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ᶶ иέ 

ѠᾎϚ: 

Ҡṿӣ иέȴ 

 

 

Ѡᾎϡ: 

Ḕ Ϛȸ֯ ҿ Ȳ┬ Ң Ȳ ò иέòȴ 
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Ḕ ϡȸ 

 

1. ‒ ֤ ȸҠ Ϥ֤ ȴ 

2. ‒ ᾌᶮ ᴥȸױ ᴥ ӱϹ Пҵ ȴ 

3. ֝ ӱиέ ᾌᶮȸӉм Ȳ ӱ иέ ὨҵȲϷ ӱἬ

П ᾌᶮȴ 

4. иέ ȸ Ԉצ ẁП иέԝῶȲ ѿ ѝֿӕ ᶧ ԝȲ

Ҡѿ Ἤ П ȴẔМȲɦLAɧ ӭῶӱЛ иέȲɦDSOɧ

ӭῶӱӱᾌ ȴ 

5. ȸ 

 

ḕ иέП צ Ȳ Ḇ иέП Ҡѿ Ϥ 

ứ ȴ ϤП֧ ứ ȲẔғ Ҡ и Ϯ иȴ 

ứ: ѻ ╥ ứ иέП ׄ иέ ȴ 
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ᾌᶮ ᴥ: ứ ֧ ӱῶ П ᴥȴ 

иέ : Ҡṿӣԏ иέᾼ ȴ 

 

Ḕ Ϯȸ 

иέ ӢᶙכȲֽϯ ȸ 

 

1. ‒ ֤  

2. ֤  

3. иέ Ὠ 

4. ӱ П֤ ц‒  

 

Ȳױֽ 3 Ḕ Ȳ Ҡᶙכ иέ Џᵂȴ 
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иέғ ȸ 

иέ ֯ ᴩ иέ ȲҠӣ ϠѝֿѿҵᾼѠה ᵧ ȲӼҠṿӣ

Ἤ ᾼ‒ Ȳ ҏẔ Ӑ₤ ȴẂֽӣ ᾼ ȲҠѿ

ѿᾌᶮᾼѠה ҏȴἨ῏ ᾿ ֯ PC ϱ Ὅ ȴᴖ ᾼ Ȳ Ҡѿ

כ ᾼ ȴצṷ Ȳ ֥ Ἤ כ ᾌᶮȲѿ Ἠᴍиѩ

ᾼѠהᵧ ȴ 

 

Ἠ῏ Ȳ иέ Ἤ ậϯ ᾼ ֿ Ȳ Ӧиέ֧Ҡѿ ӣ֢ ⇔ Ἠ

( ἨӴ )Ȳ (ӂ ἨӴ )ᵧ ȴꜙᴟȲ Ϥ ғ ֧ȲϷҠ

ѿ  ӑ Ȳꞌ ᶾדּ иέ П иέ ṛ֣Ḇ‍ ᾛ ӣ

ȴ 

Ẃֽ: 

LCD/CMOS ד ᾼ иέ: 
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, ▀ :             ᵧ : 

    

 

ϯԝ иέ Юᵛ ꞌ ᶾדּ иέ Бᵍ ẁП ᾌᶮиέғ Ȳ֧

Ϸ ┬ ᾼЛ֝Ȳ ẁἬ ᾼғ ȴ 
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UART/CAN/FlexRay..  (2009/9 ֧ ᴩ, LA Viewer  Ver 2.0): 

֯ᾌᶮМȲѿиέ ҏ П Data RateȲ ḕ  Bit ѿ ᾼѠה ẘ⇔ ӱᵧ

ȴ Ȳṿӣ῏ ҠѠ―ᾼ  Bit ȴ

 

Lissajousиέ(2009/9 ᴩȲLA Viewer  Ver2.0) 

Ϥ‒ ѿ X-Y Ἠ I-QᾼѠהᵧ ȴ 

 

S/PDIFиέ(2010/11 ᴩȲLA Viewer  Ver2.5) 

ѿ ᾌᶮᾼѠהᵧ ȲṳҠѿ᷂ Ὅҏ ȴ 



  

 

   8 
 

Acute Technology Inc.  

Copyright Ò2018 

 

 

I
2
Sиέ(2011/9 ᴩȲLA Viewer  Ver2.6.3) 

ѿ ᾌᶮᾼѠהᵧ ȴ 

 

ADC иέ(2012/8 ᴩȲLA Viewer  Ver2.7.3) 

ѿ ᶮᾼѠה ӱ Ϥᾼ ȴ 

 

PWM иέ(2012/8 ᴩȲLA Viewer  Ver2.7.3) 
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Ҡ Ϥ ПᾌᶮцѿᴍиѩἨ ᵧ ҏ ȴ 
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1-Wire  

 

╥Ӧּר Ἦ еҨ(Dallas Semiconductor)Ἤạứȴ1-Wire ứ  Reset Pulseȳ

Presence PulseȳWrite 1ȳWrite 0ȳRead 1ц Read 0 Ϧ ‒ ₤ȲגӦ ṷ

‒ ₤  Ễ҆ᴭᴩȴכ֥

ᾼѠה  LSB(Least-significant bit) ẞ MSB(Most-significant bit)Ȳ ᾼ

⇔и (Overdrive speed)ế (Standard speed)ȴ 

 

 

 

и⇔ :ה (Standard)ế (OverDrive)ȴ 

ᴯ ᶧ: иέᾼ ╥ LSB first ╥ MSB firstȴ 

  ᴯ : Ϥ  ᴯ Ȳ ᴯỆứ╥ usȴ 
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иέ Ὠ 

Reset pulse: ȴ 

Presence pulse: › Ȳ֧ ȴ 
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3-Wire  

 

3-Wire Ӧ ҙ (HOLTEK)ἬạứȲѻ ӣϹ LEDȳLCD 

ICᾼ ạế EEPROMᾼ ạȴ 

 

 

 

: ∕ ᾬϱ֢ ‒ Ȳ ֯ иέ ᾼ ȴ 

LED Driver IC : LED Driver IC ӣ 

LCD Driver ID : LCD Driver IC ӣȲ IC ȴ 

EEPROM: EEPROM ӣȲ IC ế ⇔ȴ 

Active High: Chip Select Edge Active High Ȳ צ ȴ 
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Active Low: Chip Select Edge Active Low Ȳ צ ȴ 

Rising: Data edge ϱсᾘ    

Falling: Data edge ϯ ᾘ    

 

иέ Ὠ 
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7-Segment 

 

ϝ◕ (Seven-segment display) ӣ ӱ ֿᾼ І Ԉȴ֪ Ӧϝ

ԏϡ ѿЛ֝ ֥ ӱ 10 ạ ֿȲἬѿ ϝ◕ Ȳᴖϝ֒ ᾼ

һᾼɦЊ ɧȴ 

Digit LED A B C D E F G 

0  ON ON ON ON ON ON OFF 

1  OFF ON ON OFF OFF OFF OFF 

2  ON ON OFF ON ON OFF ON 

3  ON ON ON ON OFF OFF ON 

4  OFF ON ON OFF OFF ON ON 

5  ON OFF ON ON OFF ON ON 

6  ON OFF ON ON ON ON ON 

7  ON ON ON OFF OFF OFF OFF 

8  ON ON ON ON ON ON ON 
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9  ON ON ON ON OFF ON ON 

 

 

 

: ∕ ᾬϱȲ7-Segment ֯ иέ ᾼ ȴ 

DPȸиέЊ (DP decimal point)Ȳ Ӊ ᵛҠȴ 

ᵅ֝דצ ᴯ Ԛ Ȳᴖ֝דצ ᴯ Ԛ ȴ 

 

иέ Ὠ 
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A/D Converter 

 

A/D Converter (Analog-To-Digital Converter)Ȳ ֿ ȴ 

 

 

 

Data Channel Start From: ADC ỞП  

CLK Channel: ADC П CLK IN  

CS(OE) Channel: ADC П Chip Select  

⇔: ADC ⇔ȲҠ ᾼ 4Bit ~ 32Bit 

MSB First: Ӧ MSB Ở, ע LSB 

2ôs Complement: ӣϡ Ὠ ῶ  

Chip Select Edge: Chip Select Edge, ע Active Low. 

Data Edge: П , ע Falling Edge 

פ : (X)- (Y) ӱѿ X ; Y ᾼפ  

ᴥ: פ ᴥ 
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ṿӣ Є ế Њ Y ϱϯꜜ: ѿ Є Y ϱꜜ; Њ Y

ϯꜜ, ע ⇔П Є Y ϱꜜ; Њ Y ϯꜜ 

Ϥϱϯꜜ: Ҡњ Ϥ Y ᾼϱ/ϯꜜ 

ᾃ Ṷ : ӣ Ϥϱϯꜜғ , Ἤ Ϥᾼϱϯꜜ Ϥ Џ֯׀ג

ᵂӭ ϯ(ADC.txt), ֯ḕװ ӣ Ϥϱϯꜜғ ג Ϥ ѹ┬ϯ ứ

,Ἤѿ׀ , Ϡ ׀ ᾌᶮ (*.law)Пҵ, ADC.txtҫҵ׀

ϚԌȴ ᾌᶮ , Ԓ ADC.txt ϹЏᵂӭ ϯԛ ᾌᶮ ᵛҠȴ 

 

иέ Ὠ 

8 bit ⇔ȲCLK/CS: 

 

 

8 bit ⇔: 
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8 bit ⇔,2ôs Complement ӱ 
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AcceleroMeter 

 

AcceleroMeter(AccMeter) иέ ẁϠ SPI Ѐ ҏᾼҒ ⇔ иέ

ғ , ϷҠѿ ϚḔ ӂᶁѿц ạṛ פ Ѡ― . 

