧



7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.7.1  LCDࣝࢿࣃ⾲♧㛤ጞࣝࢿࣃࢫࣥࢣ࣮ࢩ⾲♧㛤ጞࣝࢿࣃࢫࣥࢣ࣮ࢩ⾲♧㛤ጞࣝࢿࣃࢫࣥࢣ࣮ࢩ⾲♧㛤ጞࢫࣥࢣ࣮ࢩ

ᅗᅗᅗᅗ7.16ࠉࠉࠉࠉLCDࣝࢿࣃ⾲♧㛤ጞࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ⾲♧㛤ጞࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ⾲♧㛤ጞࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ⾲♧㛤ጞࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

7.7.2  LCDࣝࢿࣃ⾲♧೵Ṇࣝࢿࣃࢫࣥࢣ࣮ࢩ⾲♧೵Ṇࣝࢿࣃࢫࣥࢣ࣮ࢩ⾲♧೵Ṇࣝࢿࣃࢫࣥࢣ࣮ࢩ⾲♧೵Ṇࢫࣥࢣ࣮ࢩ

ᅗᅗᅗᅗ7.17ࠉࠉࠉࠉLCDࣝࢿࣃ⾲♧೵Ṇࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ⾲♧೵Ṇࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ⾲♧೵Ṇࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ⾲♧೵Ṇࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ

 ࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㛤ጞ♧⾲ࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㛤ጞ♧⾲ࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㛤ጞ♧⾲ࣝࢿࣃࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ㛤ጞ♧⾲ࣝࢿࣃLCDࠉࠉࠉࠉ7.14⾲⾲⾲⾲
グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ

Min Max
༢఩༢఩༢఩༢఩

t1
ࣈ࢕ࢸࢡ࢔ࡀЍLCDಙྕࣝࣈ࣮ࢭ࢕ࢹࡀࣥ࢜♧⾲

0 10 Ts

 ࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢢ࣑ࣥ࢖ࢱࢫࣥࢣ࣮ࢩ೵Ṇ♧⾲ࣝࢿࣃࢫࣥࢣ࣮ࢩ೵Ṇ♧⾲ࣝࢿࣃࢫࣥࢣ࣮ࢩ೵Ṇ♧⾲ࣝࢿࣃࢫࣥࢣ࣮ࢩ೵Ṇ♧⾲ࣝࢿࣃLCDࠉࠉࠉࠉ7.15⾲⾲⾲⾲
グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ

Min Max
༢఩༢఩༢఩༢఩

t1
LowࡀЍLCDಙྕࣝࣈ࣮ࢿ࢖ࡀࣥ࢜♧⾲ 0 10 Ts

LCD ಙྕ ***

t1

**LCD ⾲♧㛤ጞࢺࢵࣅࣥ࢜♧⾲ࠊࡣࢫࣥࢣ࣮ࢩ㸦REG[2Ah] ࢺࢵࣅ 0㸧ࢆ 0 ࡽ࠿ 1 ࠋࡍࡲࢀࡉ㉳ື࡛࡜ࡇࡿࡍ࡟

***LCD ಙྕࠊࡣ࡟PDR[7:0], PDG[7:0], PDB[7:0], PCLK, PHS, PVS ࡧࡼ࠾ PDE ࠋࡍࡲࡾ࠶ࡀ

ࢺࢵࣅࣥ࢜♧⾲ **

LCD ಙྕ ***

***LCD ಙྕࠊࡣ࡟PDR[7:0], PDG[7:0], PDB[7:0], PCLK, PHS, PVS ࡧࡼ࠾ PDE ࠋࡍࡲࡾ࠶ࡀ

t1

ࢺࢵࣅࣥ࢜♧⾲ **

**LCD ⾲♧೵Ṇࢺࢵࣅࣥ࢜♧⾲ࠊࡣࢫࣥࢣ࣮ࢩ㸦REG[2Ah] ࢺࢵࣅ 0㸧ࢆ 1 ࡽ࠿ 0 ࠋࡍࡲࢀࡉ㉳ື࡛࡜ࡇࡿࡍ࡟
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.7.3  LCDࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃ

ᅗᅗᅗᅗ7.18ࠉࠉࠉࠉLCDࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃ

ὀὀὀὀ

PHSࠊPVSࡧࡼ࠾PCLK࡚࡟ࢱࢫࢪࣞࡣᴟᛶ㑅ᢥࠋࡍࡲࡁ࡛ࡀ

t3

t5

PHS

t1

t4

PVS

PDE

PCLKࠉ

Last

t2

PHS

21

t13t10 t11 t14

t15 t16

t7
t8

t9 t12

PDR[7:0]

t6

↓ຠ↓ຠ

PCLKࠉ

t13t10 t11 t14
t9 t12

(REG[28h] bit7=1)

(REG[28h] bit7=0)

PDE

t17 t18

PDG[7:0]
PDB[7:0]
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
1. Ts ࿘ᮇࢡࢵࣟࢡࣝࢭࢡࣆ = 

ࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃࢢ࣑ࣥ࢖ࢱࣝࢿࣃLCDࠉࠉࠉࠉ7.16⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
Min Typ Max

༢఩༢఩༢఩༢఩

t1 PVSࣝࢡ࢖ࢧ᫬㛫
— VDISP + VNDP —

ࣥ࢖ࣛ

t2 PVSࢫࣝࣃᖜLow — VSW —
ࣥ࢖ࣛ

t3 PVS❧ࡕୗࢪࢵ࢚ࡾࡀЍPHS❧ࡕୗࡢࢪࢵ࢚ࡾࡀ఩┦ᕪ
— HPS — Ts

t4 PHSࣝࢡ࢖ࢧ᫬㛫
— HDISP + HNDP — Ts

t5 PHSࢫࣝࣃᖜLow — HSW — Ts

t6 PHS❧ࡕୗࢪࢵ࢚ࡾࡀЍPDEࣈ࢕ࢸࢡ࢔
— HNDP - HPS — Ts

t7 PDEࢫࣝࣃᖜ
— HDISP — Ts

t8 PDE❧ࡕୗࢪࢵ࢚ࡾࡀЍPHS❧ࡕୗࢪࢵ࢚ࡾࡀ
— HPS — Ts

t9 PCLK࿘ᮇ
1 — — Ts

t10 PCLKࢫࣝࣃᖜLow 0.5 — — Ts
t11 PCLKࢫࣝࣃᖜHigh 0.5 — — Ts
t12 PHSࣉࢵ࢔ࢺࢵࢭЍPCLKࢪࢵ࢚ࣈ࢕ࢸࢡ࢔

0.5 — — Ts
t13 PDEЍPCLK❧ࣉࢵ࢔ࢺࢵࢭࡢࢪࢵ࢚ࡾࡀୖࡕ᫬㛫

0.5 — — Ts
t14 PCLKࡢࡽ࠿ࢪࢵ࢚ࣈ࢕ࢸࢡ࢔PDEࢻ࣮ࣝ࣍

0.5 — — Ts
t15 PDࣉࢵ࢔ࢺࢵࢭࢱ࣮ࢹЍPCLKࢪࢵ࢚ࣈ࢕ࢸࢡ࢔

0.5 — — Ts
t16 PCLKࡢࡽ࠿ࢪࢵ࢚ࣈ࢕ࢸࢡ࢔PDࢻ࣮ࣝ࣍ࢱ࣮ࢹ

0.5 — — Ts
t17 PDEࣉࢵ࢔ࢺࢵࢭࣉࢵࢺࢫЍPVS㛤ጞ

— VPS — Ts
t18

ᆶ┤㠀⾲♧ᮇ㛫
— VNDP — Ts
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7. AC≉ᛶ≉ᛶ≉ᛶ≉ᛶ
7.7.4  LCDࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ᅗᅗᅗᅗ7-19ࠉࠉࠉࠉLCDࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖

ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖LCDࠉࠉࠉࠉ7-17⾲⾲⾲⾲

グྕグྕグྕグྕ ࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃࢱ࣮࣓ࣛࣃ
MIN MAX

༢఩༢఩༢఩༢఩

tpcc PCLKࣝࢡ࢖ࢧ᫬㛫
20 — ns

tpcl PCLK Lowࢫࣝࣃᖜ
tpcc x 0.4 — ns

tpch PCLK Highࢫࣝࣃᖜ
tpcc x 0.4 — ns

tpds LCDไᚚಙྕฟຊࣉࢵ࢔ࢺࢵࢭ᫬㛫
tpch - 3 — ns

tpdh LCDไᚚಙྕฟຊࢻ࣮ࣝ࣍᫬㛫
tpcl - 3 — ns

tpcc

tpch tpcl

tpds tpdh

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

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

8.1 ⬟ᶵࢡࢵࣟࢡ⬟ᶵࢡࢵࣟࢡ⬟ᶵࢡࢵࣟࢡ⬟ᶵࢡࢵࣟࢡ

S1D13U11ࢡࢵࣟࢡࡢධຊࡣỈᬗⓎ᣺➃Ꮚࠋࡍࡲࡾ࡞࡟ࡽ࠿USBࢫ࣮࢙ࣇࢱࣥ࢖㒊࡟ᚲせ࡞

USBࢡࢵࣟࢡ㸦USBCLK㸧ࠊࡣUSB-PLLࡽ࠿⏕ᡂࠋࡍࡲࢀࡉLCDࢫ࣮࢙ࣇࢱࣥ࢖㒊࡟ᚲせ࡞

㸦SDCLK㸧ࢡࢵࣟࢡSDRAMࡲࡲࡢࡑࡣࢡࢵࣟࢡPLLࠋࡍࡲࢀࡉᡂ⏕ࡽ࠿PLLࠊࡣࢡࢵࣟࢡ
ࣃLCDࠋࡍࡲࡾ࡞࡟㸦LCDCLK㸧ࢡࢵࣟࢡLCDࡀࢡࢵࣟࢡࡓࢀࡉศ࿘ࡽ࠿SDCLKࠊࡾ࡞࡟

ࠋࡍ࡛ࢡࢵࣟࢡࡌྠ࡜LCDCLKࠊࡣ㸦PCLK㸧ࢡࢵࣟࢡࣝࢭࢡࣆࡿࡍ㥑ືࢆࣝࢿ

SDCLKࡣࡓࡲLCDCLK࣒ࣛࢺࢡ࣌ࢫࢻࢵࣞࣉࢫ࡟ኚㄪ㸦SS㸧ࢆ௜ຍࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

ࠋࡍࡲࡾ࡞࡟78MHz௨ୗࡋࡔࡓ

ᅗᅗᅗᅗ8.1ࢡࢵࣟࢡࠉᶵ⬟ࢡࢵࣟࣈᅗࢡࢵࣟࢡࠉᶵ⬟ࢡࢵࣟࣈᅗࢡࢵࣟࢡࠉᶵ⬟ࢡࢵࣟࣈᅗࢡࢵࣟࢡࠉᶵ⬟ࢡࢵࣟࣈᅗ

OSCI

PLL

㸦REG[12h] ࢺࢵࣅ 7㸧

1

0

࣮ࣜࣇࢳࢵࣜࢢ

SDCLK 㑅ᢥࢡࢵࣟࢡ

PLL ฟຊࢡࢵࣟࢡ㑅ᢥ

㸦REG[0Ch] ࢺࢵࣅ 3-0㸧

SDCLK ࣝࣈ࣮ࢿ࢖ࢡࢵࣟࢡ

㸦REG[68h] ࢺࢵࣅ 0㸧

ศ࿘ჾ

1/2 or 1/4

㸦REG[04h] ࢺࢵࣅ 0㸧
PLL ධຊࢡࢵࣟࢡ㑅ᢥ

SDCLK

ศ࿘ჾ

1/2 㹼

1/8

LCDCLK ศ࿘㑅ᢥ

㸦REG[12h] ࢺࢵࣅ 6-4㸧
LCDCLK

SS ࣝࣈ࣮ࢿ࢖

SS

㸦REG[0Eh] ࢺࢵࣅ 7㸧

(PCLK)

0

1

01

SS 㑅ᢥࢡࢵࣟࢡ

㸦REG[12h] ࢺࢵࣅ 1-0㸧

SS 㑅ᢥࢡࢵࣟࢡ

㸦REG[12h] ࢺࢵࣅ 1)

1

0

6MHz

㸦REG[06h] ࢺࢵࣅ 4㸧

OSCO

1MȐ

12MHz or 24MHz

CNF0

USB-PLL
USBCLK
(60MHz)

PLL ࣝࣈ࣮ࢿ࢖

㸦REG[04h] ࢺࢵࣅ 7㸧

Sleep ไᚚ

(MCLK)

00
1x
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ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ .9
ࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜࢺࢵࢭࣜ  .9

9.1 ⬟ᶵࢺࢵࢭࣜ⬟ᶵࢺࢵࢭࣜ⬟ᶵࢺࢵࢭࣜ⬟ᶵࢺࢵࢭࣜ

S1D13U113ࡣ࡟ࢺࢵࢭࣜࡢ✀㢮᪉ἲࠋࡍࡲࡾ࠶ࡀ

ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ  9.1.1

ࢆࣝ࣋ᐃᮇ㛫௨ୖ୍࣮ࣟࣞࠋࡍࡲࡾ࡞࡟ධຊࡢࡽ࠿RESET#➃Ꮚࠊࡣࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ

ධຊࡢ࡚࡭ࡍࡴྵࢆࢱࢫࢪࣞࠊࡾࡼ࡟࡜ࡇࡿࡍᅇ㊰ࠋࡍࡲࢀࡉࢺࢵࢭࣜࡀ

ࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯ  9.1.2

ែ≦ࡢᚋࢺࢵࢭࣜࠋࡍࡲࡾ࡞࡟ධຊࢻ࣐ࣥࢥࡢࡽ࠿CPUࢺࢫ࣍ࠊࡣࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯ

ࡣヲ⣽ࡢࢻ࣐ࣥࢥࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯࠋࡍࡲࡾ࡞࡟ࡌྠ࡜ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࠊࡣ

ࠗS1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷ࠋ࠸ࡉࡔࡃ࡚ࡋ

9.1.3  USBࢺࢵࢭࣜࢫࣂࢺࢵࢭࣜࢫࣂࢺࢵࢭࣜࢫࣂࢺࢵࢭࣜࢫࣂ

USBࢺࢫ࣍ࠊࡣࢺࢵࢭࣜࢫࣂCPUࡢࡽ࠿USBࢺࢵࢭࣜࢫࣂධຊࢺࢵࢭࣜࠋࡍࡲࡾ࡞࡟ᚋࡢ≧

ែࠊࡣUSBࢺ࣮࣏ࢫ࢖ࣂࢹ௨እࡣ๓ࡢ≧ែࢆಖᣢࠋࡍࡲࡋUSBࢺࢵࢭࣜࢫࣂᶵ⬟ࡢヲ⣽ࡣ

ࠗS1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷ࠋ࠸ࡉࡔࡃ࡚ࡋ

ᅗᅗᅗᅗ9.1ࠉࠉࠉࠉUSBࢺࢵࢭࣜࢫࣂ㸦ࢺࢵࢭࣜࢫࣂ㸦ࢺࢵࢭࣜࢫࣂ㸦ࢺࢵࢭࣜࢫࣂ㸦HS࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧

ᅗᅗᅗᅗ9.2ࠉࠉࠉࠉUSBࢺࢵࢭࣜࢫࣂ㸦ࢺࢵࢭࣜࢫࣂ㸦ࢺࢵࢭࣜࢫࣂ㸦ࢺࢵࢭࣜࢫࣂ㸦FS࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧

HS࣮ࣔࢻ

DP / DM

FS࣮ࣔࢻ

ࢺࢵࢭࣜ

ࢺ࣮ࢱࢫࣜ

Driven SE0
Last Activity

time
3ms㹼 3.125ms 100us㹼 875us

DP / DM

FS࣮ࣔࢻ

ࢺࢵࢭࣜ

ࢺ࣮ࢱࢫࣜ

’J’ StateLast Activity Driven SE0

time
2.5us௨ୖ
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ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ .10
ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍  .10

10.1 USBࢺ࣮࣏ࢫ࢖ࣂࢹࢺ࣮࣏ࢫ࢖ࣂࢹࢺ࣮࣏ࢫ࢖ࣂࢹࢺ࣮࣏ࢫ࢖ࣂࢹ

S1D13U11ࠊࡣUSB2.0 (Universal Serial Bus Specification Revision 2.0) つ᱁࡟‽ᣐࢫ࢖ࣁࡓࡋ

ࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࢆࢺ࣮࣏ࢫ࢖ࣂࢹUSBࡢ௙ᵝࢻ࣮ࣆ

ࢻ࣮ࣔࢻ࣮ࣆࢫࢻ࣮ࣔࢻ࣮ࣆࢫࢻ࣮ࣔࢻ࣮ࣆࢫࢻ࣮ࣔࢻ࣮ࣆࢫ  10.1.1

ࢧࢆࢻ࣮ࣔࢻ࣮ࣆࢫࡢ㸦FS㸸12Mbps㸧ࢻ࣮ࣆࢫࣝࣇࡧࡼ࠾㸦HS㸸480Mbps㸧ࢻ࣮ࣆࢫ࢖ࣁ

ࢫࠊࡾࡼ࡟ࣥࣙࢩ࣮࢚ࢩࢦࢿࢻ࣮ࣆࢫࡿࢀࢃ⾜࡟᫬ࢺࢵࢭࣜࢫࣂUSBࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏

ࡓࡋ⥆᥋࡜ࢺࢫ࣍USBࡿࡍᑐᛂ࡟ࢻHS࣮ࣔࡤ࠼౛ࠋࡍࡲࢀࡉỴᐃ࡟ⓗື⮬ࡣࢻ࣮ࣔࢻ࣮ࣆ

ሙྜࡾࡼ࡟ࣥࣙࢩ࣮࢚ࢩࢦࢿࢻ࣮ࣆࢫࠊࡣ⮬ືⓗ࡟HSࣔ ࠋࡍࡲࢀࡉ㑅ᢥࡀࢻ࣮

10.1.2  ㌿㏦ࣉ࢖ࢱ㌿㏦ࣉ࢖ࢱ㌿㏦ࣉ࢖ࢱ㌿㏦ࣉ࢖ࢱ

࡚ࡋࢺ࣮࣏ࢧࢆIN㌿㏦ࢺࣉࣛࢱࣥ࢖ࠊOUT㌿㏦ࢡࣝࣂࠊIN㌿㏦ࢡࣝࣂࠊ㌿㏦࣮ࣝࣟࢺࣥࢥ

ࠋࢇࡏࡲ࠸࡚ࡋࢺ࣮࣏ࢧࡣࣉ࢖ࢱ㌿㏦ࡢ௚ࡢࡑࠋࡍࡲ࠸

࣮ࢱࣉࣜࢡࢫ࢕ࢹ࣮ࢱࣉࣜࢡࢫ࢕ࢹ࣮ࢱࣉࣜࢡࢫ࢕ࢹ࣮ࢱࣉࣜࢡࢫ࢕ࢹ  10.1.3

ࣇࢯS1D13U11ࠗࡣヲ⣽ࡢ࣮ࢱࣉࣜࢡࢫ࢕ࢹࠋࡍࡲࡾ࡞࡟ࢫࣛࢡ࣮ࢲࣥ࣋ࡣࢫࣛࢡࢫ࢖ࣂࢹ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺ

࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉ࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉ࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉ࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉ  10.1.4

ࢫ࣍ࠋࡍࡲ࠸࡚ࡋෆⶶࢆ࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉࠊࡵࡓࡿࡍ࡟ᐜ᫆ࢆไᚚࡢࡽ࠿CPUࢺࢫ࣍

ࡣヲ⣽ࡢ௙ᵝࣝࢥࢺࣟࣉࠋࡍࡲࡋไᚚࢆS1D13U11࡚ࡋ⏝౑ࢆࣝࢥࢺࣟࣉࡢつᐃࠊࡣCPUࢺ

ࠗS1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷ࠋ࠸ࡉࡔࡃ࡚ࡋ

ࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥ  10.1.5

࡞࡟ᚲせࡀࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥࠊࡣ࡟ࡵࡓࡿࡏࡉసືࢆ࣮ࢧࣥࢣ࣮ࢩࣝࢥࢺࣟࣉ

⏤⤒ࢫ࣮࢙ࣇࢱࣥ࢖SPIࡣࡓࡲ⏤⤒ࢺ࣮࣏USBࠊࡣࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥࠋࡍࡲࡾ

㸦࣓ࣜࣔࣗࢩࢵࣛࣇࣝ࢔ࣜࢩ㸧ࡽ࠿ෆⶶࡢSRAM㸦96Kࢺ࢖ࣂ㸧ࡉࡔࡃ࡚ࡋࢻ࣮ࣟࣥ࢘ࢲ࡬

ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢ᪉ἲࢻ࣮ࣟࣥ࢘ࢲࠋ࠸

ࠋ࠸ࡉࡔࡃ࡚

10.1.6  እ௜ࡅᅇ㊰እ௜ࡅᅇ㊰እ௜ࡅᅇ㊰እ௜ࡅᅇ㊰

S1D13U11ࠊࡣHSࣔ FSࣔࡧࡼ࠾⏝ࢻ࣮ ࢀࡽ࠸⏝࡟ⓗ⯡୍ࠊࡾ࠾࡚ࡋෆⶶࢆ᢬ᢠ➃⤊ࡢ⏝ࢻ࣮

ࠊࡣࣥ࢖DP/DMࣛࠊࡵࡓࡢࡑࠋࡍ୙せ࡛ࡀ㒊ရࡅእ௜ࡢࡵࡓࡢㄪᩚࢫࣥࢲ࣮ࣆࣥ࢖ࡿ࠸࡚

S1D13U11ࢱࢡࢿࢥ࡜㸦ࡣࡓࡲUSBࢫ࢖ࣂࢹࢺࢫ࣍㸧ࠊࡋࡔࡓࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ⤖┤ࢆ

㟼㟁ẼಖㆤࡸEMIᑐ⟇ࠊࡣ࡚ࡋࡲࡁࡘ࡟ᚲせ࡟ᛂ࡚ࡌ㐺ษ࡞㒊ရࡈࢆ౑⏝ࠋ࠸ࡉࡔࡃ

VBUS➃Ꮚ5ࡣVධຊࠊࡾ࠾࡚ࡗ࡞࡜እ㒊࡛ࡢ㟁ᅽኚ᥮ࢆᚲせࡋࡔࡓࠋࢇࡏࡲࡋ࡜USBࢺࢫ࣍

〇ရࡢ✀㢮ࠊࡣ࡚ࡗࡼ࡟᥋⥆᫬࡟VBUS࡟ᐃ᱁ࢆ㉸ࢆࢪ࣮ࢧࡿ࠼༳ຍࡢࡍࡲࡾ࠶ࡀ࡜ࡇࡿࡍ

ࠋࡍࡲ࠸࡚ࡋ᥎ዡࢆ௜ຍࡢಖㆤᅇ㊰ࡢࡵࡓࡢࡑࠊ࡛
56 Seiko Epson Corporation S1D13U11 LCD࣮ࣛࣟࢺࣥࢥ

㸦Rev. 1.6㸧 ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢻ࣮ࣁ



ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ .10
10.2 ࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥ

S1D13U11ࠊ࡜0ࢺࣥ࢖࣏ࢻ࢚ࣥࠊࡣ⏝㏵ࡀỴ4ࡿ࠸࡚ࡗࡲᮏࢆࢺࣥ࢖࣏ࢻ࢚ࣥࡢഛࡲ࠸࡚࠼

ࠋࡍ

0ࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥ  10.2.1

HSࣔࠋࡍࡲࢀࡉ⏝౑࡟㌿㏦࣮ࣝࣟࢺࣥࢥ FSࣔࠊࢺ࢖ࣂ㸸64ࢻ࣮ ࠋࡍࡲࡾ࡞࡟ࢺ࢖ࣂ㸸64ࢻ࣮

S1D13U11࣮ࣝࣟࢺࣥࢥࡣ㌿㏦ࢆ౑⏝ࠊ࡚ࡋᶆ‽ࣜࡢࢺࢫ࢚ࢡ࣮ࣜࢲࣥ࣋ࡧࡼ࠾ࢺࢫ࢚ࢡ㌿

㏦ࡢࢺࢫ࢚ࢡࣜࡿࢀࡉࢺ࣮࣏ࢧࠋࡍࡲࡋࢆヲ⣽ࠗࡣ S1D13U11ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔

1ࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥ  10.2.2

HSࣔࠋࡍࡲࢀࡉ⏝౑࡟㌿㏦ࢻ࣐ࣥࢥ࡚ࡋ࡜OUT㌿㏦ࢡࣝࣂ FSࣔࠊࢺ࢖ࣂ㸸512ࢻ࣮ 㸸64ࢻ࣮
ࡃ⥆࡟ࢀࡑ㸩ࢻ࣐ࣥࢥ㸦ࢡࢵࣟࣈࢻ࣐ࣥࢥࡽ࠿CPUࢺࢫ࣍ࡣS1D13U11ࠋࡍࡲࡾ࡞࡟ࢺ࢖ࣂ

࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࣝࢥࢺࣟࣉࠋࡍࡲࡋಙཷࢆ㸧ࢱ࣮ࢹ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ

2ࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥ  10.2.3

HSࣔࠋࡍࡲࢀࡉ⏝౑࡟㌿㏦ࢫࢱ࣮ࢸࢫ࡚ࡋ࡜IN㌿㏦ࢡࣝࣂ FSࣔࠊࢺ࢖ࣂ㸸512ࢻ࣮ 㸸64ࢻ࣮
ࢱ࣮ࢸࢫ࡬CPUࢺࢫ࣍ࠊ࡚ࡋ࡜㏉ಙࡿࡍᑐ࡟ಙཷࢻ࣐ࣥࢥࡣS1D13U11ࠋࡍࡲࡾ࡞࡟ࢺ࢖ࣂ

ࡣヲ⣽ࠗࡢࣝࢥࢺࣟࣉࠋࡍࡲࡋ㏦ಙࢆ㸧ࢱ࣮ࢹࡃ⥆࡟ࢀࡑ㸩ࢫࢱ࣮ࢸࢫ㸦ࢡࢵࣟࣈࢫ S1D13U11
ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯ

3ࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥ  10.2.4

HSࣔࠋࡍࡲࢀࡉ⏝౑࡟▱㏻ࢺࣥ࣋࢖࡚ࡋ࡜IN㌿㏦ࢺࣉࣛࢱࣥ࢖ FSࣔࠊࢺ࢖ࣂ㸸64ࢻ࣮ 㸸ࢻ࣮

ࡃ⥆࡟ࢀࡑ㸩ࢺࣥ࣋࢖㸦ࢡࢵࣟࣈࢺࣥ࣋࢖࡬CPUࢺࢫ࣍ࡣS1D13U11ࠋࡍࡲࡾ࡞࡟ࢺ࢖ࣂ64

࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࣝࢥࢺࣟࣉࠋࡍࡲࡋ㏦ಙࢆ㸧ࢱ࣮ࢹ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ

4ࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥࢺࣥ࢖࣏ࢻ࢚ࣥ  10.2.5

HSࣔࠋࡍࡲࢀࡉ⏝౑࡟㌿㏦ࢱ࣮ࢹീ⏬࡚ࡋ࡜OUT㌿㏦ࢡࣝࣂ FSࣔࠊࢺ࢖ࣂ㸸512ࢻ࣮ 㸸ࢻ࣮

ࣥ࢖࣏ࢻ࢚ࣥࠋࡍࡲࡋಙཷࢆࢱ࣮ࢹീ⏬ࡽ࠿CPUࢺࢫ࣍ࡣS1D13U11ࠋࡍࡲࡾ࡞࡟ࢺ࢖ࣂ64

ࡣヲ⣽ࡢࣝࢥࢺࣟࣉࠋࡍࡲ࠸࡚ࢀࡉ㧗㏿໬ࠊࡾࡼ࡟DMA㌿㏦ࡣ㛫ࢫ࣮࢙ࣇࢱࣥ࢖LCD࡜4ࢺ

ࠗS1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷ࠋ࠸ࡉࡔࡃ࡚ࡋ
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ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ .10
10.3 ࣝࢥࢺࣟࣉࣝࢥࢺࣟࣉࣝࢥࢺࣟࣉࣝࢥࢺࣟࣉ

S1D13U11ࢺࢫ࣍ࠊࡣCPUࡢ࡜㛫࡛ࢻ࣐ࣥࢥ㌿㏦ࢫࢱ࣮ࢸࢫࠊ㌿㏦ࢺࣥ࣋࢖ࠊ㏻▱ࠊ⏬ീ࣮ࢹ

࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࣝࢥࢺࣟࣉࠋࡍࡲ࠸⾜ࢆ㌿㏦ࢱ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ

ࢻ࣐ࣥࢥࢻ࣐ࣥࢥࢻ࣐ࣥࢥࢻ࣐ࣥࢥ  10.3.1

S1D13U11ࢺࢫ࣍ࢆࢻ࣐ࣥࢥࠊࡣCPUཷࡽ࠿ಙࠋࡍࡲࡋ

ࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫ  10.3.2

S1D13U11ࢺࢫ࣍ࢆࢫࢱ࣮ࢸࢫࠊࡣCPU࡬㏉ಙࠋࡍࡲࡋ

▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖  10.3.3

S1D13U11ࢺࣥ࣋࢖ࠊࡣ㏻▱ࢺࢫ࣍ࢆCPU࡬㏦ಙࠋࡍࡲࡋ

㢮✀ࢻ࣐ࣥࢥࠉ㢮✀ࢻ࣐ࣥࢥࠉ㢮✀ࢻ࣐ࣥࢥࠉ㢮✀ࢻ࣐ࣥࢥࠉ10.1⾲⾲⾲⾲

ࢻ࣐ࣥࢥࢻ࣐ࣥࢥࢻ࣐ࣥࢥࢻ࣐ࣥࢥ ᴫせᴫせᴫせᴫせ

ࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥ ࡍࡲࡋไᚚࢆࢻ࣮ࣟࣥ࢘ࢲࡢࢱ࣮ࢹࣥࣙࢩ࣮ࣞࣗࢠ࢕ࣇࣥࢥ

LCDࣞࢺ࢖ࣛࢱࢫࢪ LCDࢆࢺ࢖ࣛࢱࢫࢪࣞࡢࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

LCDࣞࢻ࣮ࣜࢱࢫࢪ LCDࢆࢻ࣮ࣜࢱࢫࢪࣞࡢࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

LCD⏬ീࢺ࢖ࣛࢱ࣮ࢹ LCDࡢࢫ࣮࢙ࣇࢱࣥ࢖⏬ീࢆࢺ࢖ࣛࢱ࣮ࢹไᚚࡍࡲࡋ

LCDࣉࢵ࢔ࢡ࢖࢙࢘ LCDࢆࣉࢵ࢔ࢡ࢖࢙࢘ࡢࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

I2C I2Cࢆࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

SPI SPIࢆࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

SPIࣝࣕࢩࣥࢣ࣮ࢩ SPIࢆࢫࣥࢣ࣮ࢩࡢࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

GPIO GPIOࢆࢫ࣮࢙ࣇࢱࣥ࢖ไᚚࡍࡲࡋ

ࣥࣕ࢟ࢫ࣮࢟ ࡍࡲࡋไᚚࢆࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

࣮ࢨࣈ ࡍࡲࡋไᚚࢆࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈ

ࢺࣥ࣋࢖ ࡍࡲࡋไᚚࢆ▱㏻ࢺࣥ࣋࢖

㢮✀ࢫࢱ࣮ࢸࢫࠉ㢮✀ࢫࢱ࣮ࢸࢫࠉ㢮✀ࢫࢱ࣮ࢸࢫࠉ㢮✀ࢫࢱ࣮ࢸࢫࠉ10.2⾲⾲⾲⾲

ࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫ ᴫせᴫせᴫせᴫせ

ࢫࢭࢡࢧࢻ࣐ࣥࢥ ࡍࡲࡋ♧ࢆ࡜ࡇࡓࡋᡂຌࡀ㌿㏦ࢻ࣐ࣥࢥ

࣮࢚ࣛࢻ࣐ࣥࢥ ࡍࡲࡋ♧ࢆ࡜ࡇࡓࡋኻᩋࡀ㌿㏦ࢻ࣐ࣥࢥ

ࢱ࣮࣓ࣛࣃࢻࢵࣜࣂࣥ࢖ ↓ຠࡍࡲࡋ♧ࢆ࡜ࡇࡓࡗ࠶ࡀࢱ࣮࣓ࣛࣃ

࣮࢚ࣛࣝࢥࢺࣟࣉ ࡍࡲࡋ♧ࢆ࡜ࡇࡓࡗ࠶ࡀ࣮࢚ࣛ࡟ࣝࢥࢺࣟࣉ

㏻▱✀㢮ࢺࣥ࣋࢖ࠉ㏻▱✀㢮ࢺࣥ࣋࢖ࠉ㏻▱✀㢮ࢺࣥ࣋࢖ࠉ㏻▱✀㢮ࢺࣥ࣋࢖ࠉ10.3⾲⾲⾲⾲

▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖ ᴫせᴫせᴫせᴫせ

LCDࢫ࣮࢙ࣇࢱࣥ࢖ LCDࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࢆࡳ㏻▱ࡍࡲࡋ

INT0ධຊ SPIࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࢆࡳ㏻▱ࡍࡲࡋ

SPIࣝࣕࢩࣥࢣ࣮ࢩ SPIྲྀࢱ࣮ࢹࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩᚓࢆ㏻▱ࡍࡲࡋ

GPIOධຊ GPIO➃Ꮚධຊ๭ࡾ㎸ࢆࡳ㏻▱ࡍࡲࡋ

INT1ධຊ ࡍࡲࡋ▱㏻ࢆࡳ㎸ࡾධຊ๭࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘

ࣥࣕ࢟ࢫ࣮࢟ ࡍࡲࡋ▱㏻ࢆኚ໬ࢱ࣮ࢹࣥࣕ࢟ࢫ࣮࢟
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ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ .10
10.4 ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ⏬ീධຊࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹ

⏬ീධຊࠊࡣࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹࡢLCDࢱࢫࢪࣞࡢࢫ࣮࢙ࣇࢱࣥ࢖㸦REG[14h] bits 2-1㸧࡛

タᐃ16ࠋࡍࡲࡋbppࣔ 24bppࣔࠊ㸧ࣝࢭࢡࣆ/ࢺࢵࣅ㸦16ࢻ࣮ 24bppࠊ㸧ࣝࢭࢡࣆ/ࢺࢵࣅ1㸦24ࢻ࣮
ࠋ࠸ࡉࡔࡃ࡚ࡋ㑅ᢥࡽ࠿㸧ࣝࢭࢡࣆ/ࢺࢵࣅ2㸦32ࢻ࣮ࣔ

16bppࡣ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࠊࡀࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ⏝౑࡚ࡋΰᅾࢆࢺࢵ࣐࣮࢛ࣇࡢࡘ3
㸦REG[14h] bit 5 = 1㸧24ࡣࡓࡲbpp㸦REG[14h] bit 5 = 0㸧୍࠿ࡽࡕ࡝ࡢ᪉࡛ಖᏑࠋࡍࡲࢀࡉ

௨ୗ࡟ධຊࠋࡍࡲࡋ♧ࢆࢺࢵ࣐࣮࢛ࣇࡢࢱ࣮ࢹRୖࢆࢱ࣮ࢹ఩ࢺ࢖ࣂ㸦REG[14h] bit 6 = 0㸧
ࠋࡍࡲࡁ㑅ᢥ࡛ࢆ࠿ࡿࡍ࡟㸦REG[14h] bit 6 = 1㸧ࢺ࢖ࣂୗ఩ࠊ࠿ࡿࡍ࡟

10.4.1  Rୖࢱ࣮ࢹ఩ࢺ࢖ࣂ㸦ୖࢱ࣮ࢹ఩ࢺ࢖ࣂ㸦ୖࢱ࣮ࢹ఩ࢺ࢖ࣂ㸦ୖࢱ࣮ࢹ఩ࢺ࢖ࣂ㸦REG[14h] bit 6 = 0 㸧㸧㸧㸧

ࠋ

㸦REG[14h] bit 2 = 1ࢻ㸦࣮ࣔࢻ㸦࣮ࣔࢻ㸦࣮ࣔࢻ16bpp࣮ࣔࠉࠉࠉࠉ10-4⾲⾲⾲⾲ 㸧㸧㸧㸧

ධຊ㡰ධຊ㡰ධຊ㡰ධຊ㡰

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

1 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3

2 R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5

3 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3

4 R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3

6 R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5

24bppࠉࠉࠉࠉ10-5⾲⾲⾲⾲ 1㸦㸦㸦㸦REG[14h] bits 2-1 = 00ࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔ 㸧㸧㸧㸧

ධຊ㡰ධຊ㡰ධຊ㡰ධຊ㡰

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

1 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

2 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

3 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

4 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

5 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

6 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

24bppࠉࠉࠉࠉ10-6⾲⾲⾲⾲ 2㸦㸦㸦㸦REG[14h] bits 2-1 = 01ࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔ 㸧㸧㸧㸧

ධຊ㡰ධຊ㡰ධຊ㡰ධຊ㡰

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

1 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

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

3 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

4 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

5 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

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

7 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

8 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0
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ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖CPUࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ࢺࢫ࣍ .10
10.4.2  Rࢱ࣮ࢹୗ఩ࢺ࢖ࣂ㸦ࢱ࣮ࢹୗ఩ࢺ࢖ࣂ㸦ࢱ࣮ࢹୗ఩ࢺ࢖ࣂ㸦ࢱ࣮ࢹୗ఩ࢺ࢖ࣂ㸦REG[14h] bit 6 = 1 㸧㸧㸧㸧

ࠋ

㸦REG[14h] bit 2 = 1ࢻ㸦࣮ࣔࢻ㸦࣮ࣔࢻ㸦࣮ࣔࢻ16bpp࣮ࣔࠉࠉࠉࠉ10-7⾲⾲⾲⾲ 㸧㸧㸧㸧

ධຊ㡰ධຊ㡰ධຊ㡰ධຊ㡰

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

1 G0
4 G0

3 G0
2 R0

7 R0
6 R0

5 R0
4 R0

3

2 B0
7 B0

6 B0
5 B0

4 B0
3 G0

7 G0
6 G0

5

3 G1
4 G1

3 G1
2 R1

7 R1
6 R1

5 R1
4 R1

3

4 B1
7 B1

6 B1
5 B1

4 B1
3 G1

7 G1
6 G1

5

5 G2
4 G2

3 G2
2 R2

7 R2
6 R2

5 R2
4 R2

3

6 B2
7 B2

6 B2
5 B2

4 B2
3 G2

7 G2
6 G2

5

24bppࠉࠉࠉࠉ10-8⾲⾲⾲⾲ 1㸦㸦㸦㸦REG[14h] bits 2-1 = 00ࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔ 㸧㸧㸧㸧

ධຊ㡰ධຊ㡰ධຊ㡰ධຊ㡰

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

1 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

2 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

3 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

4 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

5 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

6 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0

24bppࠉࠉࠉࠉ10-9⾲⾲⾲⾲ 2㸦㸦㸦㸦REG[14h] bits 2-1 = 01ࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔࢻ࣮ࣔ 㸧㸧㸧㸧

ධຊ㡰ධຊ㡰ධຊ㡰ධຊ㡰

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

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

2 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

3 G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0

4 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

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

6 R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0

7 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

8 B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

11.1 ᴫせᴫせᴫせᴫせ

S1D13U11ࠊࡣእ௜ࡅSDRAMࢆ࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡟ಖᣢ࣮ࣛ࢝ࡿࡍ LCDࢆࢫ࣮࢙ࣇࢱࣥ࢖

ෆⶶࠋࡍࡲ࠸࡚ࡋ㧗ຠ⋡࡞SDRAM᭱ࠊࡾࡼ࡟ࢫ࣮࢙ࣇࢱࣥ࢖኱ 800x600@ 24bpp࣮ࣛ࢝ࡢ

TFTࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲ࢆࣝࢿࣃ

ࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹࢺ࣮࣏ࢧ࢖ࣞࣉࢫ࢕ࢹ  11.1.1

௨ୗࠊࡣࢬ࢖ࢧࣝࢿࣃLCD࡞௦⾲ⓗࡿࡍࢺ࣮࣏ࢧࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࢆࣝࢿࣃTFT࣮ࣛ࢝

48MHz࡛ࡣ኱࿘Ἴᩘ᭱ࡢࢡࢵࣟࢡࣝࢭࢡࣆࠋࡍࡲࡾ࡞࡟ࡉࡁ኱ࡢ ࠋࡍ

11.1.2  ⾲♧ᶵ⬟⾲♧ᶵ⬟⾲♧ᶵ⬟⾲♧ᶵ⬟

ࢵࣛࣇࣝ࢔ࣜࢩࡅእ௜ࡣ࡟♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࠋࡍ࡛ࡾ㏻ࡢ௨ୗࠊࡣ⬟ᶵ♧⾲ࡿࡍࢺ࣮࣏ࢧ

ࠋࡍᚲせ࡛ࡀ࣓ࣜࣔࣗࢩ

㢮✀ࣝࢿࣃ㢮✀ࣝࢿࣃ㢮✀ࣝࢿࣃ㢮✀ࣝࢿࣃLCDࠉࠉࠉࠉ11.1⾲⾲⾲⾲

ࢬ࢖ࢧࢬ࢖ࢧࢬ࢖ࢧࢬ࢖ࢧ ᖜࢱ࣮ࢹᖜࢱ࣮ࢹᖜࢱ࣮ࢹᖜࢱ࣮ࢹ

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

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

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

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

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

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

⬟ᶵ♧⾲ࠉ⬟ᶵ♧⾲ࠉ⬟ᶵ♧⾲ࠉ⬟ᶵ♧⾲ࠉ11.2⾲⾲⾲⾲

ᶵ⬟ᶵ⬟ᶵ⬟ᶵ⬟ ᴫせᴫせᴫせᴫせ

24bpp⾲♧㸭16bpp⾲♧ ⬟ᶵࡿࡍタᐃࢆⰍゎീᗘࡿࡍಖᣢ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇ

ࡳ㎸ࡁ᭩࢘ࢻࣥ࢕࢘ ⬟ᶵࡿࡍࢺ࢖ࣛࢱ࣮ࢹ࡚ࡋᣦᐃࢆX/Y࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇ

㏱㐣Ⰽ᭩ࡁ㎸ࡳ ㏱㐣Ⰽࢆタᐃࡢ࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡚ࡋ᭩ࡁ㎸ࢆࡳ⚗Ṇࡿࡍᶵ⬟

Picture-in-Picture⾲♧ PIP1࡜࢘ࢻࣥ࢕࢘PIP2ࡿࡍ♧⾲ࢆ࢘ࢻࣥ࢕࢘ᶵ⬟

♧⾲࢖ࣞࣂ࣮࢜ ⬟ᶵࡿࡍ♧⾲࢖ࣞࣂ࣮࢜ࢆ࢘ࢻࣥ࢕࢘PIP࡚ࡋᑐ࡟࢘ࢻࣥ࢕࢘ࣥ࢖࣓

㸧ࢻ࣮࣐࣮ࣔࣝࣀ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ 2⏬ീ࡚ࡋࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢆ᪂࠸ࡋ⏬ീࢆసᡂࡿࡍᶵ⬟

㸧ࢻ࣮࣮ࣔࣆࢥ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ 1⏬ീ࡚ࡋࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢆ⏬ീࡿࡍ࣮ࣆࢥࢆᶵ⬟

㸧ࢻ࣮ࣔࣝ࢕ࣇ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ 1Ⰽ࡚ࡋࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢆࢱ࣮ࢹ⏬ീࢆሬࡍࡪࡘࡾᶵ⬟

ᅇ㌿⾲♧ 180ᗘᅇ㌿ࡿࡍ♧⾲࡚ࡋᶵ⬟

཯㌿⾲♧ ᕥྑ࣮࣑ࣛ཯㌿ࡿࡍ♧⾲࡚ࡋᶵ⬟

♧⾲࢓ࣇࢵࣂࣝࣈࢲ 2ಶ࡛࢔࢙࢘ࢻ࣮ࣁࢆ࢓ࣇࢵࣂࡢษࡿࡍ♧⾲࡚࠼᭰ࡾᶵ⬟

♧⾲࢓ࣇࢵࣂࢳ࣐ࣝ 16ಶ࡛࢔࢙࢘ࢺࣇࢯࢆ࢓ࣇࢵࣂࡢษࡿࡍ♧⾲࡚࠼᭰ࡾᶵ⬟

♧⾲ࢢࣥࣜࣈࢲ ⬟ᶵࡿࡍ♧⾲࡚ࡋࢢࣥࣜࣈࢲࢆ࢘ࢻࣥ࢕࢘ࣥ࢖࣓

♧⾲ࣝࣕࢳ࣮ࣂ LCDࡾࡼࢬ࢖ࢧࣝࢿࣃ኱࠸ࡁ⏬ീୖࢆୗᕥྑࡿࡍ࣮ࣝࣟࢡࢫᶵ⬟

♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ ⬟ᶵࡿࡍ♧⾲ࡃ࡞ไᚚࡢCPUࢺࢫ࣍ࡽ࠿ࣉ࣮ࣜࢫ

♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫ ⬟ᶵࡿࡍ♧⾲ࡃ࡞ไᚚࡢCPUࢺࢫ࣍ࡽ࠿ࢺࢵࢭࣜ

ṇ⿵࣐ࣥ࢞ ⏬ീ࣐ࣥ࢞ࡾࡼ࡟ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝࢆࢱ࣮ࢹ⿵ṇࡿࡍᶵ⬟

ṇ⿵ࢫࢿࢺ࢖ࣛࣈ ⏬ീࢫࢿࢺ࢖ࣛࣈࢆࢱ࣮ࢹ⿵ṇࡿࡍᶵ⬟

ṇ⿵ࢺࢫࣛࢺࣥࢥ ⏬ീࢺࢫࣛࢺࣥࢥࢆࢱ࣮ࢹ⿵ṇࡿࡍᶵ⬟
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.1.3  ⏬ീࢫࣃࢱ࣮ࢹ⏬ീࢫࣃࢱ࣮ࢹ⏬ീࢫࣃࢱ࣮ࢹ⏬ീࢫࣃࢱ࣮ࢹ