  

ứ 

 

CS: Chip Select, ╓ứ CS ᴯ Active HighἨ Active Low 

CLK: Clock 

SDI: Data Ϥ ᴯ, ╓ứ֯ ClockᾼϱсἨϯ ậ  

SDO: Data ҏ ᴯ, ╓ứ֯ ClockᾼϱсἨϯ ậ  

₤ : Ғ ⇔ ICᾼ₤  

ῴỞ Full -Scale: Ở ᾼ Full-Scale 
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ӱ פ : : / ѿ ếҒ ⇔ ᵂפ ᾼғ  

: / ֮ᵿȳ ғ  

ӂᶁ : / ӂᶁ ғ , ±255  

 

иέ Ὠ 

ғ : 

 

ғ פ +  ạ: 
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AD-Mux Flash 

 

׀ Ѐצи Parallel(גԝ) Serial(ᵻ ԝ)ȲӦϹ ParallelѠהᾼ ᴯ

ֵȲ֪ױ Address Data ᴯԚṹ╥ ᵅ ᴯ ᾼϚ ᾎȲױ ꜜ ᾼ

ᵛ׀ AD-Mux Flashȴ  

 

 

 

Amax: ứ Address ᴯᾼ Ȳ ֪ ᴖצἬЛ֝ȴ 

ᴞ /ᴞứ : ᴞ ȲҬ ADQ[0](LSB)ȲẔ҃ ᶧ

ᴞ ȴ ᴞứ Ȳ ┬ϯ ┬ ȴ 
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Flash: Flashṿӣᾼ ạ ᴯȴ 

PSRAM: PSRAMṿӣᾼ ạ ᴯȴ Ԍ MCP ֝ צ Flash PSRAMȲ м

has PSRAM Ҡ֝ PSRAM иέȴ 

Configuration: ӦϹ AD-Mux FlashҠѿ Ễ҆ ד Ȳ иέ

ậᾌᶮ ֪ Л ᾼ Ȳ иέϱᾼכ ȴἬѿ ṿӣ῏֯

ױ ᵫ῀ȴ 

 

иέ Ὠ 
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APML  

 

APML (Advanced Platform Management Link) Ӧ AMD ἬạứȲ

APML╥Ϛ ҵ (out-of-band) ᾼ сṆ Ҡ ⇔ ạȲ ᾼᶾ

֯ 6 ї Opteron ӂүИẓ ȴ  

 

 

 

: ∕ ᾬϱȲ֢ ‒ Ȳ ֯ иέ ᾼ ȴ 

7-bit addressing (Include R/W in Address): ӱ 8ᴯ ⇔֮ᵿ(7ᴯ ⇔֮ᵿҒ

ϱ 1ᴯ Rd/Wr)ȴ 

PEC: Packet Error Checkȴ 

ἕ : иέ ἕ ֪ Ἤ ᾼכ ȴ 

 

иέ Ὠ 
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BiSS-C 

 

BiSS-C(Bidirectional Synchronous Serial C-mode) ‒ ╥Ϛ Ӧ Ic-Haus

еҨἬ ҏᾼϚ Ὅהԓ Џ֝Ḕᴭᴩ ‒ Ȳ Ṝ Ȳ ֣Ȳ

ᾼ ‒ᴖ Ȳ֯ Ԉϱ Џ SSI ȴ Бכ

‒ ᾼ о ȴ 

 

 

 

MA/SLO : ‒  

Type of data: ᾼ ₤ȲצϮ ȸRegister Data-CDM, Register 

Data-CDS, Single Cycle Data. 

Serial data length(bits): ֯ Single Cycle Data ᾼ ⇔ȴ 

 

иέ Ὠ 
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BSD 

 

BSD(Bit Serial Device) ╥Ϛ ạ ЀȲѻ ӣ֯ ӣᾼ ᴃṆ ȴ 

 

 

 

Data: ‒  

Bit rate:  ᾼ ⇔ȴ 

 

иέ Ὠ 
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CAN 

 

CAN(Controller Area Network) Ϲ Ӧ҅ד80 Bosch Ԓ Ȳ ᾼ╥֪

ṿӣϹ ₤Ḧ ϱЛ Ғᾼ І Ȳ ṷ ṿḦ Ғ ֵғ  Ғ

ȲϷ Ғ ạṆ ᾼ ⇔ȴCAN Bus ӣ ‒ Ȳצ Ἤ ᾼ

CAN_H(High) CAN_L(Low)ᾼ ȴCAN_H ẞᾼ CAN_L ẞᾼ

ч֣ȴ 

 

 

 

ע :  Differentialȴ 
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Differential : ᾬ ‒ Ȳ‒ ᴞ Ғӱᾌ Ȳ  CAN ‒  CAN_HȲ

CAN_LȴҠ ᾼ DSO 1-6ȴ 

CAN_H/CAN_L : Ҡ᾿ ứᾼᾬ ȲἨ Ӧן (Transceiver)

֧ᾼ ‒ ȴ 

ᴞ Data Rate: ע ᴞ  Data Rateȴ 

Ӊмᾼ ȲӦ ᶧ ᵗ Data Rateȴ Ӊм Ȳṿӣ῏Ҡѿ ∂ᾼ

Data Rate ȲἨᴞᴩ Ϥ Data Rateȴб ᾼ Data Rate  5Kbps-1Mbpsȴ 

 CAN FD ғ ֧, ֪ Data Rate , Ἤѿױғ ᴞ ȴ   

ᾌᶮМ ӱẘ⇔: ֯ᾌᶮϱ ӱẘ⇔Ȳ  CAN FD ғ ֧, ֪ Data Rate 

, Ἤѿױғ ᴞ ȴ 

 

иέ Ὠ 

ṿӣ ᴞӱᾌ Differential‒ ᴩиέȴ 

 

ṿӣ CAN_H‒ ᴩиέȴ 
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Closed Caption 

 

Closed Caption╥Ϛ ᾼ ѠᾎȲҠѿӣ ѝֿȳֿ

ҒϤג МȲ Ὅ Ҡѿṿӣ Closed Caption Ϲ Мᾼѝ

ֿậҏ ȴ 

 

 

 

: ∕ ᾬϱᾼ‒ ֯ иέ ᾼ ȴ 

 

иέ Ὠ 
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DALI  

 

DALIɎDigital Addressable Lighting InterfaceȲ ֿҠ ԏ Ѐɏ ╥ӣϹ Ṝ

҅о Ὑ ạ ᾼ‍ צ Ȳ╥Ϛ ֯ ϱ Ѐ Ὑ ᾼ ‒

ếѠᾎȴDALI ᴯ 19 bitȲ ᴯן 11 bitȲ ֵҠќ═ 64 ☼

֢ᴞ ᵿȲ16 ẞ ϱȴDALI ҏᴟЭ ẞϠ ᾛᾼ

ᾃȲ ☺ᾼ ẓạ Ϸԓϩќ═ ᾼ ȴ 

 

 

 

LA : ∕ ᾬ ֯ иέ ᾼᾼ ȴ 

ἤ: и D-, D+, ᴞ Ϯ  ȴה

D-: Ϥ ᾼ‒ ἤ D-ȴ 

D+: Ϥ ᾼ‒ ἤ D+ȴ 

ᴞ : ᴞ Ϥ ᾼ‒ ἤȴ 
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ᾌᶮМ ӱẘ⇔: ֯ᾌᶮϱ ӱẘ⇔ȴ 

 

иέ Ὠ 

Ϛ  

 

Ϛ ן  
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DMX512 

 

Ӧ USITTɎּר ᶾ ɏ ạү ạ ԏ ȴ EIA/TIA -485

ạ ү ẓȴ 

 

 

 

: Data: DMX512  

ᴞ : Ҡ ╥ᵡᴞᴩ ȴ 

 

иέ Ὠ 
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ᵫ ᾼ Ὠѿᴊ ӱȲ Єᴊ ᴥ ȴ 
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DP Aux Ch 

 

DP AUX CH (DisplayPort Auxiliary Channel)ȲDisplayPort ֿ Ѐᾼ Ȳ

ᴖ Auxiliary Channel ╥ ᵗᾼ Ȳӣ ȳ ế ȴצҙ Џѿ

ц ֣ ᾼ ἤȴ 

 

 

Data: AUX CH  

Show DPCD: м ֧ ӱ DisplayPort Configuration Data ‒  

 

иέ Ὠ 

Л ӱ DPCD: 
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ӱ DPCD: 
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eSPI 

 

eSPI  Intel ѷ҅ѻὰἬṿӣᾼ Ȳ֯ס ֥  / ᾼ SMBus / LPCצ

SPI Flash ЀȲѿ П ȴ  Enhanced 

Serial Peripheral Interface (eSPI) Interface Base Specification (for Client and Server 

Platforms) June 2013, Revision 0.75.  

 

eSPI  

 

ứ 

CS#:  Chip Select (Active Low) 

SCK:   Clock 

I/O0 - I/O3:  Data Ϥ/ ҏ ᴯ 

Alert:  Alert‒  (Optional) 

ῴỞ  

I/O Mode : ᾌᶮ›◕ᾼ I / O Single / Dual / Quad, П֧иέ

ғ ᴞ ᾌᶮ ᴞ й I / O ȴ 



  

 

   42 
 

Acute Technology Inc.  

Copyright Ò2018 

 

Alert Mode : ᾌᶮ›◕ᾼ Alert ╥ ᴞ I/O1Ἠ╥ Alertȴ 

Command deselect time: tSHSL, Chip Select# Deassertion Timeȴ 

Clock LOW to output valid: tCLQV, Output Data Valid Timeȴ 

ӱ  

ӱ Configure : ϚḔ έ SET_CONFIG/GET_CONFIG ȴ 

ӱ Status : ϚḔ έ Statusᾼ ȴ 

Reduced Report: , Ѡ― Command Flowȴ 

Filter : ứᾼOPCode/Cycle TypeἨ╥Address ӱἨЛ

ӱ ᵫȴ 

ᾃ: Address Filter ϹЏᵂӭ׀ ϯᾼ LA\eSPI\eSPIFilterX.bin 

ᾌᶮ ᴥ 

Ҡ ứ Frame ḕ Field П ᴥȴ 

иέ  

иέᾼ Ȳ Ởᴯ ẞ ḇᴯ П ᵂиέȴ 

иέ Ὠ 
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FlexRay 

 

FlexRay Ȳќ═ Ȳḕ ᾼ ⇔ ẞ 10Mbpsȴ 

ᾬ (Physical Layer) : FlexRay Physical Layer ╥ и‒ (Differential 

signal)ȴ‒ ֯ Ȳ ╥ ᾼȲ ᴯЛỆứȲ ᾎ᾿ ṿӣ

иέ ᾬ ȴӇ ӱᾌ Иצ ᾎ и‒ ȴֽ ϯ

Ἤӱ FlexRay ‒ ᾼ ᶮȲ ᴥ Ȳ╥צ ᾼ ȴ 

 

ӱᾌ FlexRay и‒ Ȳ╥ ‒ ד ֧ȲИ Ở ᴩ . 