⏬ീࡣࢱ࣮ࢹእ㒊ࡢSDRAM㸦࢓ࣇࢵࣂ࣒࣮ࣞࣇ㸧࡟ಖᣢࠊࢀࡉLCD࡟ࣝࢿࣃᚲせࢵࣞࣇࣜ࡞

ࠋࡍࡲࢀࡉฟຊ࡛ࢺ࣮ࣞࣗࢩ

㟷⥺㸸⏬ീࢆࢱ࣮ࢹ᭩ࡁ᥮ࠋࣛࡍ࡛ࢫࣃࢱ࣮ࢹࡿ࠼ ࡲࡋᣦᐃࢆ࢔࢚ࣜࡾࡼ࡟࢘ࢻࣥ࢕࢘ࢺ࢖

ࠋࡍ

㉥⥺㸸⏬ീࢆࢱ࣮ࢹLCD࡬ࣝࢿࣃฟຊࠊ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠋࡍ࡛ࢫࣃࢱ࣮ࢹࡿࡍPIP1ࣥ࢕࢘

ࠋࡍࡲࡋᣦᐃࢆ࢔࢚ࣜࡾࡼ࡟࢘ࢻࣥ࢕࢘PIP2ࠊ࢘ࢻ

㯤⥺㸸ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ධຊ⏬ീࠋࡍ࡛ࢫࣃࢱ࣮ࢹࡢධຊ⏬ീ1ࠊ࢘ࢻࣥ࢕࢘ධຊ

⏬ീ2ࢆ࢔࢚ࣜࡾࡼ࡟࢘ࢻࣥ࢕࢘ᣦᐃࠋࡍࡲࡋ

⥳⥺㸸ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ฟຊ⏬ീࠋࡍ࡛ࢫࣃࢱ࣮ࢹࡢฟຊ⏬ീ࢚ࡾࡼ࡟࢘ࢻࣥ࢕࢘

ࠋࡍࡲࡋᣦᐃࢆ࢔ࣜ

ᅗᅗᅗᅗ11.1ࠉ⏬ീࢫࣃࢱ࣮ࢹᅗࠉ⏬ീࢫࣃࢱ࣮ࢹᅗࠉ⏬ീࢫࣃࢱ࣮ࢹᅗࠉ⏬ീࢫࣃࢱ࣮ࢹᅗ

SDRAM ࣮ࣛࣟࢺࣥࢥ

ධຊ࢓ࣇࢵࣂ LCD I/F⾲♧ FIFO

S1D13U11

SDRAM

࢓ࣇࣝ࢔

ࢢࣥ࢕ࢹࣥࣞࣈ

1࢓ࣇࢵࣂ

2࢓ࣇࢵࣂ

n࣮ ࢓ࣇࢵࣂ

࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ࢱࢫࢪࣞ

PIP1 ࢘ࢻࣥ࢕࢘

PIP2 ࢘ࢻࣥ࢕࢘

࢘ࢻࣥ࢕࢘ࣥ࢖࣓

ධຊ⏬ീ 2

࢘ࢻࣥ࢕࢘

ࢪࢵࣜࣈ I/F
USB I/F

LCD
Panel

ධຊ⏬ീ 層

࢘ࢻࣥ࢕࢘

ฟຊ⏬ീ

࢘ࢻࣥ࢕࢘

LCD
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.2 LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢪࢵࣜࣈࢫ࣮࢙ࣇࢱࣥ࢖ࢪࢵࣜࣈࢫ࣮࢙ࣇࢱࣥ࢖ࢪࢵࣜࣈࢫ࣮࢙ࣇࢱࣥ࢖ࢪࢵࣜࣈ

LCDࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖ࢪࢵࣜࣈUSBࢫ࣮࢙ࣇࢱࣥ࢖㒊࡜LCDࢫ࣮࢙ࣇࢱࣥ࢖㒊ࢆ᥋⥆ࡿࡍ

㒊ศࠋࡍࡲࡾ࡞࡟௨ୗ࡟LCDࢫ࣮࢙ࣇࢱࣥ࢖㒊ࡿࡍࢫࢭࢡ࢔ࢆ᪉ἲࢆㄝ᫂ࠋࡍࡲࡋ

ᡭ㡰ࢺ࢖ࣛࢱࢫࢪᡭ㡰ࣞࢺ࢖ࣛࢱࢫࢪᡭ㡰ࣞࢺ࢖ࣛࢱࢫࢪᡭ㡰ࣞࢺ࢖ࣛࢱࢫࢪࣞ  11.2.1

1. LCDࣞࢆࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪⓎ⾜ࠊࣞࡋ ࡋࢺ࢖ࣛࢆࢱ࣮ࢹ࡜ࢫࣞࢻ࢔ࢱࢫࢪ

 ࠋࡍࡲ

ᡭ㡰ࢻ࣮ࣜࢱࢫࢪᡭ㡰ࣞࢻ࣮ࣜࢱࢫࢪᡭ㡰ࣞࢻ࣮ࣜࢱࢫࢪᡭ㡰ࣞࢻ࣮ࣜࢱࢫࢪࣞ  11.2.2

1. LCDࣞࢆࢻ࣐ࣥࢥࢻ࣮ࣜࢱࢫࢪⓎ⾜ࠋࡍࡲࡋࢺ࢖ࣛࢆࢫࣞࢻ࢔ࢱࢫࢪࣞࠊࡋ 

2. ᣦᐃࠋࡍࡲࡋࢻ࣮ࣜࢆࢱ࣮ࢹࡢࢫࣞࢻ࢔ࢱࢫࢪࣞࡓࡋ 

11.2.3  SDRAM㸦᪂࢘ࢻࣥ࢕࢘࠸ࡋ㸧ࢺ࢖ࣛࡢᡭ㡰㸦᪂࢘ࢻࣥ࢕࢘࠸ࡋ㸧ࢺ࢖ࣛࡢᡭ㡰㸦᪂࢘ࢻࣥ࢕࢘࠸ࡋ㸧ࢺ࢖ࣛࡢᡭ㡰㸦᪂࢘ࢻࣥ࢕࢘࠸ࡋ㸧ࢺ࢖ࣛࡢᡭ㡰

1. LCDࣞ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪ㸦REG[5Ah]㹼 [64h]㸧
ࠋࡍࡲࡋタᐃࢆ

2. LCD⏬ീࢆࢻ࣐ࣥࢥࢺ࢖ࣛࢱ࣮ࢹⓎ⾜ࠊࡋ⏬ീࢆࢺ࢖ࣛࡢࢱ࣮ࢹ㛤ጞࠋࡍࡲࡋ

3. SDRAM࡟ࢬ࢖ࢧ࢘ࢻࣥ࢕࢘࡬せồࡿࢀࡉ⏬ീࠋࡍࡲࡋࢺ࢖ࣛࢆࢱ࣮ࢹ

4. LCD⏬ീࢆࢻ࣐ࣥࢥࢺ࢖ࣛࢱ࣮ࢹⓎ⾜ࠊࡋ⏬ീࢆࢺ࢖ࣛࡢࢱ࣮ࢹ⤊஢ࠋࡍࡲࡋ

11.2.4  SDRAM㸦᪤Ꮡ࢘ࢻࣥ࢕࢘㸧ࢺ࢖ࣛࡢᡭ㸦᪤Ꮡ࢘ࢻࣥ࢕࢘㸧ࢺ࢖ࣛࡢᡭ㸦᪤Ꮡ࢘ࢻࣥ࢕࢘㸧ࢺ࢖ࣛࡢᡭ㸦᪤Ꮡ࢘ࢻࣥ࢕࢘㸧ࢺ࢖ࣛࡢᡭ㡰㡰㡰㡰

1. LCD⏬ീࢆࢻ࣐ࣥࢥࢺ࢖ࣛࢱ࣮ࢹⓎ⾜ࠊࡋ⏬ീࢆࢺ࢖ࣛࡢࢱ࣮ࢹ㛤ጞࡍࡲࡋ

2. SDRAM࡟ࢬ࢖ࢧ࢘ࢻࣥ࢕࢘࡬せồࡿࢀࡉ⏬ീࠋࡍࡲࡋࢺ࢖ࣛࢆࢱ࣮ࢹ

3. LCD⏬ീࢆࢻ࣐ࣥࢥࢺ࢖ࣛࢱ࣮ࢹⓎ⾜ࠊࡋ⏬ീࢆࢺ࢖ࣛࡢࢱ࣮ࢹ⤊஢ࠋࡍࡲࡋ

11.2.5  SDRAM࣮ࣜࢻᡭ㡰࣮ࣜࢻᡭ㡰࣮ࣜࢻᡭ㡰࣮ࣜࢻᡭ㡰

1. LCD SDRAMࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪࣞ ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆࢻ࣮ࣜ

㸦REG[E6h] bit 0 = 1㸧

2. LCD ࡚ࡋ⥆㐃ࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪࣞ SDRAM ࢫࣞࢻ࢔࣓ࣜࣔࡢ

㸦REG[E8h]㹼[ECh]㸧ࢆタᐃࠋࡍࡲࡋ

3. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢻ࣮ࣜࢱࢫࢪSDRAMࢺ࣮࣏ࢻ࣮࣮࣑ࣜࢲ㸦REG[EEh]㸧
㸧ࢇࡏࡲࡋ⏝౑ࡣࢱ࣮ࢹࡓࡋࢻ㸦࣮ࣜࠋࡍࡲࡋࢻ࣮ࣜࢆࢱ࣮ࢹࡽ࠿

4. 500nsࢆࢺ࢖࢙࢘ᤄධࠋࡿࡍ

5. LCDࣞࠊ࣓ࡾࡼ࡟ࢻ࣐ࣥࢥࢻ࣮ࣜࢱࢫࢪ ♧ᣦࢆ㸦REG[66h]㸧ࢺ࣮࣏ࢱ࣮ࢹࣜࣔ

㸧ࡍ࡛⬟ྍࢫࢭࢡ࢔ࡳࡢ༢఩ࡢ㸦4ᅇࠋࡍࡲࡋࢻ4ᅇ࣮ࣜࢆࢱ࣮ࢹ࣓ࣜࣔࠊࡋ

6. ෌ᗘ࡟␒3ࠊᡠࡾ⧞ࢆࢻ࣮ࣜࡢࢱ࣮ࢹ࣓ࣜࣔࡾ㏉ࠋࡍࡲࡋ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ᡭ㡰ᡭ㡰ᡭ㡰ᡭ㡰ࢺ࢖ࣛࢺ࢖ࣛࢺ࢖ࣛࢺ࢖ࣛࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝ  11.2.6

1. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪLUT タࢆ㸦REG[B8h]㸧ࢻ࣮ࣔࢫࢭࢡ࢔

ᐃ࣐ࣥ࢞ࠋࡍࡲࡋ⿵ṇࡃ࡚࠸࠾࡚ࡋ࡟ࡲࡲࡢࣝࣈ࣮ࢭ࢕ࢹࡣࢺࢵࣅࣝࣈ࣮ࢿ࢖

㸦REG[B8h] bit 0 = 0㸧ࠋ࠸ࡉࡔ

2. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪ㐃⥆࡚ࡋ LUT ࢫࢡࢵࢹࣥ࢖ࣝࣈ࣮ࢸࡢ

㸦REG[BAh]㸧ࢆᣦᐃࠋࡍࡲࡋ

3. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪLUTࢺ࣮࣏ࣝࣈ࣮ࢸࡢ㸦REG[BCh]㸧࡬

㐃⥆ࠋࡍࡲࡋࢺ࢖ࣛࢱ࣮ࢹࢺࢫ࣮ࣂ࡚ࡋ

4. つᐃ࡚ࡋࢺ࢖ࣛࢆᩘࢱ࣮ࢹࡢ⤊஢ࠋࡍࡲࡋ

ᡭ㡰ࢻ࣮ࣜࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵᡭ㡰ࣝࢻ࣮ࣜࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵᡭ㡰ࣝࢻ࣮ࣜࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵᡭ㡰ࣝࢻ࣮ࣜࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝ  11.2.7

1. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪLUT タࢆ㸦REG[B8h]㸧ࢻ࣮ࣔࢫࢭࢡ࢔

ᐃ࣐ࣥ࢞ࠋࡍࡲࡋ⿵ṇࡃ࡚࠸࠾࡚ࡋ࡟ࡲࡲࡢࣝࣈ࣮ࢭ࢕ࢹࡣࢺࢵࣅࣝࣈ࣮ࢿ࢖

㸦REG[B8h] bit 0 = 0㸧ࠋ࠸ࡉࡔ

2. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢺ࢖ࣛࢱࢫࢪ㐃⥆࡚ࡋ LUT ࢫࢡࢵࢹࣥ࢖ࣝࣈ࣮ࢸࡢ

㸦REG[BAh]㸧ࢆᣦᐃࠋࡍࡲࡋ

3. LCDࣞࠊࡾࡼ࡟ࢻ࣐ࣥࢥࢻ࣮ࣜࢱࢫࢪLUTࢺ࣮࣏ࣝࣈ࣮ࢸࡢ㸦REG[BCh]㸧ࢆ

ᣦ♧ࠋࡍࡲࡋ

4. つᐃ࡚ࡋࢻ࣮ࣜࢆᩘࢱ࣮ࢹࡢ⤊஢ࠋࡍࡲࡋ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.3 ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

᪉ἲ࡛ࡿࡍࢺ࢖࡛ࣛࢱ࣮࣓ࣛࣃࡢࡘ2ࡢX/Yࢆࢱ࣮ࢹධຊ⏬ീࡢLCDࠊࡣ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

୍ࠊࡾࡼ࡟࡜ࡇࡿࡍᣦᐃࢆࢱ࣮࣓ࣛࣃࡢࡘ2ࡢX/Yࠊ࡚ࡋᑐ࡟ࢬ࢖ࢧࣝࣇࡢ࢘ࢻࣥ࢕࢘ࠋࡍ

㒊ࡢ▴ᙧ㡿ᇦ࡟⏬ീࢆࢱ࣮ࢹ᭩ࡁ㎸ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡴ

㏱㐣Ⰽタᐃࡓࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆሙྜࠊタᐃࡓࢀࡉⰍ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࡣࢱ࣮ࢹ᭩ࡁ㎸ࢀࡲ

ࠋࢇࡏࡲ

タᐃ࢓ࣇࢵࣂࢺ࢖タᐃࣛ࢓ࣇࢵࣂࢺ࢖タᐃࣛ࢓ࣇࢵࣂࢺ࢖タᐃࣛ࢓ࣇࢵࣂࢺ࢖ࣛ  11.3.1

ࡢ16ಶࡾࡼ࡟㸦REG[52h] bits7-4㸧ࢱࢫࢪࣞࢆ࢓ࣇࢵࣂࢺ࢖ࣛࠊࡽ࠿୰ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

࢓ࣇࢵࣂࡢࢀࡒࢀࡑ㸧ࡍࡲࡾ࠶ࡀไ㝈ࡢಶᩘࡾࡼ࡟ࢬ࢖ࢧ㸦࣓ࣔࣜࠋࡍࡲࡋ㑅ᢥࡽ࠿࢓ࣇࢵࣂ

ࠋࡍࡲࡋỴᐃࡾࡼ࡟㸦REG[90h]㸧ࢱࢫࢪࣞࠊࡾ࡞࡟➼ྠࡣࢬ࢖ࢧ࣓ࣜࣔࡢ

ᅗᅗᅗᅗ11.2࢓ࣇࢵࣂࢺ࢖ࣛࠉᵓᡂ࢓ࣇࢵࣂࢺ࢖ࣛࠉᵓᡂ࢓ࣇࢵࣂࢺ࢖ࣛࠉᵓᡂ࢓ࣇࢵࣂࢺ࢖ࣛࠉᵓᡂ

1࢓ࣇࢵࣂ

SDRAM ࡢ 0 ␒ᆅࢫࣞࢻ࢔

2࢓ࣇࢵࣂ

REG[90h] ࢫࣞࢻ࢔ࡢ

3࢓ࣇࢵࣂ

㸦REG[90h] 㸧 x 2ࢫࣞࢻ࢔ࡢ

n࢓ࣇࢵࣂ

㸦REG[90h] 㸧 x (n - 1)ࢫࣞࢻ࢔ࡢ
S1D13U11 LCD࣮ࣛࣟࢺࣥࢥ Seiko Epson Corporation 65
ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢻ࣮ࣁ 㸦Rev. 1.6㸧



11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
タᐃ࢘ࢻࣥ࢕࢘ࢺ࢖タᐃࣛ࢘ࢻࣥ࢕࢘ࢺ࢖タᐃࣛ࢘ࢻࣥ࢕࢘ࢺ࢖タᐃࣛ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ  11.3.2

⏬ീࡿࡍࢺ࢖ࣛ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࢆࢱ࣮ࢹሙྜࡢ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛࠊࡢタᐃࠋࡍࡲࡋ♧ࢆ

ࡣࢬ࢖ࢧỈᖹࠊࡾ࡞࡟ࡌྠ࡜ࢬ࢖ࢧ♧⾲ࡢࣝࢿࣃLCDࡣࢬ࢖ࢧࣝࣇࡢ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

HDISP㸦REG[16h]㸧ࠊᆶ┤ࡣࢬ࢖ࢧVDISP㸦REG[1Ah], [1Ch㹛㸧࡛Ỵᐃࠋࡍࡲࡋ▴ᙧ⏬㠃ࡢሙ

ࡣ⨨ീ఩⏬ࡢỈᖹ᪉ྥࠋ࠸ࡉࡔࡃ࡚ࡋᣦᐃࢆ⨨ീ఩⏬ࠊ࡚ࡋᑐ࡟X/Yᗙᶆࡢ㠃⏬ࣝࣇࠊࡣྜ

ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ༢఩࡛タᐃࣝࢭࢡࣆ8

ᅗᅗᅗᅗ11.3࢘ࢻࣥ࢕࢘ࢺ࢖ࣛࠉᵓᡂ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛࠉᵓᡂ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛࠉᵓᡂ࢘ࢻࣥ࢕࢘ࢺ࢖ࣛࠉᵓᡂ

11.3.3  ㏱㐣Ⰽタᐃ㏱㐣Ⰽタᐃ㏱㐣Ⰽタᐃ㏱㐣Ⰽタᐃ

㏱㐣Ⰽタᐃࠊࡣ⏬ീࡿࡍࢺ࢖ࣛࢆࢱ࣮ࢹ᫬࡟౑⏝ࠋࡍࡲࡋ㏱㐣Ⰽࡓࡋ⮴୍࡜Ⰽ࣒࣮ࣞࣇࠊࡣ

ࡏࡲࡁ࡛⏝ే࡟᫬ྠࢆ཯㌿࣮࣑ࣛࡧࡼ࠾ᅇ㌿ࠊࡣ⬟ᶵࡢࡇࠋࢇࡏࡲࢀࡉࢺ࢖ࣛࡣ࡬࢓ࣇࢵࣂ

ࠋࢇࡏࡲࡁタᐃ࡛࡟Bhࡧࡼ࠾9h, Ahࠊࡣ0-3 ࢺࢵࣅ REG[52h]ࠋࢇ

ᅗᅗᅗᅗ11.4ࠉ㏱㐣Ⰽ౑⏝౛ࠉ㏱㐣Ⰽ౑⏝౛ࠉ㏱㐣Ⰽ౑⏝౛ࠉ㏱㐣Ⰽ౑⏝౛

X ࢬ࢖ࢧࣝࣇ (REG[16h])

Y
ࣇ

ࣝ
ࢧ

࢖
ࢬ

(R
E

G
[1

A
h]

, [
1C

h]
)

ඛ㢌ࡢ࢓ࣇࢵࣂ

Window Y Start
Window X Start

Window Y End
Window X End

㠃⏬ࣝࣇ

▴ᙧ⏬㠃

Window Y Start
Window X Start

Window Y End
Window X End

(1, 1)

(H size , V size)

My Vacation

My Vacation

࢘ࢻࣥ࢕࢘ࣥ࢖࣓

ࢱ࣮ࢹࢺ࢖ࣛ

㸦㏱㐣Ⰽࠊࣝࣈ࣮ࢿ࢖㏱㐣Ⰽ㸻㯮㸧
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.4 ࢘ࢻࣥ࢕࢘࢖ࣞࣉࢫ࢕ࢹ࢘ࢻࣥ࢕࢘࢖ࣞࣉࢫ࢕ࢹ࢘ࢻࣥ࢕࢘࢖ࣞࣉࢫ࢕ࢹ࢘ࢻࣥ࢕࢘࢖ࣞࣉࢫ࢕ࢹ

᪉ࡿࡍᣦᐃ࡛ࢱ࣮࣓ࣛࣃࡢࡘ2ࡢX/Yࢆࢱ࣮ࢹീ⏬♧⾲ࡢLCDࠊࡣ࢘ࢻࣥ࢕࢘࢖ࣞࣉࢫ࢕ࢹ

ἲ࡛ࠋ࣓ࡍ ࢖ࢧỈᖹࠊࡾ࡞࡟ࡌྠ࡜ࢬ࢖ࢧ♧⾲ࡢࣝࢿࣃLCDࡣࢬ࢖ࢧ㠃⏬ࡢ࢘ࢻࣥ࢕࢘ࣥ࢖

ࠋࡍࡲࡋVDISP㸦REG[1Ah], [1Ch㹛㸧࡛Ỵᐃࡣࢬ࢖ࢧ┤ᆶࠊHDISP㸦REG[16h]㸧ࡣࢬ

PIPࣝࣇࠊࡣ࢘ࢻࣥ࢕࢘⏬㠃࡟ᑐ࡚ࡋX/Yࢆࢱ࣮࣓ࣛࣃࡢࡘ2ࡢᣦᐃ୍ࠊࡾࡼ࡟࡜ࡇࡿࡍ㒊ࡢ

▴ᙧ㡿ᇦ࡟⏬ീࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧⾲ࢆࢱ࣮ࢹ

タᐃ࢘ࢻࣥ࢕࢘ࣥ࢖タᐃ࣓࢘ࢻࣥ࢕࢘ࣥ࢖タᐃ࣓࢘ࢻࣥ࢕࢘ࣥ࢖タᐃ࣓࢘ࢻࣥ࢕࢘ࣥ࢖࣓  11.4.1

ࢱࢫࢪࣞࢆ࢓ࣇࢵࣂ࢖ࣞࣉࢫ࢕ࢹࡢ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠊࡽ࠿୰ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

㸦REG[2Ah] bits 7-4㸧16ࡾࡼ࡟ಶࡽ࠿࢓ࣇࢵࣂࡢ㑅ᢥࠋࡍࡲࡋ㸦࣓ࣔࣜࡾࡼ࡟ࢬ࢖ࢧಶᩘࡢไ

㝈ࡍࡲࡾ࠶ࡀ㸧ࢱࢫࢪࣞࠊࡾ࡞࡟➼ྠࡣࢬ࢖ࢧ࣓ࣜࣔࡢ࢓ࣇࢵࣂࡢࢀࡒࢀࡑ㸦REG[90h]㸧࡟

ࠋࡍࡲࡋỴᐃࡾࡼ

ᅗᅗᅗᅗ11.5࢓ࣇࢵࣂ࢖ࣞࣉࢫ࢕ࢹࠉᵓᡂ࢓ࣇࢵࣂ࢖ࣞࣉࢫ࢕ࢹࠉᵓᡂ࢓ࣇࢵࣂ࢖ࣞࣉࢫ࢕ࢹࠉᵓᡂ࢓ࣇࢵࣂ࢖ࣞࣉࢫ࢕ࢹࠉᵓᡂ

1࢓ࣇࢵࣂ

SDRAM ࡢ 0 ␒ᆅࢫࣞࢻ࢔

2࢓ࣇࢵࣂ

REG[90h] ࢫࣞࢻ࢔ࡢ

3࢓ࣇࢵࣂ

㸦REG[90h] 㸧 x 2ࢫࣞࢻ࢔ࡢ

n࢓ࣇࢵࣂ

㸦REG[90h] 㸧 x (n - 1)ࢫࣞࢻ࢔ࡢ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.4.2  Picture-in-Picture ⾲♧⾲♧⾲♧⾲♧

Picture-in-Picture⾲♧ࠊ࣓ࡣ ࡍ♧⾲࡚ࡏࡉ㑅ᢥࢆ࢘ࢻࣥ࢕࢘PIPࡢࡘ2࡚ࡋᑐ࡟࢘ࢻࣥ࢕࢘ࣥ࢖

ࡢ࢘ࢻࣥ࢕࢘PIP2ࠊ࢘ࢻࣥ࢕࢘PIP1ࠊ࢘ࢻࣥ࢕࢘ࣥ࢖࣓࡛⨨఩♧⾲ࡢࢀࡒࢀࡑࠋࡍ࡛⬟ᶵࡿ

PIP1ࠊࡣ㒊ศࡓࡗ࡞㔜ࡀ࢘ࢻࣥ࢕࢘PIP2࡜࢘ࢻࣥ࢕࢘PIP1ࠋࡍࡲࡋ㑅ᢥࢆീ⏬♧⾲ࡽ࠿ࡘ3
ࠋࡍࡲࢀࡉ♧⾲ඃඛࡀ࢘ࢻࣥ࢕࢘

ᅗᅗᅗᅗ11.6ࠉࠉࠉࠉPicture-in-Picture ⾲♧౛⾲♧౛⾲♧౛⾲♧౛

11.4.3  PIP࢘ࢻࣥ࢕࢘タᐃ࢘ࢻࣥ࢕࢘タᐃ࢘ࢻࣥ࢕࢘タᐃ࢘ࢻࣥ࢕࢘タᐃ

PIPࡧࡼ࠾ࢬ࢖ࢧ࢘ࢻࣥ࢕࢘⾲♧఩⨨ࠊࡣX/Yࡢᗙᶆ࡛タᐃࠋࡍࡲࡋỈᖹ᪉ྥࡢPIPࢻࣥ࢕࢘

ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ༢఩࡛タᐃࣝࢭࢡࣆ8ࠊࡣ⨨఩♧⾲ࡧࡼ࠾ࢬ࢖ࢧ࢘

ᅗᅗᅗᅗ11.7ࠉࠉࠉࠉPIP࢘ࢻࣥ࢕࢘ᵓᡂ࢘ࢻࣥ࢕࢘ᵓᡂ࢘ࢻࣥ࢕࢘ᵓᡂ࢘ࢻࣥ࢕࢘ᵓᡂ

࢘ࢻࣥ࢕࢘ࣥ࢖࣓

PIP ࢘ࢻࣥ࢕࢘

LCD ♧⾲ࣝࢿࣃ

Y
(࣓

࢖
ࣥ

࢘
࢕

ࣥ
ࢻ

࢘
: R

E
G

[1
A

h]
, [

1C
h]

)

PIP Window Y End
PIP Window X End

࢘ࢻࣥ࢕࢘ࣥ࢖࣓

PIP ࢘ࢻࣥ࢕࢘

SDRAM ࡢ 0 ␒ᆅࢫࣞࢻ࢔

PIP ⾲♧࣓ࣔࣜ㛤ጞ఩⨨ 

PIP Window Y Strat
PIP Window X Strat

㸦1࢓ࣇࢵࣂ 㹼 16 ᣦᐃ㸧

(1, 1)

(H size, V size)

X( ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ : REG[16h])

(H size, V size)
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.4.4  PIP࢘ࢻࣥ࢕࢘⾲♧࣓ࣔࣜ㛤ጞ఩⨨タᐃ࢘ࢻࣥ࢕࢘⾲♧࣓ࣔࣜ㛤ጞ఩⨨タᐃ࢘ࢻࣥ࢕࢘⾲♧࣓ࣔࣜ㛤ጞ఩⨨タᐃ࢘ࢻࣥ࢕࢘⾲♧࣓ࣔࣜ㛤ጞ఩⨨タᐃ

Picture-in-Picture⾲♧ࡢ⾲♧࣓ࣔࣜ㛤ጞ఩⨨㸦SDRAMࢫࣞࢻ࢔㸧ࣝࢭࢡࣆ8ࠊࢆ㸭1ࣛࣥ࢖༢

఩࡛タᐃ࡛ࠋࡍࡲࡁ⾲♧࣓ࣔࣜ㛤ጞ఩⨨ࢆኚ᭦ࠊ࡛࡜ࡇࡿࡍ⏬㠃ࠋࡍࡲࡁ࡛ࡀ࣮ࣝࣟࢡࢫࡢ

ࢆ⨨㛤ጞ఩࣓ࣜࣔ♧⾲ࡢࡑࠊࡁ࠾࡚ࡋಖᏑ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࢆീ⏬ࡢᩘ「ࡵࡌ࠿ࡽ࠶ࡓࡲ

ኚ᭦ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍࢆ♧⾲ࣥࣙࢩ࣮࣓ࢽ࢔࡛࡜ࡇࡿࡍ

ᅗᅗᅗᅗ11.8ࣥࣙࢩ࣮࣓ࢽ࢔ࠉ⾲♧౛ࣥࣙࢩ࣮࣓ࢽ࢔ࠉ⾲♧౛ࣥࣙࢩ࣮࣓ࢽ࢔ࠉ⾲♧౛ࣥࣙࢩ࣮࣓ࢽ࢔ࠉ⾲♧౛

♧⾲࢖ࣞࣂ࣮࢜♧⾲࢖ࣞࣂ࣮࢜♧⾲࢖ࣞࣂ࣮࢜♧⾲࢖ࣞࣂ࣮࢜  11.4.5

࢕࢘PIPࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡏࡉ♧⾲࢖ࣞࣂ࣮࢜ࢆ࢘ࢻࣥ࢕࢘PIP࡚ࡋᑐ࡟࢘ࢻࣥ࢕࢘ࣥ࢖࣓

ࠊ࣓ࡣࣝࢭࢡࣆࡓࡋ⮴୍ࡀ㏱㐣Ⰽ࡜ࢱ࣮ࢹീ⏬ࡢ࢘ࢻࣥ ࡲࢀࡉ♧⾲ࡀീ⏬ࡢ࢘ࢻࣥ࢕࢘ࣥ࢖

ࠋࡍ

ᅗᅗᅗᅗ11.9࢖ࣞࣂ࣮࢜ࠉ⾲♧౛࢖ࣞࣂ࣮࢜ࠉ⾲♧౛࢖ࣞࣂ࣮࢜ࠉ⾲♧౛࢖ࣞࣂ࣮࢜ࠉ⾲♧౛

㔜せ㸸ࠊࡣ♧⾲࢖ࣞࣂ࣮࢜Ⰽゎീᗘ㸦16bpp/24bpp㸧ࠊSDCLK㸸LCDCLKࢡࢵࣟࢡࡢ࿘Ἴᩘẚ

ࠋࡍࡲࡾ࠶ࡀ㡿ᇦ࠸࡞ࡁ࡛⏝౑ࡾࡼ࡟

LCD ♧⾲ࣝࢿࣃ

࢘ࢻࣥ࢕࢘ࣥ࢖࣓

PIP ࢘ࢻࣥ࢕࢘

My Vacation
My Vacation

࢘ࢻࣥ࢕࢘ࣥ࢖࣓
LCD ♧⾲ࣝࢿࣃ

PIP ࢘ࢻࣥ࢕࢘

㸦ࠊࣝࣈ࣮ࢿ࢖࢖ࣞࣂ࣮࢜㏱㐣Ⰽ㸻㯮㸧
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.5 ♧⾲ࣝࣕࢳ࣮ࣂ♧⾲ࣝࣕࢳ࣮ࣂ♧⾲ࣝࣕࢳ࣮ࣂ♧⾲ࣝࣕࢳ࣮ࣂ

ࣥ࢕࢘PIPࠊ࡚ࡋಖᏑ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࢆീ⏬࡞ࡁ኱ࡾࡼࣝࢿࣃLCDࠊࡣ♧⾲ࣝࣕࢳ࣮ࣂ

ࠊୖ࡛࡜ࡇࡿࡍኚ᭦ࢆ⨨㛤ጞ఩࣓ࣜࣔ♧⾲ࡢ࢘ࢻ ୗᕥྑࡢ⏬㠃࣮ࣂࠋࡍࡲࡁ࡛ࡀ࣮ࣝࣟࢡࢫ

ࠊࣛࡣሙྜࡿࡍࢺ࢖ࣛ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࢆീ⏬♧⾲ࣝࣕࢳ タᐃࢱࢫࢪࣞࡢ࢘ࢻࣥ࢕࢘ࢺ࢖

㸦REG[52h] bit 2 =1㸧ࠋ࠸ࡉࡔࡃ࡚ࡋࢺ࢖ࣛࡽ࠿࡚ࡋࢆᣦᐃࡢ࢓ࣇࢵࣂࢺ࢖ࣛࡓࡋඛ㢌ࣞࢻ࢔

ࠋࡍࡲࢀࡉࢺ࢖ࣛ࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇࡀീ⏬࡚ࡋ⥆㐃ࡽ࠿ࢫ

⾲࡟㸦REG[E2h], [E4h]㸧ࢱࢫࢪࣞࠊࡣሙྜࡿࡍ♧⾲࡟࢘ࢻࣥ࢕࢘PIPࢆീ⏬♧⾲ࣝࣕࢳ࣮ࣂ

♧⏬ീࡢỈᖹࢆࢬ࢖ࢧタᐃࠋ࠸ࡉࡔࡃ࡚ࡋỈᖹ᭱ࡢࢬ࢖ࢧ኱タᐃ್ࡲࡾ࡞࡟ࣝࢭࢡࣆ8192ࡣ

ࠋࡍ

ᅗᅗᅗᅗ11.10ࣝࣕࢳ࣮ࣂࠉ⾲♧౛ࣝࣕࢳ࣮ࣂࠉ⾲♧౛ࣝࣕࢳ࣮ࣂࠉ⾲♧౛ࣝࣕࢳ࣮ࣂࠉ⾲♧౛

ീ⏬♧⾲ࣝࣕࢳ࣮ࣂ

PIP ⾲♧࣓ࣔࣜ㛤ጞ఩⨨ 

ࢬ࢖ࢧỈᖹ♧⾲ࣝࣕࢳ࣮ࣂ ( REG[E2h], [E4h])

LCD ീ⏬♧⾲ࣝࢿࣃ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.6 ᅇ㌿࣭཯㌿⾲♧ᅇ㌿࣭཯㌿⾲♧ᅇ㌿࣭཯㌿⾲♧ᅇ㌿࣭཯㌿⾲♧

ᅇ㌿⾲♧ࠊࡣLCDࡢධຊ⏬ീࢆࢱ࣮ࢹ཯᫬ィᅇ180°࡟ࡾᅇ㌿ࢺ࢖ࣛ࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡚ࡋ

࠶ࡣᚲせࡿࡍព㆑ࢆࡳ㎸ࡁ᭩ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇࠊࢀࢃ⾜ෆ࡛࢔࢙࢘ࢻ࣮ࣁࡣᅇ㌿ࠋࡍࡲࡋ

ࡾࡼᅇ㌿࢔࢙࢘ࢺࣇࢯࡢീ⏬♧⾲ࠊ࡚ࡗࡼ࡟࡜ࡇࡿࡍ⌮ฎ࡛࢔࢙࢘ࢻ࣮ࣁࢆᅇ㌿ࠋࢇࡏࡲࡾ

ࠋࡍࡲࡋᥦ౪ࢆ⬟ᛶࡓࢀඃࡶ

཯㌿⾲♧ࠊࡣLCDࡢධຊ⏬ീࢆࢱ࣮ࢹᕥྑ཯㌿180ࠋࡍࡲࡋࢺ࢖ࣛ࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡚ࡋ
°ᅇ㌿࡜཯㌿࡚ࡏࢃྜࡳ⤌ࢆ౑⏝ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

11.6.1  180°ᅇ㌿ᅇ㌿ᅇ㌿ᅇ㌿

௨ୗࡢᅗ800࡟࠺ࡼࡢ࡝ࠊࡣ x 480ࣉ࣮ࢣࢫࢻࣥࣛࡢ⏬ീࡀㄆ㆑ࡢࡑ࡟࠺ࡼࡢ࡝ࠊࢀࡉ⏬ീࡀ

᪉ྥ࡛ࣛࡢA-B-C-D࡟࠺ࡼࡢḟࠊࡣീ⏬ࣥࣙࢩ࣮ࢣࣜࣉ࢔ࠋࡍࡲ࠸࡚ࡋ♧ࢆ࠿ࡢࡿࢀࡉ♧⾲

࡟♧⾲ࠋࡍࡲࢀࡉ᪉ྥ࡛ಖᏑࡢD-C-B-A࡟࠺ࡼࡢḟࠊࡣ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࠋࡍࡲࢀࡉࢺ࢖

ࠋࡍࡲࢀࡉࣗࢩࢵࣞࣇ᪉ྥ࡛ࣜࡢD-C-B-A࡟ᵝྠࠊࡣ

ᅗᅗᅗᅗ11.11180°ࠉࠉࠉࠉ ᅇ㌿⾲♧⏬ീᅇ㌿⾲♧⏬ീᅇ㌿⾲♧⏬ീᅇ㌿⾲♧⏬ീ

ീ⏬ࡿࢀࡉ♧⾲࡟࣐ࣛࢢࣟࣉ ീ⏬ࡓࢀࡉ᱁⣡࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇ

800

࢘ࢻࣥ࢕࢘

800

48
0

A B

C D

48
0

ࢺࢫ࣍ = CPU ീ⏬ࡢ

ീ⏬ࡢෆ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

㸦ࡢࣝࢿࣃཎⅬ㸧

ࢺࢫ࣍ CPU ീ⏬ࡢ

㸦㌿㏦㛤ጞࡢཎⅬ㸧

࢘ࢻࣥ࢕࢘

AB

CD

= LCD ീ⏬ࡿࢀࡉ♧⾲࡬
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.6.2  ᕥྑ཯㌿ᕥྑ཯㌿ᕥྑ཯㌿ᕥྑ཯㌿

௨ୗࡢᅗ800࡟࠺ࡼࡢ࡝ࠊࡣ x 480ࣉ࣮ࢣࢫࢻࣥࣛࡢ⏬ീࡀㄆ㆑ࡢࡑ࡟࠺ࡼࡢ࡝ࠊࢀࡉ⏬ീࡀ

᪉ྥ࡛ࣛࡢA-B-C-D࡟࠺ࡼࡢḟࠊࡣീ⏬ࣥࣙࢩ࣮ࢣࣜࣉ࢔ࠋࡍࡲ࠸࡚ࡋ♧ࢆ࠿ࡢࡿࢀࡉ♧⾲

࡟♧⾲ࠋࡍࡲࢀࡉ᪉ྥ࡛ಖᏑࡢB-A-D-C࡟࠺ࡼࡢḟࠊࡣ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࠋࡍࡲࢀࡉࢺ࢖

ࠋࡍࡲࢀࡉࣗࢩࢵࣞࣇ᪉ྥ࡛ࣜࡢB-A-D-C࡟ᵝྠࠊࡣ

ᅗᅗᅗᅗ11.12ࠉᕥྑ཯㌿⾲♧⏬ീࠉᕥྑ཯㌿⾲♧⏬ീࠉᕥྑ཯㌿⾲♧⏬ീࠉᕥྑ཯㌿⾲♧⏬ീ

11.6.3  180°ᅇ㌿㸩ᕥྑ཯㌿ᅇ㌿㸩ᕥྑ཯㌿ᅇ㌿㸩ᕥྑ཯㌿ᅇ㌿㸩ᕥྑ཯㌿

௨ୗࡢᅗ800࡟࠺ࡼࡢ࡝ࠊࡣ x 480ࣉ࣮ࢣࢫࢻࣥࣛࡢ⏬ീࡀㄆ㆑ࡢࡑ࡟࠺ࡼࡢ࡝ࠊࢀࡉ⏬ീࡀ

᪉ྥ࡛ࣛࡢA-B-C-D࡟࠺ࡼࡢḟࠊࡣീ⏬ࣥࣙࢩ࣮ࢣࣜࣉ࢔ࠋࡍࡲ࠸࡚ࡋ♧ࢆ࠿ࡢࡿࢀࡉ♧⾲

࡟♧⾲ࠋࡍࡲࢀࡉ᪉ྥ࡛ಖᏑࡢC-D-A-B࡟࠺ࡼࡢḟࠊࡣ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࠋࡍࡲࢀࡉࢺ࢖

ࠋࡍࡲࢀࡉࣗࢩࢵࣞࣇ᪉ྥ࡛ࣜࡢC-D-A-B࡟ᵝྠࠊࡣ

ᅗᅗᅗᅗ11.13180°ࠉࠉࠉࠉ ᅇ㌿㸩ᕥྑ཯㌿⾲♧⏬ീᅇ㌿㸩ᕥྑ཯㌿⾲♧⏬ീᅇ㌿㸩ᕥྑ཯㌿⾲♧⏬ീᅇ㌿㸩ᕥྑ཯㌿⾲♧⏬ീ

ീ⏬ࡿࢀࡉ♧⾲࡟࣐ࣛࢢࣟࣉ ീ⏬ࡓࢀࡉ᱁⣡࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇ

800

࢘ࢻࣥ࢕࢘

800
48

0

A B

C D

48
0

ࢺࢫ࣍ = CPU ീ⏬ࡢ

ീ⏬ࡢෆ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

㸦ࡢࣝࢿࣃཎⅬ㸧

ࢺࢫ࣍ CPU ീ⏬ࡢ

㸦㌿㏦㛤ጞࡢཎⅬ㸧

= LCD ീ⏬ࡿࢀࡉ♧⾲࡬

࢘࢕ࣥࢻ࢘

AB

CD

ീ⏬ࡿࢀࡉ♧⾲࡟࣐ࣛࢢࣟࣉ ീ⏬ࡓࢀࡉ᱁⣡࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇ

800

࢘ࢻࣥ࢕࢘

800

48
0

A B

C D

48
0

ࢺࢫ࣍ = CPU ീ⏬ࡢ

ീ⏬ࡢෆ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

㸦ࡢࣝࢿࣃཎⅬ㸧

ࢺࢫ࣍ CPU ീ⏬ࡢ

㸦㌿㏦㛤ጞࡢཎⅬ㸧

= LCD ീ⏬ࡿࢀࡉ♧⾲࡬

DC

BA

࢘࢕ࣥࢻ࢘
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.7 ♧⾲࢓ࣇࢵࣂࣝࣈࢲ♧⾲࢓ࣇࢵࣂࣝࣈࢲ♧⾲࢓ࣇࢵࣂࣝࣈࢲ♧⾲࢓ࣇࢵࣂࣝࣈࢲ

ࠊືࡣ♧⾲࢓ࣇࢵࣂࣝࣈࢲ ࡲ࠸࡚ࢀࡉព⏝࡟ࡵࡓࡿࡍ㜵Ṇࢆࢬ࢖ࣀࢢࣥࣜ࢔࢕ࢸࡢࢱ࣮ࢹ⏬

ࢺ࢖ࣛ࡟࢔࢚ࣜࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇࡓࢀࡉᣦᐃ࡟ᖖࠊࡣࢱ࣮ࢹീ⏬ࡢ࢓ࣇࢵࣂࣝࢢࣥࢩࠋࡍ

࢓ࣇࢵࣂࡣ࣒࣮ࣞࣇࡢ┠␒1ࠊሙྜࡢ࢓ࣇࢵࣂࣝࣈࢲࠋࡍࡲࡋ ࣇࡢ┠␒2ࠋࡍࡲࡋࢺ࢖ࣛ࡟1

࢓ࣇࢵࣂࡣ࣒࣮ࣞ  ࠋࡍࡲࡋࢺ࢖ࣛ࡟2

࣮ࣞࣇඛ㢌࡛ࡢᆶ┤㠀⾲♧ᮇ㛫ࠊࡣ࠼᭰ࡾษࡢࢱࣥ࢖࣏ࢺ࢖㸭ࣛࢻ࣮ࣜࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