Лắ П Ȳֽϯ ἬӱȲ ᴥ BPȲ ᴥ BMȲ ᴥ╥ BP-BM

֧ᾼ‒ . 

 

Ȳױ֪ ᴩᾬ Ȳ Ҭ  LA ӱᾌ Ғ Ȳג  LA 1 

ẞ BP or BMȲW ПӣȲ Ҡѿᶙכ Ғȴ  BP ц BM 



  

 

   44 
 

Acute Technology Inc.  

Copyright Ò2018 

 

Ἤ Пӱᾌ Ȳֽϯ Ἤӱȴ 

 

( ) (Communication Data)  
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ע :  Physical Layerȴ 

Physical Layer: ᾬ ‒ Ȳ‒ ᴞ Ғӱᾌ Ȳ  FlexRay ‒  BPȲ

BMȴҠ ᾼ DSO 1-6ȴ 

Communication Data (TxD): ( ) ‒ Ȳ‒ ᴞ иέ Ȳ

 FlexRay transceiver П TxD ц TxEN ‒ ȴ 

Communication Data (RxD): ( ) ‒ Ȳ‒ ᴞ иέ Ȳ

FlexRay transceiver П RxDἨҔᵶ RxEN‒ ȴ 

ᴞ  Data Rate: ע ᴞ  Data RateȴӉмᾼ ȲӦ ᶧ ᵗ

Data Rate Ӊм Ȳṿӣ῏Ҡѿ ∂ᾼ Data Rate 10/5/2.5 MbpsȲἨᴞ

ᴩ Ϥ Data Rateȴб ᾼ Data Rate  1Mbps-20Mbpsȴ 

FlexRay Channel: ṿӣ῏Ҡѿ╓ứ FlexRay Channel  Channel A Ἠ BȲѻ

ᵂ  Frame CRC ▲Пӣȴ 

иέ ᶧ ӱ ‒ ֽϯ 

‒   

TSS Error Unable to detect TSS 

FSS Error Unable to detect FSS 

BSS Error Unable to detect BSS 

FES Error Unable to detect FES 

Header CRC Error The header CRC value is incorrect 

Frame CRC Error The frame CRC value is incorrect 

ֿῶӱП  

  

TSS Transmission start sequence 

FSS Frame start sequence 

BSS Byte start sequence 

FES Frame end sequence 

DTS Dynamic trailing sequence 

CAS Collision Avoidance Symbol 

MTS Media Access Test Symbol 

WUP Wakeup Pattern 

CID Channel Idle Delimiter 
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иέ Ὠ 

 FlexRay Communication Data‒ (RxD), 10Mbps 
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HD Audio 

 

HD Audio(Intel High Definition Audio) ╥ Intel Ϲ 2004 ד ҏᾼ ᶾ , ṿ

ᾎѩ AC97 ḆԒ  

 

 

 

 : Ҡ и  SYNC, BCLK, I/Oȴ  

Ѡ֣: ứ I/O ╥ SDI Ἠ SDOȴױ иέП Ȳ ṿϯѠ

ᴯ ᴥ ПḂ ȴ 

 

 



  

 

   48 
 

Acute Technology Inc.  

Copyright Ò2018 

 

иέ Ὠ 
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HDMI -CEC 

 

HDMI : ⇔ֵ Ѐ( ѝȸHigh Definition Multimedia InterfaceȲ

HDMI)╥Ϛ ԓ ֿо ế ЀȲҠѿ ᾼ ‒ ц

‒ ȴHDMI ҠӣϹ ȳDVD Ὅ ȳ Ϣ ȳ ȳ ֥ Є

ȳ ֿ ȴHDMI Ҡѿ֝ ế ‒ ȲӦϹ ế

‒  ӣ֝Ϛ ȲЄЄ оϠṆ ᾼׄ ȴ 

CEC: ԓѝ Consumer Electronics ControlȲӣ Џ ᾼ AV Link

‒ Ȳѿ―ќ═ Ϛ ᵂֵү AV Ȳ Ὺ ֣ᴭᴩ Ȳ֯ HDMI 

1.0 Мạ Ȳ֯ 1.2aᾪМḆ ȴ 

 

 

 

: ∕ ᾬϱȲHDMI-CEC ֯ иέ ᾼ ȴ 
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  ᴯ : Ϛ ╥֯ 1.05msȲṿӣ῏Ҡᴞ ȴ 

 

иέ Ὠ 
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HDMI -DDC(EDID)  

 

EDID(Extended Display Identification Data)╥∂ӴϹ DDC ϱѿ I2C ᾼ

ȲᴯϹ Address 0xA0/0xA1Ȳӣ ӱ ѿцќ═ᾼ ӱ Ȳ

ӭ›֯ HDMIȳDVI ѿц VGA ᾼ М Бќ═ױ ▐ ȴ 

 

 

 

SCLȸ I
2
C П Clock 

SDAȸ I
2
C П Data 
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7-bit addressing: ӱ 7ᴯ ⇔ᾼ֮ᵿế 1ᴯ ⇔ᾼ Rd/Wr 

7-bit addressing(Include R/W in Address): ӱ 8ᴯ ⇔֮ᵿ(7ᴯ ⇔֮ᵿҒϱ

1ᴯ Rd/Wr) 

ἕ Ѫẛ: иέ ἕ ֪ ׀  ᾼѪẛכ

иέ֧ :ה Ϛ ᶙ ԝῶ 

 

иέ Ὠ 
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HDLC  

 

HDLC(High-level Data Link Control)ӣϹ Data Link LayerПМϷ╥ Cisco

ṿӣᾼ⅔ ȴ 

 

 

 

HDLC:  ‒  

Mode: Sync / Async,֝ Ḕц Ḕ  ה

Bit rate:  ‒ ⇔ 
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иέ Ὠ 
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HDQ 

 

Ӧ א (TEXAS INSTRUMENTS)ἬạứȲṿӣϹ ᴃ ᾼ ӱ ӣȲѻ

╥ ӣ֯ ἤ І ₇Ѡ ȴHDQи 8ᴯ 16ᴯ ⇔ Ȳ֮ה

ᵿỆứ 7ᴯȴϚ HDQᾼ⅔Ҕѻ Ӧ Breakȳ7 bits Addressȳ1 bit R/Wế 8 bits 

DataἨ╥ 16 bits DataἬ ȴכ ᾼѠה LSB(Least-significant bit)ẞ

MSB(Most-significant bit)Ȳ Є 5Kbit/sȴ 

 

 

 

 : ∕ ᾬϱᾼ‒ ֯ иέ ᾼ ȴ 
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ӱ ᴃ‒ :Ҡ ӱ ᴃ ICế ᴃП ᾼ╓҆  

 

иέ Ὠ 

Write : ῶӱ Ϥ Ȳ֧ ȴ 

Read: ῶӱ ậ Ȳ֧ ȴ 

 

ӱ ᴃ‒  
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HID Over I
2
C 

 

HID Over I2C (Human Interface Device Over I2C) ѻ ӣ֯Windows 8, ARM

ᾼӂү▐ ϱ;ҫϚ HID Over USB ╥ ӣ֯ x86Ṇ ϱ,֯Windows 8

ќ═ HID Over I2C иέᾼ ╥ ὰȴ 

 

 

 

: ứ∕ ᾬϱȲ֢ ‒ Ȳ ֯ иέ ᾼ  

7-bit addressing: ӱ 7ᴯ ⇔ᾼ֮ᵿế 1ᴯ ⇔ᾼ Rd/Wrȴ 

7-bit addressing(Include R/W in Address): ӱ 8ᴯ ⇔֮ᵿ(7ᴯ ⇔֮ᵿҒϱ

1ᴯ Rd/Wr)ȴ 

10-bit addressing: ӱ 10ᴯ ⇔֮ᵿȴ 

ἕ Ѫẛ: иέ ἕ ֪ ׀  ᾼѪẛȴכ
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иέ Ὠ 
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I
2
C 

 

╥Ϛ ᴭᴩה Ȳṿӣֵѻ ▐ ȲӦ PhilipsеҨ֯ ҅ד1980 Ϡ

ѻ ὰȳ ϤהṆ Ἠњ ӣѿ ᵅ ҵ ᴖ ἬạứᾼϚ

ȴϷ╥ І Ṇ М ṿӣᾼ ȴI2CҬṿӣ ֣‒ ȲϚ ╥

(SCL)ếϚ (SDA)Ἤ ‒ȴכ Ԛצ Ở(Start)ȳ֮ᵿ

(Address)ȳ (Data)ȳ (Read/Write) ȲẔ ᾼѠה╥ ֣ᾼȲ ה

и 8 bitsế 10 bits ȴ 100kbit/s-3.4Mbit/sȴ 

 

 

 

Clock Channel (SCL): I
2C П Clockȴ 

Data Channel (SDA): I
2C П Dataȴ 
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֮ᵿ : ֮ᵿ  ה

7-bit addressing: ӱ 7ᴯ ⇔ᾼ֮ᵿế 1ᴯ ⇔ᾼ Rd/Wrȴ 

7-bit addressing(Include R/W in Address): ӱ 8ᴯ ⇔֮ᵿ(7ᴯ ⇔֮ᵿҒϱ

1ᴯ Rd/Wr)ȴ 

10-bit addressing: ӱ 10ᴯ ⇔֮ᵿȴ 

ᵫ : ӱ Ѡה: ֯ ᵫ М ӱ Ҡѿ 8Ἠ 16 ᴯȴ 

ἕ Ѫẛ: иέ ἕ ֪ ׀  ᾼѪẛȴכ

 

иέ Ὠ 

Wr : ῶӱ Ϥ ȴ 

Rd: ῶӱ ậ ȴ 

Informationᾼ Ϛ ӱ ȴ 
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I3C 

 

I3C ╥ I
2
C ꜜ ᾼ , ἬѿṼ ═ϡ  SCL (clock), SDA (data) ֝ Ϲ I

2
Cȴ 

I3C SCL clock ᾼ ֯ spec. Мứ ЄҠ  12.9 MHz, Ϛ ╥֯ 12.5 

MHzȴ 

ќ═Ϯ Џᵂ , и ╥ 1.2 V / 1.8 V / 3.3 Vȴ 

I3C ╥ Ϛ҅ᾼ  (sensor) Ѐ , Ẕ֯Ϛ Ϛ М ֥Ϡֵ

ꜜ ,ѻ ӣ╥ о ₤њ , ᾬ ѿцḦ Ṇ Мᾼ

֥ȴ 

 

ứ 

 

Clock Channel (SCL): I3C П Clockȴ 

Data Channel (SDA): I3C П Dataȴ 
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иέ Ὠ 
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I
2
C EEPROM 

 

EEPROMȲἨ E2PROMȲԓ ɦ Іἳ Ҡה Ҭ ׀

(Electrically-Erasable Programmable Read-Only Memory)ɧȴEEPROM ԈȲẔ

Ѐ Ҡи ᴭᴩה(serial) (parallel)הᴩג ȲI2C EEPROM Ϲ 2 ᴭᴩ

₤EEPROMȲẔ ה ѿ 24 ᾼṆԝȴ 

 

 

 

Clock Channel (SCL): I
2C EEPROM П Clockȴ  

Data Channel (SDA): I
2C EEPROM П Dataȴ 

֮ᵿצ ᴯ : I2C EEPROM֮ᵿᾼצ ᴯ Ȳ ע 7ȴ 

7-bit addressing (Include R/W in Address): ӱ 8ᴯ ⇔֮ᵿ(7ᴯ ⇔Ғϱ 1

ᴯ Rd/Wr)ȴ 

иέ 24LCS61 / 24LCS62: ╥ᵡиέ 24LCS61 / 24LCS62Ȳ м Ȳ ѿ
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24LCS61 / 24LCS62 ᾼצ EEPROMᾼ ҟиέȴ 

ἕ Ѫẛ: иέ ἕ ֪ ׀  ᾼѪẛȴכ

 

иέ Ὠ 
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I
2
S 

 

╥ IC ֿ ᾼϚ Ѐ Ȳ╥ ᵓ еҨ ֿ П

ᾼ ᴖạứᾼϚ Ȳ ṿӣ֯ CDᾼ PCM ẞ CD

Ὅ Мᾼ DACϱȴ֯ I2Sᾼ МȲ ứϠ Ԉ Ѐ ц ֿ ᾼ

הȲ ӣᴭᴩᾼѠה 2 (ҿҢ ) ȴӦϮ ȲϚכ ╥

(SCK)ȳҫϚ ╥ֿ (WS)ѿц (SD)ȴ ה Єẞ 20 bitsȴ 

 

 

 

 : ∕ ᾬϱ֢ ‒ ֯ иέ ᾼ ȴ 

Data bits : иέ ᾼᴯ Ȳ ╥ 1-24 Bitsȴ ע 16 Bitsȴ 

ҏ ᾌᶮ: ҠϹᾌᶮ ҏ ᾼᾌᶮȴ 

Ὅ: Ȳױғ Ҡѿ᷂Ἤצ Dataן ֧ȲϹиέᶙ ֧

ᴩ Ὅȴ Ҡѿӣ ᶶᾼѠה ╥ᵡБ Ӕ ȲᴖЛӇ ȴ

ӦϹ Ὅᾼ ⇔Ȳ иέ ᾼ צ⇔ Ȳ∂ Ҡ

иέ ᾼ ⇔ἮЄȲג ю иέ ṿӣᾼ ȴ 

׀ ᾌᶮ(.WAV) : Ҡ Ἤצ Data ׀ (.WAV)׀גϹЏᵂӭ ϯȴ 
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иέѠᾎ: Ҡ Ḗ I2S Justified/MSB Justified/LSB Justified/PCM/TDM

 ȴה

ӱ Ѡה: Ҡ ᵫ ӱᾼ ȴ 

 

иέ Ὠ 

ᾌᶮֿ◕ έҏ  

 

ᾌᶮѿ ᾌᶮ ạҏ  
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I80 

 

Inter 8080-series interfaceѻ ╥ӣ֯ LCM ᾼ ȴ I80 interfaceȴ 

иέ 8080-series 3Ἠ 4 Ctrl Bus(WRȳRDȳCSц D/C)ȲData Bus

ṿӣ῏ứ ᴖứȲᴟю 4 bitsȴ֪ױᴟю 7 ChannelȸWRȳRDȳCSȳ

D0-D3ȴ צ D/C Pin 8 Channelȴ ṷ‒ ᾼ Ҡѿᴞᴩ ȴ

ᴖ 8 bits Data bus 11 ‒ ȸWRȳRDȳCSȳD0-D7ȴṼױ éȴѿϯ

╥ 8 bits Data busᾼ ẂȲ I80 Bus ϯῶ иέ ȴWR ẞCH0Ȳ

Ṽױ ȴ 

 

 

 

 

 

 

 

 

 

 

I80 Bus иέ  

WR CH-00 

RD CH-01 

CS CH-02 

D0 CH-03 

D1 CH-04 

D2 CH-05 

D3 CH-06 

D4 CH-07 

D5 CH-08 

D6 CH-09 

D7 CH-10 



  

 

   69 
 

Acute Technology Inc.  

Copyright Ò2018 

 

: ∕ ᾬϱȲ֢ ‒ Ȳ ֯ иέ ᾼ ȴи ╥

WRȳRDȳCSȲѿц DATA PINȴ 

ᴩ D/C: D/C Pin ᴩ Ȳ ױ Pin ứ╥ DataἨ╥ CommandȴD/C 

Pin Low╥ CommandȲD/C Pin High╥ Dataȴ 

: иέᾼ DATA PIN╥ 4 Bitsȳ24 Bitsᾼ ȴ 

ᴯ ᶧ: иέᾼ ╥ LSB First ╥ MSB Firstȴ 

ӱѠה: Report ЀϚԝצϦ dataȴ 

 

иέ Ὠ 
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IDE  

 

IDE(Integrated Device Electronics)֥ ה І ЀȲ IDEȲ╥Ϛ ṿӣ

Ϲ ӣ (hard disks)ȲỆ (solid-state drives)Ȳԏ (CD-ROM) 

П ЀȴIDE רӦּנ Western DigitalеҨṿӣ֤ױ ᴩẔ

ȴẔӔהᾼ ֤ ╥ ATA/ATAPI(Advanced Technology 

Attachment/AT Attachment Packet Interface)ЀȴӦϹ ᾼ ҒȲ

⇔ с Ḗц֢ ׀ Л ҏ Ȳṿ ATA ═ ȴ֯ Ȳד1998

ATA-4 ҒϠ ATAPI Ȳṿ ATA Ҡѿ ԏ цẔһ׀ ȴ֯ Ȳד2003

ῶϠ SATA(Serial ATA) Ȳṿ ᾼגᴩ ATA Ḇ֤ PATA(Parallel 

ATA)ѿ ȴ 

 

иέ IDEȲ֪ ᴩג╥ Ȳ ṿӣ ֵᾼ Ȳ֪ױᶺ Ẕи Ϯ

₤ȴ 

Ϛ (11 pin): Ẕ‒ DASP-ȳDIOR-:HDMARDY-:HSTROBEȳ

DIOW-:STOPȳDMACK-ȳDMARQȳINTRQȳIORDY:DDMARDY-:DSTROBEȳ

PDIAG-:CBLID-ȳRESET-ȳCSELц IOCS16-ȴ 

׀ (5 pin): Ẕ‒ CS(0:1)-ц DA(2:0)ȴ 

(16 pin): Ẕ‒ DD(15:0)ȴ 
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ᶺ ∂ IDE bus иέ П ֽϯȸ 

IDE Pin No. IDE Pin name IDE Pin Description LA default Channel No. 

Pin1  Reset-  Hardware reset  Channel 0  

Pin2  Ground        

Pin3  DD7  Device data  Channel 1  

Pin4  DD8  Device data  Channel 2  

Pin5  DD6  Device data  Channel 3  

Pin6  DD9  Device data  Channel 4  

Pin7  DD5  Device data  Channel 5  

Pin8  DD10  Device data  Channel 6  

Pin9  DD4  Device data  Channel 7  

Pin10  DD11  Device data  Channel 8  

Pin11  DD3  Device data  Channel 9  

Pin12  DD12  Device data  Channel 10  

Pin13  DD2  Device data  Channel 11  

Pin14  DD13  Device data  Channel 12  

Pin15  DD1  Device data  Channel 13  

Pin16  DD14  Device data  Channel 14  

Pin17  DD0  Device data  Channel 15  

Pin18  DD15  Device data  Channel 16  

Pin19  Ground        

Pin20  Key pin        

Pin21  DMARQ  DMA request  Channel 17  

Pin22  Ground        

Pin23  DIOW-:STOP  
Device I/O write: Stop Ultra 

DMA burst  
Channel 18  

Pin24  Ground        

Pin25  
DIOR-:HDMARDY- 

:HSTROBE  

Device I/O read: Ultra DMA 

ready: Ultra DMA data strobe  
Channel 19  

Pin26  Ground        

Pin27  
IORDY:DDMARDY- 

:DSTROBE  

I/O channel ready: Ultra DMA 

ready: Ultra DMA data strobe  
Channel 20  

Pin28  CSEL  Cable select  Channel 21  

Pin29  DMACK-  DMA acknowledge  Channel 22  

Pin30  Ground        

Pin31  INTRQ  Device interrupt  Channel 23  

Pin32  Obsolete (see note)  Device 16-bit I/O in ATA-2  Channel 24  

Pin33  DA1  Device address  Channel 25  

Pin34  PDIAG-:CBLID-  
Passed diagnostics: Cable 

assembly type identifier  
Channel 26  

Pin35  DA0  Device address  Channel 27  

Pin36  DA2  Device address  Channel 28  

Pin37  CS0-  Chip select  Channel 29  

Pin38  CS1-  Chip select  Channel 30  

Pin39  DASP-  Device active, device 1 present  Channel 31  

Pin40  Ground        
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: ∕ ᾬϱ֢ ‒ ֯ иέ ᾼ ȴ и 3