ࠊືࡣࢱࣥ࢖࣏ࠋࡍࡲࡁ࡛ࡀ࡜ࡇ࠺⾜ࡅࡔ1ᅇࡾࡓᙜ࣒ ࣮ࣞࣇฟຊࡢᚋ᭱ࡀ᭦᪂ࡢ࣒࣮ࣞࣇ⏬

᭰ࡾษࡳࡢ࡟ሙྜ࠸࡞࠸࡚ࡋࢺ࢖᫬Ⅼ࡛ࣛ⌧ࡀ࣒࣮ࣞࣇ⏬ື࡞ࡓ᪂ࡘ࠿ࠊࡋ᏶஢࡟ᮇ㛫ෆ࣒

ᆶ┤㠀⾲♧ᮇ㛫ࡢḟࠊ࡟ࡧࡓࡿࡍ஢⤊ࡀࢺ࢖ࣛࡢ࣒࣮ࣞࣇࢱ࣮ࢹ⏬ືࠊࡵࡓࡢࡇࠋࡍࡲࡾࢃ

ࢱ࣮ࢸࢫᆶ┤⾲♧ᮇ㛫ࠊࡣࢀࡇࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍࢺ࢖ࣛࢆ࣒࣮ࣞࣇࡢḟࡽ࠿࡚ࡗᚅ࡛ࡲ

ࣇ⏬኱ධຊື᭱ࠊࡣ࠸ࡿ࠶ࠋࡍࡲࡁ࡛⾜ᐇ࡛࡜ࡇࡿࡍࢢ࣮࣏ࣥࣜࢆ7㸧ࢺࢵࣅ㸦REG[6Ah]ࢫ

㛗ࢺࢫ࣮ࣂධຊࢆ࣒࣮ࣞࣇ1ࡧࡼ࠾ࠊ࡜ࡇࡿ࠶ศ࡛༙ࡢࢺ࣮࣒࣮ࣞࣞࣇLCDࡀࢺ࣮࣒࣮ࣞࣞ

ࡣᚲせࡿࡍㄆ☜ࢆᆶ┤㠀⾲♧ᮇ㛫ࠊࡤࢀࡁಖド࡛ࢆ࡜ࡇ࠸▷ࡶࡾࡼᮇ㛫࣒࣮ࣞࣇ1ࡢLCDࡀ

ሙྜࡿࡍ⏕Ⓨࡀࡕⴠ࣒࣮ࣞࣇࠊࡣሙྜ࠸࡞ࢃᡶࢆὀព࡟ࡾࢃ᭰ࡾษࡢࢱࣥ࢖࣏ࠋࢇࡏࡲࡾ࠶

ࠋࡍࡲࡾ࠶ࡀ

ᅗᅗᅗᅗ11.14ࢱࣥ࢖࣏࢓ࣇࢵࣂࠉษࢱࣥ࢖࣏࢓ࣇࢵࣂࠉ࠼᭰ࡾษࢱࣥ࢖࣏࢓ࣇࢵࣂࠉ࠼᭰ࡾษࢱࣥ࢖࣏࢓ࣇࢵࣂࠉ࠼᭰ࡾษ࠼᭰ࡾ

ᆶ┤㠀⾲♧ᮇ㛫

ධຊື⏬࣒࣮ࣞࣇ

┤๓ࡢ LCD ᮇ㛫࡛࣒࣮ࣞࣇ

࢓ࣇࢵࣂࢻ࣮ࣜ

࢓ࣇࢵࣂࢺ࢖ࣛ

ᅾ⌧ࡀ࣒࣮ࣞࣇ

ࢺࢫ࣮ࣂ

ࢱࣥ࢖࣏

ࢱࣥ࢖࣏

ࠊࡵࡓࡿ࠸࡚ࡋ᏶஢ࡀ᭦᪂ࡢ࣒࣮ࣞࣇ

ࡿ࠼᭰ࡾษࢆࢱࣥ࢖࣏࢓ࣇࢵࣂ

ࠊࡵࡓࡿ࠶࡛ࢁࡇ࡜ࡿ࠸࡚ࡋࢺ࢖ࣛ

࠸࡞࠼᭰ࡾษࢆࢱࣥ࢖࣏࢓ࣇࢵࣂ

┤๓ࡢ LCD ᮇ㛫࡛࣒࣮ࣞࣇ

࡚ࡋ᏶஢ࡀ᭦᪂ࡢ࣒࣮ࣞࣇ

ษࡿ࠼᭰ࡾ

ࢆࢱࣥ࢖࣏࢓ࣇࢵࣂࠊࡵࡓࡿ࠸

┤๓ࡢ LCD ᮇ㛫࡛࣒࣮ࣞࣇ

࡚ࡋ᏶஢ࡀ᭦᪂ࡢ࣒࣮ࣞࣇ

ษࡿ࠼᭰ࡾ

ࢆࢱࣥ࢖࣏࢓ࣇࢵࣂࠊࡵࡓࡿ࠸
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.8 ♧⾲ࢢࣥࣜࣈࢲ♧⾲ࢢࣥࣜࣈࢲ♧⾲ࢢࣥࣜࣈࢲ♧⾲ࢢࣥࣜࣈࢲ

ᆶ┤᪉ࠊỈᖹ᪉ྥ2ಸࢆࢱ࣮ࢹീ⏬ࡿ࠸࡚ࢀࡉಖᏑ࡟࢓ࣇࢵࣂ࣒࣮ࣞࣇࠊࡣ♧⾲ࢢࣥࣜࣈࢲ

ྥ2ಸ࡚ࡋ࡟LCD࡬ࣝࢿࣃฟຊࠋࡍࡲࡋ 

ࡏࢃྜࡳ⤌ࡢ࡜࢘ࢻࣥ࢕࢘PIPࠋࡍࡲࡁ࡛⏝౑ࡳࡢ♧⾲࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࡣ♧⾲ࢢࣥࣜࣈࢲ

ࠋࢇࡏࡲࡁ࡛ࡣ࡜ࡇࡿࡍ⏝౑࡟♧⾲

ᅗᅗᅗᅗ11.15ࢢࣥࣜࣈࢲࠉ♧⾲ࢢࣥࣜࣈࢲࠉ♧⾲ࢢࣥࣜࣈࢲࠉ♧⾲ࢢࣥࣜࣈࢲࠉ⾲♧

ࢢࣥࣜࣈࢲࣝࢭࢡࣆ

LCD ♧⾲ࣝࢿࣃ

࢓ࣇࢵࣂ࣒࣮ࣞࣇ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.9 ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ࠊ࡚ࡋᡂྜࡾࡼ࡟್࢓ࣇࣝ࢔ࢆീ⏬ࡢࡘ2ࡢෆ࢓ࣇࢵࣂ࣒࣮ࣞࣇࠊࡣࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

෌ᗘྜࡢࣝࢡ࢖ࢧ♧⾲ࠋࡍࡲࡋࢺ࢖ࣛ࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇ㛫㸦SDRAM࣓ࣔࣜࡿ࠸࡚࠸✵ࡢ

ᖏᇦ㸧ࢆ౑ࠊྜࡵࡓࡿࡍࢫࢭࢡ࢔࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇ࡚ࡗ ᡂ⏬ീࡀฟ᮶ୖࡣ࡟࡛ࡲࡿࡀ᫬㛫

CPUࢺࢫ࣍ࢆ஢⤊ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ࡚ࡗ౑ࢆಙྕࡳ㎸ࡾ๭ࡵࡓࡢࡑࠋࡍࡲࡋせࢆ
ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡏࡽ▱࡬

㸧ࢻ࣮࣐࣮ࣔࣝࣀ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮࣐࣮ࣔࣝࣀ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮࣐࣮ࣔࣝࣀ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮࣐࣮ࣔࣝࣀ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.9.1

ධࢆฟຊ⏬ീࠋࡍࡲࡾసࢆฟຊ⏬ീࡽ࠿ධຊ⏬ീ2࡜ධຊ⏬ീ1ࠊࡣࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ຊ⏬ീ1ࡣࡓࡲධຊ⏬ീ2࡬࢔࢚ࣜࡢタᐃୖ࡛࡜ࡇࡿࡍ᭩ࡢࡘ3ࠋࡍࡲࡁ࡛ࡶࡁ⏬ീࡢ኱ࡉࡁ

ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ࡟ࡌྠ࡚࡭ࡍࡣ

ᅗᅗᅗᅗ11.16ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣐࣮ࣔࣝࣀ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣐࣮ࣔࣝࣀ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣐࣮ࣔࣝࣀ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣐࣮ࣔࣝࣀ㸧

ᅗᅗᅗᅗ11.17ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ⾲♧౛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ⾲♧౛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ⾲♧౛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ⾲♧౛

ධຊ⏬ീ 1 ධຊ⏬ീ 2

ฟຊ⏬ീ

⟭₇࢓ࣇࣝ࢔

ධຊ⏬ീධຊ⏬ീධຊ⏬ീධຊ⏬ീ 1 ධຊ⏬ീධຊ⏬ീධຊ⏬ീධຊ⏬ീ 2ฟຊ⏬ീฟຊ⏬ീฟຊ⏬ീฟຊ⏬ീ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
㸧ࢻ࣮࣮ࣔࣆࢥ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮࣮ࣔࣆࢥ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮࣮ࣔࣆࢥ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮࣮ࣔࣆࢥ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.9.2

ࡑࢆධຊ⏬ീ1ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿసࢆฟຊ⏬ീࡽ࠿ධຊ⏬ീ1ࠊࡣࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ࡀᚲせࡿࡍ࡟ࡌྠࡣࡉࡁ኱ࡢീ⏬ࡢࡘ2ࠋࡍࡲࡁ࡛ࡶ࡜ࡇࡿࡍ࡟ฟຊ⏬ീ࡚ࡋ࣮ࣆࢥࡲࡲࡢ

ࠋࡍࡲࡾ࠶

ᅗᅗᅗᅗ11.18ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣮ࣔࣆࢥ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣮ࣔࣆࢥ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣮ࣔࣆࢥ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮࣮ࣔࣆࢥ㸧

ධຊ⏬ീ 1

ฟຊ⏬ീ

⟭₇࢓ࣇࣝ࢔
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
㸧ࢻ࣮ࣔࣝ࢕ࣇ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮ࣔࣝ࢕ࣇ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮ࣔࣝ࢕ࣇ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔㸧ࢻ࣮ࣔࣝ࢕ࣇ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.9.3

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿసࢆฟຊ⏬ീࡽ࠿タᐃ್㸦༢Ⰽ㸧ࢱࢫࢪࣞࠊࡣࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

㉥ࢱ࣮ࢹ㸦REG[54h]㸧ࢱ࣮ࢹ⥳ࠊ㸦REG[56h]㸧ࠊ㟷ࢱ࣮ࢹ㸦REG[58h]㸧ࢱࢫࢪࣞࡢタᐃ್࡛ࠊ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡍࡪࡘࡾ㸯Ⰽ࡛ሬࢆ㡿ᇦ♧⾲ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

ᅗᅗᅗᅗ11.19ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮ࣔࣝ࢕ࣇ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮ࣔࣝ࢕ࣇ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮ࣔࣝ࢕ࣇ㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ㸦ࢻ࣮ࣔࣝ࢕ࣇ㸧

タᐃ್ࢱࢫࢪࣞ

ฟຊ⏬ീ

⟭₇࢓ࣇࣝ࢔

R 㸸REG[54h]ࢱ࣮ࢹ
G 㸸REG[56h]ࢱ࣮ࢹ
B 㸸REG[58h]ࢱ࣮ࢹ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
タᐃ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔タᐃ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔タᐃ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔タᐃ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.9.4

⏬ࡢỈᖹ᪉ྥࠋࡍࡲࡁᗙᶆ࡛タᐃ࡛ࡢX/Yࠊࡣࢬ࢖ࢧ࢘ࢻࣥ࢕࢘ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ീࡢ8ࡣࢬ࢖ࢧಸᩘ࡛タᐃࡿࡍᚲせࡓࡲࠋࡍࡲࡾ࠶ࡀධຊ⏬ീࡧࡼ࠾ฟຊ⏬ീ࣓ࣜࣔࡢ㛤ጞ

఩⨨ࣝࢭࢡࣆ8ࠊࡣ㸭1ࣛࣥ࢖༢఩࡛SDRAMࡾࡼ࡟ࢫࣞࢻ࢔ࡢタᐃ࡛ࠋࡍࡲࡁ

ᅗᅗᅗᅗ11.20࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉᵓᡂ

ඛ㢌ࡢ࢓ࣇࢵࣂ࣒࣮ࣞࣇ

࢘ࢻࣥ࢕࢘

㸦X/Y タᐃ㸧ࢬ࢖ࢧ

ඛ㢌ࡢീ⏬ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

 ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

X( ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ : REG[16h])

Y
(
࣓

࢖
ࣥ

࢘
࢕

ࣥ
ࢻ

࢘
: R

E
G

[1
A

h]
, [

1C
h]

)

࣓ࣔࣜ㛤ጞ఩⨨

ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
タᐃࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔タᐃࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔タᐃࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔タᐃࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.9.5

࣐ࠋࡍࡲࡾ࠶ࡀࢻ࣮ࣔࢺ࣮࢜࡜ࢻ࣮ࣔࣝ࢔ࣗࢽ࣐ࠊࡣ࡟స㛤ጞືࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ࠋࡍࡲࡋタᐃࢆ್࢓ࣇࣝ࢔࡜స㛤ጞືࡢ㸯ᅇẖ࡚࡟࢔࢙࢘ࢺࣇࢯࠊࡣሙྜࡢࢻ࣮ࣔࣝ࢔ࣗࢽ

ࣝ࢔࡟ⓗື⮬ࠊ࡜ࡿࡍ஢⤊ࡀ⌮ฎࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡢ┠㸯ᅇࠊࡣሙྜࡢࢻ࣮ࣔࢺ࣮࢜

┠2ᅇ࡚ࡋᮇྠ࡟ᆶ┤㠀⾲♧ᮇ㛫ࡢḟ࡚ࡋ㸧ࢺ࣓ࣥࣜࢡࢹࡣࡓࡲ㸦ࢺ࣓ࣥࣜࢡࣥ࢖ࢆ್࢓ࣇ

ࠋࡍࡲࡋ㏉ࡾ⧞ࢆసື࡛ࡲࡿ࡞࡟0㸧ࡣࡓࡲ1㸦ࡀ್࢓ࣇࣝ࢔ࠋࡍࡲࡋ㛤ጞࢆసືࡢ

ࡀࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔࡟ᆶ┤㠀⾲♧ᮇ㛫ෆࠊࡣ♧⾲࢘ࢻࣥ࢕࢘PIPࡿࡼ࡟ࢻ࣮ࣔࢺ࣮࢜

⤊஢࡛ࡿࡁ⏬ീࡣ࡟ࢬ࢖ࢧ౑ࠊࡀࡍࡲ࠼⏬ീࡀࢬ࢖ࢧ኱࠸ࡁሙྜࡣ⏬ീࡢ⾲♧᭩ࡁ᥮ࡀ࠼ぢ

ࠋࡍࡲ࠸ࡲࡋ࡚࠼

ᅗᅗᅗᅗ11.21ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ㸦ࢻ࣮ࣔࢺ࣮࢜㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ㸦ࢻ࣮ࣔࢺ࣮࢜㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ㸦ࢻ࣮ࣔࢺ࣮࢜㸧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠉ㸦ࢻ࣮ࣔࢺ࣮࢜㸧

ฎ⌮᫬㛫ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ฎ⌮᫬㛫ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ฎ⌮᫬㛫ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ฎ⌮᫬㛫ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.9.6

ࡓࡢࡑࠋࡍࡲࡋసື࡚ࡗ౑ࢆᖏᇦࡿ࠸࡚࠸✵ࡢSDRAM࣓ࣔࣜࠊࡣࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

ࠋࡍࡲࡾࢃኚࡀฎ⌮᫬㛫ࡾࡼ࡟ࢬ࢖ࢧീ⏬ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡧࡼ࠾SDCLK࿘Ἴᩘࠊࡵ

ᐇ㝿࡛࣒ࢸࢫࢩࡢᐇ ᳨ドࠋ࠸ࡉࡔࡃ࡚ࡋ

n ᅇ┠

஢⤊ࢢࣥ࢕ࢹࣥࣞࣈ

n/m

ᆶ┤⾲♧㛤ጞಙྕ

್࢓ࣇࣝ࢔

n+1 ᅇ┠

⌮ฎࢢࣥ࢕ࢹࣥࣞࣈ

(n+1)/m
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.10 ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵṇࣝ⿵࣐ࣥ࢞ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵṇࣝ⿵࣐ࣥ࢞ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵṇࣝ⿵࣐ࣥ࢞ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵṇࣝ⿵࣐ࣥ࢞

⾲♧FIFO࣐ࣥ࢞࡟ࢱ࣮ࢹ♧⾲ࡢࡽ࠿⿵ṇ࡚ࡅ࠿ࢆLCD࡬ࣝࢿࣃฟຊ࢞ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

ࠋࢇࡏࡲࡁ࡛ࡣኚ᭦ࡢࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝࠊࡣ୰ࣝࣈ࣮ࢿ࢖ṇ⿵࣐ࣥ

ᅗᅗᅗᅗ11.22࣐ࣥ࢞ࠉ⿵ṇ࣐ࣥ࢞ࠉ⿵ṇ࣐ࣥ࢞ࠉ⿵ṇ࣐ࣥ࢞ࠉ⿵ṇ

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

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

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

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

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

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

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

00
01
02
03
04
05
06
07

F8
F9
FA
FB
FC
FD
FE
FF

㉥Ⰽࣝ256ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵ x 8

ࢱ࣮ࢹ㉥Ⰽࡢࢺࢵࣅ8

⾲♧FIFOࢺࢵࣅ8ࡢࡽ࠿㉥

Ⰽࢱ࣮ࢹ

⥳Ⰽࣝ256ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵ x 8

ࢱ࣮ࢹⰍ⥳ࡢࢺࢵࣅ8

⾲♧FIFOࢺࢵࣅ8ࡢࡽ࠿⥳

Ⰽࢱ࣮ࢹ

㟷Ⰽࣝ256ࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵ x 8

ࢱ࣮ࢹ㟷Ⰽࡢࢺࢵࣅ8

⾲♧FIFOࢺࢵࣅ8ࡢࡽ࠿㟷

Ⰽࢱ࣮ࢹ

ὀ㸸16ࠉbpp ࠋࡍࡲ࠸࡚ࢀࡽࡵᇙ࡛ࢺࢵࣅ఩ୖࡣࢺࢵࣅᮍ౑⏝ୗ఩ࠊࡣሙྜࡢ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.11 ṇ⿵ࢫࢿࢺ࢖ࣛࣈṇ⿵ࢫࢿࢺ࢖ࣛࣈṇ⿵ࢫࢿࢺ࢖ࣛࣈṇ⿵ࢫࢿࢺ࢖ࣛࣈ

⾲♧FIFOࢫࢿࢺ࢖ࣛࣈ࡟ࢱ࣮ࢹ♧⾲ࡢࡽ࠿⿵ṇ࡚ࡅ࠿ࢆLCD࡬ࣝࢿࣃฟຊࡁ࡛ࡀ࡜ࡇࡿࡍ

ࠋࡍࡲࡾ࡞࡟᭷ຠ࡚ࡋᮇྠ࡟ᆶ┤⾲♧ᮇ㛫ࡢḟࠊሙྜࡓࡋタᐃኚ᭦࡟୰♧⾲ࠋࡍࡲ

ᅗᅗᅗᅗ11.23ࢫࢿࢺ࢖ࣛࣈࠉ⿵ṇࢫࢿࢺ࢖ࣛࣈࠉ⿵ṇࢫࢿࢺ࢖ࣛࣈࠉ⿵ṇࢫࢿࢺ࢖ࣛࣈࠉ⿵ṇ

11.12 ṇ⿵ࢺࢫࣛࢺࣥࢥṇ⿵ࢺࢫࣛࢺࣥࢥṇ⿵ࢺࢫࣛࢺࣥࢥṇ⿵ࢺࢫࣛࢺࣥࢥ

⾲♧FIFOࢺࢫࣛࢺࣥࢥ࡟ࢱ࣮ࢹ♧⾲ࡢࡽ࠿⿵ṇ࡚ࡅ࠿ࢆLCD࡬ࣝࢿࣃฟຊࡁ࡛ࡀ࡜ࡇࡿࡍ

ࠋࡍࡲࡾ࡞࡟᭷ຠ࡚ࡋᮇྠ࡟ᆶ┤⾲♧ᮇ㛫ࡢḟࠊሙྜࡓࡋタᐃኚ᭦࡟୰♧⾲ࠋࡍࡲ

ᅗᅗᅗᅗ11.24ࢺࢫࣛࢺࣥࢥࠉ⿵ṇࢺࢫࣛࢺࣥࢥࠉ⿵ṇࢺࢫࣛࢺࣥࢥࠉ⿵ṇࢺࢫࣛࢺࣥࢥࠉ⿵ṇ

⿵ṇ๓⾲♧ࢱ࣮ࢹ

⿵
ṇ

ᚋ
⾲

♧
ࢹ

࣮
ࢱ

0
255

255

ṇ್⿵ࢫࢿࢺ࢖ࣛࣈ

⿵ṇ๓

⿵ṇᚋ

⿵ṇ๓⾲♧ࢱ࣮ࢹ

⿵
ṇ

ᚋ
⾲

♧
ࢹ

࣮
ࢱ

0
255

255

ṇ್⿵ࢫࢿࢺ࢖ࣛࣈ

⿵ṇ๓

⿵ṇᚋ

ṇ್⿵ࢺࢫࣛࢺࣥࢥ

ṇᚋ⿵ࢫࢿࢺ࢖ࣛࣈ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.13 SDRAMࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

SDRAMࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖እ௜16/64/128ࡢࡅMࢺ࣮ࣞࢱ࣮ࢹࣝࢢࣥࢩࢺࢵࣅSDRAMࣥࣂࢆ

ࢵࣞࣇࣜࢺ࣮࢜ࠊࢫࣥࢣ࣮ࢩᮇ໬ึࠋࡍࡲࡋࢫࢭࢡ࢔࡟⋠㧗ຠ࡚ࡗ౑ࢆࣈ࣮࣮ࣜࢱࣥ࢖ࢡ

ࠋࡍࡲࢀࡉ⾜ᐇࡾࡼ࡟࢔࢙࢘ࢻ࣮ࣁࠊࡣࣝࢡ࢖ࢧࣗࢩ

11.13.1  SDRAMึࡢᮇ໬ึࡢᮇ໬ึࡢᮇ໬ึࡢᮇ໬

ࠊ࡟ᚋࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࠋ࠸ࡉࡔࡃ࡚ࡋᮇ໬ึࢆSDRAMࡎᚲࠊᚋࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ

1ᅇࢆࢻ࣐ࣥࢥࣝࣕࢩࢽ࢖ࡳࡢᐇ⾜࡛2ࠋࡍࡲࡁᅇ┠௨㝆ࡀࢻ࣐ࣥࢥࡣ↓どࠋࡍࡲࢀࡉ

ึᮇ໬ࠊࡣࢫࣥࢣ࣮ࢩ௨ୗࡢ㏻ࡾᐇ⾜ࠋ࠸ࡉࡔࡃ࡚ࡋ

1. ౑⏝ࡿࡍSDRAMࢬ࢖ࢧࠊ࡚ࡏࢃྜ࡟ࢬ࢖ࢧ࣓ࣜࣔࡢタᐃࣞࢱࢫࢪ㸦REG[82h] bits 1-0㸧ࢆ

タᐃࠋࡍࡲࡋ

2. ࢜ࣗࢩࢵࣞࣇࣜࢺ࣮࢜ 㸦ࣥREG[84h] bit 7 㸧ࢺࢵࢭࢬ࢖ࣛࣕࢩࢽ࢖࡜㸦REG[84h] bit 1 㸧ࡢ

ࢻ࣮ࣁࠊࡣ3㹼6ࠋࡍࡲࡋ㛤ጞࢆᮇ໬ึࡢSDRAMࠊࡾࡼ࡟࡜ࡇࡿࡍࢺࢵࢭ࡟"1"ࢆࢺࢵࣅ

ࠋࡍࡲࢀࡉ⾜ᐇ࡟ⓗື⮬ࡾࡼ࡟࢔࢙࢘

3. SDRAMࡀࢬ࢖ࣛࣕࢩࢽ࢖ࡢ㛤ጞࠋࡍࡲࢀࡉ

4. ࠋࡍࡲࢀࡉ⾜Ⓨࡀࢻ࣐ࣥࢥ࣮ࣝ࢜ࢪ࣮ࣕࢳࣜࣉ

5. ࠋࡍࡲࢀࡉ⾜10ᅇⓎࡀࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࢺ࣮࢜

6. MRSࡀࢻ࣐ࣥࢥⓎ⾜ࠋࡍࡲࢀࡉ㸦MRSࣞ 㸧ࡍ୙せ࡛ࡣタᐃࡢࢱࢫࢪ

7. ࡿ࡞࡟஢㸧⤊ࢬ࢖ࣛࣕࢩࢽ࢖㸦"1"ࡀ㸦REG[86h] bit 1㸧ࢺࢵࣅࢫࢱ࣮ࢸࢫࢬ࢖ࣛࣕࢩࢽ࢖

ࡗ㛫㸧ᚅࢡࢵࣟࢡฎ⌮᫬㛫㸦SDCLK࡛30000ࡢ3㹼6ࡣࡓࡲࠊ࠿ࡘᚅ࡛࢔࢙࢘ࢺࣇࢯ࡛ࡲ

ࠋ࠸ࡉࡔࡃ࡚

8. SDRAMࢆ౑⏝ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

11.13.2  SDRAM᥋⥆᥋⥆᥋⥆᥋⥆

16MࡢࢺࢵࣅSDRAMࢆ౑⏝ࡿࡍሙྜࠊࡣ௨ୗ࡞࠺ࡼࡢ᥋⥆ࢡࣥࣂࠋࡍࡲࡾ࡞࡟ษ࠼᭰ࡾಙ

ࠋ࠸ࡉࡔࡃ࡚ࡋ⥆᥋࡬MBA0➃Ꮚࠊࡣྕ

⥆SDRAM᥋⥆᥋⥆᥋⥆᥋ࠉࠉࠉࠉ11.3⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ 16Mࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ 64/128Mࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

MBA1
ᮍ౑⏝

MBA1

MBA0 MA11㸦ࢡࣥࣂษ࠼᭰ࡾ㸧
MBA0

MA11
ᮍ౑⏝

MA11
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.13.3  MRSࢻ࣐ࣥࢥࢻ࣐ࣥࢥࢻ࣐ࣥࢥࢻ࣐ࣥࢥ

SDRAMࢱࢫࢪࣞࢻ࣮ࣔࡢタᐃࢻ࣐ࣥࢥ㸦MRS㸧ࡢࢫࣥࢣ࣮ࢩࣝࣕࢩࢽ࢖ࠊࡣ୰࡛࢙࢘ࢻ࣮ࣁ

ࠋࡍࡲ࠸࡚ࡗ࡞࡟タᐃࡢ௨ୗࡣS1D13U11ࠋࡍࡲࢀࡉ⾜ᐇ࡟ⓗື⮬ࡾࡼ࡟࢔

ࢻ࣐ࣥࢥࢺ࢖㸭ࣛࢻ࣮ࣜࢻ࣐ࣥࢥࢺ࢖㸭ࣛࢻ࣮ࣜࢻ࣐ࣥࢥࢺ࢖㸭ࣛࢻ࣮ࣜࢻ࣐ࣥࢥࢺ࢖㸭ࣛࢻ࣮ࣜ  11.13.4

SDRAMࢻ࣮ࣜࡢ㸭ࣛࢺࢫ࣮ࣂ4ࢀࡒࢀࡑࠊࡣࢺ࢖༢఩࡛ࡉࢫࢭࢡ࢔࡛ࣈ࣮࣮ࣜࢱࣥ࢖ࢡࣥࣂ

CASࣞࠊ㸦MA10 = Low㸧࡛ࣝࣈ࣮ࢿ࢖࡟ᖖࡣࢪ࣮ࣕࢳࣜࣉࢺ࣮࢜ࠋࡍࡲࢀ 2ᅛᐃࡣࢩࣥࢸ࢖

ࠋࡍ࡛

ࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࢺ࣮࢜  11.13.5

SDRAMࠊࡣࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࡢෆ㒊ࡾࡼ࡟࢔࢙࢘ࢻ࣮ࣁࡾࡼ࡟ࢱࣥ࢘࢝ࣗࢩࢵࣞࣇࣜࡢ

⮬ືⓗ࡟ᐇ⾜ࠋࡍࡲࢀࡉ౑⏝ࡿࡍSDRAM࡟ࣉ࢖ࢱࡢᛂࣥ࢘࢝ࣝࢡ࢖ࢧࣗࢩࢵࣞࣇࣜࠊ࡚ࡌ

㸧ࡍኚ᭦୙せ࡛ࡽ࠿ᮇ್ึࠊࡣሙྜࡢSDRAMࡢ㸦㏻ᖖࠋ࠸ࡉࡔࡃ࡚ࡋኚ᭦ࢆ್ࡢࢱ

ࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࣇࣝࢭࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࣇࣝࢭࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࣇࣝࢭࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࣇࣝࢭ  11.13.6

SDRAMࢻ࣐ࣥࢥࡿࡼ࡟࢔࢙࢘ࢺࣇࢯࠊࡣࣗࢩࢵࣞࣇࣜࣇࣝࢭࡢ㸦REG[84h] bit 3㸧ࡾࡼ࡟㛤

ጞ㸭⤊஢ࡢࢻ࣐ࣥࢥࣗࢩࣞࣇࣜࣇࣝࢭࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍⓎ⾜ࠊࡣᚲࡎSDRAM࣮ࣟࢺࣥࢥ

ࠋ࠸ࡉࡔࡃ࡚ࡋタᐃ࡟ሙྜࡢែ㸦REG[86h] bit 6 = 1㸧≦ࣝࢻ࢖࢔ࡀࣛ

ࢻ࣐ࣥࢥࣥ࢘ࢲ࣮࣡ࣃࢻ࣐ࣥࢥࣥ࢘ࢲ࣮࣡ࣃࢻ࣐ࣥࢥࣥ࢘ࢲ࣮࣡ࣃࢻ࣐ࣥࢥࣥ࢘ࢲ࣮࣡ࣃ  11.13.7

SDRAMࢻ࣐ࣥࢥࡿࡼ࡟࢔࢙࢘ࢺࣇࢯࠊࡣࣥ࢘ࢲ࣮࣡ࣃࡢ㸦REG[84h] bit 2㸧ࡾࡼ࡟㛤ጞ㸭⤊

஢ࡢࢻ࣐ࣥࢥࣥ࢘ࢲ࣮࣡ࣃࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍⓎ⾜ࠊࡣᚲࡎSDRAM࢖࢔ࡀ࣮ࣛࣟࢺࣥࢥ

ࠋ࠸ࡉࡔࡃ࡚ࡋタᐃ࡟ሙྜࡢែ㸦REG[86h] bit 6 = 1㸧≦ࣝࢻ

ࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥ  11.13.8

SDRAMࢱࢫࢪࣞࡣࢫࢱ࣮ࢸࢫࡢ࣮ࣛࣟࢺࣥࢥ㸦REG[86h] bit 6㸧࡛࣮ࣜࡲࡁ࡛ࡀ࡜ࡇࡿࡍࢻ

ࣇ࢜♧⾲LCDࠊࡣ࡟ࡿࡍ࡟ែ㸦REG[86h] bit 6 = 1㸧≦ࣝࢻ࢖࢔ࢆ࣮ࣛࣟࢺࣥࢥSDRAMࠋࡍ

㸦REG[2Ah] bit 0 = 0㸧ࣝࣈ࣮ࢭ࢕ࢹࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡧࡼ࠾㸦REG[9Eh] bit 7 = 0㸧࡟

㸦REG[68h㹛ࢻ࣮ࣔࣈ࣮ࢭ࣮࣡ࣃࠋࡍࡲࡾ࠶ࡀᚲせࡿࡏࡉ೵Ṇࢆࢫࢭࢡ࢔ࡢ࡬SDRAMࠊ࡚ࡋ
bit 0 = 0㸧ࡿࡍ⾜⛣࡟ሙྜࠊࡣᚲࡎSDRAMࣝࢻ࢖࢔ࢆ࣮ࣛࣟࢺࣥࢥ≧ែࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

MRSタᐃタᐃタᐃタᐃࠉࠉࠉࠉ11.4⾲⾲⾲⾲

MRS
タᐃ್タᐃ್タᐃ್タᐃ್

㛗ࢺࢫ࣮ࣂ
4

ࣉ࢖ࢱ࣭ࣉࢵࣛ ࣝࣕࢩࣥࢣ࣮ࢩ

CASࣞࢩࣥࢸ࢖
2

ࣥࣙࢩࣉ࢜ "0"࡚࡭ࡍ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.13.9  ⏬ീ࣓ࣔࣜࢱ࣮ࢹ⏬ീ࣓ࣔࣜࢱ࣮ࢹ⏬ീ࣓ࣔࣜࢱ࣮ࢹ⏬ീ࣓ࣔࣜࢱ࣮ࢹ

ධຊ⏬ീࢱࢫࢪࣞࡣ㸦REG[14h] bit 5㸧ࡢタᐃ24ࠊࡾࡼ࡟bpp16ࡣࡓࡲbpp࡬ኚ᥮࣓࡚ࣔࢀࡉ

ࠋࡍ࡛ࡾ㏻ࡢ௨ୗࡣࢺࢵ࣐࣮࢛ࣇࢱ࣮ࢹࡢSDRAMෆࠋࡍࡲࢀࡉಖᏑ࡟ࣜ

ࠋ

㸧ࢱ࣮ࢹ㸧ධຊ⏬ീࢱ࣮ࢹ㸧ධຊ⏬ീࢱ࣮ࢹ㸧ධຊ⏬ീࢱ࣮ࢹ24bpp⾲♧㸦⾲♧㸦⾲♧㸦⾲♧㸦RGB 8:8:8ධຊ⏬ീࠉࠉࠉࠉ11-5⾲⾲⾲⾲

ࢫࣞࢻ࢔ࢫࣞࢻ࢔ࢫࣞࢻ࢔ࢫࣞࢻ࢔

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

15
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

14
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

13
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

12
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

11
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

10
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

9
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

8
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

0000h G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
1 G0

0 B0
7 B0

6 B0
5 B0

4 B0
3 B0

2 B0
1 B0

0

0002h B1
7 B1

6 B1
5 B1

4 B1
3 B1

2 B1
1 B1

0 R0
7 R0

6 R0
5 R0

4 R0
3 R0

2 R0
1 R0

0

0004h R1
7 R1

6 R1
5 R1

4 R1
3 R1

2 R1
1 R1

0 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
1 G1

0

0006h G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
1 G2

0 B2
7 B2

6 B2
5 B2

4 B2
3 B2

2 B2
1 B2

0

24bppࠉࠉࠉࠉ11-6⾲⾲⾲⾲ ⾲♧㸦⾲♧㸦⾲♧㸦⾲♧㸦RGB 5:6:5ධຊ⏬ീࢱ࣮ࢹ㸧ධຊ⏬ീࢱ࣮ࢹ㸧ධຊ⏬ീࢱ࣮ࢹ㸧ධຊ⏬ീࢱ࣮ࢹ㸧

ࢫࣞࢻ࢔ࢫࣞࢻ࢔ࢫࣞࢻ࢔ࢫࣞࢻ࢔

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

15
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

14
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

13
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

12
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

11
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

10
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

9
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

8
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

0000h G0
7 G0

6 G0
5 G0

4 G0
3 G0

2 G0
7 G0

6 B0
7 B0

6 B0
5 B0

4 B0
3 B0

7 B0
6 B0

5

0002h B1
7 B1

6 B1
5 B1

4 B1
3 B1

7 B1
6 B1

5 R0
7 R0

6 R0
5 R0

4 R0
3 R0

7 R0
6 R0

5

0004h R1
7 R1

6 R1
5 R1

4 R1
3 R1

7 R1
6 R1

5 G1
7 G1

6 G1
5 G1

4 G1
3 G1

2 G1
7 G1

6

0006h G2
7 G2

6 G2
5 G2

4 G2
3 G2

2 G2
7 G2

6 B2
7 B2

6 B2
5 B2

4 B2
3 B2

7 B2
6 B2

5

♧⾲♧⾲♧⾲♧⾲16bppࠉࠉࠉࠉ11-7⾲⾲⾲⾲

ࢫࣞࢻ࢔ࢫࣞࢻ࢔ࢫࣞࢻ࢔ࢫࣞࢻ࢔

ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

15
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

14
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

13
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

12
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

11
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

10
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

9
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

8
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

7
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

6
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

5
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

4
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

3
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

2
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

1
ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

0

0000h R0
7 R0

6 R0
5 R0

4 R0
3 G0

7 G0
6 G0

5 G0
4 G0

3 G0
2 B0

7 B0
6 B0

5 B0
4 B0

3

0002h R1
7 R1

6 R1
5 R1

4 R1
3 G1

7 G1
6 G1

5 G1
4 G1

3 G1
2 B1

7 B1
6 B1

5 B1
4 B1

3

0004h R2
7 R2

6 R2
5 R2

4 R2
3 G2

7 G2
6 G2

5 G2
4 G2

3 G2
2 B2

7 B2
6 B2

5 B2
4 B2

3

0006h R3
7 R3

6 R3
5 R3

4 R3
3 G3

7 G3
6 G3

5 G3
4 G3

3 G3
2 B3

7 B3
6 B3

5 B3
4 B3

3
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.13.10  ⏬ീ࣓ࣔࣜࢫࣞࢻ࢔⏬ീ࣓ࣔࣜࢫࣞࢻ࢔⏬ീ࣓ࣔࣜࢫࣞࢻ࢔⏬ീ࣓ࣔࣜࢫࣞࢻ࢔

Picture-in-Picture⾲♧ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡣࡓࡲᶵ⬟ࢆ౑⏝ࠊࡣ࡟ࡿࡍSDRAMࡢ⏬ീ࣓

ࣝࢭࢡࣆ1/ࢺ࢖ࣂ3ࡣ࡟SDRAMࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍタᐃ࡟ࢱࢫࢪࣞࢆࢫࣞࢻ࢔ࣜࣔ

㸦REG[14h] bit 5 = 0㸧ࣝࢭࢡࣆ1/ࢺ࢖ࣂ2ࡣࡓࡲ㸦REG[14h] bit 5 = 1㸧࡛ࡀࢱ࣮ࢹ㓄⨨࡚ࢀࡉ

ᣦ࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࠋࡍࡲࡵィ⟬࡛ồࡾࡼ࡟X/Yᗙᶆࢆ࣮ࢼ࣮ࢥᕥୖࡢᑐ㇟⏬ീࠊࡵࡓࡿ࠸

ᐃࠋ࠸ࡉࡔࡃ࡚ࡋ

SDRAM࣓ࣔࣜࢫࣞࢻ࢔ = 

࢓ࣇࢵࣂ nࢫࣞࢻ࢔ࡢ + (YS * Xࢬ࢖ࢧࣝࣇ) * (3ࡣࡓࡲ2)+ XS * (23ࡣࡓࡲ)

ᅗᅗᅗᅗ11.25ࠉ⏬ീ࣓ࣔࣜࠉࢫࣞࢻ࢔⏬ീ࣓ࣔࣜࠉࢫࣞࢻ࢔⏬ീ࣓ࣔࣜࠉࢫࣞࢻ࢔⏬ീ࣓ࣔࣜࢫࣞࢻ࢔

1࢓ࣇࢵࣂ

SDRAM ࡢ 0 ␒ᆅࢫࣞࢻ࢔

2࢓ࣇࢵࣂ

REG[90h] ࢫࣞࢻ࢔ࡢ

ᑐ㇟⏬ീࡢᕥୖ࣮ࢼ࣮ࢥ (XS/YS)

X ࢬ࢖ࢧࣝࣇ (REG[16h])
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.13.11  ࣓ࣔࣜ౑⏝᮲௳࣓ࣔࣜ౑⏝᮲௳࣓ࣔࣜ౑⏝᮲௳࣓ࣔࣜ౑⏝᮲௳

SDRAM࣓ࣔࣜࠊࡣSDRAMࣜࠊࣗࢩࢵࣞࣇLCDࢫ࣮࢙ࣇࢱࣥ࢖㸦LCDࣗࢩࢵࣞࣇࣜࣝࢿࣃ㸧ࠊ

USBࢫ࣮࢙ࣇࢱࣥ࢖㸦⏬ീࣛࢺ࢖㸧࡛ࡘ4ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ౑⏝࣓ࣜࣔࠋࡍࡲࢀࡉ

USBࠊࢫ࣮࢙ࣇࢱࣥ࢖LCDࠊࣗࢩࢵࣞࣇSDRAMࣜࠊࡣඃඛ㡰఩ࡢሙྜࡓࡋྜ➇ࡀࢫࢭࢡ࢔
ࠋࡍࡲࡾ࡞࡟㡰ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࢫ࣮࢙ࣇࢱࣥ࢖

SDRAMࡢ౑⏝ྍ⬟࣮ࣞࢆࢺ௨ୗ࢕ࢸࣝࢼ࣌ࢫࢭࢡ࢔ࠊࣗࢩࢵࣞࣇࣜࠋࡓࡋࡲࡵ࡜ࡲ࡟⾲ࡢ

ࠋ࠸ࡉࡔࡃ࡚ࡋ៖⪄࡜10%ࢆ࡝࡞

SDRAMࡢᾘ㈝࣮ࣞࢆࢺ௨ୗࠋࡓࡋࡲࡵ࡜ࡲ࡟⾲ࡢ

SDRAMᾘ㈝࣮ࣞࡀࢺSDRAM౑⏝ྍ⬟࣮ࣞ࡟ࢺ㏆࡙ࡓ࠸ሙྜࠊ௨ୗ࣮࢜ࠋࡍࡲࡁ࠾ࡀ㇟⌧ࡢ

USBࡾࡼ࡟࿘Ἴᩘ㸧ࢡࢵࣟࢡ㸦LCDࢬ࢖ࢧࣝࢿࣃLCDࠊሙྜࡿࡍ࡟ࣝࣈ࣮ࢿ࢖ࢆ♧⾲࢖ࣞࣂ
࣐࣮࢛ࣇࣃ࡛ୖ࣒ࢸࢫࢩ࡟஦๓ࠊࡎᚲࠋࡍࡲࡋపୗࡀࢫ࣐࣮࢛ࣥࣇࣃ㌿㏦ࡢࢫ࣮࢙ࣇࢱࣥ࢖

ࠋ࠸ࡉࡔࡃ࡚ࡋࢆホ౯ࢫࣥ

ࢺ࣮ࣞ⬟ྍ⏝౑ࢺ࣮ࣞ⬟ྍ⏝౑ࢺ࣮ࣞ⬟ྍ⏝౑ࢺ࣮ࣞ⬟ྍ⏝SDRAM౑ࠉࠉࠉࠉ11.8⾲⾲⾲⾲

SDRAMࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ ౑⏝ྍ⬟࣮ࣞࢺ౑⏝ྍ⬟࣮ࣞࢺ౑⏝ྍ⬟࣮ࣞࢺ౑⏝ྍ⬟࣮ࣞࢺ