(Ϛ ȳ ׀ ц ) ᴩứ ȴ 

⧵Ҡѿ╓ứ :ה ṿӣᾼ ╥ Ϛ Ȳѿ―Ϲ IDEиέ Ҡѿ

Ӕ Ễ҆ȴ Ӕ ╓ứȲиέӼҠ ᴩȴ 

иέ ᵫ: Ҡѿ╓ứ֯ ӱ ᵫ ЀҬ ӱṪṷ ׀ ᾼȲѩֽȲ ׀

Лм Ȳצ Ϲ ׀ ᾼ Л ҏ ֯ ᵫ Ѐȴ Ȳ ֯

иέ Ὠ Ȳ ׀ ᾼ ȴ 
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иέ Ὠ 
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Indicator  

 

Indicator╥ӣ ᵗṿӣ῏ ӱ‒ ᾼЏẓȲѻ ӣϹ ӱ‒ ᾼ Ȳ ṿӣ

֯иέ‒ Ḇ᾿ ᾼậ ᾼ‒ ȴ 

 

 

 

ᴕԏ ╥ẘ⇔ᾼ ȲҠѿ ӱ Ἠ╥  Ȳ òҬ ӱ ò м ẘ⇔

Ҭ ӱ ȲἏҿ ȲἏ Ӕ ȴϷ ӣ ᵗ ‒ ȷ ע

ԏ (T)Ȳ ẘ⇔ᴞ ‒ ȴ 

 

иέ Ὠ 

ṿӣ ц Indicatorᾼ Ȳ ԏע П ᾼ Ȳ

ҠṿӣЛ֝ᾼ ᴕԏ ᵗ Ϥ‒ ȴ 
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IrDA  

 

IrDA(Infrared Data Association)1993דӦ HPȳIBMȳSharpȳSONY Хϫ

רּ֯ ∂Ӵ ᾼ ҵԏ Ȳ ᾼ Ѡהȴ 

 

 

: ∕ ᾬϱȲ֢ ֯ иέ ᾼ ȴ 

 

  



  

 

   77 
 

Acute Technology Inc.  

Copyright Ò2018 

 

иέ Ὠ 
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ITU656(CCIR656) 

 

╥ ‒ (ITU-R)Ἤạứᾼ ‒ ᾼ ȴṿӣה

YUV ᾼ ᴥ ѠהȲ ‐⇔цᴥ Ϯ ȴ RGBᾼ Ѡה

ѩ Њȴ 

 

 

: ∕ ᾬϱȲ֢ ֯ иέ ᾼ ȴ 

Data Bits: Data ᾼ ȲҠ 8ȳ10  ȴה
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иέ Ὠ 
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JTAG  

 

JTAG(Joint Test Action Group)╥Ϛ (IEEE 1149.1)Ȳѻ ӣϹ

Ὺѱ Ȳ ֵ֯ ᾼ Ԉ ќ═ JTAG Ȳֽ DSPȳFPGA ȴ

ᾼ JTAG ԚҔ╗Х ‒ ЀȸTCKȳTMSȳTDIȳTDOế TRSTȴẔМҳ

╥ Ϥ‒ ЀếҫҵϚ ╥ ҏ‒ ЀȴJTAG ῴ╥ӣ Ὺѱ ᴩ

ᾼȲ Ӑ ╥֯ Ԉ ứ Ϛ TAP(Test Access Port)Ȳ ӣᾼ JTAG

Џẓ ᴩ ȴ 

 

 

 

: Ҡ и 3 ( ȳ ц ᵫ) ᴩứ ȴ 
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: ╓ứ иέ ∕ ᾬד П Channel ȴTREST pinҠӦṿӣ῏

ứ Л ṿӣȲ ṿӣ ╓҆ғ ᾼ ȲṪṆ Ἤ ứᾼ╓

҆ ứ Л ṿӣ TREST pinȴ 

 

 

ӱ (Test data): ṿӣ῏Ҡ TAP stateᾼ Shift-IRȳ

Shift-DRȴ ѿ 16 ạ ӱ TDIἨ TDOᾼ ȴ 

(Test data)ᴯ ᶧ: ֪ JTAG֯ Ȳ ⇔Ҡ Лứȴ֪ Ȳױ

ṿӣ῏Ҡ╓ứ TDI/TDO Ȳ ╥ LSB FirstἨ MSB Firstȴ 

╓҆: Ӊ ╓҆ғ Ȳ ҠѿכẞϚ ╓҆ԝῶȴJTAG protocol

иέ ֯ Update-IR Ȳ ╓҆ ׀ (Instruction register)ᾼ П╓҆ ӱҏ

ȴӣ Ҡ ñ éòғ Ȳṿӣ ᴞᴩ Ғ Ḃ╓҆ԝῶѝԈ

(JtagInst.txt)ȴ Ḃᶙ֧כȲԛ┬Ϛװ ñẚ òȲ ҠѿḆ ╓҆ԝῶȴ 

Acute Jtag Instruction table(JtagInst.txt): ױѝ Ӧ Jtag DLLѻ ẁȲṿӣ῏

Ҡ ᴞАᾼ Ḗ ױ ȴӐеҨӼќ═ BSDL Ȳה Ҡ᾿ BSDL 

file ҒϤȲҠעҟ ╓҆ ᾼ Ȳ Ὑ Ӑכ а ֧  Acute Jtag 

Instruction table ᾎ Ὑȴ 

ᵫ: ӣ ᵫ ғ ȲҬ м ӱϹ ᵫ Ѐ ᾼ ӭȴ  
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Show TDI or/and TDO: òShow TDI and TDOòȲ ᵫ Ѐ ֝ ӱ

TDI  TDOȴ 

 

иέ Ὠ 

Altera EPM3256AT144 Programming‒ έӱ  

 

ARM7 Read IDCODE Jtag‒ έӱ  
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Acute Jtag Instruction table ᾎ Ὑ(JtagInst.txt) 

Ӑѝ Ἤṿӣᾼ ֿȲꞋ 16 ạῶӱȴ 

##ȸ Уֿ ᵛ ᷅ᾃȴ 

#IDȸ╓҆ԝῶ Ȳ ╥ 00-FFȴ∂Ӵ Ӈ ᶧ∂ӴȲ צ Л ᵛ

ḇȴ 

#NAMEȸӐ╓҆ ֤ Ȳ֤ױ ӱϹ П╓҆ԝῶϱȲ 32 

bytesȴ 

#LENGTHȸ╓҆ ⇔Ȳ Ϥ╓҆ ⇔Ȳѿ bit ᴯȴ 

#CAPTUREȸ╓҆ Capture Ȳױ Ϲ Capture-IR Ȳ Ϥ╓҆ ׀

(Instruction register)ȴ 

#INSTȸ╓҆ῶȲ Ϛ ╥╓҆ Ȳ ϡ ╥╓֤҆ Ȳ 32 bytesȴ

#INSTȸ֧ צ Ȳ ῶӱ╓҆ ḇȴ 

#TRSTȸ ╥ᵡ TREST‒ ȲֽὨ Ϥ 1ȴЛ ᾼ 0ἨЛ



  

 

   84 
 

Acute Technology Inc.  

Copyright Ò2018 

 

Ҡѿȴ 

#BSDLȸ Ϥ BSDL fileȲ BSDL fileᶙ ᵛҠȴBSDL file έᾼ ӭȲ

ϱ 1-6Ϛ ȴ 

   

Ẃȸ#ID:00 

#NAME:ARM7-ARM9 

#LENGTH:4 

#CAPTURE:1 

#INST:0, EXTEST 

#INST:2, SCAN_N 

#INST:3, SAMPLE/PRELOAD 

#INST:4, RESTART 

#INST:5, CLAMP 

#INST:7, HIGHZ 

#INST:9, CLAMPZ 

#INST:C, INTEST 

#INST:E, IDCODE 

#INST:F, BYPASS 

#INST: 

#ID:01 

#BSDL:C:\3256at144_1532.bsd 
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LCD1602  

 

╥Ϛ ӣᾼ ӱ ЀȲӣ ӱ 5*8Ἠ╥ 5*11ᾼֿᶮ ȴ ӭ› LCD

ᾼ Ȳצ ҏ ᴿדֵ ₤ȴ LCD֢צЛ֝ Ȳᵀ Ӑ ד╥

֝ᾼȴLCD1602ᵓӣ 11 ‒ Ȳ╝ ᴭᴩ‒ ȴLCD1602Ἤ

П ג ứ ȴ 

 

 

 

: ∕ ᾬϱ֢ ‒ ֯ иέ ᾼ ȴ 

ᴯ :ה Ȳ ȴ 

ᾼ╓҆: иέ֧ᾼ֝דג֥ Ễ҆ Ȳ ֝ד╥ ᴩ֥גȴ 
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иέ Ὠ 
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LIN  

 

Ḧ Ӏ ᾼ ⁫ Ȳ ӣ Іᾼ ạϷ ȷCANế LIN

╥ ӣ Іṭ ᾼ Ѐȴᴖ LIN BUS╥ ӣ ІМ ֪ ᵅכӐ ᴖ

ӢᾼϚ ЀȲѻ ╥ṿӣ֯ᵅ ᾼҵ Ȳֽ ạȳ ạ ȴ 
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ᾪӐ : Ҡ Л֝ᾪӐ ҟ LIN ‒ иέȴ 

Checksum Ҡ :ה ▲ ᾼ  ȴה

LA : ∕ ᾬ ֯ иέ ᾼᾼ ȴ 

ᾌᶮМ ӱẘ⇔: ֯ᾌᶮϱ ӱẘ⇔ȴ 

: ∕ ᾼ ȴ 

 

иέ Ὠ 
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Line Decoding 

 

ֿ‒ ꞋҠ ֿ‒ ȴᴖ ứ ᶾ ᾼ Ȳ Ϲ ֥ ᾼ

Ḗ Ҡᵓӣᾼ Юế ȴ ὔᾼ ֿ П ֿ Ѡה╥╓ứЛ֝

ᴯ҅ῶ 2 ạ 0ế 1ȴᴖ ᾼ ạ ╥ ϠḂ ȴ 

 

ᾼ Ѡֽהϯȸ 

NRZI(Non return to zero, inverted): Л ạȲ╥ 2 ạ‒ Ȳױ‒

Ϲ ἤ Ȳѿױ ϹϚṷ (Ю )ȴצѿϯ  ȸה

NRZI(Transition occurs for a one): ɦ1ɧ ╥ Ḇ צ ᴯȲӦ ᵅἨӦᵅ

ȴ ɦ0ɧ ’═ ᾼצ ᴯᴖЛḂ ȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼᶧ

"110100110"Ȳ ῴỞ ɦ1ɧȲ "011000100"ȴ 

 

NRZI(Transition occurs for a zero): ɦ0ɧ ╥ Ḇ צ ᴯȲӦ ᵅἨӦ

ᵅ ȴ ɦ1ɧ ’═ ᾼצ ᴯᴖЛḂ ȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼ

ᶧ "001011001"Ȳ ῴỞ ɦ1ɧȲ "011000100"ȴ 

 

Manchester: ╥ ֵᶝ  ӣᾼ ᶾҾȴẔѻ ἤ╥

╥ 0Ἠ╥ 1Ȳ֯ḕϚ ᴯ ᾼМҶ צ ᴯᾼ ȴצѿϯϮ  ȸה

Manchester(Thomas): ӦӔ ᴯẞ ᴯ҅ῶɦ1ɧȲᴖӦ ᴯẞӔ ᴯ ҅

ῶɦ0ɧȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼᶧ "0010110010"Ȳ "01 
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01 10 01 10 10 01 01 10 01"ȴ 

 

Manchester(IEEE802.3): ӦӔ ᴯẞ ᴯ҅ῶɦ0ɧȲᴖӦ ᴯẞӔ ᴯ

҅ῶɦ1ɧȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼᶧ "0010110010"Ȳ

"10 10 01 10 01 01 10 10 01 10"ȴ 

 

Differential Manchester: ה ᶾҾᾼѻ ᴥế

(IEEE802.3) ȴ֯ḕϚ֝ד ᴯ М צ ᴯᾼ ȴЛ֝ᾼ╥Ȳ֯

ה МȲ Ϡᴯ М ᾼ ᴯ ҵȲ֯ ᴯ Ϛ Ở Ϸצ ᴯ

҅ῶɦ0ɧȲᵡ ҅ῶɦ1ɧȴ Ұ ȲֽὨ ╥ɦ0ɧȲ ֯ᴯ

ᾼ ỞцМ צ ᴯᾼ ȴֽὨ ╥ɦ1ɧȲ Ҭ֯ᴯ ᾼМ צ

ᴯᾼ ȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼᶧ "0011101011"Ȳ

"10 10 01 10 01 01 10 10 01 10"ȴ 

 

Biphase Mark 

 

ד Ȳ╥ ֵ ֿ  ӣᾼ ᶾҾȴ᷂ ᴯὊכ иȲ

1 Ȳ Ὂכ 01Ἠ 10ȴ 0 Ȳ 00Ἠ 11ȴḕ ᴯ ḇ

Ӈ ч֣Ȳ ן ѿ ‒ẞᾼן ᴞА ‒ ֝ḔᾼЏᵂȴẂֽȸϚ

ᴭ☼ҔᵶᾼᴯṼᶧ "0010110010"Ȳ "11 00 10 10 10 11 01 00 

10 10"ȴ 
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Miller  

Miller ӣ֯ RFIDᾼ Ṇ Мȴ 1 М Ӧ ᴯ

ᵅ ᴯἨ╥Ӧᵅ ᴯ ᴯȴ 0 ’═ ᾼ ᴯȲT ╥

ᾼ 0 ד ᾼ 0П Ӣ ᴯ ȴẂֽȸϚ ᴭ☼Ҕᵶᾼᴯ

Ṽᶧ "0010110010"Ȳ "11 00 01 11 10 01 11 00 01 11ȴ 

 

Modified Miller  

Modified Miller ӣ֯ RFIDᾼ Ṇ МȴIdle ’═֯ Ȳ

0 ֯ Ở ҏ Ϛ ȴ 1 ԛ М ҏ Ϛ

Ȳᵀ╥ Ϛ 0 ֯ 1ᾼ֧ Л ᵂȲẂֽ:ϒ

ᴭ☼ҔᵶᾼᴯṼᶧ ò1011001010òȲ ֽϯ Ἤӱȴ 
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: ᾼ Ȳѿцה ד ȴ 

NRZI(Transition occurs for a one) 

NRZI(Transition occurs for a zero) 

Manchester(Thomas) 

Manchester(IEEE802.3) 

Differential Manchester 

Biphase Mark Decode 

Miller  

Modified Miller 

Show Unknown: ӱӑ῀ᾼ‒ ȴ 

Show Bus: ӱ ȴ 

Auto-Detect Data Rate: Ѡᾼᾌ Ἠ῏ӦṆ ᴞ ȴ 

: ∕ ᾬϱᾼ‒ ֯ иέ ᾼ ȴ 

: иέᾼ Ȳ Ởᴯ ẞ ḇᴯ П ᵂиέȴ 
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Line Encoding  

 

ֿ‒ ꞋҠ ֿ‒ ȴᴖ ứ ᶾ ᾼ Ȳ Ϲ ֥ ᾼ

Ḗ Ҡᵓӣᾼ Юế ȴ ὔᾼ ֿ П ֿ Ѡה╥╓ứЛ֝

ᴯ҅ῶ 2 ạ 0ế 1ȴᴖ ᾼ ạ ╥ ϠḂ ȴ 

 

ᾼ Ѡֽהϯȸ 

NRZI(Non return to zero, inverted) 

Л ạȲ╥ 2 ạ‒ Ȳױ‒ Ϲ ἤ Ȳѿױ ϹϚṷ

(Ю )ȴצѿϯ  ȸה

NRZI(Transition occurs for a one) 

ɦ1ɧ ╥ Ḇ צ ᴯȲӦ ᵅἨӦᵅ ȴ ɦ0ɧ ’═ ᾼצ ᴯᴖ

ЛḂ ȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼᶧ "110100110"Ȳ ῴỞ ɦ1ɧȲ

"011000100"ȴ 

 

NRZI(Transition occurs for a zero) 

ɦ0ɧ ╥ Ḇ צ ᴯȲӦ ᵅἨӦᵅ ȴ ɦ1ɧ ’═ ᾼצ ᴯᴖ

ЛḂ ȴẂֽȸϚ ᴭ☼ҔᵶᾼᴯṼᶧ "001011001"Ȳ ῴỞ ɦ1ɧȲ

"011000100"ȴ 

 

Manchester 
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╥ ֵᶝ  ӣᾼ ᶾҾȴẔѻ ἤ╥ ╥ 0Ἠ╥ 1Ȳ

֯ḕϚ ᴯ ᾼМҶ צ ᴯᾼ ȴ 

ѿϯϮצ  ȸה

Manchester(Thomas) 

ӦӔ ᴯẞ ᴯ҅ῶɦ1ɧȲᴖӦ ᴯẞӔ ᴯ ҅ῶɦ0ɧȴẂֽȸϚ

ᴭ☼ҔᵶᾼᴯṼᶧ "0010110010"Ȳ "01 01 10 01 10 10 01 01 10 

01"ȴ 

 

Manchester(IEEE802.3) 

ӦӔ ᴯẞ ᴯ҅ῶɦ0ɧȲᴖӦ ᴯẞӔ ᴯ ҅ῶɦ1ɧȴẂֽȸϚ

ᴭ☼ҔᵶᾼᴯṼᶧ "0010110010"Ȳ "10 10 01 10 01 01 10 10 01 

10"ȴ 

 

Differential Manchester 

ה ᶾҾᾼѻ ᴥế (IEEE802.3) ȴ֯֝ד ḕϚ

ᴯ М צ ᴯᾼ ȴЛ֝ᾼ╥Ȳ֯ ה МȲ Ϡᴯ

М ᾼ ᴯ ҵȲ֯ ᴯ Ϛ Ở Ϸצ ᴯ ҅ῶɦ0ɧȲχ ҅ῶɦ1ɧȴ

Ұ ȲֽὨ ╥ɦ0ɧȲ ֯ᴯ ᾼ ỞцМ צ ᴯᾼ ȴֽ

Ὠ ╥ɦ1ɧȲ Ҭ֯ᴯ ᾼМ צ ᴯᾼ ȴẂֽȸϚ ᴭ☼Ҕ

ᵶᾼᴯṼᶧ "0011101011"Ȳ "10 10 01 10 01 01 10 10 01 10"ȴ 
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AMI(Alternate Mark Inversion)  

Ϯ ☼ Ȳ‒ иכϮ ᴯ ȸɦӔ ᴯɧȳɦ ᴯɧȳɦ

ᴯɧȴ 

Ѡצהѿϯҳ ȸ 

AMI(Standard) ɦ0ɧ ╥ ᴯ 0Ȳ ɦ1ɧ ╥+/- ᴯФ ȴ 

 

AMI(B8ZS)  

Bipolar-8-Zero Substitution ‒ 8 0 ҅ȴ Ӑϱ AMI ѠהȲT ╥

ẞ 8 0 ᵂ ȴẂֽȸ 1ᾼ +Ȳ 00000000 כ

000+-0-+ȷ 1ᾼ -Ȳ 00000000 כ 000-+0+-ȴ 

B = צ ‒ ȴ 

V = ч ‒ ȴ 

 

AMI(HDB3)  

High Density Bipolar 3 ⇔ ‒ -3 0ȴ Ӑϱ AMI ѠהȲᵀ╥

ẞ 4 0 ᵂ ȴẂֽȸ 1ᾼ +Ȳ 0000 כ 000+

Ἠ╥-00-(Ṽố ứ)ȷ 1ᾼ -Ȳ 0000 כ 000-Ἠ╥+00+(Ṽ

ố ứ)ȴἬ ố ╥ Ϛװӣ 000+ᴖ ϡװӣ-00-ȲṼױ ȴ 
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MLT -3 

Multilevel Transmission 3 ֵ 3ȴ ɦ0ɧ Л о ᴯ Ȳ ɦ1ɧ Ṽ

֧ ᶧ(0ȳ+ȳ0ȳ-) ᴯ ȴ 

 

Pseudoternary 

Ϯ ȴ ɦ0ɧ ╥+/- ᴯФ Ȳ 0 ӻ й Ȳ ɦ1ɧ ╥ ᴯ 0ȴ 

 

CMI(Coded Mark Inversion)  

ӣ֯ԏ ‒ȴ ɦ0ɧ ӣ"01"ῶӱȲ ɦ1ɧ ╥ӻ ֮ӣ"00"ế"11"ῶӱȴ 

 