96MHz 192M90 * ⛊/ࢺ࢖ࣂ%

90MHz 180M90 * ⛊/ࢺ࢖ࣂ%

84MHz 168M90 * ⛊/ࢺ࢖ࣂ%

78MHz 156M90 * ⛊/ࢺ࢖ࣂ%

72MHz 144M90 * ⛊/ࢺ࢖ࣂ%

66MHz 132M90 * ⛊/ࢺ࢖ࣂ%

ࢺ࣮ࣞ㈝ᾘࢺ࣮ࣞ㈝ᾘࢺ࣮ࣞ㈝ᾘࢺ࣮ࣞ㈝SDRAMᾘࠉࠉࠉࠉ11.9⾲⾲⾲⾲

ඃඛ㡰఩ඃඛ㡰఩ඃඛ㡰఩ඃඛ㡰఩ ౑⏝ᅇ㊰౑⏝ᅇ㊰౑⏝ᅇ㊰౑⏝ᅇ㊰ ືస᮲௳ືస᮲௳ືస᮲௳ືస᮲௳ ࢺ࣮ࣞࢡ࣮ࣆࢺ࣮ࣞࢡ࣮ࣆࢺ࣮ࣞࢡ࣮ࣆࢺ࣮ࣞࢡ࣮ࣆ

1 SDRAMࣜࣗࢩࢵࣞࣇ ࣝࢡ࢖ࢧࣗࢩࢵࣞࣇࣜࢺ࣮࢜
-

2 LCDࢫ࣮࢙ࣇࢱࣥ࢖

16bppࡋ࡞࢖ࣞࣂ࣮࢜⾲♧୰ fLCLK * 2 ࢺ࢖ࣂ/⛊

16bppࡾ࠶࢖ࣞࣂ࣮࢜⾲♧୰ fLCLK * 4 ࢺ࢖ࣂ/⛊

24bppࡋ࡞࢖ࣞࣂ࣮࢜⾲♧୰ fLCLK * 3 ࢺ࢖ࣂ/⛊

24bppࡾ࠶࢖ࣞࣂ࣮࢜⾲♧୰ fLCLK * 6 ࢺ࢖ࣂ/⛊

㠀⾲♧ᮇ㛫୰
0

3 USBࢫ࣮࢙ࣇࢱࣥ࢖

୰ࢫࢭࢡ࢔ 60M ࢺ࢖ࣂ/⛊

㠀ࢫࢭࢡ࢔୰
0

4
ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

- fSDCLK * 2 ࢺ࢖ࣂ/⛊

㇟⌧ᅇ㊰ࠉ㇟⌧ᅇ㊰ࠉ㇟⌧ᅇ㊰ࠉ㇟⌧ᅇ㊰ࠉ11.10⾲⾲⾲⾲

ᅇ㊰ᅇ㊰ᅇ㊰ᅇ㊰ ⌧㇟⌧㇟⌧㇟⌧㇟

USBࢫ࣮࢙ࣇࢱࣥ࢖ ධຊࡢࢱ࣮ࢹ᭩ࡁ㎸ࡀࡳNAKᛂ⟅࡛ᚅࡿࢀࡉࡓ

ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ ࡿ࠿࠿ࡀ᫬㛫࡟⾜ᐇࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.14 PWMࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

PWMࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖LCDࢺ࢖ࣛࢡࢵࣂࡢࣝࢿࣃไᚚ⏝࡟౑⏝ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍLCD
ࡋタᐃ࡛ࢱࣥ࢘࢝ࢺࢵࣅ32ࢆᖜࢫࣝࣃ࣮ࣟࠊᖜࢫࣝࣃ࢖ࣁࠊ࡚ࡋᑐ࡟㸦LCDCLK㸧ࢡࢵࣟࢡ

ࡍ᭦᪂ࢆࢱࢫࢪ࡚ࣞࡋᣓ୍ࠊࡀࡍࡲ࠸࡚ࢀ࠿ศ࡟ࢫࣞࢻ࢔ᩘ「ࡣࢱࢫࢪPWMタᐃࣞࠋࡍࡲ

ࠋࡍࡲࡾ࠶ࡀ㸦REG[70h] bit 7㸧ࢺࢵࣅࡿ

PWMฟຊࢆ೵Ṇࡿࡍሙྜࢱࢫࢪࣞࠊࡣ㸦REG[70h] bits 1-0㸧࡚࡟ᕼᮃࡢㄽ⌮ฟຊࡓࡋ࡟ᚋ࡟

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟㸦REG[70h] bit 2 = 0㸧ࣝࣈ࣮ࢭ࢕ࢹ

ᅗᅗᅗᅗ11-26ࠉࠉࠉࠉPWMࢢ࣑ࣥ࢖ࢱ౛ࢢ࣑ࣥ࢖ࢱ౛ࢢ࣑ࣥ࢖ࢱ౛ࢢ࣑ࣥ࢖ࢱ౛

LCDCLK

PWMH=nPWML=3

PWM
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.15 LCDࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࢫ࣮࢙ࣇࢱࣥ࢖ࡳ๭ࡾ㎸ࢫ࣮࢙ࣇࢱࣥ࢖ࡳ๭ࡾ㎸ࢫ࣮࢙ࣇࢱࣥ࢖ࡳ๭ࡾ㎸ࡳ

LCDࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࡣࡳ⤊஢ࢆ㏻▱ࠋࡍࡲࡋ๭ࡾ㎸ࡳᅇ㊰

ࠋࡍ࡛ࡾ㏻ࡢ௨ୗࡣᵓᡂࡢ

ᅗᅗᅗᅗ11.27ࠉࠉࠉࠉLCDࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳᅇ㊰ࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳᅇ㊰ࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳᅇ㊰ࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳᅇ㊰

๭ࡾ㎸ࡳಙ 㸦ྕLCDINT㸧

Flag
Interrupt

஢⤊ࢢࣥ࢕ࢹࣥࣞࣈ

㸦REG[B2h] bit0㸧
๭ࡾ㎸ࣝࣈ࣮ࢿ࢖ࡳ

㸦REG[B4h] bit0㸧
๭ࡾ㎸ࢫࢱ࣮ࢸࢫࡳ

㸦REG[B6h] bit0㸧
๭ࡾ㎸࢔ࣜࢡࡳ

㸦REG[B2h] bit4㸧
๭ࡾ㎸ࢡࢫ࣐ࡳ

㸦ࣈ࢕ࢸࢡ࢔࢖ࣁ㸧
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.16 ࢺࢫࢸ࢖ࣞࣉࢫ࢕ࢹࢺࢫࢸ࢖ࣞࣉࢫ࢕ࢹࢺࢫࢸ࢖ࣞࣉࢫ࢕ࢹࢺࢫࢸ࢖ࣞࣉࢫ࢕ࢹ

ࢺࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࢺࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࢺࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࢺࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹ  11.16.1

♧⾲ࢆ࣮ࣂ࣮ࣛ࢝࡟ࣝࢿࣃLCDࠊࡎࡏ⏝౑ࢆࢱ࣮ࢹࡢSDRAMࠊࡣࢺࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹ

ࠋࡍ࡛ࡾ㏻ࡢ௨ୗࡣࢱ࣮ࢹ♧⾲ࠋࡍࡲࡋ

ᅗᅗᅗᅗ11.28ࢺࢺࢺࢺࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࠉࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࠉࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࠉࢫࢸ♧⾲࢖ࣞࣉࢫ࢕ࢹࠉ

LCD ࣝࢿࣃ

LCD ീ⏬ࡢࣝࢿࣃ

㸦⾲♧㛤ጞࡢཎⅬ㸧

R[FFh], G[00h], B[00h]1 㹼 64 ┠ࣥ࢖ࣛ

R[00h], G[FFh], B[00h]65 㹼 128 ┠ࣥ࢖ࣛ

R[00h], G[00h], B[FFh]129 㹼 192 ┠ࣥ࢖ࣛ

R[FFh], G[FFh], B[00h]193 㹼 256 ┠ࣥ࢖ࣛ

┠ࣥ࢖ࣛ⤊᭱

㸦᭱ึࡾ⧞ࡽ࠿㏉ࡋ㸧

R[FFh], G[00h], B[FFh]257 㹼 320 ┠ࣥ࢖ࣛ

R[00h], G[FFh], B[FFh]321 㹼 384 ┠ࣥ࢖ࣛ

㸦Ỉᖹ᪉ྥ8ࠊࡣ ౛ࠉࠋࡿࡍࢺ࣓ࣥࣜࢡࢹ࡟ẖࣝࢭࢡࣆ : FFh => FEh => FDh㸧

㸦800 x 480 ീ౛㸧⏬ࡢ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17 LCDࢱࢫࢪࣞࢫ࣮࢙ࣇࢱࣥ࢖ࢱࢫࢪࣞࢫ࣮࢙ࣇࢱࣥ࢖ࢱࢫࢪࣞࢫ࣮࢙ࣇࢱࣥ࢖ࢱࢫࢪࣞࢫ࣮࢙ࣇࢱࣥ࢖

LCDࢆࢱࢫࢪࣞࡢࢫ࣮࢙ࣇࢱࣥ࢖௨ୗࠋࡍࡲࡋ♧࡟⾲ࡢ

࡟ࢺࢵࣅண⣙ࠋ࠸ࡉࡔࡃ࡚ࡋ⏝౑ࡲࡲࡢ್ࢺ࢛ࣝࣇࢹࠊࡣ㸦Reserved㸧ࢺࢵࣅண⣙ࡢ࡚࡭ࡍ

ࡓ࠸௜ࡢࢡ࣮࣐࠺࠸࡜n/aࠋࡍࡲࡌ⏕ࢆᯝ⤖ࡢ୙ᐃࠊ࡜ࡿࡍࢺ࢖ࣛࢆ್ࡢ௨እ್ࢺ࢛ࣝࣇࢹ

ࢺࢵࣅࢱࢫࢪࣞࡢ࡚࡭ࡍࠋࢇࡏࡲࡾ࠶ࡣ⬟ᶵ࡛ࡢࢇࡏࡲࡋᏑᅾࡀ࢔࢙࢘ࢻ࣮ࣁࠊࡣࢺࢵࣅ

ࠋࡍࡲࢀࡉタᐃ࡟್ࢺ࢛ࣝࣇࢹࡾࡼ࡟ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁࠊࡣ

ࢺࢵࢭࢱࢫࢪࣞࠉࢺࢵࢭࢱࢫࢪࣞࠉࢺࢵࢭࢱࢫࢪࣞࠉࢺࢵࢭࢱࢫࢪࣞࠉ11.11⾲⾲⾲⾲

ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞ ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞ

〇ရᵓᡂࣞࢱࢫࢪ〇ရᵓᡂࣞࢱࢫࢪ〇ရᵓᡂࣞࢱࢫࢪ〇ရᵓᡂࣞࢱࢫࢪ

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

ࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡ

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

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

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

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

ࢱࢫࢪᵓᡂࣞࣝࢿࣃࢱࢫࢪᵓᡂࣞࣝࢿࣃࢱࢫࢪᵓᡂࣞࣝࢿࣃࢱࢫࢪᵓᡂࣞࣝࢿࣃ

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

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

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

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

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

REG[28h] PCLK Polarity Register 101

⾲♧⏬ീタᐃࣞࢱࢫࢪ⾲♧⏬ീタᐃࣞࢱࢫࢪ⾲♧⏬ീタᐃࣞࢱࢫࢪ⾲♧⏬ീタᐃࣞࢱࢫࢪ

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

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

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

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

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

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

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

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

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

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

ධຊ⏬ീタᐃࣞࢱࢫࢪධຊ⏬ീタᐃࣞࢱࢫࢪධຊ⏬ീタᐃࣞࢱࢫࢪධຊ⏬ീタᐃࣞࢱࢫࢪ

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

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

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

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

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

ࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔ

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

ࢱࢫࢪ௚ࣞࡢࡑࢱࢫࢪ௚ࣞࡢࡑࢱࢫࢪ௚ࣞࡢࡑࢱࢫࢪ௚ࣞࡢࡑ

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

ỗ⏝ỗ⏝ỗ⏝ỗ⏝IO➃Ꮚࣞࢱࢫࢪ➃Ꮚࣞࢱࢫࢪ➃Ꮚࣞࢱࢫࢪ➃Ꮚࣞࢱࢫࢪ

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

PWMタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪ

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

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

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

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

REG[80h] PWM Low Duty Register 3 119
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
SDRAMタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪ

REG[82h] SDRAM Control Register 0 120 REG[84h] SDRAM Status Register 0 120

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

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

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

REG[92h] SDRAM Debug Register 123

ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

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

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

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

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

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

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

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

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

๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ

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

REG[B6h] Interrupt Clear Register 129

⾲♧ຠᯝࣞࢱࢫࢪ⾲♧ຠᯝࣞࢱࢫࢪ⾲♧ຠᯝࣞࢱࢫࢪ⾲♧ຠᯝࣞࢱࢫࢪ

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

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

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

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

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

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

⾲♧ᣑᙇࣞࢱࢫࢪ⾲♧ᣑᙇࣞࢱࢫࢪ⾲♧ᣑᙇࣞࢱࢫࢪ⾲♧ᣑᙇࣞࢱࢫࢪ

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

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

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

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

㸧ࡁ⥆㸦ࢺࢵࢭࢱࢫࢪࣞࠉ㸧ࡁ⥆㸦ࢺࢵࢭࢱࢫࢪࣞࠉ㸧ࡁ⥆㸦ࢺࢵࢭࢱࢫࢪࣞࠉ㸧ࡁ⥆㸦ࢺࢵࢭࢱࢫࢪࣞࠉ11.11⾲⾲⾲⾲

ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞ ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢪ࣮࣌ࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞࢱࢫࢪࣞ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.1  〇ရᵓᡂࣞࢱࢫࢪ〇ရᵓᡂࣞࢱࢫࢪ〇ရᵓᡂࣞࢱࢫࢪ〇ရᵓᡂࣞࢱࢫࢪ

bits 7-2 〇ရ[5:0]ࢺࢵࣅࢻ࣮ࢥ
ࠊࡣࢻ࣮ࢥ〇ရࠋࡍ࡛ࢺࢵࣅ⏝ᑓࡋฟࡳㄞࡍ♧ࢆࢻ࣮ࢥ〇ရࠊࡣࢺࢵࣅࡢࡽࢀࡇ

101111b࡛ ࠋࡍ

bits 1-0 ᨵゞ[1:0]ࢺࢵࣅࢻ࣮ࢥ
ࠊࡣࢻ࣮ࢥᨵゞࠋࡍ࡛ࢺࢵࣅ⏝ᑓࡋฟࡳㄞࡍ♧ࢆࢻ࣮ࢥᨵゞࠊࡣࢺࢵࣅࡢࡽࢀࡇ

00b࡛ ࠋࡍ

bits 2-0 CNF[2:0]ࢫࢱ࣮ࢸࢫ

㏉ࢆࢫࢱ࣮ࢸࢫࡢᵓᡂ➃ᏊCNF[2:0]ࠊࡣࢺࢵࣅࢫࢱ࣮ࢸࢫ⏝ᑓࢻ࣮ࣜࡢࡽࢀࡇ

 ࠋࡍࡲࡋ

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

〇ရ5ࢺࢵࣅࢻ࣮ࢥ㹼0 ᨵゞ1ࢺࢵࣅࢻ࣮ࢥ㹼0

7 6 5 4 3 2 1 0

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

n/a CNF2ࢫࢱ࣮ࢸࢫ CNF1ࢫࢱ࣮ࢸࢫ CNF0ࢫࢱ࣮ࢸࢫ

7 6 5 4 2 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡࢱࢫࢪᵓᡂࣞࢡࢵࣟࢡ  11.17.2

bit 7 PLLࣝࣈ࣮ࢿ࢖

 ࠋࡍࡲࡋไᚚࢆPLLࡣࢺࢵࣅࡢࡇ
㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟ࣝࣈ࣮ࢭ࢕ࢹࡣPLLࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡾ࡞࡟ࣝࣈ࣮ࢿ࢖ࡣPLLࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ὀὀὀὀ

PLLࡿࡍ࡟ࣝࣈ࣮ࢿ࢖ࢆ๓ࠊ࡟PLLධຊࢡࢵࣟࢡ㑅ᢥࡴྵࢆࢺࢵࣅPLLタᐃࣞ

ࠊࡣࣝࣈ࣮ࢿ࢖ࡢPLLࠋ࠸ࡉࡔࡃ࡚ࡋタᐃࢆࢱࢫࢪSSタᐃࣞࡧࡼ࠾ࢱࢫࢪ

SDCLKࣝࣈ࣮ࢭ࢕ࢹࢡࢵࣟࢡ୰㸦REG[68h㹛 bit 0 = 0㸧ືࠋ࠸ࡉࡔࡃ࡚ࡗ⾜࡟

స୰ࡣኚ᭦ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋ

bit 0 PLLධຊࢡࢵࣟࢡ㑅ᢥ

࣮ࢿ࢖ࢆPLLࠋࡍࡲࡋ㑅ᢥࢆ㸦PLLCLKI㸧ࢡࢵࣟࢡධຊࡢ࡬PLLࠊࡣࢺࢵࣅࡢࡇ

ࠋ࠸ࡉࡔࡃ࡚ࡋタᐃ࡟๓ࡿࡍ࡟ࣝࣈ

12MHz࡛ࡣ ỈᬗⓎ᣺࿘Ἴᩘࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ ධຊ࡬PLL࡚ࡋ1/2ศ࿘ࠋࡍ

㸦ึᮇ್㸧ࠋࡍࡲࡋ

24MHz࡛ࡣ ỈᬗⓎ᣺࿘Ἴᩘࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ ࠋࡍ

1/4ศ࿘࡚ࡋPLL࡬ධຊࠋࡍࡲࡋ

bits 7-5 Reserved
001b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 7-5 VC[3:1]ࢺࢵࣅ
ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋኚ᭦ࡽ࠿001bࠋࡍ࡛[3:1]ࢺࢵࣅVCࠊࡣࢺࢵࣅࡢࡽࢀࡇ

bit 4 VCࢺࢵࣅ

ࡿࡍ࡟ࣝࣈ࣮ࢿ࢖ࢆPLLࠋࡍࡲࡋタᐃ࡚ࡏࢃྜ࡟PLLฟຊ࿘Ἴᩘࠊࡣࢺࢵࣅࡢࡇ

๓࡟タᐃࠋ࠸ࡉࡔࡃ࡚ࡋ

bits 3-0 Reserved
1010b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 3-0 RS[3:2]ࢺࢵࣅ
ࡽ࠿1010bࠋࡍࡲࡋタᐃࢆ᢬ᢠ್ࡢࢱࣝ࢕ࣇࢫࣃ࣮ࣟࡢෆⶶࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ኚ᭦ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋPLLධຊ6ࡣࢡࢵࣟࢡMHzᅛᐃ࡛ࠋࡍ

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

PLLࣝࣈ࣮ࢿ࢖
n/a PLLධຊࢡࢵࣟࢡ㑅

ᢥ

7 6 5 4 3 2 1 0

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

Reserved VCࢺࢵࣅ
Reserved

7 6 5 4 3 2 1 0

VC㑅ᢥ㑅ᢥ㑅ᢥ㑅ᢥࠉࠉࠉࠉ11.12⾲⾲⾲⾲

REG[06h] 4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ PLLฟຊ࿘Ἴᩘฟຊ࿘Ἴᩘฟຊ࿘Ἴᩘฟຊ࿘Ἴᩘ

0 66MHz, 72MHz, 78MHz

1 84MHz, 90MHz, 96MHz㸦ึᮇ್㸧
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 1-0 Reserved
01b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 1-0 PLLࢡࢵࣟࢡศ࿘㑅ᢥ[1:0]ࢺࢵࣅ
ࠋࡍࡲࡋ㑅ᢥࢆศ࿘ẚࡢࢡࢵࣟࢡPLLࡿࡍᑐ࡟ࢡࢵࣟࢡVCOࠊࡣࢺࢵࣅࡢࡽࢀࡇ

01bࡽ࠿ኚ᭦1/2ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋศ࿘ᅛᐃ࡛ࠋࡍ

ࠋࢇࡏࡲࡋ⏝౑ࠊࡣࢱࢫࢪࣞࡢࡇ

bits 3-0 PLLฟຊࢡࢵࣟࢡ㑅ᢥ[3:0]ࢺࢵࣅ
ࠋࡍࡲࡋ⏝౑࡟タᐃࡢ࿘ἼᩘࢡࢵࣟࢡPLLฟຊࠊࡣࢺࢵࣅࡢࡽࢀࡇ

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

n/a Reserved

7 6 5 4 3 2 1 0

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

n/a

7 6 5 4 3 2 1 0

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

n/a PLLฟຊࢡࢵࣟࢡ㑅ᢥ3ࢺࢵࣅ㹼0

時 6 5 4 3 2 1 0

㑅ᢥࢡࢵࣟࢡ㑅ᢥฟຊࢡࢵࣟࢡ㑅ᢥฟຊࢡࢵࣟࢡ㑅ᢥฟຊࢡࢵࣟࢡPLLฟຊࠉࠉࠉࠉ11.13⾲⾲⾲⾲

REG[0Ch] 3㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ PLLฟຊ࿘Ἴᩘฟຊ࿘Ἴᩘฟຊ࿘Ἴᩘฟຊ࿘Ἴᩘ

1010 66MHz

1011 72MHz

1100 78MHz

1101 84MHz

1110 90MHz

1111 96MHz㸦ึᮇ್㸧

௚ࡢࡑ タᐃ⚗Ṇ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bit 7 SSࣝࣈ࣮ࢿ࢖

 ࠋࡍࡲࡋไᚚࢆ㸦SS㸧ኚㄪ࣒ࣛࢺࢡ࣌ࢫ࣭ࢻࢵࣞࣉࢫࡣࢺࢵࣅࡢࡇ
ࢀࡉฟຊࡀࢡࢵࣟࢡࡲࡲࡢࡑ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣSSኚㄪࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍࡲ

ࠋࡍࡲࡾ࡞࡟ࣝࣈ࣮ࢿ࢖ࡣSSኚㄪࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ὀὀὀὀ

PLLࢺࢵࣅࣝࣈ࣮ࢿ࢖㸦REG[04h] bit 7㸧ྠ࡟ᮇࡣࢺࢵࣅࡢࡇࠊ࡚ࡋ᭷ຠࡾ࡞࡟

タᐃ࡟୰㸦REG[04h] bit 7 = 0㸧ࣝࣈ࣮ࢭ࢕ࢹPLLࠊࡣሙྜࡿࡍ⏝౑ࢆSSࠋࡍࡲ

ࡿࡁ࡛⏝౑ࡀSSࠋࢇࡏࡲࡾ࠶ࡣᚲせࡿࡍኚ᭦ࢆタᐃࡣ௨㝆ࢀࡑࠋ࠸ࡉࡔࡃ࡚ࡋ

࿘Ἴᩘ᭱ࡣ኱78MHz࡛ ࠋࡍ

bit 7 Reserved
0b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 6-4 W-Counter[2:0]ࢺࢵࣅ
ࠋࡍࡲࡋタᐃࢆSSฟຊ࿘Ἴᩘኚ໬ᖜࠊࡣࢺࢵࣅࡢࡽࢀࡇ

bits 3-0 Reserved
0101b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 3-0 T-Counter[3:0]ࢺࢵࣅ
ࠋࡍࡲࡋタᐃࢆSSฟຊ࿘Ἴᩘኚ໬࿘ᮇࠊࡣࢺࢵࣅࡢࡽࢀࡇ

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

SSࣝࣈ࣮ࢿ࢖
n/a

7 6 5 4 3 2 1 完

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

Reserved W-Counter2ࢺࢵࣅ㹼0 Reserved

7 6 5 4 3 度 1 0

SS࿘Ἴᩘኚ໬ᖜタᐃ࿘Ἴᩘኚ໬ᖜタᐃ࿘Ἴᩘኚ໬ᖜタᐃ࿘Ἴᩘኚ໬ᖜタᐃࠉࠉࠉࠉ11.14⾲⾲⾲⾲

REG[10h] 6㹼㹼㹼㹼4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ࿘Ἴᩘኚ໬ᖜ࿘Ἴᩘኚ໬ᖜ࿘Ἴᩘኚ໬ᖜ࿘Ἴᩘኚ໬ᖜ (TYP)

000 +/- 0.10ns

001 +/- 0.17ns

010 +/- 0.23ns

011 +/- 0.30ns

100 +/- 0.35ns

101 +/- 0.42ns㸦ึᮇ್㸧

110 +/- 0.48ns

111 +/- 0.54ns

SS࿘Ἴᩘኚ໬࿘ᮇタᐃ࿘Ἴᩘኚ໬࿘ᮇタᐃ࿘Ἴᩘኚ໬࿘ᮇタᐃ࿘Ἴᩘኚ໬࿘ᮇタᐃࠉࠉࠉࠉ11.15⾲⾲⾲⾲

REG[10h] 6㹼㹼㹼㹼4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ࿘Ἴᩘኚ໬ᖜ࿘Ἴᩘኚ໬ᖜ࿘Ἴᩘኚ໬ᖜ࿘Ἴᩘኚ໬ᖜ (TYP)

0101 㸦ึᮇ್㸧ࢡࢵࣟࢡ96

㸦ㄝ᫂┬␎㸧 㸦ㄝ᫂┬␎㸧
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bit 7 SDCLKࢡࢵࣟࢡ㑅ᢥ

 ࠋࡍࡲࡋ㑅ᢥࢆࢡࢵࣟࢡSDCLKࡣࢺࢵࣅࡢࡇ
㸦ึᮇ್㸧ࠋࡍỈᬗⓎ᣺ฟຊ࡛ࡣࢡࢵࣟࢡSDCLKࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍPLLฟຊ࡛ࡣࢡࢵࣟࢡSDCLKࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ὀὀὀὀ

PLLฟຊࢆ㑅ᢥࡿࡍሙྜࠊࡣPLLࣝࣈ࣮ࢿ࢖ᚋ࡟PLLᏳᐃ᫬㛫㸦200us㸧ᚅ࡚ࡗ

ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍタᐃࡽ࠿

bits 6-4 LCDCLKศ࿘㑅ᢥ[2:0]ࢺࢵࣅ
ศ࿘ࡢ㸦LCDCLK㸧ࢡࢵࣟࢡLCDࡿࡍᑐ࡟PLLฟຊ࿘Ἴᩘࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ẚࢆ㑅ᢥࠋࡍࡲࡋSDRAM࡟ಖᏑࣉ࢖ࢱࢱ࣮ࢹࡿࡍ㸦REG[14h]5ࢺࢵࣅ㸧ࡧࡼ࠾

ࣈ࣮ࢿ࢖♧⾲࢖ࣞࣂ࣮࢜ 㸦ࣝREG[E0h]4ࢺࢵࣅ㸧ࠊࡾࡼ࡟౑⏝⠊ᅖࠋࡍࡲࡾ࡞␗ࡀ

ὀὀὀὀ

ࡋタᐃ࡟୰㸦REG[68h㹛 bit 0 = 0㸧ࣝࣈ࣮ࢭ࢕ࢹࢡࢵࣟࢡSDCLKࡣࢺࢵࣅࡢࡇ

ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋኚ᭦ࡣస୰ືࠋ࠸ࡉࡔࡃ࡚

bits 3-2 FOUTࢡࢵࣟࢡ㑅ᢥ[1:0]ࢺࢵࣅ
ࡲࡋ㑅ᢥࢆ࿘ἼᩘࢡࢵࣟࢡFOUTࡿࡍᑐ࡟ỈᬗⓎ᣺࿘Ἴᩘࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍ

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

ᢥ

LCDCLKศ࿘㑅ᢥ2ࢺࢵࣅ㹼0 FOUTࢡࢵࣟࢡ㑅ᢥ1ࢺࢵࣅ㹼0 SSࢡࢵࣟࢡ㑅ᢥ1ࢺࢵࣅ㹼0

7 6 5 4 3 2 層 0

LCDCLKศ࿘㑅ᢥศ࿘㑅ᢥศ࿘㑅ᢥศ࿘㑅ᢥࠉࠉࠉࠉ11.16⾲⾲⾲⾲

REG[12h] 6㹼㹼㹼㹼4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ

LCDCLK ศ࿘ศ࿘ศ࿘ศ࿘

㸦㸦㸦㸦24bpp ಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊ

㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲

LCDCLK ศ࿘ศ࿘ศ࿘ศ࿘

㸦㸦㸦㸦16bpp ಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊ

㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲㸧ࣝࣈ࣮ࢭ࢕ࢹ♧⾲

LCDCLK ศ࿘ศ࿘ศ࿘ศ࿘

㸦㸦㸦㸦24bpp ಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊ

㸧ࣝࣈ࣮ࢿ࢖♧⾲㸧ࣝࣈ࣮ࢿ࢖♧⾲㸧ࣝࣈ࣮ࢿ࢖♧⾲㸧ࣝࣈ࣮ࢿ࢖♧⾲

LCDCLK ศ࿘ศ࿘ศ࿘ศ࿘

㸦㸦㸦㸦16bppಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊಖᏑ࢖ࣞࣂ࣮࢜ࠊ

㸧ࣝࣈ࣮ࢿ࢖♧⾲㸧ࣝࣈ࣮ࢿ࢖♧⾲㸧ࣝࣈ࣮ࢿ࢖♧⾲㸧ࣝࣈ࣮ࢿ࢖♧⾲

000 1/3ศ࿘㸦ึᮇ್㸧 1/3ศ࿘㸦ึᮇ್㸧 タᐃ⚗Ṇ 1/3ศ࿘㸦ึᮇ್㸧

001 1/2ศ࿘ 1/2ศ࿘ タᐃ⚗Ṇ タᐃ⚗Ṇ

010 1/4ศ࿘ 1/4ศ࿘ 1/4ศ࿘ 1/4ศ࿘

011 1/6ศ࿘ タᐃ⚗Ṇ 1/6ศ࿘ タᐃ⚗Ṇ

100 1/8ศ࿘ タᐃ⚗Ṇ 1/8ศ࿘ タᐃ⚗Ṇ

௚ タᐃ⚗Ṇ タᐃ⚗Ṇ タᐃ⚗Ṇ タᐃ⚗Ṇ

㑅ᢥࢡࢵࣟࢡ㑅ᢥࢡࢵࣟࢡ㑅ᢥࢡࢵࣟࢡ㑅ᢥࢡࢵࣟࢡFOUTࠉࠉࠉࠉ11.17⾲⾲⾲⾲

REG[12h] 3㹼㹼㹼㹼2ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ FOUTࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

00
ฟຊ࠸࡞ࡋ㸦ึᮇ್㸧

01 1/1ศ࿘ฟຊ

10 1/2ศ࿘ฟຊ

11 1/4ศ࿘ฟຊ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 1-0 SSࢡࢵࣟࢡ㑅ᢥ[1:0]ࢺࢵࣅ
ࠋࡍࡲࡋ㑅ᢥࢆ౑⏝᪉ἲࡢࢡࢵࣟࢡSSࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ὀὀὀὀ

タ࡟୰㸦REG[68h㹛 bit 0 = 0㸧ࣝࣈ࣮ࢭ࢕ࢹࢡࢵࣟࢡSDCLKࡣࢺࢵࣅࡢࡽࢀࡇ

ᐃࠋື࠸ࡉࡔࡃ࡚ࡋ స୰ࡣኚ᭦ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋSSࡀ౑⏝࡛ࡿࡁ࿘Ἴᩘ᭱ࡣ

኱78MHz࡛ LCDCLKࡿ࠶࡛ࢡࢵࣟࢡศ࿘ࡢࡑࠊሙྜࡓࡋ⏝౑ࢆSS࡟SDCLKࠋࡍ
ࠋࡍࡲࡾ࠿࠿ࡀSSࡶ࡟

㑅ᢥࢡࢵࣟࢡ㑅ᢥࢡࢵࣟࢡ㑅ᢥࢡࢵࣟࢡ㑅ᢥࢡࢵࣟࢡSSࠉࠉࠉࠉ11.18⾲⾲⾲⾲

REG[12h] 1㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ SSࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

00
౑⏝࠸࡞ࡋ㸦ึᮇ್㸧

01 LCDCLK࡟౑⏝ࡿࡍ

1x SDCLK࡟౑⏝ࡿࡍ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢱࢫࢪᵓᡂࣞࣝࢿࣃࢱࢫࢪᵓᡂࣞࣝࢿࣃࢱࢫࢪᵓᡂࣞࣝࢿࣃࢱࢫࢪᵓᡂࣞࣝࢿࣃ  11.17.3

bit 7 LCDࣂ࢖ࣛࢻࣥࣆ㑅ᢥ 
㸦ึᮇ್㸧ࠋࡍ࡛ࢬ࢖ࢧࣂ࢖ࣛࢻࡢTYPE2ࡣࣥࣆLCDࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࢬ࢖ࢧࣂ࢖ࣛࢻࡢTYPE2SࡣࣥࣆLCDࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 6 LCDධຊ⏬ീࢺ࢖ࣂ㑅ᢥ 
㸦ึᮇ್㸧ࠋࡍࡲࢀࡉධຊ࡛ࢺ࢖ࣂ఩ୖࡀࢱ࣮ࢹRࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࢀࡉධຊ࡛ࢺ࢖ࣂୗ఩ࡀࢱ࣮ࢹRࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 5 SDRAMࣉ࢖ࢱࢱ࣮ࢹ 
24bpp࡛࡟ᖖࡣ࡟SDRAMࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ ಖᏑࠋࡍࡲࢀࡉ㸦ึᮇ್㸧

16bpp࡛࡟ᖖࡣ࡟SDRAMࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ ಖᏑࠋࡍࡲࢀࡉ

16bppࡢሙྜࠊࡣLCDCLKศ࿘㑅ᢥࢺࢵࣅ㸦REG[12h]6ࢺࢵࣅ㹼4㸧ࡢ౑⏝⠊ᅖ

ࠋࡍࡲࡾ࠶ࡀไ㝈࡟

bits 2-1 LCD[1:0]ࢺࢵࣅࣉ࢖ࢱࢱ࣮ࢹ
ࠋࡍࡲࡋタᐃࢆࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࡽ࠿CPUࢺࢫ࣍ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

bit 4, 0 LCD[1:0]ࢺࢵࣅࣝࢿࣃ
ࠊࢺࢵࣅ18ࠋࡍࡲࡋタᐃࢆᖜࢺࢵࣅࡢࢫ࣮࢙ࣇࢱࣥ࢖LCDࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍࡲࡾ࡞࡟GPO➃Ꮚࡣࣥࣆ⏝ᮍ౑ࠊࡣሙྜࡓࡋタᐃࢆࢺࢵࣅ16

REG[14h] LCD Panel Type Register
Default = 00h Read/Write
LCDࣂ࢖ࣛࢻࣥࣆ㑅

ᢥ

LCDධຊ⏬ീࢺ࢖ࣂ

㑅ᢥ

SDRAM࢖ࢱࢱ࣮ࢹ

ࣉ

LCDࣉ࢖ࢱࣝࢿࣃ

1ࢺࢵࣅ
n/a LCD1ࢺࢵࣅࣉ࢖ࢱࢱ࣮ࢹ㹼0

LCDࣉ࢖ࢱࣝࢿࣃ

0ࢺࢵࣅ

7 6 5 4 3 2 1 0

タᐃࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࠉタᐃࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࠉタᐃࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࠉタᐃࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࠉ11.19⾲⾲⾲⾲

REG[14h] 2㹼㹼㹼㹼1ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ධຊ⏬ീࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࢺࢵ࣐࣮࢛ࣇධຊ⏬ീࢺࢵ࣐࣮࢛ࣇ

00 24bpp㸦RGB8:8:8㸧1ࢻ࣮ࣔࠉ㸦ึᮇ್㸧

01 24bpp㸦RGB8:8:8㸧2ࢻ࣮ࣔࠉ

1x 16bpp㸦RGB5:6:5㸧

ᖜタᐃࢺࢵࣅࢫ࣮࢙ࣇࢱࣥ࢖ᖜタᐃࢺࢵࣅࢫ࣮࢙ࣇࢱࣥ࢖ᖜタᐃࢺࢵࣅࢫ࣮࢙ࣇࢱࣥ࢖ᖜタᐃࢺࢵࣅࢫ࣮࢙ࣇࢱࣥ࢖LCDࠉࠉࠉࠉ11.20⾲⾲⾲⾲

REG[14h] 4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ REG[14h] 0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

0 0 㸦ึᮇ್㸧ࢺࢵࣅ24

0 1 ࢺࢵࣅ18

1 x ࢺࢵࣅ16
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 6-0 Ỉᖹ⾲♧ᮇ㛫[6:0]ࢺࢵࣅ
ࢆỈᖹ⾲♧ᮇ㛫㸦HDISP㸧ࡢࣝࢿࣃゎീᗘ࡛LCDࣝࢭࢡࣆ8ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ᣦᐃࠋࡍࡲࡋ 

Ỉᖹ⾲♧ᮇ㛫ᩘࣝࢭࢡࣆࡢ = ((REG[16h]6ࢺࢵࣅ㹼0) + 1) x 8

ὀὀὀὀ

᭱ᑠ್ = 32᭱ࠊࣝࢭࢡࣆ኱್ = 960ࣝࢭࢡࣆ

bits 7-0 Ỉᖹ㠀⾲♧ᮇ㛫[7:0]ࢺࢵࣅ
ࡲࡋᣦᐃࢆᩘࣝࢭࢡࣆࡢゎീᗘ࡛Ỉᖹ㠀⾲♧ᮇ㛫ࣝࢭࢡࣆ2ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍ

ḟᘧࢆ౑⏝࡚ࡋHNDPࢆィ⟬ࠋࡍࡲࡋ

HNDP = ((REG[18h]7ࢺࢵࣅ㹼0) + 1) x 2 

ὀὀὀὀ

᭱ᑠ್ = 4᭱ࠊࣝࢭࢡࣆ኱್ = 512ࣝࢭࢡࣆ

HPS + HSW <= HNDP

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

n/a
Ỉᖹ⾲♧ᮇ㛫6ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

Ỉᖹ㠀⾲♧ᮇ㛫7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[1Ch] bits 1-0
REG[1Ah] bits 7-0 ᆶ┤⾲♧ᮇ㛫[9:0]ࢺࢵࣅ

 ࠋࡍࡲࡋᣦᐃࢆᆶ┤⾲♧ᮇ㛫ࡢࣝࢿࣃゎീᗘ࡛LCDࣥ࢖1ࣛࠊࡣࢺࢵࣅࡢࡽࢀࡇ
ᆶ┤⾲♧ᮇ㛫ᩘࣥ࢖ࣛࡢ = ((REG[1Ch]1ࢺࢵࣅ㹼0), (REG[1Ah]7ࢺࢵࣅ㹼0)) + 1

ὀὀὀὀ

᭱ᑠ್ = 32ࣛ ኱್ = 960ࣛ᭱ࠊࣥ࢖ ࣥ࢖

bits 7-0 ᆶ┤㠀⾲♧ᮇ㛫[7:0]ࢺࢵࣅ
ᆶࠋࡍࡲࡋᣦᐃࢆᆶ┤㠀⾲♧ᮇ㛫ࡢࣝࢿࣃゎീᗘ࡛ࣥ࢖2ࣛࠊࡣࢺࢵࣅࡢࡽࢀࡇ

┤㠀⾲♧ᮇ㛫ᩘࣥ࢖ࣛࡢ = ((REG[1Eh]7ࢺࢵࣅ㹼0) + 1) x 2

ὀὀὀὀ

᭱ᑠ್ = 4ࣛ ኱್ = 512ࣛ᭱ࠊࣥ࢖ ࣥ࢖

bit 7 PHSࢫࣝࣃᴟᛶ

Ỉᖹࡢࣝࢿࣃࡣࢺࢵࣅࡢࡇࠋࡍࡲࡋ㑅ᢥࢆᴟᛶࡢỈᖹྠᮇಙྕࠊࡣࢺࢵࣅࡢࡇ

ྠᮇಙྕ࡟ᚑ࡚ࡗタᐃࠋࡍࡲࢀࡉ

㸦ึᮇ್㸧ࠋࡍLow࡛ࣈ࢕ࢸࢡ࢔ࡣỈᖹྠᮇಙྕࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍHigh࡛ࣈ࢕ࢸࢡ࢔ࡣỈᖹྠᮇಙྕࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 6-0 PHSࢫࣝࣃᖜ[6:0]ࢺࢵࣅ
ࡲࡋᣦᐃࢆᖜࡢỈᖹྠᮇಙྕࡢࣝࢿࣃゎീᗘ࡛ࣝࢭࢡࣆ1ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

㏻ᖖPHS࡛ࡣỈᖹྠᮇಙྕࠋࡍ ࢵࣅࡢࡽࢀࡇࠋࡍࡲࡋ౫Ꮡ࡟ࣉ࢖ࢱࡢࣝࢿࣃࠊ

ࠋࡍ1࡛ࡣᑠ್᭱ࡢࢺ

PHSࢫࣝࣃᖜᩘࣝࢭࢡࣆࡢ = (REG[20h]6ࢺࢵࣅ㹼0) + 1

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

ᆶ┤⾲♧ᮇ㛫7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

n/a
ᆶ┤⾲♧ᮇ㛫9ࢺࢵࣅ㹼8

7 6 5 4 3 2 1 0

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

ᆶ┤㠀⾲♧ᮇ㛫7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PHSࢫࣝࣃᴟᛶ PHSࢫࣝࣃᖜ6ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 6-0 PHSࢫࣝࣃ㛤ጞ఩⨨[6:0]ࢺࢵࣅ
㛤ጞࡢỈᖹྠᮇಙྕࠊ࡚ࡋ࡜‽ᇶࢆ㛤ጞࡢỈᖹ㠀⾲♧ᮇ㛫ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

఩⨨ࣝࢭࢡࣆ1ࢆゎീᗘ࡛ᣦᐃࠋࡍࡲࡋ

HPS = (REG[22h]6ࢺࢵࣅ㹼0) 

bit 7 PVSࢫࣝࣃᴟᛶ

┤ᆶࡢࣝࢿࣃࡣࢺࢵࣅࡢࡇࠋࡍࡲࡋ㑅ᢥࢆᴟᛶࡢᆶ┤ྠᮇಙྕࠊࡣࢺࢵࣅࡢࡇ

ྠᮇಙྕ࡟ᚑ࡚ࡗタᐃࠋࡍࡲࢀࡉ

㸦ึᮇ್㸧ࠋࡍLow࡛ࣈ࢕ࢸࢡ࢔ࡣᆶ┤ྠᮇಙྕࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍHigh࡛ࣈ࢕ࢸࢡ࢔ࡣᆶ┤ྠᮇಙྕࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 5-0 PVSࢫࣝࣃᖜ[5:0]ࢺࢵࣅ
ࡲࡋᣦᐃࢆᖜࡢᆶ┤ྠᮇಙྕࡢࣝࢿࣃゎീᗘ࡛ࣝࢭࢡࣆ1ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍࡲࡋ౫Ꮡ࡟ࣉ࢖ࢱࡢࣝࢿࣃࠊ㏻ᖖVS࡛ࡣᆶ┤ྠᮇಙྕࠋࡍ

PVSࢫࣝࣃᖜᩘࣥ࢖ࣛࡢ = (REG[24h]5ࢺࢵࣅ㹼0) + 1

bits 7-0 PVSࢫࣝࣃ㛤ጞ఩⨨[7:0]ࢺࢵࣅ
㛤ጞࡢᆶ┤ྠᮇಙྕࠊ࡚ࡋ࡜‽ᇶࢆ㛤ጞࡢᆶ┤㠀⾲♧ᮇ㛫ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

఩⨨ࣝࢭࢡࣆ1ࢆゎീᗘ࡛ᣦᐃࠋࡍࡲࡋ

ḟᘧࢆ౑⏝࡚ࡋVPSࢆィ⟬ࠋࡍࡲࡋ

VPS = (REG[26h]7ࢺࢵࣅ㹼0)

bit 7 PCLKᴟᛶ

ࠋࡍࡲࡋฟຊࢆ⛣㑄ࢱ࣮ࢹ࡛ࢪࢵ࢚ࡾࡀୖࡕ❧ࡣPCLKࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧

ࠋࡍࡲࡋฟຊࢆ⛣㑄ࢱ࣮ࢹ࡛ࢪࢵ࢚ࡾࡀୗࡕ❧ࡣPCLKࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

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

n/a PHSࢫࣝࣃ㛤ጞ఩⨨6ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PVSࢫࣝࣃᴟᛶ
n/a PVSࢫࣝࣃᖜ5ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PVSࢫࣝࣃ㛤ጞ఩⨨7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PCLKᴟᛶ
n/a

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.4  ⾲♧⏬ീタᐃࣞࢱࢫࢪ⾲♧⏬ീタᐃࣞࢱࢫࢪ⾲♧⏬ീタᐃࣞࢱࢫࢪ⾲♧⏬ീタᐃࣞࢱࢫࢪ

bit s 7-4 [3:0]ࢺࢵࣅ㑅ᢥ࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓
ࢵࣂࡢ16ಶࢆ࢓ࣇࢵࣂ࢖ࣞࣉࢫ࢕ࢹࡢ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࢱࢫࢪࣞࠋࡍࡲࡁኚ᭦࡛ࢆタᐃ࡟స୰ື♧⾲ࠋࡍࡲࡋ㑅ᢥࡽ࠿୰ࡢ࢓ࣇ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࡢࢻ࣮ࣔ࢓ࣇࢵࣂࣝࣈࢲࠋࡍࡲࡾࢃሙྜ2࡛࢓ࣇࢵࣂ࡜1࢓ࣇࢵࣂࡣᅛᐃ࡟

ࠋࢇࡏࡲࡋ⏝౑ࡣࢺࢵࣅࡢࡽࢀࡇࠊࡾ࡞

bits 3-1 [2:0]ࢺࢵࣅ㑅ᢥࢱ࣮ࢹ♧⾲
ࡲࡁኚ᭦࡛ࢆタᐃ࡟స୰ື♧⾲ࠋࡍࡲࡋ㑅ᢥࢆࢱ࣮ࢹ♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ᆶ♧⾲ࠊࡾ࡞࡟᭷ຠࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ7㸧ࢺࢵࣅ㸦REG[50h]ࢱࢫࢪࣞࠋࡍ

┤ᮇ㛫ྠ࡟ᮇ࡚ࡋኚࠋࡍࡲࡾࢃ

bit 0 ࣥ࢜♧⾲

㸦ึᮇ್㸧ࠋࡍࡲࡋ೵Ṇࡣࢫ࣮࢙ࣇࢱࣥ࢖LCDࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠊ࡟๓ࡿࡍస㛤ጞືࠋࡍࡲࡋసືࡣࢫ࣮࢙ࣇࢱࣥ࢖LCDࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

SDCLKࣈ࣮ࢿ࢖ࢆࢡࢵࣟࢡ 㸦ࣝREG[68h] bit 0 = 1㸧ࡃ࠾࡚ࡋ࡟ᚲせࠋࡍࡲࡾ࠶ࡀ

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

3㹼0ࢺࢵࣅ㑅ᢥ࢓ࣇࢵࣂ࢘ࢻ࢕࢘ࣥ࢖࣓ 2㹼0ࢺࢵࣅ㑅ᢥࢱ࣮ࢹ♧⾲ ࣥ࢜♧⾲

7 6 5 4 3 2 1 0

㑅ᢥ࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠉ㑅ᢥ࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠉ㑅ᢥ࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠉ㑅ᢥ࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠉ11.21⾲⾲⾲⾲

REG[2Ah] 7㹼㹼㹼㹼4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓࢓ࣇࢵࣂ࢘ࢻࣥ࢕࢘ࣥ࢖࣓

0000
࢓ࣇࢵࣂ 1㸦ึᮇ್㸧

0001
࢓ࣇࢵࣂ 2

0010 ࢓ࣇࢵࣂ 3

㸦㏵୰┬␎㸧 㸦㏵୰┬␎㸧

1101
࢓ࣇࢵࣂ 14

1110 ࢓ࣇࢵࣂ 15

1111
࢓ࣇࢵࣂ 16

ฟຊ㑅ᢥࢱ࣮ࢹ♧⾲ࠉฟຊ㑅ᢥࢱ࣮ࢹ♧⾲ࠉฟຊ㑅ᢥࢱ࣮ࢹ♧⾲ࠉฟຊ㑅ᢥࢱ࣮ࢹ♧⾲ࠉ11.22⾲⾲⾲⾲

REG[2Ah] 3㹼㹼㹼㹼1ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ฟຊࢱ࣮ࢹ♧⾲ฟຊࢱ࣮ࢹ♧⾲ฟຊࢱ࣮ࢹ♧⾲ฟຊࢱ࣮ࢹ♧⾲

000
㸦ึᮇ್㸧♧⾲࢘ࢻࣥ࢕࢘ࣥ࢖࣓

001
♧⾲࢓ࣇࢵࣂࣝࣈࢲ

010
♧⾲࢘ࢻࣥ࢕࢘㸩PIP1ࣥ࢖࣓

011
♧⾲࢘ࢻࣥ࢕࢘㸩PIP2ࣥ࢖࣓

100
♧⾲࢘ࢻࣥ࢕࢘㸩PIP1㸩PIP2ࣥ࢖࣓

101
ฟຊ㸧࣮࣮ࣟࣝ࢜㸦♧⾲ࢡࣥࣛࣈ

110
ฟຊ㸧࢖ࣁ࣮ࣝ࢜㸦♧⾲ࢡࣥࣛࣈ

111 ♧⾲࣮ࣛ࢝ࢺࢫࢸ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[30h] bits 7-0
REG[2Eh] bits 7-0
REG[2Ch] bits 7-3 PIP1࢘ࢻࣥ࢕࢘ ࣓ࣔࣜ㛤ጞ[23:3]ࢺࢵࣅࢫࣞࢻ࢔

࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࢆࢫࣞࢻ࢔㛤ጞ࣓ࣜࣔࡢ࢘ࢻࣥ࢕࢘PIP1ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ᣦᐃࠋࡍࡲࡋ⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ㸦REG[50h]7ࢺࢵࣅ㸧
ࠋࡍࡲࡾࢃኚ࡚ࡋᮇྠ࡟ᆶ┤ᮇ㛫♧⾲ࠊࡾ࡞࡟᭷ຠࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ

PIP1࣓ࣜࣔ࢘ࢻࣥ࢕࢘㛤ጞࢫࣞࢻ࢔A[23:3] = (REG[30h]7ࢺࢵࣅ㹼0), (REG[2Eh]
(7㹼3ࢺࢵࣅREG[2Ch]) ,(7㹼0ࢺࢵࣅ

bits 7-1 PIP1࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨[9:3]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP1࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨X㛤ጞ఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

 PIP1࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨ = (REG[32h]7ࢺࢵࣅ㹼0) x 4 + 1

ὀὀὀὀ

PIP1࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨ ࡽ࠿1ࠊࡣጞࣝࢭࢡࣆ8ࡾࡲ༢఩㸦1, 9, 17, 25,....
H size -7㸧 ࠋࡍࡲࡾ࡞࡟

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

PIP1 ࣓ࣜࣔ࢘ࢻࣥ࢕࢘㛤ጞ7ࢺࢵࣅࢫࣞࢻ࢔㹼3 n/a

7 6 5 4 3 2 1 0

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

PIP1࢘ࢻࣥ࢕࢘ ࣓ࣔࣜ㛤ጞ15ࢺࢵࣅࢫࣞࢻ࢔㹼8

7 6 5 4 3 2 1 0

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

PIP1࢘ࢻࣥ࢕࢘ ࣓ࣔࣜ㛤ጞ23ࢺࢵࣅࢫࣞࢻ࢔㹼16

7 6 5 4 3 2 1 0

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

PIP1࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨9ࢺࢵࣅ㹼3 n/a

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[34h] bits 7-0
REG[36h] bits 1-0 PIP1࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨[9:0]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP1࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨Y㛤ጞ఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

PIP1࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨ = (REG[34h]7ࢺࢵࣅ㹼0), (REG[36h]1ࢺࢵࣅ㹼0) 

ὀὀὀὀ

PIP1࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨ ࡽ࠿1ࠊࡣጞࣥ࢖1ࣛࡾࡲ༢఩㸦1, 2, 3, 4,.... V
size㸧 ࠋࡍࡲࡾ࡞࡟

bits 7-1 PIP1࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨[9:3]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP1࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨X⤊஢఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

 PIP1࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨ = (REG[38h]7ࢺࢵࣅ㹼0) x 4 + 8

ὀὀὀὀ

PIP1࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨ ࡽ࠿8ࠊࡣጞࣝࢭࢡࣆ8ࡾࡲ༢఩㸦8, 16, 24, 32,....
H size㸧 ࠋࡍࡲࡾ࡞࡟

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

PIP1࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨9ࢺࢵࣅ㹼2

7 6 5 4 3 2 1 0

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

n/a PIP1࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨1ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PIP1࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨9ࢺࢵࣅ㹼3 n/a

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[3Ah] bits 7-0
REG[3Ch] bits 1-0 PIP1࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨[9:0]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP1࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨Y⤊஢఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

PIP1࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨ = (REG[3Ah]7ࢺࢵࣅ㹼0), (REG[3Ch]1ࢺࢵࣅ㹼
0) 

ὀὀὀὀ

PIP1࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨ ࡽ࠿1ࠊࡣጞࣥ࢖1ࣛࡾࡲ༢఩㸦1, 2, 3, 4,.... V
size㸧 ࠋࡍࡲࡾ࡞࡟

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

PIP1࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨9ࢺࢵࣅ㹼2

7 6 5 4 3 2 1 0

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

n/a PIP1࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨1ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[42h] bits 7-0
REG[40h] bits 7-0
REG[3Eh] bits 7-3 PIP2࢘ࢻࣥ࢕࢘ ࣓ࣔࣜ㛤ጞ[23:3]ࢺࢵࣅࢫࣞࢻ࢔

࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࢆࢫࣞࢻ࢔㛤ጞ࣓ࣜࣔࡢ࢘ࢻࣥ࢕࢘PIP2ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ᣦᐃࠋࡍࡲࡋ⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ㸦REG[50h]7ࢺࢵࣅ㸧
ࠋࡍࡲࡾࢃኚ࡚ࡋᮇྠ࡟ᆶ┤ᮇ㛫♧⾲ࠊࡾ࡞࡟᭷ຠࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ

PIP2࣓ࣜࣔ࢘ࢻࣥ࢕࢘㛤ጞࢫࣞࢻ࢔A[23:3] = (REG[42h]7ࢺࢵࣅ㹼0), (REG[40h]
(7㹼3ࢺࢵࣅREG[3Eh]) ,(7㹼0ࢺࢵࣅ

bits 7-1 PIP2࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨[9:3]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP2࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨X㛤ጞ఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

 PIP2࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨ = (REG[44h]7ࢺࢵࣅ㹼0) x 4 + 1

ὀὀὀὀ

PIP2࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨ ࡽ࠿1ࠊࡣጞࣝࢭࢡࣆ8ࡾࡲ༢఩㸦1, 9, 17, 25,....
H size -7㸧 ࠋࡍࡲࡾ࡞࡟

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

PIP2 ࣓ࣜࣔ࢘ࢻࣥ࢕࢘㛤ጞ7ࢺࢵࣅࢫࣞࢻ࢔㹼3 n/a

7 6 5 4 3 2 1 0

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

PIP2࢘ࢻࣥ࢕࢘ ࣓ࣔࣜ㛤ጞ15ࢺࢵࣅࢫࣞࢻ࢔㹼8

7 6 5 4 3 2 1 0

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

PIP2࢘ࢻࣥ࢕࢘ ࣓ࣔࣜ㛤ጞ23ࢺࢵࣅࢫࣞࢻ࢔㹼16

7 6 5 4 3 2 1 0

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

PIP2࢘ࢻࣥ࢕࢘⾲♧X㛤ጞ఩⨨9ࢺࢵࣅ㹼3 n/a

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[46h] bits 7-0
REG[48h] bits 1-0 PIP2࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨[9:0]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP2࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨Y㛤ጞ఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

PIP2࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨ = (REG[46h]7ࢺࢵࣅ㹼0), (REG[48h]1ࢺࢵࣅ㹼0)

ὀὀὀὀ

PIP2࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨ ࡽ࠿1ࠊࡣጞࣥ࢖1ࣛࡾࡲ༢఩㸦1, 2, 3, 4,.... V
size㸧 ࠋࡍࡲࡾ࡞࡟

bits 7-1 PIP2࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨[9:3]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP2࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨X⤊஢఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

 PIP2࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨ = (REG[4Ah]7ࢺࢵࣅ㹼0) x 4 + 8

ὀὀὀὀ

PIP2࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨ ࡽ࠿8ࠊࡣጞࣝࢭࢡࣆ8ࡾࡲ༢఩㸦8, 16, 24, 32,....
H size㸧 ࠋࡍࡲࡾ࡞࡟

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

PIP2࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨9ࢺࢵࣅ㹼2

7 6 5 4 3 2 1 0

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

n/a PIP2࢘ࢻࣥ࢕࢘⾲♧Y㛤ጞ఩⨨1ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PIP2࢘ࢻࣥ࢕࢘⾲♧X⤊஢఩⨨9ࢺࢵࣅ㹼3 n/a

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[4Ch] bits 7-0
REG[4Eh] bits 1-0 PIP2࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨[9:0]ࢺࢵࣅ

ࢻࣥ࢕࢘PIP2࡚ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࡀ࣮ࢼ࣮ࢥᕥୖࡶሙྜ࡛ࡿ࠸࡚ࢀࡉᅇ㌿ࡀ᪉ྥࠋࡍࡲࡋỴᐃࢆ⨨Y⤊஢఩ࡢ࢘

⾲♧⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜⾲♧ືస୰࡟タᐃࢆኚ᭦࡛ࢱࢫࢪࣞࠋࡍࡲࡁ

㸦REG[50h]7ࢺࢵࣅ㸧ࡀ್࡛ࢺ࣮ࢹࣉࢵ࢔ࡢ᭷ຠࠊࡾ࡞࡟⾲♧ᆶ┤ᮇ㛫ྠ࡟ᮇࡋ

࡚ኚࠋࡍࡲࡾࢃ

PIP2࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨ = (REG[4Ch]7ࢺࢵࣅ㹼0), (REG[4Eh]1ࢺࢵࣅ㹼0)

ὀὀὀὀ

PIP2࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨ ࡽ࠿1ࠊࡣጞࣥ࢖1ࣛࡾࡲ༢఩㸦1, 2, 3, 4,.... V
size㸧 ࠋࡍࡲࡾ࡞࡟

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

PIP2࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨9ࢺࢵࣅ㹼2

7 6 5 4 3 2 1 0

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

n/a PIP2࢘ࢻࣥ࢕࢘⾲♧Y⤊஢఩⨨1ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bit 7 ⾲♧タᐃࣞࢱࢫࢪ᭦᪂㸦࣮ࣛࣜࣥ࢜ࢺ࢖㸧

⾲♧タᐃࢱࢫࢪࣞࡢ㸦REG[2Ah]㹼[4Eh]㸧ࠋࡍࡲࡋࢻ࣮ࣟࢆ್ࡢḟࡢ⾲♧ᆶ┤

ᮇ㛫ྠ࡟ᮇ࡚ࡋ᭷ຠࠊ࡛ࡢࡍࡲࡾ࡞࡟୙ṇࠋࢇࡏࡲ࡛ࡣ♧⾲࡞REG[2Ah] bit0ࡣ
ࠋࡍࡲࡾ࡞࡟᭷ຠࡀタᐃࠊࡃ࡞㛵ಀ࡜ࢺࢵࣅࡢࡇ

ࠋࢇࡏࡲࡋᙳ㡪ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢻ࣮ࣟࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ᅗᅗᅗᅗ11.29ࠉ⾲♧タᐃࣞࢱࢫࢪ᭦᪂ࠉࢢ࣑ࣥ࢖ࢱ⾲♧タᐃࣞࢱࢫࢪ᭦᪂ࠉࢢ࣑ࣥ࢖ࢱ⾲♧タᐃࣞࢱࢫࢪ᭦᪂ࠉࢢ࣑ࣥ࢖ࢱ⾲♧タᐃࣞࢱࢫࢪ᭦᪂ࢢ࣑ࣥ࢖ࢱ

REG[50h] Display Control Register
Default = 00h  Write Only
⾲♧タᐃࣞࢱࢫࢪ᭦

᪂ (WO)
n/a

7 6 5 4 3 2 1 0

タᐃࢱࢫࢪࣞ

(REG[2Ah] 㹼 [4Eh]) タᐃ್ 1 タᐃ್ 2

᭦᪂ࢱࢫࢪࣞ

(REG[50h])

タᐃ್ 1 タᐃ್ 2

ᆶ┤⾲♧㛤ጞಙྕ

タᐃ್ 1 タᐃ್ 2
᭷ຠࢢ࣑ࣥ࢖ࢱ

タᐃࢱࢫࢪࣞ

ࢻ࣮ࣟࢱࢫࢪࣞ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.5  ධຊ⏬ീタᐃࣞࢱࢫࢪධຊ⏬ീタᐃࣞࢱࢫࢪධຊ⏬ീタᐃࣞࢱࢫࢪධຊ⏬ീタᐃࣞࢱࢫࢪ

bit s 7-4 [3:0]ࢺࢵࣅ㑅ᢥ࢓ࣇࢵࣂࢺ࢖ࣛ
㠀ࠋࡍࡲࡋ㑅ᢥࡽ࠿୰ࡢ࢓ࣇࢵࣂࡢ16ಶࢆ࢓ࣇࢵࣂࢺ࢖ࣛࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ྠᮇ࡟タᐃࢆኚ᭦࡛ࡢࢺ࢖ࣛࡢ࢘ࢻࣥ࢕࢘ࠊࡁ㛤ጞ๓ྠ࡟ᮇࡀ್࡚ࡋ᭷ຠ࡞࡟

࢓ࣇࢵࣂࡣሙྜࡢࢻ࣮ࣔ࢓ࣇࢵࣂࣝࣈࢲࠋࡍࡲࡾ ࢓ࣇࢵࣂ࡜1 2࡛ᅛᐃࠊࡾ࡞࡟

ࠋࢇࡏࡲࡋ⏝౑ࡣࢺࢵࣅࡢࡽࢀࡇ

ὀὀὀὀ

⏬ീࣛࢺ࢖タᐃࠊ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࡣ࡟PIPࡢ࢘ࢻࣥ࢕࢘㑅ᢥࠋࢇࡏࡲࡾ࠶ࡣ⏬

ീ⾲♧タᐃࠊ࢘ࢻࣥ࢕࢘ࣥ࢖࣓ࠊ࡚࡟PIPࢆ࢘ࢻࣥ࢕࢘ᣦᐃࠋࡍࡲࡋ

bit 3 ㏱㐣Ⰽࣝࣈ࣮ࢿ࢖

ࢱࢫࢪ㏱㐣Ⰽタᐃࣞࡣሙྜࡢࣝࣈ࣮ࢿ࢖ࠋࡍࡲࡋไᚚࢆ㏱㐣Ⰽࠊࡣࢺࢵࣅࡢࡇ

ࠋࢇࡏࡲࢀࡲ㎸ࡁ᭩࡬࢓ࣇࢵࣂ࣒࣮ࣞࣇࠊࡣࢱ࣮ࢹⰍࡓࡋ⮴୍ࡶ࡜3ⰍࡀⰍࡢ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣ㏱㐣Ⰽタᐃࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣ㏱㐣Ⰽタᐃࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 2 タᐃ࢘ࢻࣥ࢕࢘

ࠋࡍࡲࡋ㑅ᢥࢆタᐃ᪉ἲ࢘ࢻࣥ࢕࢘ࠊࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍࡲࡋ⏝౑ࢆ㸦REG[5Ah]㹼[64h]㸧࢘ࢻࣥ࢕࢘ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࢻ࢔ࡓࡋ7㹼4࡛ᣦᐃࢺࢵࣅࠋࢇࡏࡲࡋ⏝౑ࢆ࢘ࢻࣥ࢕࢘ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

౑࡟᫬ࡴ㎸ࡁ᭩ࢆീ⏬♧⾲ࣝࣕࢳ࣮ࣂࠋࡍࡲࡋࢆࢺ࢖ീࣛ⏬࡚ࡋ⥆㐃ࡽ࠿ࢫࣞ

ࠋࡍࡲࡋ⏝

bit 1 ཯㌿࢘ࢻࣥ࢕࢘

ࠋࡍࡲࡋ㑅ᢥࢆ᪉ྥࡢ཯㌿ࠊࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍṇ㌿࡛ࡣ࢘ࢻࣥ࢕࢘ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ཯㌿࡛ࡣ࢘ࢻࣥ࢕࢘ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 ᅇ㌿࢘ࢻࣥ࢕࢘

⏝౑࡚ࡏࢃྜࡳ⤌࡜཯㌿࢘ࢻࣥ࢕࢘ࠋࡍࡲࡋ㑅ᢥࢆ᪉ྥࡢᅇ㌿ࠊࡣࢺࢵࣅࡢࡇ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ

㸦ึᮇ್㸧ࠋࡍ࡛ࡋ࡞ᅇ㌿ࡣ࢘ࢻࣥ࢕࢘ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍᅇ㌿࡛°180ࡣ࢘ࢻࣥ࢕࢘ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

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

3㹼0ࢺࢵࣅ㑅ᢥ࢓ࣇࢵࣂࢺ࢖ࣛ ㏱㐣Ⰽࣝࣈ࣮ࢿ࢖ タᐃ࢘ࢻࣥ࢕࢘ ཯㌿࢘ࢻࣥ࢕࢘ ᅇ㌿࢘ࢻࣥ࢕࢘

7 6 5 4 3 2 1 0

㑅ᢥ࢓ࣇࢵࣂࢺ࢖ࣛࠉ㑅ᢥ࢓ࣇࢵࣂࢺ࢖ࣛࠉ㑅ᢥ࢓ࣇࢵࣂࢺ࢖ࣛࠉ㑅ᢥ࢓ࣇࢵࣂࢺ࢖ࣛࠉ11.23⾲⾲⾲⾲

REG[52h] 7㹼㹼㹼㹼4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ࢓ࣇࢵࣂࢺ࢖ࣛ࢓ࣇࢵࣂࢺ࢖ࣛ࢓ࣇࢵࣂࢺ࢖ࣛ࢓ࣇࢵࣂࢺ࢖ࣛ

0000 ࢓ࣇࢵࣂ 1㸦ึᮇ್㸧

0001
࢓ࣇࢵࣂ 2

0010
࢓ࣇࢵࣂ 3

㸦㏵୰┬␎㸧 㸦㏵୰┬␎㸧

1101
࢓ࣇࢵࣂ 14

1110
࢓ࣇࢵࣂ 15

1111 ࢓ࣇࢵࣂ 16
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-0 ㏱㐣Ⰽ㉥タᐃ[7:0]ࢺࢵࣅ
࣮࢜ࠊࢺ࢖㏱㐣Ⰽࣛࠋࡍࡲࡋタᐃࢆ್ࡢࢱ࣮ࢹ㉥ࡢ㏱㐣Ⰽࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࢵࣅୗ఩3ࡣሙྜࡢRGB5:6:5ࠋࡍࡲࡋ⏝౑࡛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ࢖ࣞࣂ

ࠋࡍࡲࡾ࡞࡟ຠ↓ࡣタᐃࢺ

bits 7-0 ㏱㐣Ⰽ⥳タᐃ[7:0]ࢺࢵࣅ
࣮࢜ࠊࢺ࢖㏱㐣Ⰽࣛࠋࡍࡲࡋタᐃࢆ್ࡢࢱ࣮ࢹ⥳ࡢ㏱㐣Ⰽࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࢵࣅୗ఩2ࡣሙྜࡢRGB5:6:5ࠋࡍࡲࡋ⏝౑࡛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ࢖ࣞࣂ

ࠋࡍࡲࡾ࡞࡟ຠ↓ࡣタᐃࢺ

bits 7-0 ㏱㐣Ⰽ࣮㟷タᐃ[7:0]ࢺࢵࣅ
࣮࢜ࠊࢺ࢖㏱㐣Ⰽࣛࠋࡍࡲࡋタᐃࢆ್ࡢࢱ࣮ࢹ㟷ࡢ㏱㐣Ⰽࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࢵࣅୗ఩3ࡣሙྜࡢRGB5:6:5ࠋࡍࡲࡋ⏝౑࡛ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ࢖ࣞࣂ

ࠋࡍࡲࡾ࡞࡟ຠ↓ࡣタᐃࢺ

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

㏱㐣Ⰽ㉥タᐃ7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

㏱㐣Ⰽ⥳タᐃ7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

㏱㐣Ⰽ㟷タᐃ7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-1 [9:3]ࢺࢵࣅ⨨X㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ࡢ࢘ࢻࣥ࢕࡚࢘ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

X㛤ጞ఩⨨ࢆỴᐃࠋࡍࡲࡋ᪉ྥࡀᅇ㌿ࡿ࠸࡚ࢀࡉሙྜ࡛ࡶᕥୖࡀ࣮ࢼ࣮ࢥ⾲♧

⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜

x 4 + 1 (7㹼0ࢺࢵࣅREG[5Ah]) = ⨨X㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ὀὀὀὀ

༢఩㸦1, 9, 17, 25,.... Hࣝࢭࢡࣆ8ࡾࡲጞࡽ࠿1ࠊࡣ ⨨X㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ
size -7㸧 ࠋࡍࡲࡾ࡞࡟

REG[5Ch] bits 7-0
REG[5Eh] bits 1-0 [9:0]ࢺࢵࣅ⨨Y㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ࡢ࢘ࢻࣥ࢕࡚࢘ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

Y㛤ጞ఩⨨ࢆỴᐃࠋࡍࡲࡋ᪉ྥࡀᅇ㌿ࡿ࠸࡚ࢀࡉሙྜ࡛ࡶᕥୖࡀ࣮ࢼ࣮ࢥ⾲♧

⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜

(1㹼0ࢺࢵࣅREG[5Eh]) ,(7㹼0ࢺࢵࣅREG[5Ch]) = ⨨Y㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ὀὀὀὀ

༢఩㸦1, 2, 3, 4,.... V size㸧ࣥ࢖1ࣛࡾࡲጞࡽ࠿1ࠊࡣ ⨨Y㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ
ࠋࡍࡲࡾ࡞࡟

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

9㹼3ࢺࢵࣅ⨨X㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ n/a

7 6 5 4 3 2 1 0

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

9㹼2ࢺࢵࣅ⨨Y㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

7 6 5 4 3 2 1 0

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

n/a 1㹼0ࢺࢵࣅ⨨Y㛤ጞ఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-1 [9:3]ࢺࢵࣅ⨨X⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ
ࡢ࢘ࢻࣥ࢕࡚࢘ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

X⤊஢఩⨨ࢆỴᐃࠋࡍࡲࡋ᪉ྥࡀᅇ㌿ࡿ࠸࡚ࢀࡉሙྜ࡛ࡶᕥୖࡀ࣮ࢼ࣮ࢥ⾲♧

⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜ 

x 4 + 8 (7㹼0ࢺࢵࣅREG[60h]) = ⨨X⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ὀὀὀὀ

༢఩㸦8, 16, 24, 32,.... Hࣝࢭࢡࣆ8ࡾࡲጞࡽ࠿8ࠊࡣ ⨨X⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ
size㸧 ࠋࡍࡲࡾ࡞࡟

REG[62h] bits 7-0
REG[64h] bits 1-0 [9:0]ࢺࢵࣅ⨨Y⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ࡢ࢘ࢻࣥ࢕࡚࢘ࡋ࡟‽ᇶࢆ㸦1, 1㸧࣮ࢼ࣮ࢥᕥୖࡢീ⏬♧⾲ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

Y⤊஢఩⨨ࢆỴᐃࠋࡍࡲࡋ᪉ྥࡀᅇ㌿ࡿ࠸࡚ࢀࡉሙྜ࡛ࡶᕥୖࡀ࣮ࢼ࣮ࢥ⾲♧

⏬ീࡢᇶ‽ࠋࡍࡲࡾ࡞࡜ 

(1㹼0ࢺࢵࣅREG[64h]) ,(7㹼0ࢺࢵࣅREG[62h]) = ⨨Y⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

ὀὀὀὀ

༢఩㸦1, 2, 3, 4,.... V size㸧ࣥ࢖1ࣛࡾࡲጞࡽ࠿1ࠊࡣ ⨨Y⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ
ࠋࡍࡲࡾ࡞࡟

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

9㹼3ࢺࢵࣅ⨨X⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ n/a

7 6 5 4 3 2 1 0

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

9㹼2ࢺࢵࣅ⨨Y⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

7 6 5 4 3 2 1 0

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

n/a 1㹼0ࢺࢵࣅ⨨Y⤊஢఩࢘ࢻࣥ࢕࢘ࢺ࢖ࣛ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔࢱࢫࢪࣞࢺ࣮࣏࣓ࣜࣔ  11.17.6

REG[66h] bits 7-0 [7:0]ࢺࢵࣅࢺ࣮࣏ࢱ࣮ࢹ࣓ࣜࣔ
ࠋࡍࡲࡾ࡞࡟ࢺ࣮࣏ࢱ࣮ࢹࡢࢺ࢖ࣂୗ఩ࡣࢱࢫࢪࣞࡣࡽࢀࡇ

REG[67h] bits 7-0 [15:8]ࢺࢵࣅࢺ࣮࣏ࢱ࣮ࢹ࣓ࣜࣔ
ࠋࡍࡲࡾ࡞࡟ࢺ࣮࣏ࢱ࣮ࢹࡢࢺ࢖ࣂ఩ୖࡣࢱࢫࢪࣞࡣࡽࢀࡇ

ὀὀὀὀ

SDCLKࣝࣈ࣮ࢭ࢕ࢹࡀࢡࢵࣟࢡ㸦REG[68h] bit 0 = 0㸧ࡢሙྜࢱࢫࢪࣞࡢࡇࠊࡣ

ࠋࡍࡲࡾ࡞࡟ຠ↓ࡣࢫࢭࢡ࢔ࡢ

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

7㹼0ࢺࢵࣅࢺ࣮࣏ࢱ࣮ࢹ࣓ࣜࣔ

7 6 5 4 3 2 1 0

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

15㹼8ࢺࢵࣅࢺ࣮࣏ࢱ࣮ࢹ࣓ࣜࣔ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢱࢫࢪ௚ࣞࡢࡑࢱࢫࢪ௚ࣞࡢࡑࢱࢫࢪ௚ࣞࡢࡑࢱࢫࢪ௚ࣞࡢࡑ  11.17.7

bit 7 ࢺࢵࢭ࣮ࣜࣛࣟࢺࣥࢥࢢ࣑ࣥ࢖ࢱ

 ࠋࡍࡲࡋࢺࢵࢭࣜࢆࢡࢵࣟࣈ࣮ࣛࣟࢺࣥࢥࢢ࣑ࣥ࢖ࢱࡢෆ㒊ࡣࢺࢵࣅࡢࡇ
㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟㏻ᖖືసࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢺࢵࢭࣜࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 6 PWMࣟࢺࣥࢥ㸫࣮ࣛࣜࢺࢵࢭ

 ࠋࡍࡲࡋࢺࢵࢭࣜࢆࢡࢵࣟࣈ࣮ࣛࣟࢺࣥࢥPWMࡢෆ㒊ࡣࢺࢵࣅࡢࡇ
㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟㏻ᖖືసࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢺࢵࢭࣜࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 5 ࢺࢵࢭ㸫࣮ࣛࣜࣟࢺࣥࢥ࣓ࣜࣔ

 ࠋࡍࡲࡋࢺࢵࢭࣜࢆࢡࢵࣟࣈ࣮ࣛࣟࢺࣥࢥ࣓ࣜࣔࡢෆ㒊ࡣࢺࢵࣅࡢࡇ
㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟㏻ᖖືసࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢺࢵࢭࣜࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 4 SDRAMࣟࢺࣥࢥ㸫࣮ࣛࣜࢺࢵࢭ

SDRAMࠋࡍࡲࡋࢺࢵࢭࣜࢆࢡࢵࣟࣈ࣮ࣛࣟࢺࣥࢥSDRAMࡢෆ㒊ࡣࢺࢵࣅࡢࡇ
ࡀᚲせࡿࡵጞࡽ࠿ࢫ࣮ࣥࢣࢩࣝࣕࢩࢽ࢖෌ᗘࠊ࡜ࡿࡍࢺࢵࢭࣜࢆ࣮ࣛࣟࢺࣥࢥ

 ࠋࡍࡲࡾ࠶
㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟㏻ᖖືసࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢺࢵࢭࣜࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 3 ࢺࢵࢭࣜࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

 ࠋࡍࡲࡋࢺࢵࢭࣜࢆࢡࢵࣟࣈࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡢෆ㒊ࡣࢺࢵࣅࡢࡇ
㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟㏻ᖖືసࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢺࢵࢭࣜࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 2-1 Reserved
00b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bit 0 SDCLKࣝࣈ࣮ࢿ࢖ࢡࢵࣟࢡ

 ࠋࡍࡲࡋไᚚࢆ㸦SDCLK㸧ࢡࢵࣟࢡSDCLKࡣࢺࢵࣅࡢࡇ
⛣㑄࡟ࢻ࣮ࣔࣈ࣮ࢭ࣮࣡ࣃࡾ࡞࡟ࣝࣈ࣮ࢭ࢕ࢹSDCLKࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍࡲࡋ

᚟ᖐࡽ࠿ࢻ࣮ࣔࣈ࣮ࢭ࣮࣡ࣃࡾ࡞࡟ࣝࣈ࣮ࢿ࢖SDCLKࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋ

ὀὀὀὀ

SDCLKࣝࣈ࣮ࢭ࢕ࢹ୰ࠊ࡟PLLタᐃࠊSSタᐃࠊLCDCLKタᐃࠊPLLࠊࣝࣈ࣮ࢿ࢖

SSࡢࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯࠊࣝࣈ࣮ࢿ࢖タᐃኚ᭦ࠋࡍࡲࡁ࡛ࡀ

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

ࢺࢵࢭ࣮ࣜࣛࣟ

PWM࣮ࣛࣟࢺࣥࢥ

ࢺࢵࢭࣜ

࣮ࣟࢺࣥࢥ࣓ࣜࣔ

ࢺࢵࢭࣜࣛ

SDRAM࣮ࣟࢺࣥࢥ

ࢺࢵࢭࣜࣛ

ࣥࣞࣈ࢓ࣇࣝ࢔

ࢺࢵࢭࣜࢢࣥ࢕ࢹ

Reserved SDCLK࢖ࢡࢵࣟࢡ

ࣝࣈ࣮ࢿ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bit 7 VNDPࢫࢱ࣮ࢸࢫ㸦࣮࣮ࣜࣜࣥ࢜ࢻ㸧

ᚋ᭱ࡢ࣒࣮ࣞࣇࡿ࠶ࠊࡣVNDPࠋࡍ࡛ࢺࢵࣅࢫࢱ࣮ࢸࢫࡢ⏝ᑓࡋฟࡳㄞࡣࢀࡇ

࡜ࣝࢭࢡࣆࡢึ᭱ࡢࣥ࢖ࣛࡢึ᭱ࡢ࣒࣮ࣞࣇࡢḟ࡜ࣝࢭࢡࣆࡢᚋ᭱ࡢࣥ࢖ࣛࡢ

ࠋࡍࡲࡾ࡞࡟᫬㛫ࡢ㛫ࡢ

ࠋࡍࡲࡾ࠶࡟ᆶ┤㠀⾲♧ᮇ㛫ࡣฟຊࣝࢿࣃLCDࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡾ࠶࡟ᆶ┤⾲♧ᮇ㛫ࡣฟຊࣝࢿࣃLCDࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ὀὀὀὀ

bit 6HNDPࢫࢱ࣮ࢸࢫ㸦࣮࣮ࣜࣜࣥ࢜ࢻ㸧

ࠊࣛࡣHNDPࠋࡍ࡛ࢺࢵࣅࢫࢱ࣮ࢸࢫࡢ⏝ᑓࡋฟࡳㄞࡣࢀࡇ ࢡࣆࡢᚋ᭱ࡢnࣥ࢖

ࠋࡍࡲࡾ࡞࡜᫬㛫ࡢ㛫ࡢ࡜ࣝࢭࢡࣆࡢึ᭱ࡢn + 1ࣥ࢖ࣛ࡜ࣝࢭ

ࠋࡍࡲࡾ࠶࡟Ỉᖹ㠀⾲♧ᮇ㛫ࡣฟຊࣝࢿࣃLCDࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡾ࠶࡟Ỉᖹ⾲♧ᮇ㛫ࡣฟຊࣝࢿࣃLCDࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 5 VNDP࡜HNDPࡢㄽ⌮࿴ࢫࢱ࣮ࢸࢫ㸦࣮࣮ࣜࣜࣥ࢜ࢻ㸧

ࠋࡍ࡛ࢺࢵࣅࢫࢱ࣮ࢸࢫࡢ⏝ᑓࡋฟࡳㄞࡣࢺࢵࣅࡢࡇ

ᆶ┤㠀⾲♧ᮇࡣࡓࡲỈᖹ㠀⾲♧ᮇ㛫ࠊࡣฟຊࣝࢿࣃLCDࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

㛫ࠋࡍࡲࡾ࠶࡟

ࠋࡍࡲࡾ࠶࡟ᮇ㛫♧⾲ࡣฟຊࣝࢿࣃLCDࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 1-0 Reserved
11b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 1-0 TE/INTฟຊᶵ⬟㑅ᢥ[1:0]ࢺࢵࣅ

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

VNDPࢫࢱ࣮ࢸࢫ

㸦RO㸧

HNDPࢫࢱ࣮ࢸࢫ

㸦RO㸧

VNDP࡜HNDPࡢㄽ

⌮࿴ࢫࢱ࣮ࢸࢫ

㸦RO㸧

n/a Reserved

7 6 5 4 3 2 1 0

TE/INTฟຊᶵ⬟㑅ᢥฟຊᶵ⬟㑅ᢥฟຊᶵ⬟㑅ᢥฟຊᶵ⬟㑅ᢥࠉࠉࠉࠉ11.24⾲⾲⾲⾲

REG[6Ah] 1㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ TE/INTฟຊᶵ⬟ฟຊᶵ⬟ฟຊᶵ⬟ฟຊᶵ⬟

00 TE㸦VNDP㸧

01 TE㸦HNDP㸧

10 TE㸦VNDP࡜HNDPࡢOR㸧

11 INTࠉ㸦ึᮇ್㸧
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.8  ỗ⏝ỗ⏝ỗ⏝ỗ⏝IO➃Ꮚࣞࢱࢫࢪ➃Ꮚࣞࢱࢫࢪ➃Ꮚࣞࢱࢫࢪ➃Ꮚࣞࢱࢫࢪ

bits 3-0 Reserved㸦GPO[11:8]ࢫࢱ࣮ࢸࢫ㸧

0000b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠸ࡉࡔࡃ⏝౑ࡈ

bits 7-0 GPO[7:0]ࢫࢱ࣮ࢸࢫ

ࠋࡍࡲࡾ࡞࡟Low࡜ࡴ㎸ࡁ᭩ࢆ0ࠊࡾ࡞࡟Highࡣฟຊ࡜ࡴ㎸ࡁ᭩ࢆ1࡟ࢺࢵࣅࡢࡇ

ึᮇ್ࡣLowฟຊ࡛ࠋࡍ

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

n/a Reserved

7 6 5 4 3 2 1 0

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

GPO7ࢫࢱ࣮ࢸࢫ GPO6ࢫࢱ࣮ࢸࢫ GPO5ࢫࢱ࣮ࢸࢫ GPO4ࢫࢱ࣮ࢸࢫ GPO3ࢫࢱ࣮ࢸࢫ GPO2ࢫࢱ࣮ࢸࢫ GPO1ࢫࢱ࣮ࢸࢫ GPO0ࢫࢱ࣮ࢸࢫ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.9  PWMタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪ

bit 7 PWMタᐃࣞࢱࢫࢪ᭦᪂㸦࣮ࣛࣜࣥ࢜ࢺ࢖㸧

PWMࢱࢫࢪࣞࡢ㸦REG[72h]㹼[80h]㸧ࠋࡍࡲࡋࢻ࣮ࣟࢆ್ࡢ

ࠋࢇࡏࡲࡋᙳ㡪ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢻ࣮ࣟࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ᅗᅗᅗᅗ11.30ࠉࠉࠉࠉPWMタᐃࣞࢱࢫࢪ᭦᪂ࢢ࣑ࣥ࢖ࢱタᐃࣞࢱࢫࢪ᭦᪂ࢢ࣑ࣥ࢖ࢱタᐃࣞࢱࢫࢪ᭦᪂ࢢ࣑ࣥ࢖ࢱタᐃࣞࢱࢫࢪ᭦᪂ࢢ࣑ࣥ࢖ࢱ

bit 2 PWMࣝࣈ࣮ࢿ࢖

PWMࡓࡋ࡟ࣝࣈ࣮ࢭ࢕ࢹࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆሙྜࠊPWMฟຊࡢࡑࡣ᫬Ⅼ

ࠋࡍࡲࡋㄽ⌮࡛೵Ṇࡢ࡛

㸦ึᮇ್㸧ࠋࣝࣈ࣮ࢭ࢕ࢹࡣPWMࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࣝࣈ࣮ࢿ࢖ࡣPWMࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 1-0 PWMฟຊᶵ⬟㑅ᢥ[1:0]ࢺࢵࣅ

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

᭦᪂㸦WO㸧

n/a PWMࣝࣈ࣮ࢿ࢖ PWMฟຊᶵ⬟㑅ᢥ1ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

PWMฟຊᶵ⬟㑅ᢥฟຊᶵ⬟㑅ᢥฟຊᶵ⬟㑅ᢥฟຊᶵ⬟㑅ᢥࠉࠉࠉࠉ11.25⾲⾲⾲⾲

REG[70h] 1㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ PWMฟຊᶵ⬟ฟຊᶵ⬟ฟຊᶵ⬟ฟຊᶵ⬟

00
࣮ࣟฟຊ㸦ึᮇ್㸧

01 ฟຊ࢖ࣁ

1x PWMฟຊ

タᐃࢱࢫࢪࣞ

(REG[72h] 㹼 [80h]) タᐃ್ 1 タᐃ್ 2

᭦᪂ࢱࢫࢪࣞ

(REG[70h])

タᐃ್ 1 タᐃ್ 2
᭷ຠࢢ࣑ࣥ࢖ࢱ

タᐃࢱࢫࢪࣞ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[72h] bits 7-0
REG[74h] bits 7-0
REG[76h] bits 7-0
REG[78h] bits 7-0 PWM࢖ࣁᮇ㛫タᐃ[31:0]ࢺࢵࣅ

REG[70h]ࡣ್ࡢࢱࢫࢪࣞࠋࡍࡲࡋタᐃࢆᮇ㛫࢖ࣁࡢPWMࠊࡣࢺࢵࣅࡢࡽࢀࡇ
bit 7ࢺ࢖ࣛࡢ┤ᚋࡀ್࡟᭷ຠࠋࡍࡲࡾ࡞࡟

REG[7Ah] bits 7-0
REG[7Ch] bits 7-0
REG[7Eh] bits 7-0
REG[80h] bits 7-0 PWMࣟ ࣮ᮇ㛫タᐃ[31:0]ࢺࢵࣅ

REG[70h]ࡣኚ᭦ࢱࢫࢪࣞࠋࡍࡲࡋタᐃࢆᮇ㛫࣮ࣟࡢPWMࠊࡣࢺࢵࣅࡢࡽࢀࡇ
bit 7ࢺ࢖ࣛࡢ┤ᚋࡀ್࡟᭷ຠࠋࡍࡲࡾ࡞࡟

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

PWM࢖ࣁᮇ㛫タᐃ7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PWM࢖ࣁᮇ㛫タᐃ15ࢺࢵࣅ㹼8

7 6 5 4 3 2 1 0

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

PWM࢖ࣁᮇ㛫タᐃ23ࢺࢵࣅ㹼16

7 6 5 4 3 2 1 0

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

PWM࢖ࣁᮇ㛫タᐃ31ࢺࢵࣅ㹼24

7 6 5 4 3 2 1 0

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

PWM࣮ࣟᮇ㛫タᐃ7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

PWM࣮ࣟᮇ㛫タᐃ15ࢺࢵࣅ㹼8

7 6 5 4 3 2 1 0

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

PWM࣮ࣟᮇ㛫タᐃ23ࢺࢵࣅ㹼16

7 6 5 4 3 2 1 0

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

PWM࣮ࣟᮇ㛫タᐃ31ࢺࢵࣅ㹼24

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.10  SDRAMタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪタᐃࣞࢱࢫࢪ

bit 7 ࣓ࣔࣜ㟁ᅽ㑅ᢥ

㸦ึᮇ್㸧ࠋࡍ3.3V࡛ࡣࢫ࣮࢙ࣇࢱࣥ࢖SDRAMࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ1.8V࡛ࡣࢫ࣮࢙ࣇࢱࣥ࢖SDRAMࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 7-2 Reserved
0000000b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bits 1-0 [1:0]ࢺࢵࣅ㑅ᢥࢬ࢖ࢧ࣓ࣜࣔ

bit 7 㸧࣮ࣜࣥ࢜ࢺ࢖㸦ࣛࣥ࢜ࣗࢩࢵࣞࣇࣜࢺ࣮࢜

SDRAMྠ࡜ࢺࢵࢭࢬ࢖ࣛࣕࢩࢽ࢖ࠋࡍࡲࡋ࡟ࣥ࢜ࢆࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࡢ᫬࡟

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟ࣥ࢜

ࠋࡍ࡛ࣇ࢜ࡣࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣥ࢜ࡣࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 6-4 Reserved
000b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bit 3 㸧࣮ࣜࣥ࢜ࢺ࢖㸦ࣛࢺࢵࢭࣗࢩࢵࣞࣇࣜࣇࣝࢭ

SDRAMࠋࡍࡲࡋ⾜⛣࡟ࣗࢩࢵࣞࣇࣜࣇࣝࢭࢆ

ࠋࡍࡲࡋ᚟ᖐࡽ࠿ࣗࢩࢵࣞࣇࣜࣇࣝࢭࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋ⾜⛣࡟ࣗࢩࢵࣞࣇࣜࣇࣝࢭࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 2 㸧࣮ࣜࣥ࢜ࢺ࢖㸦ࣛࢺࢵࢭࣥ࢘ࢲ࣮࣡ࣃ

SDRAMࠋࡍࡲࡋ⾜⛣࡟ࣥ࢘ࢲ࣮࣡ࣃࢆ

ࠋࡍࡲࡋ᚟ᖐࡽ࠿ࣥ࢘ࢲ࣮࣡ࣃࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋ⾜⛣࡟ࣥ࢘ࢲ࣮࣡ࣃࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 1 㸧࣮ࣜࣥ࢜ࢺ࢖㸦ࣛࢺࢵࢭࢬ࢖ࣛࣕࢩࢽ࢖