Biphase Mark 

ד Ȳ╥ ֵ ֿ  ӣᾼ ᶾҾȴ᷂ ᴯὊכ иȲ

1 Ȳ Ὂכ 01Ἠ 10ȴ 0 Ȳ 00Ἠ 11ȴḕ ᴯ ḇ

Ӈ ч֣Ȳ ן ѿ ‒ẞᾼן ᴞА ‒ ֝ḔᾼЏᵂȴẂֽȸϚ

ᴭ☼ҔᵶᾼᴯṼᶧ "0010110010"Ȳ "11 00 10 10 10 11 01 00 

10 10"ȴ 
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Miller  

Miller ӣ֯ RFIDᾼ Ṇ Мȴ 1 М Ӧ ᴯ

ᵅ ᴯἨ╥Ӧᵅ ᴯ ᴯȴ 0 ’═ ᾼ ᴯȲT ╥

ᾼ 0 ד ᾼ 0П Ӣ ᴯ ȴẂֽȸϚ ᴭ☼Ҕᵶᾼᴯ

Ṽᶧ "0010110010"Ȳ "11 00 01 11 10 01 11 00 01 11ȴȴ 

 

Modified Miller  

Modified Miller ӣ֯ RFIDᾼ Ṇ МȴIdle ’═֯ Ȳ

0 ֯ Ở ҏ Ϛ ȴ 1 ԛ М ҏ Ϛ

Ȳᵀ╥ Ϛ 0 ֯ 1ᾼ֧ Л ᵂȲẂֽ:ϒ

ᴭ☼ҔᵶᾼᴯṼᶧ ò1011001010òȲ ֽϯ Ἤӱȴ 
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: ᾼ Ȳѿцה ד ȴ 

NRZI(Transition occurs for a one) 

NRZI(Transition occurs for a zero) 

Manchester(Thomas) 

Manchester(IEEE802.3) 

Differential Manchester 

AMI(Standard) 

AMI(B8ZS) 

AMI(HDB3)  

Pseudoternary 

MLT-3 

CMI 

Biphase Mark Encode 

Miller  

Modified  Miller 

Auto-Detect Data Rate: Ѡᾼᾌ Ἠ῏ӦṆ ᴞ ȴ 

: ∕ ᾬϱᾼ‒ ֯ иέ ᾼ ȴ 

иέ : иέᾼ Ȳ Ởᴯ ẞ ḇᴯ П ᵂиέȴ 
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Lissajous 

 

Lissajous figure(curve)ȲӦּר ố(Nathaniel Bowditch)֯ ד1815 Ԓ

ṅשׁ פ Ȳ֧ ᾎ Ḉ Ṏ(Jules Antoine Lissajous)֯ ד1857 Ӵׁש

ṅҏ ȴӦẔ Фד₣᾿ᾼ ӔἌפᾼӻ Ἤ ӢᾼϚ ⅔ פ ȴ֯ פ

ᾼ ếדᴯϚ ᾼ ᶮȲἬ ẞᾼ╥֝ᶄ כ 45⇔(ế 225⇔)ᾼ᾿ ȴ

֯ ế Ϛ ᴖצЛ֝ᾼדᴯ Ṇ Ȳ Ϡדᴯ ╥ 90⇔(Ἠ 270⇔)

ӢМї֯ ᾼ ҵȲ ᶮכẓצЛ֝Ṕᴯ ᾼ ȴ פ ֯ І Мצ

ȲһҠѿ֯ӱᾌ ϱ ӱҏ Ȳ פ ᾼᶮ Ҡѿ ӑ῀ І‒ ᾼ

ἤȴ 

 

ֽὨ CH1ᾼ Ϥ‒ Ѭӂ(X) ȲCH2ᾼ Ϥ‒ ₣᾿(Y) Ȳ᾿

֯ ϱ ӱ ȴ X Y ϤӔἌᾌȲѹ כ ѩ Ȳ

ҏ ᶮȴ ϯ ᶺ ṿӣ ᾌᶮ Ӣ ӢӔἌᾌ ẂІ( н

иέ ế Ȳ᾿ ᴩ LA Viewer Ϥ Demo Mode)ȴ֯ Ԉ ϱ

ɦ ᾌᶮ Ӣ ɧȲ֯ CH0-CH7ц CH8-CH15ᾼ∕ ᾬ М SineȲ∕

ᾬ 20MHzȴ 
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֯‒ ֤ МȲ CH0-CH7ц CH8-CH15֥כגϚ ‒ Ȳ֤ и X

ц Yȴ֥ג ȲCH7-CH15Ӈ ֯ MSBȲCH0-CH8Ӈ ֯ LSBȴ֯‒ ֤

ᾼ X ϱ┬ ҿ ϯἨ╥┬ Ң Ϛϯ ‒ ȴᾌᶮ ה

Analog(2'Comp)Ȳᾌᶮ ᴥ ᴥȴYᾼᾌᶮ Ϛה Analog(2'Comp)Ȳ

ᾌᶮ ᴥ ᴥȴ 
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┬ϯɦ ứɧ֧ȲCH1ц CH2 ӱҏӔἌᾌᶮȴ 

 

֯‒ ϱ ɦ иέɧȴ 

 

֯‒ ᶮהМ ɦLissajousɧȲ┬ϯɦ ɧȴ 
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ᶄ :ה ╗ȲҔה XY ᶄ ц IQᶄ ȴ 

ᴯ : ᾼᴯ ȴ 

Ὑ⇔: ᶮ֯ иέ Ѐṭ ӱᾼҵ ȴ 

ᶮ ᴥ: ᴥ ᶮᾼ ᴥȴ ṭᶺ ᴥȴ 

┬ϯɦ ứɧ֧Ȳ ᶮ ֯ LA ViewerᾼҢϯṔҏ ȴ֪ ᾼ כ

ѩȲἬѿ ҏ ᴥ ᶮȴ 
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ԏ ֯ ᴥ ᶮϱ┬ Ң Ȳ ҏ ֽϯᾼғ ȴ 

 

Ѐ: ḇᾌᶮ ӱȴ 

: ֫ẞ XY ȴ 
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LPC 

 

LPC(Low pin count Bus) ȲӦ IntelạứẔ Ȳӣѿậ҅ѻ ὰϱᾼ ISA busȴ

ѻ ӣϹ Legacy I/O devices ӣ ȴ 

 

 

 

LCLK : LPC П Clockȴ 

Data Edge: LCLK ϱсᾘἨϯ ᾘ иέ ȴ 

LFRAME# : ӱҏḕ Frame Ể ᾼ Ởᴯ ἨМ Frame Пӣȴ 

LAD[0 -3]: ӣѿ Ễ҆ȳ֮ᵿế Пӣȴ 

Show the field in report: ӣ ᵫ ғ ȲҬ м ӱϹ ᵫӱ ᾼ

ӭȴ 
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иέ Ὠ 

I/O Read Cycle‒  

 

Memory Read Cycle‒  
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LPT 

 

LPT(Line Printer Terminal Port)╥ᴞ ҅ד80 ֯ Ϣ ϱד ᾼגԝ

ЀȲѻ ╥ ӣ Ҡѿ Ӊ֙ ȴӭ›ќ═ẔМEPP Modeᾼ иέȴ 

 

 

Data0(LSB): Ԛ 8 ᾼ DataȲҬ LSBᾼ ᵛҠȲẔ҃ ᶧ

ᴞ ȴ 

/nWrite : ӱ ᾼ Ѡ֣ȴ 

/nWait : ῀ Б ᶙכȴ 

/nDStrb: ӱӭ› ᾼ╥ ȴ 

/nAStrb:  ӱӭ› ᾼ╥֮ᵿȴ 

/nInit : ῀ LPT֫ẞ ױȲה Ҡ ╥ᵡṿӣȴ 

/nIntr : М Ȳױ Ҡ ╥ᵡṿӣȴ 
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иέ Ὠ
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M-Bus 

 

M-Bus (Meter-Bus) ╥Ϛ ӣ ậ ῶᾼ ȲϷҠѿӣϹẔ҃ ᾼ

ῶȴ 

 

 

 

Channel: ‒ ц ἤ 

Baud rate: ‒ ᾼ ⇔ 

Parity:   

MSB first:  ӱ MSBᾼ  ה

Adv. report:  Advanced report 



  

 

   109 
 

Acute Technology Inc.  

Copyright Ò2018 

 

иέ Ὠ 

 

  



  

 

   110 
 

Acute Technology Inc.  

Copyright Ò2018 

 

Math 

 

Math ᾼғӣ╥   ẞᾼ ȴ Ҕᵶ Ϛ Ἠ╥ֵ

ᾼכ֥ ꞋҠ Ẕ Ғȳ ȳ ȳ ȳANDȳXORȳORȳNANDȳNORȳ

XNOR ᾼ ȴ 
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ᵂ : П Ȳ ᴞ ԝҏӭ›ᾌᶮ ЀМᾼ Ẫ ֤ ȴ 

ñ+ò Ѡה: Ҡ Ғȳ ȳ ȳ ȳANDȳXORȳORȳNANDȳNORȳXNORȴ 

 ñ=ò:  ῶ ה ẞ  ԝῶȴה

ҒϤה ᵂ ԝῶМᾼῶה : ה ᴟ ᵂ М ṿӣ῏Ҡѿ ậ

ϚḔП ȴ 

ԝῶМἬה :ה ậᾼ ӭ ȴ 

Ԉ : Ҡѿ Ԉ Ӧ Ὠ FrameП ᴥ ᷄█ṷ ứ

ȲҠ  ñ>=òȳò>òȳò=òȳò<=òȳò<òȲ ќ ϫἨϫг ạȴ 

  

иέ Ὠ 

 

ᾃ Ṷ : ᶙכП֧Ȳ┬ϯ ứȲ Ἤצᾼ Ϥ (AqMath.txt)

׀ג ֯Џᵂӭ ϯȴ ֯ḕװ┬ϯ ứ ȲἬѿ׀ Ȳ Ϡ

׀ ᾌᶮ (*.law)ПҵȲ AqMath.txtҫҵ׀ ϚԌȴ ᾌᶮ Ȳ

Ԓ AqMath.txt ϹЏᵂӭ ᶺᾼѝԈ/AcuteПϯԛ ᾌᶮ ᵛҠȴ 
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Mobile Display Digital Interface (MDDI)  

 

Mobile Display Digital Interface (MDDI) ╥ ֯ ד2004 זּה

ῶᾼ ӱ⅜ ד , Ϲ ה ѹᵅғ ᾼѠ , ѻ

ӣϹњ М CPUế ӱ⅜П ᾼ ‒ȴ : VESA Mobile Display 

Digital Interface Standard Version 1.2, ӭ› ќ═ Type Iᾼ ה иέ. 