SDRAMࢺࢵࢭࣜࠊࡣࢻ࣐ࣥࢥࢬ࢖ࣛࣕࢩࢽ࢖ࠋࡍࡲࡋࢬ࢖ࣛࣕࢩࢽ࢖ࢆᚋ1࡟
ᅇ࠿ࡋⓎ⾜࡛ࠋࢇࡏࡲࡁ

ࠋࡍࡲࡋࢺࢵࢭࣜࢆࢺࢵࣅࢫࢱ࣮ࢸࢫࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋࢬ࢖ࣛࣕࢩࢽ࢖ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 Reserved
0b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

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

Reserved
1㹼0ࢺࢵࣅタᐃࢬ࢖ࢧ࣓ࣜࣔ

7 6 5 4 3 2 1 0

㑅ᢥࢬ࢖ࢧ㑅ᢥ࣓ࣔࣜࢬ࢖ࢧ㑅ᢥ࣓ࣔࣜࢬ࢖ࢧ㑅ᢥ࣓ࣔࣜࢬ࢖ࢧSDRAM࣓ࣔࣜࠉࠉࠉࠉ11.26⾲⾲⾲⾲

REG[82h] 1㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ SDRAM࣓ࣔࣜࢬ࢖ࢧ࣓ࣜࣔࢬ࢖ࢧ࣓ࣜࣔࢬ࢖ࢧ࣓ࣜࣔࢬ࢖ࢧ

0x 16Mࢺࢵࣅ

10 64Mࢺࢵࣅ㸦ึᮇ್㸧

11 128Mࢺࢵࣅ

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

(WO) ࣥ࢜
Reserved ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

(WO) ࢺࢵࢭ
 ࢺࢵࢭࣥ࢘ࢲ࣮࣡ࣃ

(WO)
ࢵࢭࢬ࢖ࣛࣕࢩࢽ࢖

(WO) ࢺ
Reserved
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bit 7 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜࢫࢱ࣮ࢸࢫࣥ࢜ࣗࢩࢵࣞࣇࣜࢺ࣮࢜

REG[84h] bit 7ࠋࡍࡲࡋ♧ࢆ್ࡢ

ࠋࡍ࡛ࣇ࢜ࡣࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣥ࢜ࡣࣗࢩࢵࣞࣇࣜࢺ࣮࢜ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 6 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥ

SDRAMࠋࡍࡲࡋ♧ࢆࢫࢱ࣮ࢸࢫࡢ࣮ࣛࣟࢺࣥࢥ

ࠋࡍែ࡛≦ࡢ௚ࡢࡑࡣࡓࡲ࣮ࢪࣅࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍែ࡛≦ࣝࢻ࢖࢔ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 5-4 Reserved
ࠋࢇࡏࡲࡋ⏝౑ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

bit 3 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜࢫࢱ࣮ࢸࢫࣗࢩࢵࣞࣇࣜࣇࣝࢭ

SDRAMࡢࣗࢩࢵࣞࣇࣜࣇࣝࢭࡀ≧ែࠋࡍࡲࡋ♧ࢆ

ࠋࡍ௨እ࡛ࣗࢩࢵࣞࣇࣜࣇࣝࢭࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ୰࡛ࣗࢩࢵࣞࣇࣜࣇࣝࢭࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 2 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜࢫࢱ࣮ࢸࢫࣥ࢘ࢲ࣮࣡ࣃ

SDRAMࡢࣥ࢘ࢲ࣮࣡ࣃࡀ≧ែࠋࡍࡲࡋ♧ࢆ

ࠋࡍ௨እ࡛ࣥ࢘ࢲ࣮࣡ࣃࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ୰࡛ࣥ࢘ࢲ࣮࣡ࣃࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 1 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜࢫࢱ࣮ࢸࢫࢬ࢖ࣛࣕࢩࢽ࢖

SDRAMࡢࢫࣥࢣ࣮ࢩࢬ࢖ࣛࣕࢩࢽ࢖ࡀ≧ែࠋࡍࡲࡋࢆ

ࠋࡍᮍ⤊஢࡛ࢫࣥࢣ࣮ࢩࢬ࢖ࣛࣕࢩࢽ࢖ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ஢࡛⤊ࢫࣥࢣ࣮ࢩࢬ࢖ࣛࣕࢩࢽ࢖ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 0 Reserved
ࠋࢇࡏࡲࡋ⏝౑ࠊࡣࢺࢵࣅࡢࡇ

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

 ࢫࢱ࣮ࢸࢫࣥ࢜
(RO)

࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥ

(RO) ࢫࢱ
Reserved ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

(RO) ࢫࢱ࣮ࢸࢫ
࣮ࢸࢫࣥ࢘ࢲ࣮࣡ࣃ

(RO) ࢫࢱ
ࢫࢬ࢖ࣛࣕࢩࢽ࢖

(RO) ࢫࢱ࣮ࢸ
Reserved
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[8Ah] bits 3-0
REG[88h] bits 7-0 MRS[11:0]ࢺࢵࣅ

ኚ᭦ࡽ࠿ᮇ್㸦022h㸧ึࠊࡣࢱࢫࢪࣞࡢࡇࠋࡍMRSタᐃ್࡛ࡣࢺࢵࣅࡢࡽࢀࡇ

SDRAMࡀタᐃ್ࡢࢱࢫࢪᮏࣞࠊ࡟୰ࢫࣥࢣ࣮ࢩࣝࣕࢩࢽ࢖ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋ
CASࣞࠋࡍࡲࢀࡉタᐃ࡬ ࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࡳࡢ㛗 = 4ࢺࢫ࣮ࣂࠊ2 = ࢩࣥࢸ࢖

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

࢘࢝ࣗࢩࢵࣞࣇࣜࠋࡍࡲࡋタᐃࢆ್ࡢࢱࣥ࢘࢝ࣗࢩࢵࣞࣇ࡛ࣜࢺࢵࣅࡢࡽࢀࡇ

ࠊࣞࡣࢱࣥ ࠋࡍࡲࡋ⾜Ⓨࢆࢻ࣐ࣥࢥࣗࢩࢵࣞࣇࣜࢺ࣮࢜㛫㝸࡛ࡢタᐃ್ࡢࢱࢫࢪ

ࠋࡍࡲࡾ࡞࡟SDCLKࡣࢡࢵࣟࢡධຊࡢࢱࣥ࢘࢝

ࠋ࠸ࡉࡔࡃ࡚ࡋタᐃ࡟್ࡿࡍ㊊‶ࢆᘧࡢḟࠊࡣࢺࢵࣅࡢࡽࢀࡇ

タᐃ᫬㛫 = (1/fࡢࢱࣥ࢘࢝
SDCLK

) x ್ࢱࣥ࢘࢝ < SDRAMࣜ ᫬㛫ࣗࢩࢵࣞࣇ

౛ึࡤ࠼ᮇタᐃ್03FFhࠊࡣ

96MHz࡛ 4096ࣜ ࠊሙྜࡿࡍ⏝౑ࢆSDRAMࡢ64ms/ࣝࢡ࢖ࢧࣗࢩࢵࣞࣇ

タᐃ᫬㛫 = (1/96MHz) x 1023 ( = 03FFh) = 10.65usࡢࢱࣥ࢘࢝
SDRAMࣜࣗࢩࢵࣞࣇ᫬㛫 = 64ms / 4096 = 15.63us
ࠋࡍࡲ࠸࡚ࡋ㊊‶ࢆ

ྠᵝ66࡟MHz࡛ 4096ࣜ ࠊሙྜࡿࡍ⏝౑ࢆSDRAMࡢ64ms/ࣝࢡ࢖ࢧࣗࢩࢵࣞࣇ

タᐃ᫬㛫 = (1/66MHz) x 1023 ( = 03FFh) = 15.50usࡢࢱࣥ࢘࢝
SDRAMࣜࣗࢩࢵࣞࣇ᫬㛫 = 64ms / 4096 = 15.63us
ࠋࡍࡲ࠸࡚ࡋ㊊‶ࢆ

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

MRS7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

n/a MRS11ࢺࢵࣅ㹼8

7 6 5 4 3 2 1 0

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

Refresh7ࢺࢵࣅ㹼0

7 6 5 4 3 2 1 0

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

n/a Refresh11ࢺࢵࣅ㹼8

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-0 [7:0]ࢺࢵࣅࢬ࢖ࢧ࣓ࣜࣔ࢓ࣇࢵࣂࢺ࢖ࣛ
༢఩࡛タࢺ࢖ࣂ16Kࢆࢬ࢖ࢧ࣓ࣜࣔࡢ࢓ࣇࢵࣂࢺ࢖ࣛࡢࡘ1࡛ࢺࢵࣅࡢࡽࢀࡇ

ᐃ࢓ࣇࢵࣂࠋࡍࡲࡋ ࢓ࣇࢵࣂࠊࡾ࡞࡟ᆅᅛᐃ␒0ࡢSDRAMࡣ0 ࢫࣞࢻ࢔ඛ㢌ࡢ1

࢓ࣇࢵࣂࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࢀࡉᣦᐃ࡛ࢺࢵࣅࡢࡽࢀࡇࡀ 2㹼7ྠࡣᵝࣇ࢜࡞

ࣞࢻ࢔ඛ㢌ࡢ࢓ࣇࢵࣂࡢ࡚࡭ࡍࠊࡣሙྜࡢᮇ್00hึ ࠋࡍࡲࢀࡉタᐃ್࡛ࢺࢵࢭ

ࠋࡍࡲࡾ࡞࡟ᆅ␒0ࡢSDRAMࡀࢫ

࢓ࣇࢵࣂ A[23:22] = 0ࢫࣞࢻ࢔ඛ㢌ࡢ1
࢓ࣇࢵࣂ A[21:14] = (REG[90h] bits 7-0)ࢫࣞࢻ࢔ඛ㢌ࡢ1
࢓ࣇࢵࣂ A[13:0] = 0ࢫࣞࢻ࢔ඛ㢌ࡢ1

bit 4 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜ࢕ࢸࣉ࢚ࣥ࢓ࣇࢵࣂࢻ࣮࣮ࣜࣛࣟࢺࣥࢥ࣓ࣜࣔ

ࠋࡍࡲࢀࡉࢺࢵࢭ࡟ሙྜࡓࡗ࡞࡟࢕ࢸࣉ࢚ࣥࡀ㸦⾲♧FIFO㸧࢓ࣇࢵࣂࢻ࣮ࣜ

bit 3 㸧࣮ࣜࣥ࢜ࢻ㸦࣮࣮ࣜࣟࣇࣂ࣮࢜࢓ࣇࢵࣂࢺ࢖࣮ࣛࣛࣟࢺࣥࢥ࣓ࣜࣔ

ࠋࡍࡲࢀࡉࢺࢵࢭ࡟ሙྜࡓࡋ࣮ࣟࣇࣂ࣮࢜ࡀ㸧࢓ࣇࢵࣂ㸦ධຊ࢓ࣇࢵࣂࢺ࢖ࣛ

bits 2-0 SDRAMࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥ㸦࣮࣮ࣜࣜࣥ࢜ࢻ㸧

SDRAMࡢࣥࢩ࣐ࢺ࣮ࢸࢫࡢ࣮ࣛࣟࢺࣥࢥ≧ែࠋࡍࡲࡋ♧ࢆ

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

7㹼0ࢺࢵࣅࢬ࢖ࢧ࣓ࣜࣔ࢓ࣇࢵࣂࢺ࢖ࣛ

7 6 5 4 3 2 1 0

タᐃࢬ࢖ࢧ࣓ࣜࣔ࢓ࣇࢵࣂࢺ࢖ࣛࠉタᐃࢬ࢖ࢧ࣓ࣜࣔ࢓ࣇࢵࣂࢺ࢖ࣛࠉタᐃࢬ࢖ࢧ࣓ࣜࣔ࢓ࣇࢵࣂࢺ࢖ࣛࠉタᐃࢬ࢖ࢧ࣓ࣜࣔ࢓ࣇࢵࣂࢺ࢖ࣛࠉ11.27⾲⾲⾲⾲

LCDࢬ࢖ࢧࣝࢿࣃࢬ࢖ࢧࣝࢿࣃࢬ࢖ࢧࣝࢿࣃࢬ࢖ࢧࣝࢿࣃ ᥎ዡࢬ࢖ࢧ࢓ࣇࢵࣂ᥎ዡࢬ࢖ࢧ࢓ࣇࢵࣂ᥎ዡࢬ࢖ࢧ࢓ࣇࢵࣂ᥎ዡࢬ࢖ࢧ࢓ࣇࢵࣂ REG[90h] タᐃ್タᐃ್タᐃ್タᐃ್

HVGA 512Kbyte 20h

VGA 1Mbyte 40h

WVGA 1.25Mbyte 50h

SVGA 1.5Mbyte 60h

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

(RO) ࢫࢱ࣮ࢸࢫࢢࢵࣂࢹ࣮ࣛࢺࣥࢥ

時 6 5 4 3 2 1 0

ࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥࢫࢱ࣮ࢸࢫ࣮ࣛࣟࢺࣥࢥSDRAMࠉࠉࠉࠉ11.28⾲⾲⾲⾲

REG[92h] 2㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫࢫࢱ࣮ࢸࢫ

000
ࢺࢵࢭࣜ

001
ࣝࣕࢩࢽ࢖

010 ࣝࢻ࢖࢔

011
ࢺ࢖㸭ࣛࢻ࣮ࣜ

100
ࣗࢩࢵࣞࣇࣜࢺ࣮࢜

101 MRS㸤PALL

110
ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

111
ࣥ࢘ࢲ࣮࣡ࣃ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࢱࢫࢪタᐃࣞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔  11.17.11

bit 7 ࢻ࣮ࣔࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈ

ࠋࡍࡲࡋ㑅ᢥࢆࢻ࣮ࣔࢺ࣮ࢱࢫࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍࡲࡾ࡞࡟ࢻ࣮ࣔࣝ࢔ࣗࢽ࣐ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

┤ᆶ♧⾲ࠊࡣ᫬ࢻ࣮ࣔࢺ࣮࢜ࠋࡍࡲࡾ࡞࡟ࢻ࣮ࣔࢺ࣮࢜ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ᮇ㛫ྠ࡟ᮇࠊ࡚ࡋ⮬ືⓗ࡟タᐃᅇᩘࢆࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡢᐇ⾜ࠋࡍࡲࡋ

bit 6 ࣥࣙࢩࢡࣞ࢕ࢹࢻ࣮ࣔࢺ࣮࢜

タࢆ᪉ྥࡢ್࢓ࣇࣝ࢔ࠊࡾ࡞࡟᭷ຠ࡟᫬ࡓࡋ㑅ᢥࢆࢻ࣮ࣔࢺ࣮࢜ࡣࢺࢵࣅࡢࡇ

ᐃࠋࡍࡲࡋ

㸦ึࠋࡍࡲࡋࢺ࣓ࣥࣜࢡࣥ࢖࡬᪉ྥࡢ1ࡽ࠿0ࡣ್࢓ࣇࣝ࢔ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ᮇ್㸧

ࠋࡍࡲࡋࢺ࣓ࣥࣜࢡࢹ࡬᪉ྥࡢ0ࡽ࠿1ࡣ್࢓ࣇࣝ࢔ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 5-4 [1:0]ࢺࢵࣅ್࢓ࣇࣝ࢔ࢻ࣮ࣔࢺ࣮࢜
ࡋ㑅ᢥࠋࡍࡲࡋ㑅ᢥࢆゎീᗘࡢ್࢓ࣇࣝ࢔ࡢ᫬ࢻ࣮ࣔࢺ࣮࡛࢜ࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍࡲࡋࢺ࣓ࣥࣜࢡࢹࢺ࣮࢜ࡣࡓࡲࢺ࣓ࣥࣜࢡࣥ࢖ࢺ࣮࢜ࠊゎീᗘ࡛ࡓ

bit 1 ࢞ࣜࢺࢢࣥ࢕ࢹࣥࣞࣈ

ࠋࡍࡲࡋ㑅ᢥࢆࢢ࣑ࣥ࢖ࢱࡢࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍࡲࡋ㛤ጞ࡛࢞ࣜࢺࡢ0ࢺࢵࣅࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

㛤࡚ࡋᮇྠ࡟ᆶ┤㠀⾲♧ᮇ㛫ࡢḟࠊᚋ࢞ࣜࢺࡢ0ࢺࢵࣅࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ጞࠋࡍࡲࡋ

bit 0 㸧࣮ࣜࣥ࢜ࢺ࢖㸦ࣛࢺ࣮ࢱࢫࢢࣥ࢕ࢹࣥࣞࣈ

ࠋࡍࡲࡋࢺ࣮ࢱࢫࢆࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ࡛ࢪࢵ࢚ࡾࡀୖࡕ❧ࡢࢺࢵࣅࡢࡇ

ࡋ஢⤊࡟タᐃᅇᩘᐇ⾜ᚋࡣ࡛ࢻ࣮ࣔࢺ࣮࢜ࠊࡋ1ᅇ࡛⤊஢ࡣ࡛ࢻ࣮ࣔࣝ࢔ࣗࢽ࣐

ࡓࡋࢺ࢖ࣛࢆ"1"ࠋࡍࡲࡾ࡞࡟ຠ↓ࡣሙྜࡓࡋタᐃ࡟స୰ືࢆࢺࢵࣅࡢࡇࠋࡍࡲ

ᚋࠋ࠸ࡉࡔࡃ࡚ࡋࢺ࢖ࣛࢆ"0"࡟ࡄ┤ࠊ

ࠋࡍࡲࡾ࡞࡟"0"ࡣ್ࢱࢫࢪࣞࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࡋࢺ࣮ࢱࢫࡀࢢࣥ࢕ࢹࣥࣞࣈࠊࡾ࡞࡟"1"ࡣ್ࢱࢫࢪࣞࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲ

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

ࢻ࣮ࣔࢺ࣮ࢱ

ࣞ࢕ࢹࢻ࣮ࣔࢺ࣮࢜

ࣥࣙࢩࢡ

1㹼0ࢺࢵࣅ್࢓ࣇࣝ࢔ࢻ࣮ࣔࢺ࣮࢜ n/a ࣜࢺࢢࣥ࢕ࢹࣥࣞࣈ

࢞

ࢫࢢࣥ࢕ࢹࣥࣞࣈ

(WO) ࢺ࣮ࢱ

時 6 5 4 3 2 層 0

㑅ᢥ್࢓ࣇࣝ࢔ࢻ࣮ࣔࢺ࣮࢜ࠉ㑅ᢥ್࢓ࣇࣝ࢔ࢻ࣮ࣔࢺ࣮࢜ࠉ㑅ᢥ್࢓ࣇࣝ࢔ࢻ࣮ࣔࢺ࣮࢜ࠉ㑅ᢥ್࢓ࣇࣝ࢔ࢻ࣮ࣔࢺ࣮࢜ࠉ11.29⾲⾲⾲⾲

REG[94h] 5㹼㹼㹼㹼4ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ゎീᗘ್࢓ࣇࣝ࢔ゎീᗘ್࢓ࣇࣝ࢔ゎീᗘ್࢓ࣇࣝ࢔ゎീᗘ್࢓ࣇࣝ࢔

00 1/256㸦ึᮇ್㸧

01 1/128

10 1/64

11 1/32
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bit 0 Reserved
ࠋࢇࡏࡲࡋ⏝౑ࠊࡣࢺࢵࣅࡢࡇ

bits 6-0 [6:0]ࢺࢵࣅࢬ࢖ࢧỈᖹ⏬ീࢢࣥ࢕ࢹࣥࣞࣈ
Ỉࡢ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ゎീᗘ࡛ࣝࢭࢡࣆ8ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ᖹ᪉ྥ⏬ീࢆࢬ࢖ࢧタᐃࠋࡍࡲࡋ 

Ỉᖹ᪉ྥ⏬ീࢬ࢖ࢧ = ((REG[98h]6ࢺࢵࣅ㹼0) + 1) x 8

REG[9Ch] bits 1-0
REG[9Ah] bits 7-0 [9:0]ࢺࢵࣅࢬ࢖ࢧᆶ┤⏬ീࢢࣥ࢕ࢹࣥࣞࣈ

ࢬ࢖ࢧᆶ┤᪉ྥ⏬ീࡢ࢘ࢻࣥ࢕࢘ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

 ࠋࡍࡲࡋタᐃࢆ

ᆶ┤᪉ྥ⏬ീࢬ࢖ࢧ = ((REG[9Ch]1ࢺࢵࣅ㹼0), (REG[9Ah]7ࢺࢵࣅ㹼0)) + 1

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

n/a Reserved

7 6 5 4 3 2 1 0

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

n/a 6㹼0ࢺࢵࣅࢬ࢖ࢧỈᖹ⏬ീࢢࣥ࢕ࢹࣥࣞࣈ

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅࢬ࢖ࢧᆶ┤⏬ീࢢࣥ࢕ࢹࣥࣞࣈ

7 6 5 4 3 2 1 0

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

n/a 9㹼ࢺࢵࣅࢬ࢖ࢧᆶ┤⏬ീࢢࣥ࢕ࢹࣥࣞࣈ
8

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-6 [1:0]ࢺࢵࣅࢻධຊ࣮ࣔࢢࣥ࢕ࢹࣥࣞࣈ
ࠋࡍࡲࡋタᐃࢆࢻධຊ࣮ࣔࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

bits 5-0 [5:0]ࢺࢵࣅ್࢓ࣇࣝ࢔ࢢࣥ࢕ࢹࣥࣞࣈ
ࠋࡍࡲࡋタᐃࢆ್࢓ࣇࣝ࢔ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

㸸ࢻ࣮࣐࣮ࣔࣝࣀ

ฟຊ⏬ീ = (ධຊ⏬ീ1 x ࢓ࣇࣝ࢔タᐃ್) + (ධຊ⏬ീ2 x (1㸫࢓ࣇࣝ࢔タᐃ್))

㸸ࢻ࣮࣮ࣔࣆࢥ

ฟຊ⏬ീ = (ධຊ⏬ീ1 x ࢓ࣇࣝ࢔タᐃ್) 

㸸ࢻ࣮ࣔࣝ࢕ࣇ

ฟຊ⏬ീ = (ࣞ (タᐃ್࢓ࣇࣝ࢔ タᐃ್ xࢱࢫࢪ

REG[9Eh] Alpha-blending Value Register
Default = 00h Read/Write
1㹼0ࢺࢵࣅࢻධຊ࣮ࣔࢢࣥ࢕ࢹࣥࣞࣈ 5㹼0ࢺࢵࣅ್࢓ࣇࣝ࢔ࢢࣥ࢕ࢹࣥࣞࣈ

7 6 5 4 3 2 1 0

タᐃࢻධຊ࣮ࣔࢢࣥ࢕ࢹࣥࣞࣈࠉタᐃࢻධຊ࣮ࣔࢢࣥ࢕ࢹࣥࣞࣈࠉタᐃࢻධຊ࣮ࣔࢢࣥ࢕ࢹࣥࣞࣈࠉタᐃࢻධຊ࣮ࣔࢢࣥ࢕ࢹࣥࣞࣈࠉ11.30⾲⾲⾲⾲

REG[9Eh] 7㹼㹼㹼㹼6ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ධຊ⏬ീࢢࣥ࢕ࢹࣥࣞࣈධຊ⏬ീࢢࣥ࢕ࢹࣥࣞࣈධຊ⏬ീࢢࣥ࢕ࢹࣥࣞࣈධຊ⏬ീࢢࣥ࢕ࢹࣥࣞࣈ

00b 㸦ึᮇ್㸧ࣝࣈ࣮ࢭ࢕ࢹ

01b
ࢻ࣮ࣔࣝ࢕ࣇ

10b
ࢻ࣮࣐࣮ࣔࣝࣀ

11b
ࢻ࣮࣮ࣔࣆࢥ

㑅ᢥࡢ್࢓ࣇࣝ࢔ࠉ㑅ᢥࡢ್࢓ࣇࣝ࢔ࠉ㑅ᢥࡢ್࢓ࣇࣝ࢔ࠉ㑅ᢥࡢ್࢓ࣇࣝ࢔ࠉ11.31⾲⾲⾲⾲

REG[9Eh] 5㹼㹼㹼㹼0ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ ್࢓ࣇࣝ࢔್࢓ࣇࣝ࢔್࢓ࣇࣝ࢔್࢓ࣇࣝ࢔

00h 0㸦ึᮇ್㸧

01h 1/32

02h 2/32

03h 3/32

•
•
•

•
•
•

1Fh 31/32

20h 1

௚ࡢࡑ タᐃ⚗Ṇ
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[A4h] bits 7-0
REG[A2h] bits 7-0
REG[A0h] bits 7-3 ධຊ⏬ീ1 ࣓ ࣔࣜ㛤ጞ[23:3]ࢺࢵࣅࢫࣞࢻ࢔

㛤࣓ࣜࣔࡢ࢘ࢻࣥ࢕࢘ධຊ⏬ീ1ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ጞ࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࢆࢫࣞࢻ࢔ᣦᐃࠋࡍࡲࡋ

ධຊ⏬ീ1࣓ࣔࣜ㛤ጞࢫࣞࢻ࢔A[23:3] = (REG[A4h]7ࢺࢵࣅ㹼0), (REG[A2h]ࢵࣅ

(7㹼3ࢺࢵࣅREG[A0h]) ,(7㹼0ࢺ

REG[AAh] bits 7-0
REG[A8h] bits 7-0
REG[A6h] bits 7-3 ධຊ⏬ീ2 ࣓ ࣔࣜ㛤ጞ[23:3]ࢺࢵࣅࢫࣞࢻ࢔

㛤࣓ࣜࣔࡢ࢘ࢻࣥ࢕࢘ධຊ⏬ീ2ࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ጞ࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࢆࢫࣞࢻ࢔ᣦᐃࠋࡍࡲࡋ

ධຊ⏬ീ2࣓ࣔࣜ㛤ጞࢫࣞࢻ࢔A[23:3] = (REG[AAh]7ࢺࢵࣅ㹼0), (REG[A8h]
(7㹼3ࢺࢵࣅREG[A6h]) ,(7㹼0ࢺࢵࣅ

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

ධຊ⏬ീ1 ࣓ࣔࣜ㛤ጞ7ࢺࢵࣅࢫࣞࢻ࢔㹼3 n/a

7 6 5 4 3 2 1 0

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

ධຊ⏬ീ1 ࣓ࣔࣜ㛤ጞ15ࢺࢵࣅࢫࣞࢻ࢔㹼8

7 6 5 4 3 2 1 0

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

ධຊ⏬ീ1 ࣓ࣔࣜ㛤ጞ23ࢺࢵࣅࢫࣞࢻ࢔㹼16

7 6 5 4 3 2 1 0

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

ධຊ⏬ീ2 ࣓ࣔࣜ㛤ጞ7ࢺࢵࣅࢫࣞࢻ࢔㹼3 n/a

7 6 5 4 3 2 1 0

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

ධຊ⏬ീ2 ࣓ࣔࣜ㛤ጞ15ࢺࢵࣅࢫࣞࢻ࢔㹼8

7 6 5 4 3 2 1 0

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

ධຊ⏬ീ2 ࣓ࣔࣜ㛤ጞ23ࢺࢵࣅࢫࣞࢻ࢔㹼16

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[B0h] bits 7-0
REG[AEh] bits 7-0
REG[ACh] bits 7-3 ฟຊ⏬ീ ࣓ࣔࣜ㛤ጞ[23:3]ࢺࢵࣅࢫࣞࢻ࢔

㛤࣓ࣜࣔࡢ࢘ࢻࣥ࢕࢘ฟຊ⏬ീࡢࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ጞ࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࢆࢫࣞࢻ࢔ᣦᐃࠋࡍࡲࡋ

ฟຊ⏬ീ࣓ࣔࣜ㛤ጞࢫࣞࢻ࢔A[23:3] = (REG[B0h]7ࢺࢵࣅ㹼0), (REG[AEh]ࢵࣅ

(7㹼3ࢺࢵࣅREG[ACh]) ,(7㹼0ࢺ

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

ฟຊ⏬ീ࣓ࣔࣜ㛤ጞ7ࢺࢵࣅࢫࣞࢻ࢔㹼3 n/a

7 6 5 4 3 2 1 0

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

ฟຊ⏬ീ ࣓ࣔࣜ㛤ጞ15ࢺࢵࣅࢫࣞࢻ࢔㹼8

7 6 5 4 3 2 1 0

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

ฟຊ⏬ീ ࣓ࣔࣜ㛤ጞ23ࢺࢵࣅࢫࣞࢻ࢔㹼16

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.12  ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ๭ࡾ㎸ࡳタᐃࣞࢱࢫࢪ

bit 4 ࢡࢫ࣐ࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

ࠋࡍࡲࡋࢆタᐃࡢࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍࡲࢀࡉࢡࢫ࣐ࡳ㎸ࡾ๭ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࢇࡏࡲࢀࡉࢡࢫ࣐ࡳ㎸ࡾ๭ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 ࣝࣈ࣮ࢿ࢖ࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

ࠋࡍࡲࡋࢆタᐃࡢࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡳ㎸ࡾ๭ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡳ㎸ࡾ๭ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 㸧࣮ࣜࣥ࢜ࢻ㸦࣮ࣜࢫࢱ࣮ࢸࢫࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

ࡾ๭ࠋࡍࡲࡋ♧ࢆࢫࢱ࣮ࢸࢫࡢࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࡣࢺࢵࣅࡢࡇ

㎸ࡢࣝࣈ࣮ࢭ࢕ࢹࡳሙྜࠋࡍࡲࡾ࡞࡟"0"ࡣ

ࠋࡋ࡞ࡳ㎸ࡾ๭ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡾ࠶ࡳ㎸ࡾ๭ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 㸧࣮ࣜࣥ࢜ࢺ࢖㸦ࣛ࢔ࣜࢡࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

ࢺࢵࣅࢫࢱ࣮ࢸࢫࡳ㎸ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈࠊ࡛ࢪࢵ࢚ࡾࡀୖࡕ❧ࡢࢺࢵࣅࡢࡇ

㛫ࡢ"㸦"1ࠋ࠸ࡉࡔࡃ࡚ࡋࢺ࢖ࣛࢆ"෌ᗘ"0ࠊᚋࡓࡋࢺ࢖ࣛࢆ"1"ࠋࡍࡲࡋ࢔ࣜࢡࢆ

㸧ࢇࡏࡲࢀࡉࢺࢵࢭࡀࢢࣛࣇࡳ㎸ࡾ๭ࡣ

ࠋࡍࡲࢀࡉ㸦"0"㸧࢔ࣜࢡࡣࢱࢫࢪࣞࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍࡲࡋ࢔ࣜࢡࢆࢺࢵࣅࢫࢱ࣮ࢸࢫࡳ㎸ࡾ๭ࡣࢺࢵࣅࡢࡇ

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

n/a ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

㎸ࢡࢫ࣐ࡳ

n/a ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

㎸ࣝࣈ࣮ࢿ࢖ࡳ

7 6 5 4 3 2 1 0

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

n/a ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

㎸ࢫࢱ࣮ࢸࢫࡳ

7 6 5 4 3 2 1 0

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

n/a ࡾ๭ࢢࣥ࢕ࢹࣥࣞࣈ

㎸࢔ࣜࢡࡳ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.13  ⾲♧ຠᯝࣞࢱࢫࢪ⾲♧ຠᯝࣞࢱࢫࢪ⾲♧ຠᯝࣞࢱࢫࢪ⾲♧ຠᯝࣞࢱࢫࢪ

bits 7-6 LUTࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥ[1:0]ࢺࢵࣅ
ࢫࢭࢡ࢔ࠋࡍࡲࡋ㑅ᢥࢆ᪉ἲࢫࢭࢡ࢔ࡢࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵࣝࡢ⏝ṇ⿵࣐ࣥ࢞

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟ࣝࣈ࣮ࢭ࢕ࢹࢆࢺࢵࣅࣝࣈ࣮ࢿ࢖ṇ⿵࣐ࣥ࢞ࡎᚲࠊࡣሙྜࡿࡍ

bit 2 ࣝࣈ࣮ࢿ࢖ṇ⿵ࢫࢿࢺ࢖ࣛࣈ

ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆṇ⿵ࢫࢿࢺ࢖ࣛࣈࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣṇ⿵ࢫࢿࢺ࢖ࣛࣈࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣṇ⿵ࢫࢿࢺ࢖ࣛࣈࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 1 ࣝࣈ࣮ࢿ࢖ṇ⿵ࢺࢫࣛࢺࣥࢥ

ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆṇ⿵ࢺࢫࣛࢺࣥࢥࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣṇ⿵ࢺࢫࣛࢺࣥࢥࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣṇ⿵ࢺࢫࣛࢺࣥࢥࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 ࣝࣈ࣮ࢿ࢖ṇ⿵࣐ࣥ࢞

ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆṇ⿵࣐ࣥ࢞ࡿࡼ࡟LUTࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣṇ⿵࣐ࣥ࢞ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣṇ⿵࣐ࣥ࢞ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bits 7-0 [7:0]ࢺࢵࣅࢫࢡࢵࢹࣥ࢖ࣝࣈ࣮ࢸṇ⿵࣐ࣥ࢞
ࢵࢹࣥ࢖ࡢ㝿ࡿࡍࢺ࢖ࣛࢆࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵṇࣝ⿵࣐ࣥ࢞ࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍࡲࢀࡉࢺ࣓ࣥࣜࢡࣥ࢖ື⮬ࡣࢫࢡࢵࢹࣥ࢖ࠋࡍࡲࡋᣦᐃࢆࢫࢡ

bits 7-0 [7:0]ࢺࢵࣅࢱ࣮ࢹࣝࣈ࣮ࢸṇ⿵࣐ࣥ࢞
ࢺ࢖ࣛ/ࢻ࣮ࣜࢆࢱ࣮ࢹࡢࣝࣈ࣮ࢸࣉࢵ࢔ࢡࢵṇࣝ⿵࣐ࣥ࢞ࡣࢺࢵࣅࡢࡽࢀࡇ

ࢡࢵࣟࢡSDCLKࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍࢺ࢖ࣛ/ࢻ࣮ࣜࢆࢱ࣮ࢹ࡚ࡋ⥆㐃ࠋࡍࡲࡋ

ࠊࡣሙྜࡢࣝࣈ࣮ࢿ࢖ࡀṇ⿵࣐ࣥ࢞ࡣࡓࡲ㸦REG[68h] bit 0 = 0㸧ࣝࣈ࣮ࢭ࢕ࢹࡀ

ࠋࡍࡲࡾ࡞࡟ຠ↓ࡣࢫࢭࢡ࢔ࡢࢱࢫࢪࣞࡢࡇ

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

LUTࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥ1ࢺࢵࣅ㹼0 n/a ࢖ṇ⿵ࢫࢿࢺ࢖ࣛࣈ

ࣝࣈ࣮ࢿ

࢖ṇ⿵ࢺࢫࣛࢺࣥࢥ

ࣝࣈ࣮ࢿ

ࣈ࣮ࢿ࢖ṇ⿵࣐ࣥ࢞

ࣝ

7 6 5 4 3 2 1 0

㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔LUTࠉࠉࠉࠉ11.32⾲⾲⾲⾲

REG[B8h] 7㹼㹼㹼㹼6ࢺࢵࣅࢺࢵࣅࢺࢵࣅࢺࢵࣅ LUTࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥࢻ࣮ࣔࢫࢭࢡ࢔㑅ᢥ

00b RࠊGࠊBྠ࡬᫬ࠋࡍࡲࡋࢺ࢖ࣛ࡟Rࡍࡲࡋࢻ࣮ࣜࢆ㸦ึᮇ್㸧

01b Rࢺ࢖ࣛ࡬㸭Rࡍࡲࡋࢻ࣮ࣜࢆ

10b Gࢺ࢖ࣛ࡬㸭Gࡍࡲࡋࢻ࣮ࣜࢆ

11b Bࢺ࢖ࣛ࡬㸭Bࡍࡲࡋࢻ࣮ࣜࢆ

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

7㹼0ࢺࢵࣅࢫࢡࢵࢹࣥ࢖ࣝࣈ࣮ࢸṇ⿵࣐ࣥ࢞

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅࢱ࣮ࢹࣝࣈ࣮ࢸṇ⿵࣐ࣥ࢞

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
REG[C0h] bit 0

REG[BEh] bits 7-0 [8:0]ࢺࢵࣅṇ㉥タᐃ⿵ࢫࢿࢺ࢖ࣛࣈ
ᆶࡢḟࡣࢱ࣮ࢹࠋࡍࡲࡋタᐃࢆࢱ࣮ࢹ㉥ࡢṇ⿵ࢫࢿࢺ࢖ࣛࣈࡣࢺࢵࣅࡢࡽࢀࡇ

┤⾲♧ᮇ㛫ࡽ࠿᭷ຠࠋࡍࡲࡾ࡞࡟

REG[C4h] bit 0

REG[C2h] bits 7-0 [8:0]ࢺࢵࣅṇ⥳タᐃ⿵ࢫࢿࢺ࢖ࣛࣈ
ᆶࡢḟࡣࢱ࣮ࢹࠋࡍࡲࡋタᐃࢆࢱ࣮ࢹ⥳ࡢṇ⿵ࢫࢿࢺ࢖ࣛࣈࡣࢺࢵࣅࡢࡽࢀࡇ

┤⾲♧ᮇ㛫ࡽ࠿᭷ຠࠋࡍࡲࡾ࡞࡟

REG[C8h] bit 0

REG[C6h] bits 7-0 [8:0]ࢺࢵࣅṇ㟷タᐃ⿵ࢫࢿࢺ࢖ࣛࣈ
ᆶࡢḟࡣࢱ࣮ࢹࠋࡍࡲࡋタᐃࢆࢱ࣮ࢹ㟷ࡢṇ⿵ࢫࢿࢺ࢖ࣛࣈࡣࢺࢵࣅࡢࡽࢀࡇ

┤⾲♧ᮇ㛫ࡽ࠿᭷ຠࠋࡍࡲࡾ࡞࡟

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

7㹼0ࢺࢵࣅṇ㉥タᐃ⿵ࢫࢿࢺ࢖ࣛࣈ

7 6 5 4 3 2 1 0

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

n/a ṇ㉥⿵ࢫࢿࢺ࢖ࣛࣈ

タᐃ8ࢺࢵࣅ

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅṇ⥳タᐃ⿵ࢫࢿࢺ࢖ࣛࣈ

7 6 5 4 3 2 1 0

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

n/a ⥳ṇ⿵ࢫࢿࢺ࢖ࣛࣈ

タᐃ8ࢺࢵࣅ

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅṇ㟷タᐃ⿵ࢫࢿࢺ࢖ࣛࣈ

7 6 5 4 3 2 1 0

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

n/a ṇ㟷⿵ࢫࢿࢺ࢖ࣛࣈ

タᐃ8ࢺࢵࣅ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-0 [7:0]ࢺࢵࣅṇ㉥タᐃ⿵ࢺࢫࣛࢺࣥࢥ
ᆶࡢḟࡣࢱ࣮ࢹࠋࡍࡲࡋタᐃࢆࢱ࣮ࢹ㉥ࡢṇ⿵ࢺࢫࣛࢺࣥࢥࡣࢺࢵࣅࡢࡽࢀࡇ

┤⾲♧ᮇ㛫ࡽ࠿᭷ຠࠋࡍࡲࡾ࡞࡟

bits 7-0 [7:0]ࢺࢵࣅṇ⥳タᐃ⿵ࢺࢫࣛࢺࣥࢥ
ᆶࡢḟࡣࢱ࣮ࢹࠋࡍࡲࡋタᐃࢆࢱ࣮ࢹ⥳ࡢṇ⿵ࢺࢫࣛࢺࣥࢥࡣࢺࢵࣅࡢࡽࢀࡇ

┤⾲♧ᮇ㛫ࡽ࠿᭷ຠࠋࡍࡲࡾ࡞࡟

bits 7-0 [7:0]ࢺࢵࣅṇ㟷タᐃ⿵ࢺࢫࣛࢺࣥࢥ
ᆶࡢḟࡣࢱ࣮ࢹࠋࡍࡲࡋタᐃࢆࢱ࣮ࢹ㟷ࡢṇ⿵ࢺࢫࣛࢺࣥࢥࡣࢺࢵࣅࡢࡽࢀࡇ

┤⾲♧ᮇ㛫ࡽ࠿᭷ຠࠋࡍࡲࡾ࡞࡟

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

7㹼0ࢺࢵࣅṇ㉥タᐃ⿵ࢺࢫࣛࢺࣥࢥ

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅṇ⥳タᐃ⿵ࢺࢫࣛࢺࣥࢥ

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅṇ㟷タᐃ⿵ࢺࢫࣛࢺࣥࢥ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
11.17.14  ⾲♧ᣑᙇࣞࢱࢫࢪ⾲♧ᣑᙇࣞࢱࢫࢪ⾲♧ᣑᙇࣞࢱࢫࢪ⾲♧ᣑᙇࣞࢱࢫࢪ

bit 4 ࣝࣈ࣮ࢿ࢖♧⾲࢖ࣞࣂ࣮࢜

࣮ࢿ࢖ࢆ♧⾲࢖ࣞࣂ࣮࢜ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆ♧⾲࢖ࣞࣂ࣮࢜ࡣࢺࢵࣅࡢࡇ

౑⏝⠊ࡢ6㹼4㸧ࢺࢵࣅ㸦REG[12h]ࢺࢵࣅLCDCLKศ࿘㑅ᢥࠊࡣሙྜࡿࡍ࡟ࣝࣈ

ᅖ࡟ไ㝈ࠋࡍࡲࡾ࠶ࡀ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣ♧⾲࢖ࣞࣂ࣮࢜ࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣ♧⾲࢖ࣞࣂ࣮࢜ࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

bit 0 ࣝࣈ࣮ࢿ࢖♧⾲ࢢࣥࣜࣈࢲ

ࣥ࢖࣓ࡣ♧⾲ࢢࣥࣜࣈࢲࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆ♧⾲ࢢࣥࣜࣈࢲࡣࢺࢵࣅࡢࡇ

ࠋࡍࡲࡾ࡞࡟ࡳࡢ࢘ࢻࣥ࢕࢘

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣ♧⾲ࢢࣥࣜࣈࢲࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣ♧⾲ࢢࣥࣜࣈࢲࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

REG[E2h] bit 7 ࣝࣈ࣮ࢿ࢖♧⾲ࣝࣕࢳ࣮ࣂ

ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖ࢆ♧⾲ࣝࣕࢳ࣮ࣂࡣࢺࢵࣅࡢࡇ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣ♧⾲ࣝࣕࢳ࣮ࣂࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣ♧⾲ࣝࣕࢳ࣮ࣂࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

REG[E2h] bits 1-0

REG[E4h] bits 7-0 [9:0]ࢺࢵࣅࢬ࢖ࢧỈᖹ♧⾲ࣝࣕࢳ࣮ࣂ
Ỉᖹ᪉ࡢീ⏬ࡿࡍ⏝౑࡟♧⾲ࣝࣕࢳ࣮ࣂゎീᗘ࡛ࣝࢭࢡࣆ8ࠊࡣࢺࢵࣅࡢࡽࢀࡇ

 ࠋࡍࡲࡋᣦᐃࢆࢬ࢖ࢧྥ

Ỉᖹ᪉ྥᩘࣝࢭࢡࣆ = ((REG[E2h]1ࢺࢵࣅ㹼0, REG[E4h]7ࢺࢵࣅ㹼0) + 1) x 8

ὀὀὀὀ

᭱ᑠ್ = 32᭱ࠊࣝࢭࢡࣆ኱್ = 8192ࣝࢭࢡࣆ

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

n/a ࢖♧⾲࢖ࣞࣂ࣮࢜

ࣝࣈ࣮ࢿ

n/a ࢖♧⾲ࢢࣥࣜࣈࢲ

ࣝࣈ࣮ࢿ

7 6 5 4 3 2 1 0

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

ࣝࣈ࣮ࢿ

n/a 9㹼8ࢺࢵࣅࢬ࢖ࢧỈᖹ♧⾲ࣝࣕࢳ࣮ࣂ

7 6 5 4 3 2 1 0

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

7㹼0ࢺࢵࣅࢬ࢖ࢧỈᖹ♧⾲ࣝࣕࢳ࣮ࣂ

7 6 5 4 3 2 1 0
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11. LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
bits 7-6 Reserved
00b࡛ࡎᚲࠊࡣࢺࢵࣅࡢࡽࢀࡇ ࠋ࠸ࡉࡔࡃ⏝౑ࡈ

bit 0 SDRAMࣜ ࣝࣈ࣮ࢿ࢖ࢻ࣮

ࣝ࢔ࠋࡍࡲࡋ࡟ࣝࣈ࣮ࢿ࢖࡟ሙྜࡿࡍࢻ࣮ࣜࢆࢱ࣮ࢹࡢSDRAMࡣࢺࢵࣅࡢࡇ

ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔ࠊ࡛ࡢࢇࡏࡲࡁ࡛ࡣ⏝᫬౑ྠࡢ࡜ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇ

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟ࣝࣈ࣮ࢭ࢕ࢹࡣ

㸦ึᮇ್㸧ࠋࡍ࡛ࣝࣈ࣮ࢭ࢕ࢹࡣࢻSDRAM࣮ࣜࠊࡁ࡜ࡢ0ࡀࢺࢵࣅࡢࡇ

ࠋࡍ࡛ࣝࣈ࣮ࢿ࢖ࡣࢻSDRAM࣮ࣜࠊࡁ࡜ࡢ1ࡀࢺࢵࣅࡢࡇ

REG[ECh] bits 7-0
REG[EAh] bits 7-0
REG[E8h] bits 7-3 SDRAMࣜ [23:3]ࢺࢵࣅࢫࣞࢻ࢔㛤ጞࢻ࣮

ࡲࡋᣦᐃ࡛ࢫࣞࢻ࢔ࢺ࢖ࣂࢆࢫࣞࢻ࢔㛤ጞࢻ࣮ࣜࡢSDRAMࠊࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍ

SDRAM࣮ࣜࢻ㛤ጞࢫࣞࢻ࢔A[23:3] = (REG[ECh]7ࢺࢵࣅ㹼0), (REG[EAh]ࢵࣅ

(7㹼3ࢺࢵࣅREG[E8h]) ,(7㹼0ࢺ

bits 7-0 SDRAMࢺ࣮࣏ࢻ࣮࣮࣑ࣜࢲ

ࠋࡍࡲࡾ࡞࡟ࢺ࣮࣏ࢻ࣮࣮࣑ࣜࢲࡢሙྜࡿࡍࢻ࣮ࣜࢆSDRAMࡣࢺࢵࣅࡢࡽࢀࡇ

ࠋࡍຠ࡛↓ࡀࢱ࣮ࢹࡓࢀࡉࢻ࣮ࣜ

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

Reserved n/a SDRAM࣮ࣜ࢖ࢻ

ࣝࣈ࣮ࢿ

7 6 5 4 3 2 1 0

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

SDRAM࣮ࣜࢻ㛤ጞ7ࢺࢵࣅࢫࣞࢻ࢔㹼3 n/a

7 6 5 4 3 2 1 0

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

SDRAM࣮ࣜࢻ㛤ጞ15ࢺࢵࣅࢫࣞࢻ࢔㹼8

7 6 5 4 3 2 1 0

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

SDRAM࣮ࣜࢻ㛤ጞ23ࢺࢵࣅࢫࣞࢻ࢔㹼16

7 6 5 4 3 2 1 0

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

SDRAMࢺ࣮࣏ࢻ࣮࣮࣑ࣜࢲ

時 換 5 4 3 2 1 0
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

12.1 SPIࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

SPIື࡚ࡋ࡜ࢻ࣮࣮ࣔࢱࢫ࣐ࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖సྠࢡࢵࣟࢡࡿࡍᮇᘧࢱࣥ࢖ࣝ࢔ࣜࢩ

ෆⶶࢆ࢓ࣇࢵࣂࢱ࣮ࢹಙཷ࡜࢓ࣇࢵࣂࢱ࣮ࢹ㏦ಙ࡟ูࡣ࡜ࢱࢫࢪࣞࢺࣇࢩࠋࡍ࡛ࢫ࣮࢙ࣇ

ࠋࡍࡲࡁ࡛ࡀ㌿㏦ࢱ࣮ࢹࡃࡼ⋠ຠࠊࡋ

SPIࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖SPIࢆࢻ࣐ࣥࢥ౑ື࡚ࡗస࣮ࣔࢱ࣮ࢹࠊࢻ㏦ಙཷࢱ࣮ࢹࠊಙࢆไᚚࡋ

ࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࢻ࣐ࣥࢥSPIࠋࡍࡲ

ࠋ࠸ࡉࡔ

ᅗᅗᅗᅗ12.1ࠉࠉࠉࠉSPIࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂ

SCK

ཷಙࢱ࣮ࢹ MISO
࢓ࣇࢵࣂࢱ࣮ࢹಙཷࢱࢫࢪࣞࢺࣇࢩ

ࢡࢵࣟࢡࢺࣇࢩ

㏦ಙࢱ࣮ࢹ MOSI
࢓ࣇࢵࣂࢱ࣮ࢹ㏦ಙࢱࢫࢪࣞࢺࣇࢩ

SS#
ࢱ࣮ࢹฟຊࢱࢫࢪࣞ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.1.1  SPIࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

SPIࡢࢡࢵࣟࢡ࿘Ἴᩘࠊᴟᛶ㸦CPOL㸧ࡧࡼ࠾఩┦㸦CPHA㸧ࠊࡣSPIࡾࡼ࡟ࢻ࣐ࣥࢥタᐃࠋࡍࡲࡋ

ᅗᅗᅗᅗ12.2ࠉࠉࠉࠉSPIࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘ἼᩘࢡࢵࣟࢡSPIࠉࠉࠉࠉ12.1⾲⾲⾲⾲

ศ࿘ẚศ࿘ẚศ࿘ẚศ࿘ẚ SPIࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘ ศ࿘ẚศ࿘ẚศ࿘ẚศ࿘ẚ SPIࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘ

1/2 15.00MHz 1/256 117kHz

1/4 7.50MHz 1/512 58.6kHz

1/8 3.75MHz 1/1024 29.3kHz

1/16 1.88MHz 1/2048 14.6kHz

1/32 938kHz 1/4096 7.32kHz

1/64 469kHz 1/8192 3.66kHz

1/128 234kHz 1/16384 1.83kHz

SCKࠉ

D4D6D7

(CPOL = 1, CPHA = 1)

D0D2D3D5 D1

SCKࠉ
(CPOL = 1, CPHA = 0)

SCKࠉ
(CPOL = 0, CPHA = 1)

SCKࠉ
(CPOL = 0, CPHA = 0)

MISO / MOSIࠉ

ࢢࣥࣜࣉࣥࢧࠉ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.1.2  SPIࢺࢡࣞࢭࣈ࣮ࣞࢫࢺࢡࣞࢭࣈ࣮ࣞࢫࢺࢡࣞࢭࣈ࣮ࣞࢫࢺࢡࣞࢭࣈ࣮ࣞࢫ

SPI3ࡣࢺࢡࣞࢭࣈ࣮ࣞࢫ➃Ꮚࠊࡾ࠶SS0#0ࣝࢿࣥࣕࢳࡣ㸦Ch0㸧ࠊSS1#࡜SS2#1ࣝࢿࣥࣕࢳࡣ
㸦Ch1㸧ࡢSPIࠋࡍࡲࡾ࡞࡟ࢫ࣮࢙ࣇࢱࣥ࢖㸦SS2#࣓ࣜࣔࣗࢩࢵࣛࣇࣝ࢔ࣜࢩࡣᑓ⏝㸧

SPIࡢࢺࢡࣞࢭࣈ࣮ࣞࢫᴟᛶ㸦࣮ࣟࣈ࢕ࢸࢡ࢔࢖ࣁࡣࡓࡲࣈ࢕ࢸࢡ࢔㸧ࢫࣝࣃ࡜ᖜ㸦1ࢺ࢖ࣂ

ࠋࡍࡲࡋタᐃࡾࡼ࡟ࢻ࣐ࣥࢥSPIࠊࡣ㸧ࢺ࣮ࢧ࢔⥆㐃ࡣࡓࡲࢺ࣮ࢧ࢔

ᅗᅗᅗᅗ12.3ࠉࠉࠉࠉSPIࢺࢡࣞࢭࣈ࣮ࣞࢫࢺࢡࣞࢭࣈ࣮ࣞࢫࢺࢡࣞࢭࣈ࣮ࣞࢫࢺࢡࣞࢭࣈ࣮ࣞࢫ

12.1.3  SPIࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩ

SPIࡵࡌ࠿ࡽ࠶ࠊࡣࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩⓏ㘓ࡢᩘ「ࡓࡋSPI࢞ࣜࢺࢆࢻ࣐ࣥࢥධຊ㸦୍ᐃ

㛫㝸ࡣࡓࡲINT0๭ࡾ㎸ࡳ㸧ྠ࡟ᮇ࡟ࣝࣕࢩࣥࢣ࣮ࢩ࡚ࡋᐇ⾜ࠊࡓࡲࠋࡍࡲࡋ⤊஢ྠ࡜᫬࡟

ࡿࡍ⏝౑࡟࡝࡞ᚓྲྀࢱ࣮ࢹᗙᶆࡢࡽ࠿࣮ࣛࣟࢺࣥࢥ࣮ࣥࣜࢡࢫࢳࢵࢱࠋࡍࡲࡋ▱㏻ࢺࣥ࣋࢖

ࡣヲ⣽ࠗࡢࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩSPIࠋࡍࡲࡁ࡛ࡀ࡜ࡇ S1D13U11ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐

ᅗᅗᅗᅗ12-4ࠉࠉࠉࠉSPIࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩ

#SSࠉ

D6D7 D0ࠉMISO / MOSI

1)ࠉ ࢺ࣮ࢧ࢔ࢺ࢖ࣂ )

)ࠉ 㐃⥆ࢺ࣮ࢧ࢔ )
#SSࠉ

D6D7 D0 D6D7 D0

ࣈ࢕ࢸࢡ࢔࣮ࣟࠉ

ධຊ࢞ࣜࢺ

SPIࢻ࣐ࣥࢥᐇ⾜ SPIࢻ࣐ࣥࢥᐇ⾜

▱㏻ࢺࣥ࣋࢖ ▱㏻ࢺࣥ࣋࢖
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.2 I2Cࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

I2Cືࡳࡢ࡚ࡋ࡜࣮ࢱࢫ࣐ࣝࢢࣥࢩࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖సྠࢡࢵࣟࢡࡿࡍᮇᘧࣥ࢖ࣝ࢔ࣜࢩ

ࠊࡣ࿘ἼᩘࡢI2CCLKࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࢆฟຊࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢺࢵࣅ7ࠊ࡛ࢫ࣮࢙ࣇࢱ

117.19kHz468.75࡜kHzࠋࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࢆ

I2Cࠊࡣࢫ࢙ࣇࢱࣥ࢖I2Cࢆࢻ࣐ࣥࢥ౑ື࡚ࡗస࣮ࣔࢱ࣮ࢹࠊࢻ㏦ಙཷࢱ࣮ࢹࠊಙࢆไᚚࡲࡋ

ࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࢻ࣐ࣥࢥI2Cࠋࡍ

ࠋ࠸ࡉ

ᅗᅗᅗᅗ12.5ࠉࠉࠉࠉI2Cࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂ

I2CCLK

ཷಙࢱ࣮ࢹ I2CDATA
ࢱࢫࢪࣞࢺࣇࢩ

ࢡࢵࣟࢡࢺࣇࢩ

㏦ಙࢱ࣮ࢹ
ࢱࢫࢪࣞࢺࣇࢩ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.2.1  I2Cࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡࢡࢵࣟࢡ

I2Cࡢࢡࢵࣟࢡ࿘ἼᩘࠊࡣI2Cࡾࡼ࡟ࢻ࣐ࣥࢥタᐃࠋࡍࡲࡋ

ࠋࢇࡏࡲ࠸࡚ࡋࢺ࣮࣏ࢧࡣ⬟ᶵࢳࢵࣞࢺࢫࢡࢵࣟࢡࡢࣈ࣮ࣞࢫI2Cࠊࡣ࣮ࢱࢫ࣐I2Cࡢࡇ

12.2.2  I2Cࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢫࣞࢻ࢔ࣈ࣮ࣞࢫ

I2Cࢫࣞࢻ࢔ࣈ࣮ࣞࢫ㸦ࣈ࣮ࣞࢫഃ࡜ࢫࣞࢻ࢔ࢫ࢖ࣂࢹ㌿㏦᪉ྥ㸧ࢱ࣮ࢹࠊࡣ㏦ཷಙࡢ㛤ጞ

᫬࡟ฟຊࠋࡍࡲࢀࡉI2Cࡾࡼ࡟ࢻ࣐ࣥࢥタᐃࠋࡍࡲࡋ

ᅗᅗᅗᅗ12.6ࠉࠉࠉࠉI2Cࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢫࣞࢻ࢔ࣈ࣮ࣞࢫ

࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘ἼᩘࢡࢵࣟࢡI2Cࠉࠉࠉࠉ12.2⾲⾲⾲⾲

㌿㏦࣮ࣔࢻ㌿㏦࣮ࣔࢻ㌿㏦࣮ࣔࢻ㌿㏦࣮ࣔࢻ I2Cࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘࢡࢵࣟࢡ࿘Ἴᩘ

bTransferRate=01h 117.19kHz

bTransferRate=02h 468.75kHz

A3A5A6 DIRA1A2A4 A0

I2CCLKࠉ

I2CDATAࠉ

A[6:0]: 7ࠉ ࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢺࢵࣅ ಙཷࢱ࣮ࢹ = 1 ࠊ㏦ಙࢱ࣮ࢹ = DIR: 0ࠉ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫ  12.2.3

ࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࠋࡍࡲࢀࡉฟຊ࡟㛤ጞ᫬ࡢ㏦ཷಙࢱ࣮ࢹࠊࡣࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫ

ࡲࡋ࡟࣮ࣝ࣋ࣞࣟࡽ࠿ࣝ࣋ࣞ࢖ࣁࢆែ࡛I2CDATA≦ࡓࡗಖ࡟ࣝ࣋ࣞ࢖ࣁࢆI2CCLKࠊࡣࣥ

ࠋࡍ

ᅗᅗᅗᅗ12.7ࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࠉࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࠉࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࠉࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࠉ

ࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫ  12.2.4

ࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࠋࡍࡲࢀࡉฟຊ࡟஢᫬⤊ࡢ㏦ཷಙࢱ࣮ࢹࠊࡣࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫ

ࡲࡋ࡟ࣝ࣋ࣞ࢖ࣁࡽ࠿࣮ࣝ࣋ࣞࣟࢆែ࡛I2CDATA≦ࡓࡗಖ࡟ࣝ࣋ࣞ࢖ࣁࢆI2CCLKࠊࡣࣥ

ࠋࡍ

ᅗᅗᅗᅗ12.8ࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࠉࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࠉࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࠉࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࠉ

ࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࢻࢵࢸ࣮ࣆࣜࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࢻࢵࢸ࣮ࣆࣜࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࢻࢵࢸ࣮ࣆࣜࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࢻࢵࢸ࣮ࣆࣜ  12.2.5

ࠋࢇࡏࡲ࠸࡚ࡋࢺ࣮࣏ࢧࡣࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࢻࢵࢸ࣮ࣆࣜࠊࡣ࣮ࢱࢫ࣐I2Cࡢࡇ

I2CDATAࠉ

I2CCLKࠉ

ࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࠉ

I2CDATAࠉ

I2CCLKࠉ

ࣥࣙࢩ࢕ࢹࣥࢥࣉࢵࢺࢫࠉ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.2.6  ACK㸭㸭㸭㸭NAKཷಙཷಙཷಙཷಙ

I2Cࢱ࣮ࢹ㏦ಙ᫬ࡢ㸷ࡢࡽ࠿ࢫ࢖ࣂࢹࣈ࣮ࣞࢫࠊࡣࢱ࣮ࢹࡢ┠ࢡࢵࣟࢡACK㸭NAKᛂ⟅ཷಙ

᳨ࢆ㸧ࣝ࣋ACK㸦࣮ࣟࣞࡣሙྜࡓࡁಙ࡛ཷࡃࡋṇࢆࢱ࣮ࢹࡀࢫ࢖ࣂࢹࣈ࣮ࣞࢫࠋࡍࡲࡾ࡞࡟

ฟࢆࢱ࣮ࢹࠊࡋṇཷࡃࡋಙ࡛ࡓࡗ࠿࡞ࡁሙྜࣉࢵ࢔ࣝࣉࡣ᢬ᢠࡾࡼ࡟NAK㸦ࣝ࣋ࣞ࢖ࣁ㸧ࢆ

᳨ฟࠋࡍࡲࡋ

ᅗᅗᅗᅗ12.9ࠉࠉࠉࠉACK㸭㸭㸭㸭NAKཷಙཷಙཷಙཷಙ

12.2.7  ACK㸭㸭㸭㸭NAK㏦ಙ㏦ಙ㏦ಙ㏦ಙ

I2Cཷࢱ࣮ࢹಙ᫬ࡢ㸷ࡢ࡬ࢫ࢖ࣂࢹࣈ࣮ࣞࢫࠊࡣࢱ࣮ࢹࡢ┠ࢡࢵࣟࢡACK㸭NAKᛂ⟅㏦ಙ࡟

ࠋࡍࡲࡾ࡞

ᅗᅗᅗᅗ12.10ࠉࠉࠉࠉACK㸭㸭㸭㸭NAK㏦ಙ㏦ಙ㏦ಙ㏦ಙ

I2CCLKࠉ

I2CDATA㸦ฟຊ㸧ࠉ D4D6D7 D0D2D3D5 D1 Hi-Z

I2CDATA㸦ධຊ㸧ࠉ

ACK /
NAK

Hi-Z

I2CCLKࠉ

I2CDATA㸦ධຊ㸧ࠉ D4D6D7 D0D2D3D5 D1 Hi-Z

I2CDATA㸦ฟຊ㸧ࠉ

ACK /
NAK

Hi-Z
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.3 GPIOࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖

GPIOࡢࢺࢵࣅ16ࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖ỗ⏝ධฟຊࢺࢵࣅࠋࡍࡲࡾ࡞࡟ࢺ࣮࣏༢఩࡛ධฟຊ➃

Ꮚࡢษࣉࢵ࢔ࣝࣉࠊ࠼᭰ࡾ᢬ᢠࣥ࢜ࡢ㸭ࣇ࢜ไᚚࠋࡍࡲࡁ࡛ࡀ

GPIOࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖GPIOࢆࢻ࣐ࣥࢥ౑ື࡚ࡗస࣮ࣔࠊࢻධຊࠊࢻ࣮ࣜࢱ࣮ࢹฟຊ࣮ࢹ

ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࢻ࣐ࣥࢥGPIOࠋࡍࡲࡋไᚚࢆࢺ࢖ࣛࢱ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔

ᅗᅗᅗᅗ12.11ࠉࠉࠉࠉGPIOࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂࢫ࣮࢙ࣇࢱࣥ࢖ᵓᡂ

GPIOA[7:0]

᢬ᢠࣉࢵ࢔ࣝࣉ

High onධฟຊไᚚ

ฟຊࢱ࣮ࢹ

ධຊࢱ࣮ࢹ

High on

᢬ᢠไᚚ

GPIOB[7:0]

๭ࡾ㎸ࡳ

᳨ฟᅇ㊰

๭ࡾ㎸ࡳฟຊ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.3.1  GPIO➃Ꮚᵓᡂ➃Ꮚᵓᡂ➃Ꮚᵓᡂ➃Ꮚᵓᡂ

GPIOࡢࢫ࣮࢙ࣇࢱࣥ࢖➃ᏊᵓᡂࠊࡣGPIOࡾࡼ࡟ࢻ࣐ࣥࢥタᐃࠋࡍࡲࡋ

12.3.2  GPIO๭ࡾ㎸ࡳ๭ࡾ㎸ࡳ๭ࡾ㎸ࡳ๭ࡾ㎸ࡳ

GPIOࡢࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳタᐃࠊࡣGPIOࡾࡼ࡟ࢻ࣐ࣥࢥタᐃ࢖ࣥࣕ࢟ࢫ࣮࢟ࠋࡍࡲࡋ

࡟᫬ࣉ࣮ࣜࢫࠋࢇࡏࡲࡁ࡛⏝౑ࡣࡳ㎸ࡾGPIO➃Ꮚ๭ࡢࡾవࠊሙྜࡿࡍ⏝౑ࢆࢫ࣮࢙ࣇࢱࣥ

ࠋࢇࡏࡲࡁ࡛⏝౑ࡣࡳ㎸ࡾGPIO๭ࡣ

GPIO➃Ꮚᵓᡂ➃Ꮚᵓᡂ➃Ꮚᵓᡂ➃Ꮚᵓᡂࠉࠉࠉࠉ12.3⾲⾲⾲⾲

➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ➃Ꮚྡ

GPIOࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

➃Ꮚ᪉ྥ➃Ꮚ᪉ྥ➃Ꮚ᪉ྥ➃Ꮚ᪉ྥ ධຊ᢬ᢠධຊ᢬ᢠධຊ᢬ᢠධຊ᢬ᢠ 8x8ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ 8x4ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ 8x2ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ࢫࢡࣜࢺ࣐ ධຊ᢬ᢠධຊ᢬ᢠධຊ᢬ᢠධຊ᢬ᢠ

GPIOA0
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

ࣥࣕ࢟ࢫ࣮࢟

ධຊ

ࣥࣕ࢟ࢫ࣮࢟

ධຊ

ࣥࣕ࢟ࢫ࣮࢟

ධຊ

ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA1
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA2
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA3
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA4
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA5
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA6
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOA7
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOB0
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

ࣥࣕ࢟ࢫ࣮࢟

ฟຊ

ࣥࣕ࢟ࢫ࣮࢟

ฟຊ

ࣥࣕ࢟ࢫ࣮࢟

ฟຊ

-

GPIOB1
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

-

GPIOB2
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOB3
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOB4
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ධຊࡣࡓࡲฟຊ ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOB5
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ධຊࡣࡓࡲฟຊ ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOB6
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ධຊࡣࡓࡲฟຊ ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

GPIOB7
ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜ ධຊࡣࡓࡲฟຊ ධຊࡣࡓࡲฟຊ ࣇ࢜ࡣࡓࡲࣥ࢜

ࡳ㎸ࡾ๭ࡳ㎸ࡾ๭ࡳ㎸ࡾ๭ࡳ㎸ࡾGPIO๭ࡳ㎸ࡾ๭ࡳ㎸ࡾ๭ࡳ㎸ࡾ๭ࡳ㎸ࡾGPIO๭ࠉࠉࠉࠉ12.4⾲⾲⾲⾲

ධຊ๭ࡾ㎸ࡳධຊ๭ࡾ㎸ࡳධຊ๭ࡾ㎸ࡳධຊ๭ࡾ㎸ࡳ ᴟᛶᴟᛶᴟᛶᴟᛶ

ࡳ㎸ࡾ๭ࢪࢵ࢚

ࢪࢵ࢚ࡾୖ❧

❧ୗࢪࢵ࢚ࡾ

ࡳ㎸ࡾ๭ࣝ࣋ࣞ

ࣝ࣋ࣞ࢖ࣁ

࣮ࣝ࣋ࣞࣟ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.4 ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

ࡋࣥࣕ࢟ࢫື⮬࡛࢔࢙࢘ࢻ࣮ࣁࢆࢳࢵ࢖ࢫࢫࢡࣜࢺ࣐࣮࢟ࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

ࠋࡍࡲࡁ㑅ᢥ࡛ࡽ࠿ࢫࢡࣜࢺ࣐࣮࢟ࡢ㢮✀3ࡢ8x2ࠊ8x4ࠊ8x8ࠋࡍࡲࡋᚓྲྀࢆࢱ࣮ࢹࢳࢵ࢖ࢫ

8x4᫬ࡣGPIOB[7:4]➃Ꮚ8ࠊx2᫬ࡣGPIOB[7:2]➃ᏊࢆGPIO࡚ࡋ࡜ࢫ࣮࢙ࣇࢱࣥ࢖౑⏝ࡇࡿࡍ

ࠋࡍࡲࡁ࡛ࡀ࡜

ࢱ࣮ࢹࢳࢵ࢖ࢫࠊసタᐃື࡚ࡗ౑ࢆࢻ࣐ࣥࢥࣥࣕ࢟ࢫ࣮࢟ࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࢻ࣐ࣥࢥࣥࣕ࢟ࢫ࣮࢟ࠋࡍࡲࡋไᚚࢆࢻ࣮ࣜ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐

ᅗᅗᅗᅗ12-12ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࠉ᥋⥆౛ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࠉ᥋⥆౛ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࠉ᥋⥆౛ࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟ࠉ᥋⥆౛

GPIOB0

GPIOB1

GPIOBn

GPIOB6

GPIOB7

GPIOA0

GPIOA1

GPIOAn

GPIOA6

GPIOA7

S1D13U11

PIOVDD

8x8 ࢳࢵ࢖ࢫࢫࢡࣜࢺ࣐࣮࢟

GPIOBࡢෆⶶࣉࢵ࢔ࣝࣉ᢬ᢠࠋ࠸ࡉࡔࡃ࡚ࡋ࡟ࣥ࢜ࡣ

ྠ᫬ᢲ᳨ࡋฟࡢࢻ࣮࢜࢖ࢲ࡟ࢳࢵ࢖ࢫࡢ࡚࡭ࡍࠊࡣ࡟ࡵࡓࡢᤄධࡀᚲせ࡛ࠋࡍ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁ  12.4.1

࢖ࣁࡽ࠿࡚ࡋฟຊࢆࣝ࣋Hi-Zࣞࢡࢵࣟࢡ1࡟ฟຊᚋࢆ࣮ࣝ࣋ࣞࣟࠊࡣ࡛ࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁ

ࡓࡿ࠶ࡀᚲせࡿࡍㄆ㆑ࢆࣝ࣋ࣞ࢖ࣁࡾࡼ࡟᫬ᐃᩘࡢ᢬ᢠࣉࢵ࢔ࣝࣉࠋࡍࡲࡋฟຊࢆࣝ࣋ࣞ

ࠋ࠸ࡉࡔࡃ࡚ࡋ௜ຍࢆ᢬ᢠࣉࢵ࢔ࣝࣉእ㒊ࡓࡌᛂ࡟࿘Ἴᩘࢡࢵࣟࢡࣥࣕ࢟ࢫࠊࡵ

ᅗᅗᅗᅗ12-13ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁ㸧ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁ㸧ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁ㸧ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢻ࣮ࣔࣈ࢖ࣛࢻ࢖ࣁ㸧

12.4.2  Hi-Zࢻ࣮ࣔࣈ࢖ࣛࢻࢻ࣮ࣔࣈ࢖ࣛࢻࢻ࣮ࣔࣈ࢖ࣛࢻࢻ࣮ࣔࣈ࢖ࣛࢻ

Hi-Zࢆ࣮ࣝ࣋ࣞࣟࠊࡣ࡛ࢻ࣮ࣔࣈ࢖ࣛࢻฟຊᚋࡲࡲࡢࡑ࡟Hi-Zࣉࢵ࢔ࣝࣉࠋࡍࡲࡾ࡞࡟᢬ᢠ

እࡓࡌᛂ࡟࿘Ἴᩘࢡࢵࣟࢡࣥࣕ࢟ࢫࠊࡵࡓࡿ࠶ࡀᚲせࡿࡍㄆ㆑ࢆࣝ࣋ࣞ࢖ࣁࡾࡼ࡟᫬ᐃᩘࡢ

㒊ࣉࢵ࢔ࣝࣉ᢬ᢠࢆ௜ຍࠋ࠸ࡉࡔࡃ࡚ࡋ

ᅗᅗᅗᅗ12-14ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦ࢢ࣑ࣥ࢖ࢱࣥࣕ࢟ࢫ࣮࢟ࠉ㸦Hi-Zࢻ࣮ࣔࣈ࢖ࣛࢻ㸧ࢻ࣮ࣔࣈ࢖ࣛࢻ㸧ࢻ࣮ࣔࣈ࢖ࣛࢻ㸧ࢻ࣮ࣔࣈ࢖ࣛࢻ㸧

GPIOB0

GPIOB1

LowHigh

N clk

࿘ᮇタᐃࣥࣕ࢟ࢫ

KSCLK

Hi-Z

7clk

N: 2, 4, 6, 8ࡽ࠿ࢡࢵࣟࢡ㑅ᢥ

1clk

Hi-Z

1clk

High

High Hi-Z

Hi-Z

N+2clk

N+2clk

7clk

High Low

N clk

Hi-Z

1clk

Hi-Z

1clk

High

High

GPIOA ࢢࣥࣜࣉࣥࢧ

GPIOB0

GPIOB1

LowHi-Z

N clk

࿘ᮇタᐃࣥࣕ࢟ࢫ

KSCLK

Hi-Z

9clk

N: 2, 4, 6, 8ࡽ࠿ࢡࢵࣟࢡ㑅ᢥ

1clk

Hi-Z

Hi-Z

Hi-Z

Low

N clk

Hi-Z

GPIOA ࢢࣥࣜࣉࣥࢧ
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢡࢵࣟࢡࣥࣕ࢟ࢫࢡࢵࣟࢡࣥࣕ࢟ࢫࢡࢵࣟࢡࣥࣕ࢟ࢫࢡࢵࣟࢡࣥࣕ࢟ࢫ  12.4.3

ࣥࣕ࢟ࢫ࣮࢟ࠊࡣ࿘ᮇࣥࣕ࢟ࢫࡧࡼ࠾࿘Ἴᩘ㸦KSCLK㸧ࢡࢵࣟࢡࣥࣕ࢟ࢫࡢࣥࣕ࢟ࢫ࣮࢟

ࠋࡍࡲࡋタᐃࡾࡼ࡟ࢻ࣐ࣥࢥ

ࢺࣥ࣋࢖ࢺࣥ࣋࢖ࢺࣥ࣋࢖ࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࣥࣕ࢟ࢫ࣮࢟ࣥࣕ࢟ࢫ࣮࢟ࣥࣕ࢟ࢫ࣮࢟  12.4.4

ࣥ࣋࢖࡟ሙྜࡓࡋኚ໬ࡀࢱ࣮ࢹࢳࢵ࢖ࢫࡢࢫࢡࣜࢺ࣐࣮࢟ࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖ࣥࣕ࢟ࢫ࣮࢟

ࠋࢇࡏࡲࡋ▱㏻ࢺࣥ࣋࢖ࠊࡣሙྜ࠸࡞ࡋኚ໬ࡀࢱ࣮ࢹࢳࢵ࢖ࢫࠋࡍࡲࡋ▱㏻ࢺ

ᅗᅗᅗᅗ12-15ࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࠉࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࠉࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࠉࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࠉ

㑅ᢥࢡࢵࣟࢡࣥࣕ࢟ࢫࠉ㑅ᢥࢡࢵࣟࢡࣥࣕ࢟ࢫࠉ㑅ᢥࢡࢵࣟࢡࣥࣕ࢟ࢫࠉ㑅ᢥࢡࢵࣟࢡࣥࣕ࢟ࢫࠉ12.5⾲⾲⾲⾲

࿘Ἴᩘࢡࢵࣟࢡࣥࣕ࢟ࢫ࿘Ἴᩘࢡࢵࣟࢡࣥࣕ࢟ࢫ࿘Ἴᩘࢡࢵࣟࢡࣥࣕ࢟ࢫ࿘Ἴᩘࢡࢵࣟࢡࣥࣕ࢟ࢫ

12MHz

6MHz

3MHz

1.5MHz

࿘ᮇ㑅ᢥࣥࣕ࢟ࢫࠉ࿘ᮇ㑅ᢥࣥࣕ࢟ࢫࠉ࿘ᮇ㑅ᢥࣥࣕ࢟ࢫࠉ࿘ᮇ㑅ᢥࣥࣕ࢟ࢫࠉ12.6⾲⾲⾲⾲

࿘ᮇࣥࣕ࢟ࢫ࿘ᮇࣥࣕ࢟ࢫ࿘ᮇࣥࣕ࢟ࢫ࿘ᮇࣥࣕ࢟ࢫ

1.365ms

2.731ms

5.461ms

10.92ms

࿘ᮇࣥࣕ࢟ࢫ

ࡋ࡞ኚ໬ࢳࢵ࢖ࢫ ࡾ࠶ኚ໬ࢳࢵ࢖ࢫ

▱㏻ࢺࣥ࣋࢖
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
12.5 ࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈ

ࡀ࡜ࡇࡿࡍ⏝౑࡟࡝࡞㡢ࣉ࣮ࣅࡿ㬆࡚ࡋᮇྠ࡟࣮ࣥࣜࢡࢫࢳࢵࢱࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈ

ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍไᚚ࡛࢔࢙࢘ࢻ࣮ࣁࢆࣇ࢜㸭ࣥ࢜ࡢ࣮ࢨࣈࠋࡍࡲࡁ࡛

ࡋไᚚࢆࣇ࢜㸭࣮ࣥ࢜ࢨࣈࠊࢻస࣮ࣔື࡚ࡗ౑ࢆࢻ࣐ࣥࢥ࣮ࢨࣈࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖࣮ࢨࣈ

ࡋ↷ཧࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯS1D13U11ࠗࡣヲ⣽ࡢࢻ࣐ࣥࢥ࣮ࢨࣈࠋࡍࡲ

ࠋ࠸ࡉࡔࡃ࡚

ᅗᅗᅗᅗ12-16ࢢ࣑ࣥ࢖ࢱ࣮ࢨࣈࠉࢢ࣑ࣥ࢖ࢱ࣮ࢨࣈࠉࢢ࣑ࣥ࢖ࢱ࣮ࢨࣈࠉࢢ࣑ࣥ࢖ࢱ࣮ࢨࣈࠉ

46.875kHz

࿘Ἴᩘ࣮ࢨࣈ

BUZZ_CYC

183Hz

ᮇ㛫࣮ࣥ࢜ࢨࣈ

BUZZ_LEN

㸦ࢻ࣮ࣔࢺ࣮࢜㸧
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12. I/Oࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖
ࢡࢵࣟࢡ࣮ࢨࣈࢡࢵࣟࢡ࣮ࢨࣈࢡࢵࣟࢡ࣮ࢨࣈࢡࢵࣟࢡ࣮ࢨࣈ  12.5.1

࡟ࢻ࣐ࣥࢥ࣮ࢨࣈࠊࡣᮇ㛫㸦BUZZ_LEN㸧࣮ࣥ࢜ࢨࣈࡧࡼ࠾࿘Ἴᩘ㸦BUZZ_CYC㸧࣮ࢨࣈ

ࠋࡍࡲࡋタᐃࡾࡼ

ࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈ  12.5.2

ࠋࡍࡲࡋࣇ࢜࡟ⓗື⮬ࡽ࠿࡚ࡋࣥ࢜ࡀ࣮ࢨࣈ㛫ࡢタᐃᮇ㛫ࠊࡣሙྜࡓࡋ㑅ᢥࢆࢻ࣮ࣔࢺ࣮࢜

ᅗᅗᅗᅗ12-17ࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࠉࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࠉࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࠉࢻ࣮ࣔࢺ࣮࣮࢜ࢨࣈࠉ

࿘Ἴᩘ࣮ࢨࣈࠉ࿘Ἴᩘ࣮ࢨࣈࠉ࿘Ἴᩘ࣮ࢨࣈࠉ࿘Ἴᩘ࣮ࢨࣈࠉ12.7⾲⾲⾲⾲

BUZZ_CYC

46.88kHz

23.43kHz

...

183Hz

ᮇ㛫࣮ࣥ࢜ࢨࣈࠉᮇ㛫࣮ࣥ࢜ࢨࣈࠉᮇ㛫࣮ࣥ࢜ࢨࣈࠉᮇ㛫࣮ࣥ࢜ࢨࣈࠉ12.8⾲⾲⾲⾲

BUZZ_LEN

100ms

200ms

...

1500ms

BUZZER

BUZZ_LEN

BUZZ_CYC
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▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖ .13
▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖ .13

13.1 ⬟㏻▱ᶵࢺࣥ࣋࢖⬟㏻▱ᶵࢺࣥ࣋࢖⬟㏻▱ᶵࢺࣥ࣋࢖⬟㏻▱ᶵࢺࣥ࣋࢖

ᶵࡿࡏࡽ▱ࢆ⏕Ⓨࢺࣥ࣋࢖࡬CPUࢺࢫ࣍ࡾࡼ࡟3ࢺࣥ࢖࣏ࢻ࢚ࣥࡢUSBࠊࡣ࡜▱㏻ࢺࣥ࣋࢖

ࣥ࣋࢖㸦ࢱ࣮ࢹࡿࡍ௜㝶࡜せᅉࢺࣥ࣋࢖ࠊࡾࡼ࡟IN㌿㏦ࢺࣉࣛࢱࣥ࢖ࡣCPUࢺࢫ࣍ࠋࡍ࡛⬟

࠿ࡋせᅉࢺࣥ࣋࢖ࡢࡘ1ࠊࡣ࡟▱㏻ࢺࣥ࣋࢖ࡢ1ᅇࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࡍᚓྲྀࢆ㸧ࢡࢵࣟࣈࢺ

᭱ࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࡍ▱㏻ࢺࣥ࣋࢖᫬⣔ิ࡛ࠊࡣሙྜࡓࡗ࠶ࡀせᅉࡢᩘ「ࠋࢇࡏࡲࢀࡲྵ

኱࡛10ࢆࢀࡑࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍࢢࣥࣜ࢓ࣇࢵࣂࢆࢺࣥ࣋࢖㉸ࢺࣥ࣋࢖ࡿ࠼せᅉࡀⓎ⏕ࡋ

ࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࡍᾘኻࡣࢺࣥ࣋࢖࠸ࡋ᪂ࠊࡣሙྜࡓ

ࠊࡣ࡚࠸ࡘ࡟タᐃ᪉ἲ࡞ヲ⣽ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍチྍ㸭⚗Ṇࢆせᅉࢺࣥ࣋࢖ࡢࢀࡒࢀࡑ

ࠗS1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷ࠋ࠸ࡉࡔࡃ࡚ࡋ

ᅗᅗᅗᅗ13-1ࢺࣥ࣋࢖ࠉ㏻▱ᶵ⬟ࢺࣥ࣋࢖ࠉ㏻▱ᶵ⬟ࢺࣥ࣋࢖ࠉ㏻▱ᶵ⬟ࢺࣥ࣋࢖ࠉ㏻▱ᶵ⬟

13.1.1  LCDࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖

LCDࠊࡣࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖LCDࢫ࣮࢙ࣇࢱࣥ࢖๭ࡾ㎸ࡳ㸦ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔⤊

஢㸧ࢺࢫ࣍ࢆCPU࡬㏻▱ࠋࡍࡲࡋ

13.1.2  SPIࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖

SPIࠊࡣࢺࣥ࣋࢖ࢫ࣮࢙ࣇࢱࣥ࢖INT0➃Ꮚࡢධຊ๭ࡾ㎸ࡳ㸦SPI0ࣝࢿࣥࣕࢳࢫ࣮࢙ࣇࢱࣥ࢖
࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩSPIࠋࡍࡲࡋ▱㏻࡬CPUࢺࢫ࣍ࢆ㸧ࡳ㎸ࡾ๭ࡢࢫ࢖ࣂࢹࡿࢀࡉ⥆᥋࡟

ࠋࡍࡲࡋ⏕Ⓨࡳࡢࢺࣥ࣋࢖ࣝࣕࢩࣥࢣ࣮ࢩSPIࠊࡣሙྜࡿࡍ⏝౑࡚ࡋ㐃ື࡜ࢻ

13.1.3  SPIࢺࣥ࣋࢖ࣝࣕࢩࣥࢣ࣮ࢩࢺࣥ࣋࢖ࣝࣕࢩࣥࢣ࣮ࢩࢺࣥ࣋࢖ࣝࣕࢩࣥࢣ࣮ࢩࢺࣥ࣋࢖ࣝࣕࢩࣥࢣ࣮ࢩ

SPIࠊࡣࢺࣥ࣋࢖ࣝࣕࢩࣥࢣ࣮ࢩSPIྲྀࢱ࣮ࢹࡿࡼ࡟ࢻ࣐ࣥࢥࣝࣕࢩࣥࢣ࣮ࢩᚓࢺࢫ࣍ࢆCPU
ࢺࣥ࣋࢖ࠊࢆࢱ࣮ࢹࢻ࣮ࣜࡢࡽ࠿ࢫ࢖ࣂࢹࡿࢀࡉ⥆᥋࡟ࢫ࣮࢙ࣇࢱࣥ࢖SPIࠋࡍࡲࡋ▱㏻࡬

ࠋࡍࡲࡳྵ࡚ࡋ࡜ࢡࢵࣟࣈ

Host CPU
USB port

ࢺࣥ࢖࣏ࢻ࢚ࣥ 3

LCD ࢫ࣮࢙ࣇࢱࣥ࢖

SPI ࢫ࣮࢙ࣇࢱࣥ࢖

SPI ࣝࣕࢩࣥࢣ࣮ࢩ

GPIO ධຊ

࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘

ࣥࣕ࢟ࢫ࣮࢟

ࢺࣥ࣋࢖

チྍ㸭⚗Ṇ

せᅉࢺࣥ࣋࢖

㸦64 㸧ࢺ࢖ࣂ

ࢺࣉࣛࢱࣥ࢖ IN ㌿㏦
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▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖▱㏻ࢺࣥ࣋࢖ .13
13.1.4  GPIOධຊࢺࣥ࣋࢖ධຊࢺࣥ࣋࢖ධຊࢺࣥ࣋࢖ධຊࢺࣥ࣋࢖

GPIOධຊࠊࡣࢺࣥ࣋࢖GPIOA[7:0] / GPIOB[7:0]➃Ꮚࡢධຊ๭ࡾ㎸ࢺࢫ࣍ࢆࡳCPU࡬㏻▱ࡲࡋ

ࠊࢆࢫࢱ࣮ࢸࢫGPIOධຊ➃Ꮚࡢ᫬Ⅼ࡛ࡓࡋ⏕Ⓨࡀࡳ㎸ࡾ๭࡜Ꮚྡ➃ࡓࡋ⏕Ⓨࡀࡳ㎸ࡾ๭ࠋࡍ

ࠋࡍࡲࡳྵ࡚ࡋ࡜ࢡࢵࣟࣈࢺࣥ࣋࢖

ࢺࣥ࣋࢖࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘ࢺࣥ࣋࢖࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘ࢺࣥ࣋࢖࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘ࢺࣥ࣋࢖࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘  13.1.5

ධຊⓎ⏕㸧࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘㸦ࡳ㎸ࡾධຊ๭ࡢINT1➃Ꮚࠊࡣࢺࣥ࣋࢖࣮࢟ࣉࢵ࢔ࢡ࢖࢙࢘

ࠋࡍࡲࡋ▱㏻࡬CPUࢺࢫ࣍ࢆ

ࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟ࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟  13.1.6

ࢆࢱ࣮ࢹࣥࣕ࢟ࢫ࣮࢟࡟ሙྜࡓࡗ࠶ࡀኚ໬࡟ࢱ࣮ࢹࣥࣕ࢟ࢫ࣮࢟ࠊࡣࢺࣥ࣋࢖ࣥࣕ࢟ࢫ࣮࢟

ࠋࡍࡲࡋ▱㏻࡬CPUࢺࢫ࣍

13.2 ▱㏻ࢺࣥ࣋࢖᫬ࣉ࣮ࣜࢫ▱㏻ࢺࣥ࣋࢖᫬ࣉ࣮ࣜࢫ▱㏻ࢺࣥ࣋࢖᫬ࣉ࣮ࣜࢫ▱㏻ࢺࣥ࣋࢖᫬ࣉ࣮ࣜࢫ

ࣉࢵ࢔ࢡ࢖࢙࢘INT1➃Ꮚ㸦ࡧࡼ࠾㸧ࡳ㎸ࡾ๭ࢫ࣮࢙ࣇࢱࣥ࢖INT0➃Ꮚ㸦SPIࠊࡣ᫬ࣉ࣮ࣜࢫ

࡜㸧࣮ࣟࡣࡓࡲ࢖ࣁ㸦ࣝ࣋ࣞࡳ㎸ࡾ๭ࡓࡋタᐃࡵࡌ࠿ࡽ࠶ࠋࡍࡲࡅ௜ࡅཷࡳࡢධຊࡢ㸧࣮࢟

ࢆࢺࣥ࣋࢖ࡢヱᙜ࡟᚟ᖐᚋࠋࡍࡲࡾධ࡟ࢫࣥࢣ࣮ࢩࡿࡍ᚟ᖐࡽ࠿ࣉ࣮ࣜࢫࠊ࡟ሙྜࡓࡋ⮴୍

ࠋࡍࡲࡋ▱㏻࡬CPUࢺࢫ࣍
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⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ  .14

14.1 ࢺ࣓ࣥࢪ࣮ࢿ࣐࣮࣡ࣃࢺ࣓ࣥࢪ࣮ࢿ࣐࣮࣡ࣃࢺ࣓ࣥࢪ࣮ࢿ࣐࣮࣡ࣃࢺ࣓ࣥࢪ࣮ࢿ࣐࣮࣡ࣃ

S1D13U11࣮࣡ࣃࡢ≧ែࡢࣉ࣮ࣜࢫࠋࡍࡲࡾ࡞࡟ࡘ3ࡢࣉ࣮ࣜࢫࠊࣈ࢕ࢸࢡ࢔ࠊࢺࢵࢭࣜࠊࡣ

ሙྜࠊࡣỈᬗⓎ᣺ྵࡀࢡࢵࣟࢡࡢ࡚࡭ࡍࡵ೵Ṇࡢࡽ࠿ࣉ࣮ࣜࢫࠋࡍࡲࡋ᚟ᖐࠊࡣ࡟USBࣞ
ࡾ࠶ࡀせᅉࡢ㸧࢖ࣁࡽ࠿VBUSኚ໬㸦࣮ࣟࠊINT0/INT1ධຊࠊࢺࢵࢭࣜࢫࣂUSBࠊ࣒࣮ࣗࢪ

ࠋࡍࡲࡾ࠶ࡀせᅉࡢ㸧࣮ࣟࡽ࠿࢖ࣁVBUSኚ᥮㸦ࠊࢻࣥ࣌ࢫࢧUSBࠊࡣ⛣㑄ࡢ࡬ࣉ࣮ࣜࢫࠋࡍࡲ

ᅗᅗᅗᅗ14.1࣮࣡ࣃࠉ≧ែ㑄⛣ᅗ࣮࣡ࣃࠉ≧ែ㑄⛣ᅗ࣮࣡ࣃࠉ≧ែ㑄⛣ᅗ࣮࣡ࣃࠉ≧ែ㑄⛣ᅗ

ࠋࡍࡲࡾ࡞࡟௨ୗࠊࡣែ≦࣮࣡ࣃࡢ᫬ࣈ࢕ࢸࢡ࢔࡜ࣉ࣮ࣜࢫ

ὀὀὀὀ

SDRAMࡢࣥ࢘ࢲ࣮࣡ࣃࡣࡓࡲࣗࢩࢵࣞࣇࣜࣇࣝࢭࡣ㑅ᢥࠋࡍࡲࡁ࡛ࡀ

ែ≦࣮࣡ࣃࠉែ≦࣮࣡ࣃࠉែ≦࣮࣡ࣃࠉែ≦࣮࣡ࣃࠉ14.1⾲⾲⾲⾲

ែ≦࣮࣡ࣃែ≦࣮࣡ࣃែ≦࣮࣡ࣃែ≦࣮࣡ࣃ ỈᬗⓎ᣺ᅇ㊰ỈᬗⓎ᣺ᅇ㊰ỈᬗⓎ᣺ᅇ㊰ỈᬗⓎ᣺ᅇ㊰ USBࢺ࣮࣏ࢫ࢖ࣂࢹࢺ࣮࣏ࢫ࢖ࣂࢹࢺ࣮࣏ࢫ࢖ࣂࢹࢺ࣮࣏ࢫ࢖ࣂࢹ LCDࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ࢫ࣮࢙ࣇࢱࣥ࢖ SDRAM

ࣉ࣮ࣜࢫ ೵Ṇ ೵Ṇ ೵Ṇ ೵Ṇ㸦*ὀ㸧

ࣈ࢕ࢸࢡ࢔ ືస ືస ືస ືస

ࢺࢵࢭࣜ

ࣉ࣮ࣜࢫ ࣈ࢕ࢸࢡ࢔

ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ

ࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯ

USBࢺࢵࢭࣜࢫࣂ

ゎ㝖ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ

ࢺࢵࢭࣜ࢔࢙࢘ࢻ࣮ࣁ

USB࣒࣮ࣞࣗࢪ

USBࢺࢵࢭࣜࢫࣂ

INT0 㸭 INT1 ධຊ

VBUSኚ໬㸦࢖ࣁ㸧

USBࢻࣥ࣌ࢫࢧ

VBUSኚ໬㸦࣮ࣟ㸧
S1D13U11 LCD࣮ࣛࣟࢺࣥࢥ Seiko Epson Corporation 151
ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢻ࣮ࣁ 㸦Rev. 1.6㸧



⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ .14
14.2 USBࢻࣥ࣌ࢫࢧࢻࣥ࣌ࢫࢧࢻࣥ࣌ࢫࢧࢻࣥ࣌ࢫࢧ

USBࠊࡣࢻࣥ࣌ࢫࢧHS࣮ࣔ࡜ࢻFSࣔ ࡞࡟ࣉ࣮ࣜࢫࠋࡍࡲࡾ࠶ࡀ࠸㐪࡟㑄⛣᪉ἲࡾࡼ࡟ࢻ࣮

๓㸦FSࣔࡿ USBࣞ࡟5ms㸧࡚ࡋ⛣㑄࡟ࢻ࣮ ࠋࡍࡲࡾ࡞࡟Ṇ⚗ࡣධຊࡢ࣒࣮ࣗࢪ

ᅗᅗᅗᅗ14.2ࠉࠉࠉࠉUSBࢻࣥ࣌ࢫࢧ㸦ࢻࣥ࣌ࢫࢧ㸦ࢻࣥ࣌ࢫࢧ㸦ࢻࣥ࣌ࢫࢧ㸦HS࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧

ᅗᅗᅗᅗ14.3ࠉࠉࠉࠉUSBࢻࣥ࣌ࢫࢧ㸦ࢻࣥ࣌ࢫࢧ㸦ࢻࣥ࣌ࢫࢧ㸦ࢻࣥ࣌ࢫࢧ㸦FS࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧࣮ࣔࢻ㸧

HS࣮ࣔࢻ

DP / DM

FS࣮ࣔࢻ

ࣈ࢕ࢸࢡ࢔

ࣉ࣮ࣜࢫ

’J’ StateSoft SE0
Last Activity

time
20ms௨ୗ 再3ms㹼 3.125ms

再㸸ࠉLCD ࠋࡍࡲࡾࢃෆᐜ࡛ኚࡢࢻ࣐ࣥࢥࣉࢵ࢔ࢡ࢖࢙࢘

DP / DM

FS࣮ࣔࢻ

ࣈ࢕ࢸࢡ࢔

ࣉ࣮ࣜࢫ

’J’ StateLast Activity

time
23.125ms௨ୗ *

再㸸ࠉLCD ࠋࡍࡲࡾࢃෆᐜ࡛ኚࡢࢻ࣐ࣥࢥࣉࢵ࢔ࢡ࢖࢙࢘
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⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ⬟ᶵࣈ࣮ࢭ࣮࣡ࣃ .14
14.3 USB࣒࣮ࣞࣗࢪ࣒࣮ࣞࣗࢪ࣒࣮ࣞࣗࢪ࣒࣮ࣞࣗࢪ

USBࣞ ࠋࡍࡲࡋ⛣᪉ἲ࡛㑄ࡢ௨ୗࡣ࣒࣮ࣗࢪ

ᅗᅗᅗᅗ14.4ࠉࠉࠉࠉUSB࣒࣮ࣞࣗࢪ࣒࣮ࣞࣗࢪ࣒࣮ࣞࣗࢪ࣒࣮ࣞࣗࢪ

14.4 USB࣮ࣜࣔࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔࣜࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔࣜࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔࣜࣉࢵ࢔ࢡ࢖࢙࢘ࢺ

USBࣜ ࣮ࣜࢫࡶࡽ⮬࡚ࡋ⾜Ⓨࢆࢻ࣐ࣥࢥ࣒࣮ࣗࢪࣞ࡬ࢺࢫ࣍USBࠊࡣࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔ

ࠋࡍ᪉ἲ࡛ࡿࡍ᚟ᖐࡽ࠿ࣉ

ᅗᅗᅗᅗ14.5ࠉࠉࠉࠉUSB࣮ࣜࣔࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔࣜࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔࣜࣉࢵ࢔ࢡ࢖࢙࢘ࢺ࣮ࣔࣜࣉࢵ࢔ࢡ࢖࢙࢘ࢺ

FS࣮ࣔࢻ

DP / DM

HS࣮ࣔࢻ

ࣉ࣮ࣜࢫ
ࣈ࢕ࢸࢡ࢔

’J’ State SE0‘K’ State

time
20ms

Ⓨ᣺Ᏻᐃ

tOStar + tUPStar

FS࣮ࣔࢻ

DP / DM

HS࣮ࣔࢻ

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

time
10mstOStar + tUPStar

ࣉ࣮ࣜࢫ
Ⓨ᣺Ᏻᐃࣈ࢕ࢸࢡ࢔

20ms
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15. ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧
15.  ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧

15.1 ࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫࣉ࣮ࣜࢫ

ࢆࢫࣥࢣ࣮ࢩࡢ௨ୗࠋࡍࡲࡋ♧ࢆ᚟ᖐ᪉ἲࡢ࡬ࣈ࢕ࢸࢡ࢔ࡽ࠿ࣉ࣮ࣜࢫ LCD ࢥࣉࢵ࢔ࢡ࢖࢙࢘

ࢺࢫ࣍ࠊ࡛࡜ࡇࡿࡍⓏ㘓࡟ࢻ࣐ࣥ CPUࡢࡽ࠿ไᚚࡃ࡞ LCD ࡿࡍ࡟ࣈ࢕ࢸࢡ࢔ࢆࢫ࣮࢙ࣇࢱࣥ࢖

ࠊࠗࡣ࡚࠸ࡘ࡟ヲ⣽ࠋࡍࡲࡁ࡛ࡀ࡜ࡇ S1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷

ࠋ࠸ࡉࡔࡃ࡚ࡋ

ᅗᅗᅗᅗ15.1ࡽ࠿ࣉ࣮ࣜࢫࠉ᚟ᖐࡿࡍᡭ㡰ࡽ࠿ࣉ࣮ࣜࢫࠉ᚟ᖐࡿࡍᡭ㡰ࡽ࠿ࣉ࣮ࣜࢫࠉ᚟ᖐࡿࡍᡭ㡰ࡽ࠿ࣉ࣮ࣜࢫࠉ᚟ᖐࡿࡍᡭ㡰

ࣉ࣮ࣜࢫ

PLL ࣝࣈ࣮ࢿ࢖ REG[04h] ࢺࢵࣅ 7 = 1

200us ௨ୖࢺ࢖࢙࢘

PLL 㑅ᢥࢡࢵࣟࢡ

REG[12h] ࢺࢵࣅ 7 = 1

SDCLK ࣝࣈ࣮ࢿ࢖ࢡࢵࣟࢡ

ࣈ࢕ࢸࢡ࢔

REG[68h] ࢺࢵࣅ 0 = 1

ᅇ㊰ࢺࢵࢭࣜ࢔࢙࢘ࢺࣇࢯࡢ

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

1us ௨ୖࢺ࢖࢙࢘

SDRAM 㛤ጞ

ࣇ࢜ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

REG[84h] ࢺࢵࣅ 3 = 0
ࡣࡓࡲ

ࣇ࢜ࣥ࢘ࢲ࣮࣡ࣃ

REG[84h] ࢺࢵࣅ 2 = 0

1us ௨ୖࢺ࢖࢙࢘
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15. ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧
ࢆࢫࣥࢣ࣮ࢩࡢ௨ୗࠋࡍࡲࡋ♧ࢆ㑄⛣᪉ἲࡢ࡬ࣉ࣮ࣜࢫࡽ࠿ࣈ࢕ࢸࢡ࢔ LCD ࢥࣉࢵ࢔ࢡ࢖࢙࢘

ࢺࢫ࣍ࠊ࡛࡜ࡇࡿࡍⓏ㘓࡟ࢻ࣐ࣥ CPUࡢࡽ࠿ไᚚࡃ࡞ LCD ࡇࡿࡍ࡟ࣉ࣮ࣜࢫࢆࢫ࣮࢙ࣇࢱࣥ࢖

ࠊࠗࡣ࡚࠸ࡘ࡟ヲ⣽ࠋࡍࡲࡁ࡛ࡀ࡜ S1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ↷ࡋ

ࠋ࠸ࡉࡔࡃ࡚

ᅗᅗᅗᅗ15.2࡬ࣉ࣮ࣜࢫࠉ㑄⛣ࡿࡍᡭ㡰࡬ࣉ࣮ࣜࢫࠉ㑄⛣ࡿࡍᡭ㡰࡬ࣉ࣮ࣜࢫࠉ㑄⛣ࡿࡍᡭ㡰࡬ࣉ࣮ࣜࢫࠉ㑄⛣ࡿࡍᡭ㡰

ࣉ࣮ࣜࢫ

PLL ࣝࣈ࣮ࢭ࢕ࢹ

REG[04h] ࢺࢵࣅ 7 = 0

CLKI 㑅ᢥࢡࢵࣟࢡ

REG[12h] ࢺࢵࣅ 7 = 0

SDCLK ࣝࣈ࣮ࢭ࢕ࢹࢡࢵࣟࢡ

REG[68h] ࢺࢵࣅ 0 = 0

1us ௨ୖࢺ࢖࢙࢘

SDRAM ೵Ṇ

1us ௨ୖࢺ࢖࢙࢘

ࣥ࢜ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

REG[84h] ࢺࢵࣅ 3 = 1
ࡣࡓࡲ

ࣥ࢜ࣥ࢘ࢲ࣮࣡ࣃ

REG[84h] ࢺࢵࣅ 2 = 1

౑⏝ᅇ㊰ືࡢస೵Ṇ

REG[2Ah] ࢺࢵࣅ 0 = 0
REG[70h] ࢺࢵࣅ 2 = 0
REG[9Eh] ࢺࢵࣅ 7-6 = 00

ࣈ࢕ࢸࢡ࢔
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15. ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧
15.2 ึᮇ໬ึࢫࣥࢣ࣮ࢩᮇ໬ึࢫࣥࢣ࣮ࢩᮇ໬ึࢫࣥࢣ࣮ࢩᮇ໬ࢫࣥࢣ࣮ࢩ

S1D13U11ࡢ LCD ࠋࡍࡲࡾ࡞࡜ᚲせࡀࣉࢵࢸࢫࡢ௨ୗࠊࡣ࡟ࡿࡍᮇ໬ึࢆࢫ࣮࢙ࣇࢱࣥ࢖

WVGAࡢLCDࢆࣝࢿࣃ౑ࡓࡗሙྜࡢタᐃ౛ࠋࡍࡲࡋ♧ࢆ

᮲௳㸸

࣭CLKIࢡࢵࣟࢡ㸸 24MHz

࣭PCLKࢡࢵࣟࢡ㸸32MHz

࣭SDRAMࢡࢵࣟࢡ㸸96MHz

࣭LCDࣝࢿࣃ㸸800x480㸦24bpp㸧

࣭SDRAM㸸64Mࢺࢵࣅ

࣭SS㸸౑⏝ࡿࡍ

ᅗᅗᅗᅗ15.3ึࠉᮇ໬ࢫࣥࢣ࣮ࢩ౛ึࠉᮇ໬ࢫࣥࢣ࣮ࢩ౛ึࠉᮇ໬ࢫࣥࢣ࣮ࢩ౛ึࠉᮇ໬ࢫࣥࢣ࣮ࢩ౛

タᐃࢡࢵࣟࢡ

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

SDRAM タᐃ

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

REG[90h] = 50h : 1.25MB

LCD タᐃࢢ࣑ࣥ࢖ࢱࣝࢿࣃ

ゎ㝖ࢺࢵࢭࣜ

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

ࣉ࣮ࣜࢫ

᚟ᖐࡽ࠿ࣉ࣮ࣜࢫ

ࣈ࢕ࢸࢡ࢔

SDRAM ึᮇ໬

REG[84h] = 82h

ึᮇ໬⤊஢

SDRAM ึᮇ໬ᚅࡕ

REG[86h] bit 1 = 1
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15. ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧
15.3 ࢫࣥࢣ࣮ࢩ♧⾲ࢫࣥࢣ࣮ࢩ♧⾲ࢫࣥࢣ࣮ࢩ♧⾲ࢫࣥࢣ࣮ࢩ♧⾲

S1D13U11ࠊࡣ࡟ࡿࡍ♧⾲ࢆ௨ୗࡀࣉࢵࢸࢫࡢᚲせࠋࡍࡲࡾ࡞࡜

ᅗᅗᅗᅗ15.4ࢫࣥࢣ࣮ࢩ♧⾲ࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࠉ౛

ኚ᭦ࢬ࢖ࢧ࢘ࢻࣥ࢕࢘

࠼࠸࠸

࠸ࡣ

ࣥ࢜♧⾲

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

ኚ᭦ࢬ࢖ࢧ࢘ࢻࣥ࢕࢘

࠼࠸࠸

࠸ࡣ

ධຊ࣮ࣔࢻタᐃ

REG[52h] = xxh : xxxx

タᐃࢻ࣮ࣔ♧⾲

REG[2Ah] = xxh : xxx

᭦᪂ࢱࢫࢪࣞ♧⾲

REG[50h] = 80h : Load
ධຊ࣮ࣔࢻタᐃ

REG[52h] = 00h : Buffer 1

タᐃࢬ࢖ࢧ࢘ࢻࣥ࢕࢘

800 x 480

⏬ീࢺ࢖ࣛࢱ࣮ࢹ

REG[66h]

⏬ീࢺ࢖ࣛࢱ࣮ࢹ

REG[66h]

タᐃࢬ࢖ࢧ࢘ࢻࣥ࢕࢘

H x V

⏬ീࢺ࢖ࣛࢱ࣮ࢹ

REG[66h]

ኚ᭦ࢻ࣮ࣔ♧⾲

REG[2Ah] = 00h: Single

࠼࠸࠸

࠸ࡣ

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

ึᮇ໬⤊஢῭ࡳ
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15. ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧
15.4 ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘

ࢆ౛ࢫࣥࢣ࣮ࢩࡢ௨ୗࠋࡍࡲࡋ♧ࢆ᪉ἲࡿࡍ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ LCD ࢻ࣐ࣥࢥࣉࢵ࢔ࢡ࢖࢙࢘

ࢺࢫ࣍࡟᚟ᖐ᫬ࡢࡽ࠿ࣉ࣮ࣜࢫࠊ࡛࡜ࡇࡿࡍⓏ㘓࡟ CPU ࡍ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࡃ࡞ไᚚࡢࡽ࠿

ࠊࠗࡣ࡚࠸ࡘ࡟ヲ⣽ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿ S1D13U11ࢆ࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯཧ

ࠋࡍࡲࡾ࡞࡜ᚲせࡀࣉࢵࢸࢫࡢ௨ୗࠋ࠸ࡉࡔࡃ࡚ࡋ↷

ᅗᅗᅗᅗ15.5ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘ࠉ౛

ࣉ࣮ࣜࢫ

LCD ♧⾲ࣝࢿࣃ

LCD ࣉࢵ࢔ࢡ࢖࢙࢘

⾜ᐇࢻ࣐ࣥࢥ

᚟ᖐࡽ࠿ࣉ࣮ࣜࢫ

ࣈ࢕ࢸࢡ࢔

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

⛣㑄࡬ࣉ࣮ࣜࢫ

ࣗࢩࢵࣞࣇࣜࣇࣝࢭ

REG[84h] ࢺࢵࣅ 3 = 1

LCD ࣉࢵ࢔ࢡ࢖࢙࢘

Ⓩ㘓ࢻ࣐ࣥࢥ

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

♧⾲ࣉࢵ࢔ࢡ࢖࢙࢘

⏬ീᣦᐃ

LCD ♧⾲ࣝࢿࣃ

ࣇ࢜♧⾲

REG[2Ah] bit 0 = 0 :LCD ࣇ࢜
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15. ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦ᶆ‽౑⏝౛㸦LCDࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧ࢫ࣮࢙ࣇࢱࣥ࢖㸧
15.5 ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫ

࣓ࣗࢩࢵࣛࣇࣝ࢔ࣜࢩࡢࡅእ௜ࢆ౛ࢫࣥࢣ࣮ࢩࡢ௨ୗࠋࡍࡲࡋ♧ࢆ᪉ἲࡿࡍ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫ

ࢺࢫ࣍࡟㉳ື᫬ࡢࡽ࠿ࢺࢵࢭࣜࠊ࡛࡜ࡇࡿࡍಖᏑ࡟ࣜࣔ CPUࡢࡽ࠿ไᚚࣉࢵ࢔ࢺ࣮ࢱࢫࡃ࡞⾲

ࠊࠗࡣ࡚࠸ࡘ࡟ヲ⣽ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ♧ S1D13U11࠘ࣝ࢔ࣗࢽ࣐ࣝ࢝ࢽࢡࢸ࢔࢙࢘ࢺࣇࢯ

ࠋ࠸ࡉࡔࡃ࡚ࡋ↷ཧࢆ

ᅗᅗᅗᅗ15.6ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࠉ౛ࢫࣥࢣ࣮ࢩ♧⾲ࣉࢵ࢔ࢺ࣮ࢱࢫࠉ౛

ࣥ࢜♧⾲

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

⫼ᬒⰍタᐃ

タᐃࢬ࢖ࢧ࢘ࢻࣥ࢕࢘

100 x 120

⏬ീࢺ࢖ࣛࢱ࣮ࢹ

REG[66h]

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

ゎ㝖ࢺࢵࢭࣜ

ึᮇ໬ࢫࣥࢣ࣮ࢩᐇ⾜

ึᮇ໬⤊஢

LCD ♧⾲ࣝࢿࣃ

タᐃࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

㛤ጞࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

REG[94h] = 01h

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

஢⤊ࢢࣥ࢕ࢹࣥࣞࣈ࢓ࣇࣝ࢔

REG[B4h] = 01h

ࣥ࢜ࢢࣥࣜࣈࢲࣝࢭࢡࣆ

REG[E0h] = 01h
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16. እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰
16. እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰

16.1 OSC

ỈᬗⓎ᣺ࡢእ௜ࡅ㒊ရࡢᅇ㊰ᐃᩘࠊࡣỈᬗ᣺ືᏊ࣓࣮ࡈ࡟࢝┦ㄯࠋ࠸ࡉࡔࡃ

ᅗᅗᅗᅗ16.1ࠉỈᬗⓎ᣺እ௜ࡅ㒊ရࠉỈᬗⓎ᣺እ௜ࡅ㒊ရࠉỈᬗⓎ᣺እ௜ࡅ㒊ရࠉỈᬗⓎ᣺እ௜ࡅ㒊ရ

VSS

OSCI

Cd

VSS

Cg
X’tal

Rd

OSCO
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16. እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰
16.2 PLL

PLLᅇ㊰ࢢࣟࢼ࢔ࡣᅇ㊰࡛ࠊࡵࡓࡿ࠶ධຊࢡࢵࣟࢡἼᙧࡸ㟁※࡟ࢬ࢖ࣀࡿࢀࡲྵ࡟㠀ᖖ࡟ᩄ

ឤ࡛ࡸࢡࢵࣟࢡࠋࡍ౪⤥㟁※ࠊ࡚ࡗࡼ࡟ࢬ࢖ࣀࡿࢀࡲྵ࡟PLLᅇ㊰ືࡢసࡀ୙Ᏻᐃࡓࡗ࡞࡟

ࠋࡍࡲࡾ࠶ࡀࢀࡑ࠾ࡿࡍࡾࡓࡏࡉቑ኱ࢆ࣮ࢱࢵࢪࠊࡾ

࣮ࣞࣉࡸࢫ࣮ࣞࢺࡢ※㟁ࡢ௚ࠊࡣ࣮ࣥࣞࣉ※㟁ࡸࢫ࣮ࣞࢺ※㟁ࡢPLLࠊࡵࡓࡢไ⣙ࡢࢬ࢖ࣀ

ࠊ࡛࡚ࡋ⏝౑ࢆࢢࣥࣜࢱࣝ࢕ࣇࡓࡲࠋࡍࡲࡋ᥎ዡࢆ࡜ࡇࡿࡍศ㞳࡜ࣥ ࠸ࢀࡁࢆ※㟁ࡅࡔࡿࡁ

 ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟

௨ୗ࡟ࣥ࢖ࣛࢻ࢖࢞ࡢᚑࠊ࡜࠺PLLࡢ㟁※࡛࣮ࣥࣜࢡࡾࡼࠊࡾ࡞࡟࠸ࢀࡁࡀᏳᐃࢵࣟࢡࡓࡋ

ࠋࡍࡲࢀࡽᚓࡀᯝ⤖࡞᭷ຠࡶ࡚ࡋ⾜ᐇ࡟㒊ศⓗࢆࣥ࢖ࣛࢻ࢖࢞ࡢࡽࢀࡇࠋࡍࡲࢀࡽᚓࡀࢡ

ᅗᅗᅗᅗ16.2ࠉࠉࠉࠉPLL㟁※ࡢ㓄⨨㟁※ࡢ㓄⨨㟁※ࡢ㓄⨨㟁※ࡢ㓄⨨

• ࣂࠋࡍࡲࡋ⨨㓄࡟⾜ᖹ࡟࠸஫ࠊ࡚ࡅ✵ࢆ㝽㛫࡞࠿ࡎࢃࡃࡈ࡟㛫ࡣL2㸧࡜㸦L1ࢬ࣮ࣅ⦖⤯

࠿C3ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡅ㏆࡙ࡅࡔࡿࡁ࡛࡟ࣝ࢖ࢥࠊࡶ࡜୧᪉ࡣC3㸧࡜ᐜ㔞㸦C2ࢫࣃ࢖
࡞⾜ᖹ࡚ࡃ▷ഃ࡛ࡌྠࡢࢻ࣮࡚࣎ࡅ✵ࢆ㝽㛫ࡋᑡ࡟㛫ࠊࡣࢫ࣮ࣞࢺࡢ࡬࣮ࣥࣞࣉ※㟁ࡽ

ࡍࡇ㉳ࡁᘬࢆࢬ࢖ࣀ࡜ࡿ࠶ࡀ㡿ᇦࣉ࣮ࣝ࡞ࡁ኱࡛ࡇࡇࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ࡟ࢫ࣮ࣞࢺ

ࣉ※㟁ࢆࢫ࣮ࣞࢺ※㟁ࡢࡽࢀࡇࠊࡣሙྜࡿ࠶ࡀ㟁ᅽㄪᩚჾ࡟ୖࢻ࣮࣎ࠋࡍࡲࡾ࡞࡟࡜ࡇ

ࡢࡇ㸦࠸ࡉࡔࡃ࡚ࡋ࡟࠺ࡼࡿࡏࢃ㏺࡛ࡲㄪᩚჾࠊ᥋┤ࠊࡃ࡞ࡣ࡛ࡢࡿࡏࢃ㏺࡛ࡲ࣮ࣥࣞ

ሙྜࡶᖹ⾜࡟ࢫ࣮ࣞࢺ࡞㛵ୖࡿࡍグࡢつ๎࡟ᚑ࠸ࡉࡔࡃ࡚ࡗ㸧ࠋ

• ࣥ࢘ࣛࢢࢢࣟࢼ࢔ࡢࡁ࡜ࡿࡍ⥆᥋࡟㸦L2㸧ࣝ࢖ࢥ⦖⤯ࢻࣥ࢘ࣛࢢࢆᐜ㔞㸦C2㸧ࢫࣃ࢖ࣂ

ࡲࡾ࡞࡟ࢺࣥ࢖࣏୰ኸࢻࣥ࢘ࣛࢢࢢࣟࢼ࢔ࡢࢪ࣏ࣟࢺ࣮ࢱࢫࢻࣥ࢘ࣛࢢࠊࡣࢺࣥ࢖࣏ࢻ

MGE㸦PLLVSS㸧ࡶ㒊ရࡢࢀࡎ࠸ࠊࡁ㝖ࢆࢫ࣮ࣞࢺ࠸▷ࡢ1ᮏࡢ࡬PLLVSS➃Ꮚࡽ࠿C2ࠋࡍ
ࢢࡢᐜ㔞㸦C1㸧ࢫࣃ࢖ࣂ࡞ࡁ኱ࠋࢇࡏࡲ࠸࡚ࢀࡉ⥆᥋᥋┤࡟Ꮚ➃ࢻࣥ࢘ࣛࢢࢢࣟࢼ࢔ࡢ

ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ⥆᥋᥋┤࡟ࢺࣥ࢖࣏࣮ࢱࢫࠊࡶഃࢻࣥ࢘ࣛ

• ࡁ࡜ࡿࡍ⥆᥋࡟C2ࢆL2ࠊࡣつ๎ࡢࢪ࣏ࣟࢺ࣮ࢱࢫࡢࡇࡿࢀࡉ⏝౑࡟ࢻࣥ࢘ࣛࢢࢢࣟࢼ࢔

ࠋࡍࡲࢀࡉ⏝㐺ࡶ࡟⥆᥋ࡢ※㟁ࢢࣟࢼ࢔ࡢ

•  ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍࡃ▷ࡅࡔࡿࡁ࡛࡚࡭ࡍࡣࡉ㛗ࡢࢫ࣮ࣞࢺ

• ࡢ࡚࡭ࡍ࡟እᒙࡌྠࡢࢻ࣮࣎ࠊࡤࢀ࠶࡛⬟ྍ PLL ࡣ౛እࡢ၏୍ࠋࡍࡲࡏࢃ㏺ࢆࢫ࣮ࣞࢺ

C1࡛ ࡢ㒊ရࡢ௚ࠊࡣC1ࠋࡍࡲࡁ࡛ࡀ࡜ࡇࡿࡍ⨨㓄࡟཯ᑐഃࡢࢻ࣮࣎ࡤࢀ࠶ᚲせ࡛ࠊࡾ࠶

ࠋࢇࡏࡲࡾ࠶ࡣᚲせࡿࡍ⨨㓄࡟ࡃ㏆ࡢࢺࣥ࢖࣏࣮ࢱࢫ※㟁࡜ࢻࣥ࢘ࣛࢢࢢࣟࢼ࢔࡟࠺ࡼ

㟁ᅽ

ㄪᩚჾ S1D13U11

PLLVDD

PLLVSS

᥎ዡ

ὀ㸸ὀ㸸ὀ㸸ὀ㸸

L1

L2

C2
C3

C1

ࣝࢱࢪࢹ VSS ࡬࣮ࣥࣞࣉ

ࣝࢱࢪࢹ IOVDD ࡬࣮ࣥࣞࣉ

PLL 㟁※ࠊࡣࢫ࣮ࣞࢺ㟁ᅽㄪᩚჾࡢ

• PLLVDD ࡜ PLLVSS ࠊ࡛ࡣࢫ࣮ࣞࢺࡢ ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍࡃ▷ࡅࡔࡿࡁ

• PLLVDD ࡜ PLLVSS ࠋ࠸ࡉࡔࡃ࡚ࡋ㞳ࡽ࠿※㟁ࣝࢱࢪࢹࡣ

• L1 ࡜ L2 ࠊࡵࡓࡿࡍ๐ῶࢆ㡿ᇦࣉ࣮ࣝࡿ࠶ࡢࢀࡑ࠾ࡍࡇ㉳ࡁᘬࢆࢬ࢖ࣀࠊࡣࢻࣥ࢘ࣛࢢ࡜※㟁ࣝࢱࢪࢹࡢ࡬

ᶆ‽ 㸸್ᶆ‽ 㸸್ᶆ‽ 㸸್ᶆ‽ 㸸್

L1ࠊL2

C1
C2

C3

ࢬ࣮ࣅ⦖⤯

᭱኱ 10ȣf ࢫࣃ࢖ࣂ

1nf ࢫࣃ࢖ࣂ

0.1µf ࢫࣃ࢖ࣂ

ᐇ㝿ࠊࡾ࠶ࡀ࡜ࡇࡿ࡞␗ࡣ್ࡢ

ᴟ࡚ࡵ㏆ࡽ࠿ࢫ࣮ࣞࢺࣝࢱࢪࢹ࡛ࡃ

ศ㞳ࡿࡍᚲせࠋࡍࡲࡾ࠶ࡀ

ࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ࡟ࢫ࣮ࣞࢺ࡞⾜ᖹ࡚ࡃ▷ഃ࡛ࡌྠࡢࢻ࣮࣎

᳨ドࡀᚲせ࡛ࠋࡍ 
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16. እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰እ㒊ᅇ㊰
• ࡀࡅࡔ࣮ࣥࣞࣉᒁ㒊ࠊ㡿ᇦ㸧ࡢୗࡢࢫ࣮ࣞࢺ࡜㸦PLL㒊ရ࡟ୗࡢPLL㡿ᇦࠊࡤࢀ࠶࡛⬟ྍ

᥋ᆅ࡟ࢻࢵࣃ㸧ࢫࣃ࢖ࣂC2㸦ࠊࡣ࣮ࣥࣞࣉࢢࣟࢼ࢔඲యࠋ࠸ࡉࡔࡃ࡚ࡋ࡟࠺ࡼࡿࢀࡲྵ

࣮ࣞࣉࡢࡇࠋࡍࡲࡾ࡞ࡃ࡞ࡋ⬟ᶵ࡜ࡿࡂࡍࡁ኱ࠊࡣ࣮ࣥࣞࣉࡢࡇࠋࡍࡲࡾ࠶ࡀᚲせࡿࡍ

࣮ࣝࢩ㟼㟁ࡿࡍᑐᢠ࡟ࢢࣥࣜࣉࢵ࢝ࡢ࡜ಙྕࡢᒙࡢ௚ࡢ㡿ᇦࢻ࣮࣎ࡌྠࠊࡣ࡟ཝᐦࡣࣥ

ಙࠊࡀᒙࡢୗࡢPLL㒊ရࠊࡣሙྜ࡞⬟୙ྍࡀ࣮ࣥࣞࣉࢢࣟࢼ࢔࡞࠺ࡼࡢࡇࠋࡍࡲࡾ࡞࡟ࢻ

ྕᒙ࡛ࣝࢱࢪࢹࡃ࡞ࡣ㟁※ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟࠺ࡼࡿ࡞࡟࣮ࣥࣞࣉ

• ࠊྛࡤࢀ࠶࡛⬟ྍ ᒙࡢPLL➃Ꮚࡄࡍࡢ࢔ࣅࡢ㞄࡟ࡾ௚ࢻ࣮࣎ࡢಙྕࣛࢆࣥ࢖㏺ࡼ࠸࡞ࡏࢃ

ࠋ࠸ࡉࡔࡃ࡚ࡋ࡟࠺

• ࣮ࣞࢺ࠸ཌࠊࡣ࡟᥋⥆㒊࣮ࢱࢫ※㟁ࡢ୧ഃࡢC2࡜ࢻࣥ࢘ࣛࢢࢢࣟࢼ࢔࡟≉ࠊࡾ㝈࡞⬟ྍ

ࡉࡔࡃ࡚ࡋ࡟࠺ࡼࡿ࡞࡟ᖜࡢᗘ⛬ྠ࡜ࢻࢵࣃࡢ㒊ရࡀࢫ࣮ࣞࢺࠋ࠸ࡉࡔࡃ࡚ࡋ⏝౑ࢆࢫ

ࠋࡍࡲࡋቑ኱ࡀㄏᑟᛶ࡜࠸ⷧࡀࢫ࣮ࣞࢺࠋ࠸

〇㐀つ๎ࠊ࡚ࡗࡼ࡟᥎ዡ࡜ࢻࣥ࢘ࣛࢢࡓࡋ㟁※࣮ࢱࢫ᥋⥆㒊ࡢᘬࡁᅇࡀࡋ⚗Ṇྍࡿࢀࡉ⬟ᛶ

ࡢࢧࣥࢹࣥࢥࠊ࡜ࡿࡲ㞟ࡀࢫ࣮ࣞࢺ࠸ᗈࡢᖜࡢࡘ4࡟ࢻࢵࣃࡢࡘ1ࠊࡤ࠼࡜ࡓࠋࡍࡲࡾ࠶ࡀ

ࡀၥ㢟ࡢ୙Ⰻ࣮ࣟࣇࣜ࡟᫬࡚❧ࡳ⤌ࠊ࡛࠸ࡏࡢ⏝స⇕ࡢࢫ࣮ࣞࢺ㖡ࡢ࡚࡭ࡍࡢࡾ࿘ࡢࢻࢵࣃ

ࡇ࡟ḟࠊࡋ⥆᥋ࢆࡅࡔࢫ࣮ࣞࢺࡢࡘ1࡟ࢻࢵࣃࠊ࡚ࡋ࡜⟇ゎỴࡢࡘ1ࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࡌ⏕

ࡲࡋ⥆ሙᡤ࡛᥋࠸㏆ࡅࡔࡿࡁ࡛ࡽ࠿ࢻࢵࣃࢆࢫ࣮ࣞࢺࡢ࡚࡭ࡍࡢ௚࡟ࢫ࣮ࣞࢺ࠸ᗈࡢᖜࡢ

タࢆࣇ࣮࣐࣮ࣜࣜࣝࢧ࡟ࡾ࿘ࡢࢻࢵࣃࠊࡋ⥆᥋࡟ࢻࢵࣃࢆࢫ࣮ࣞࢺࠊ࡚ࡋ࡜⟇ゎỴࡢูࠋࡍ

ࠋ᭱ࡍࡲࡋ๐㝖ࢆ㒊୍ࡢ᥋⥆㒊ࡢ㖡࡚ࡅ ⤊ⓗࢆࢻ࣮࣎ࠊࡣ࡟〇㐀࡛ࡶ࡜ࡇࡿࡍ࡟࠺ࡼࡿࡁᚲ

せ࡛࡚᭱ࡗࡼ࡟ࢀࡇࠊࡾ࠶ၿࡢດຊࡅཷࡀධࠋࡍࡲࡾ࡞࡟࡜ࡇࡿࢀࡽࢀ
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ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ .17
ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝ࢱ࣮ࢹࣝ࢝ࢽ࣓࢝  .17

ᅗᅗᅗᅗ17.1ࠉࠉࠉࠉQFP20 144➃Ꮚࢪ࣮ࢣࢵࣃ➃Ꮚࢪ࣮ࢣࢵࣃ➃Ꮚࢪ࣮ࢣࢵࣃ➃Ꮚࢪ࣮ࢣࢵࣃ

ࢫࢡࢵࢹࣥ࢖

༢఩ = mm

73108

37

72

361

144

109

D

HD

H
E

E

e b

A
m

ax

A
1

A2

θ
c

L

グྕ

ᑍἲ㸦ࣝࢺ࣮࣓࣑ࣜ㸧

Min
බ⛠

Max

E - 20 -

D - 20 -

HE - 22 -

HD - 22 -

Amax - - 1.7

A1 - 0.1 -

A2 - 1.4 -

e - 0.5 -

b 0.17 - 0.27

c 0.09 - 0.2

θ 0° - 10°

L 0.3 - 0.75

L1 - 1 -

y - - 0.08

L1

yS
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 ᨵゞᒚṔᨵゞᒚṔᨵゞᒚṔᨵゞᒚṔ
ᨵゞᒚṔᨵゞᒚṔᨵゞᒚṔᨵゞᒚṔ

量ev基℃履基守℃器℃᪂つ

量ev基℃履基度℃器℃度守履履ᖺ度᭶度振᪥Ⓨ⾜

㺃度基時℃関通荷࡛ࠉࢫ࣮࢙ࣇࢱࣥ࢖ୗグࡢෆᐜࢆ㏣ຍࠋ

㸧ࢺ࣮࣏ࢧࢆ࣓ࣜࣔࡢ௨ୗࠊᑐᛂ࡟࣓ࣜࣔࣗࢩࢵࣛࣇࢺࢵࣅ㸦履該ࠉ⏝࣓ࣜࣔࣗࢩࢵࣛࣇ

୕ὒࠉ補納度振繰類履守損破

象umonyx℃該度振通納履守

象umonyx℃該度振通納履守的

㺃⾲履度器態℃背通荷路๭ࡾ㎸ࠊ͇࡛ࠉࡳ ୧ࢆ͇ࢪࢵ࢚๐㝖

量ev基℃履基性℃器℃度守履性ᖺ履᭶性守᪥Ⓨ⾜

࣭性履ࢪ࣮࣌㸸ࠉ⤯ᑐ᭱኱ᐃ᱁ࠊ࡟青関青背℃ಖᏑ ᗘࠉ器損振㹼履振守Υࠉ㏣ຍ

࣭履性検ࢪ࣮࣌㸸ࠉ履度基度基履ࠉ荷度移ࢡࢵࣟࢡ~タᐃࡢࠉࠋࡍࡲࡋᚋࠊ࡟௨ୗࢆ❶ᩥࡢ㏣ຍ

ࠋࢇࡏࡲ࠸࡚ࡋࢺ࣮࣏ࢧࡣ⬟ᶵࢳࢵࣞࢺࢫࢡࢵࣟࢡࡢࣈ࣮ࣞࢫ荷度移ࠊࡣ࣮ࢱࢫ࣐荷度移ࡢࡇ

࣭履態守ࢪ࣮࣌㸸ࠉ履度基度基振ࠉ඲ᩥ❶࡜ᅗ履度基検ࢆ๐㝖ࠊ࡚ࡋ௨ୗࢆ❶ᩥࡢ㏣ຍ

ࠋࢇࡏࡲ࠸࡚ࡋࢺ࣮࣏ࢧࡣࣥࣙࢩ࢕ࢹࣥࢥࢺ࣮ࢱࢫࢻࢵࢸ࣮ࣆࣜࠊࡣ࣮ࢱࢫ࣐荷度移ࡢࡇ

量ev基℃履基態℃器℃度守履性ᖺ振᭶履時᪥Ⓨ⾜

࣭損損ࢪ࣮࣌㸸ࠉ履履基性基性℃㏱㐣Ⰽタᐃ࡟ࠉ௨ୗࢆ❶ᩥࡢ㏣ຍࠋ

ࡧࡼ࠾検h和℃的hࠊࡣ性器守℃ࢺࢵࣅ℃[量納背･振度hࠋࢇࡏࡲࡁ࡛⏝ే࡟᫬ྠࢆ཯㌿࣮࣑ࣛࡧࡼ࠾ᅇ㌿ࠊࡣ⬟ᶵࡢࡇ

破h࡟タᐃ࡛ࠋࢇࡏࡲࡁ

量ev基℃履基振℃器℃度守履性ᖺ検᭶履損᪥Ⓨ⾜

࣭度度ࢪ࣮࣌㸸ࠉ振基度基態℃荷奨路ࠊ࡟ࢫ࣮࢙ࣇࢱࣥ࢖背通荷路的ࡧࡼ࠾背通荷路破ࡢ量納関納青#᫬≧ែࡢὀព᭩ࢆࡁ㏣ຍࠋ

量ev基℃履基損℃器℃度守履振ᖺ果᭶履検᪥Ⓨ⾜

࣭履度ࢪ࣮࣌㸸ࠉ度基果℃荷度移ࠕࠊ࡛℃ࢫ࣮࢙ࣇࢱࣥ࢖ᶆ‽࣮ࣔࢻ任履守守kbps停奨ࢻ࣮ࣔࢺࢫ࣮࢓ࣇ任態守守kbps停࡟ᑐᛂࠖࠕࢆ

荷度移移補K࿘Ἴᩘࠊࡣ履履時基履検k能z࡜態損果基時振k能z࡟ࠖࢺ࣮࣏ࢧࢆኚ᭦ࠋ

࣭態果ࢪ࣮࣌㸸ࠉ⾲時器履度℃荷度移ࠊ࡛ࠉࢢ࣑ࣥ࢖ࢱࢫ࣮࢙ࣇࢱࣥ࢖ti度ccࡢ該荷象基つ᱁ࢆ度振守守nsࡽ࠿度履性守ns࡟ኚ᭦ࠋ

࣭履性果ࢪ࣮࣌㸸ࠉ履度基度℃荷度移ࠕࠊ࡛ࠉࢫ࣮࢙ࣇࢱࣥ࢖荷度移ືࡳࡢ࡚ࡋ࡜࣮ࢱࢫ࣐ࣝࢢࣥࢩࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖సࡍ

ࠊ㸦態守守kbps㸧ࢻ࣮ࣔࢺࢫ࣮࢓ࣇࠊ㸦履守守kbps㸧ࢻ࣮ࣔ‽ᶆࠋࡍ࡛ࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩᮇᘧྠࢡࢵࣟࢡࡿ

時ࠋࠖࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࢆࢻ࣮ࣔࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢺࢵࣅ ࡜࣮ࢱࢫ࣐ࣝࢢࣥࢩࠊࡣࢫ࣮࢙ࣇࢱࣥ࢖荷度移ࠕࢆ

ࢺ࣮࣏ࢧࢆฟຊࢫࣞࢻ࢔ࣈ࣮ࣞࢫࢺࢵࣅ時ࠊ࡛ࢫ࣮࢙ࣇࢱࣥ࢖ࣝ࢔ࣜࢩᮇᘧྠࢡࢵࣟࢡࡿࡍసືࡳࡢ࡚ࡋ

ࠋࠖࡍࡲ࠸࡚ࡋࢺ࣮࣏ࢧࢆ態損果基時振k能z࡜履履時基履検k能zࠊࡣ࿘Ἴᩘࡢ荷度移移補Kࠋࡍࡲ࠸࡚ࡋ ࠋኚ᭦࡟

履࣭性検ࢪ࣮࣌㸸ࠉ履度基度基履℃℃荷度移ࢡࢵࣟࢡ和℃⾲履度基度℃荷度移ࢡࢵࣟࢡ࿘Ἴᩘ࡛ࠊ荷度移ࢡࢵࣟࢡ࿘Ἴᩘࢆḟࡾ࠾࡜ࡢኚ᭦ࠋ

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

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