 

MDDI ứ 

 

(1) ứ 

MDDI STB:  MDDI Strobe 

MDDI D0+/-:  MDDI Data 0 +/- 

ứ ᾼ‒ ᴯ , D0 Ҡ ᴞϹ D0+Ἠ╥ D0- 

(2) ᾌᶮ ᴥ 
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Ҡ ứ Frame ḕ Field П ᴥȴ 

(3) иέ  

иέᾼ Ȳ Ởᴯ ẞ ḇᴯ П ᵂиέȴ 

иέ Ὠ 
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MDIO  

 

MDIO(Management Data Input/Output)Ȳ òѿы ᴭᴩ  òȲһ╥Ӧ

IEEE ѿы IEEE802.3 ( 22 )ѿц IEEE802.3ae( 45 )ᾼ

ֵ Ἤứ Ȳϭ SMI(Serial Management Interface ) ȂMDIO Ӧ MDCȳ

MDIO 2  ȴכ

 

 

 

 

MDC: MDIO П Clockȴ  

MDIO : MDIO П Dataȴ 

Data Edge: Ҡ ᴯ╥ MDCϱсᾘ/ϯ ᾘ  Ȳ ϱсᾘȴע

Preamble :  MDIO Preamble ⇔ 4 ï 32 BitȲ ע 32 Bitȴ 
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иέ Ὠ 
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MHL -CBUS 

 

MHL(Mobile High-definition Link Control Bus)╥Ϛ ᴩ ᾼ ЀȲ

CBUS ╥ MHL М ạ ᾼ Ѐȴ 

 

 

 

: ứ∕ ᾬϱᾼ‒ ֯ иέ ᾼ‒ ȴ 
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иέ Ὠ 
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MII /RMII  

 

MII/RMII(Media Independent Interface/Reduced Media Independent Interface) Ӧ 

802.3u ạứҏ ג ӣϹ Fast Ethernet ϱ,  Data Link LayerМᾼ MAC

ế PHY ȴMII ᾼ  25MHz ѿц 2.5MHz (Ethernet), ‒ и  

TX_CLK ế RX_CLK; ҏế Ϥ֢צ 4 bit ᾼ : TX[0:3], RX[0:3]; ῀

ҏế Ϥᾼ ‒ : TX_EN, RX_EN; ҏế Ϥᾼ ῀‒ : TX_ER, 

RX_ER: ẞצ Ϥ ᾼ ῀‒ : RX_DV; ϱҏ ᾼCollision‒

: COLȴMII ᵂᾼ Ҡӣ 5V Ἠ 3.3VȴSMI(Serial Management 

Interface) MII ᶧ Ѐ, Ϸ  MDIO(Management Data Input/Output)Ȃ 
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MII  / RMII : MII  / RMII  

GMII  / RGMII: GMII  / RGMII 

Only CLK and Data pins used(M/G): MII / GMII Ҭṿӣ CLK ế Data[0:3]

і ᾼ  ה

:(Tx)ה  ה

ן ן :(Rx)ה  ה

Џ ֝ :(Tx+Rx)ה ế ᾼן Џ  ה

: ∕ ᾬϱȲ֢ ‒ Ȳ ֯ иέ ᾼ ȴ 

Rising: Clock edge ϱсᾘ    

Falling: Clock edge ϯ ᾘ    

8 : ᵫ Ѐᾼ ᴯ 8 ӱ 

16 : ᵫ Ѐᾼ ᴯ 16 ӱ 

 

иέ Ὠ 

MII  
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RGMII  
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Microwire  

 

Ӧּר ҙ (National Semiconductor)Ἤ ҏᾼϚ ᴭᴩ‒ Ȳה Ԉ

▐ ѿц‒ ᵂѠהᶁ SPI(Serial Peripheral Interface)֝דȴ֯ ▐ ϱȲ

צ (CS:Chip Select)ȳ (SK:Serial Clock)ц Ϥ ҏ

(DI:Data Input/DO:Data Output)ȴ 

 

 

 

Chip Select Channel (CS): Microwire П CSȴ 

Clock Channel (CLK): Microwire П Clockȴ 

Data In Channel (DI): Microwire П Data Inȴ 

Data Out Channel (DO): Microwire П Data Outȴ 

Chip Select Edge: ứѱ ‒ ᵅ Ἠ ȴ 

Data Edge: ứ ậ ᾼѠהȲиϱсᾘἨϯ ᾘȴ 

EEPROMs: Ἤṿӣᾼ EEPROMȴ 

ᵫ Ѐ : ᵫ Ѐ ᴯ ӱȴ 
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иέ Ὠ 

Read 

 

Write 
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MIPI DSI  

 

MIPI Display Serial Interface (DSI) MIPI Ἤạứӣѿ ᾼ

, ẔЏᵂ צҔᵶה High Speed Modeц Low Power Mode (LPM)ȴ  

 

ứ 

 

Dp, Dn: DSI-LP ᾼה  

Data Lane: DSI-HS ᾼה  

Clock+, D0+, D1+, D2+, D3+: DSI-HS ᾼה  

Always goes to HS Mode: ἕ DSI-LP ϯה Dpц Dnᾼ ȲϚ√ ᵒ

HS-Mode 
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Advanced Decode: Ṽ DSI ה  

Show DCS Command: DSI Мᾼ DCS Command  

ῴỞ Ѡ֣: ῴỞ ᾼ Ѡ֣ 

 

Ὠ 

Ϛ : 

 

ӱ: 
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MIPI RFFE  

 

MIPI RFFE(RF Front-End Control Interface)╥Ϛ ›цӑ ᴩ

Ṇ ֯ (RF)› ạ ᾼ Ѐ ȴ 

 

 

 

: SCLKц SDATAᾼ‒  

иέ Ὠ 
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MIPI SPMI  

 

MIPI SPMI(System Power Management Interface)╥Ӧ MIPI ạứӣѿ

Power Controllerц Power Management ICᾼ Ѐȴ 

 

 

 

: SCLKц SDATAᾼ‒  
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иέ Ὠ 
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MMC  

 

MMC(Multi Media Card)ѿц eMMC(Embedded MMC) v5.0Ȳ╥Ϛ ᶶ қ׀

ᾼ ȲӦᴫ І SanDiskԚ֝ ȴ 

 

 

 

: ∕ ᾬϱȲ֢ ‒ Ȳ ֯ иέ ᾼ ȴ 

Command only: Ҭ ӱ Command Ὠ 

Data only: Ҭ ӱ Data Ὠȴ 

Command + Data: ӱ Command ὨϹᾌᶮ ȲגϹ ᵫ ֝ ӱ

Commandц Data Ὠȴ 

Ref. DAT0: Ҡӣ ᵗ Responseo R1/R1b 

Adv. Report: ᵫ Command argument ϚḔ  

Donôt care clock: ҬṼ CMD ȲЛ CLK ȴ 

Data: Ҡ DDR modeȳ8ᴯȳ4ᴯἨ 1 ᴯᾼ ѿц╥ᵡ Data strobe

Ȳ֯ DDR modeϯм òNon-interleavedò֧иέ Л ӻ ԝ 

⇔: иέӭ ᾼ ⇔ȲӦṿӣ῏ᴞᴩ ȴ 
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Ὠ 

Command: 

 

Adv. Report: 
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Data: 
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ModBus 

 

Modbus╥Ϛ ᴭᴩ ‒ Ȳ╥ ModiconϹ Ȳד1979 ṿӣҠ ᶧ ạ

(PLC)ᴖ ῶᾼȴṶ ϱȲһБ כ Џ ‒ Ȳגѹ ֯╥Џ

І П ד ӣᾼ Ѡהȴ 

 

 

 

Modbus(Tx): Modbus Tx‒ ȴ 

Modbus(Rx): Modbus Rx‒ , м , ֯ ᵫ Ѐ ӱModBus Rx

Ὠȴ 

и :ה ASCIIế RTU  ȴה

ἤ: и Auto, Idle high, Idle lowϮ  ȴה
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Auto: ᴞ Idle High or Lowȴ 

Idle high: Idle ӱ Highȴ 

Idle low: Idle ӱ Lowȴ 

ᴞ : Ѡᾼᾌ Ἠ῏ӦṆ ᴞ ȴ 

ᾌ (Baud Rate): ᾼ ⇔Ȳḕּה ֵюᴯ(bits per second)Ȳ ╥

110-2M(bps)ȴ 

֝ᴯ (Baud Rate):  N-None Parity( ᴯ)ȳO-Odd Parity(ố֝ᴯ)ȳE-Even 

Parity( ֝ᴯ)ȴ 

ᾌᶮМ ӱẘ⇔: ֯ᾌᶮϱ ӱẘ⇔ȴ 

MSB First ╥ע : LSB FirstȲ ứ ȲStart BitП֧ MSBȴ 

 

иέ Ὠ  
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NAND Flash 

 

и׀ NOR₤ế NAND ₤ȲNAND Flashד Ϲ NOR Flashẓצ ᾼ ׀

⇔ ᵅᾼḕᴯכӐȴ ᴖ NAND Flash ᾼ I/O Ѐג צ ậҵ׀ ᵿ

ȲһӇ ѿ ἤᾼѠה ᴩ ậȲNAND Flash֯Эщᾼ ṝ ֵ

қϱ Ҡכẞȴ 

 

ứ 

 

ứ: 

Ḕ Ḕ֝ ה  Ὑ ה

I/Ox DQx NAND Flash  

CLE CLE Command Latch Enable  

ALE ALE Address Latch Enable  

RE W/R Read Enable ếWrite/Read  
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WE CLK Write Enable ế Clock  

RB# RB# Ready/Busy  

CE# CE# Chip Enable  

--- DQS Data Strobe  

Device Width: ứ 8/16 bits ‒  

I/O ‒ ᴞ   /  I/O ‒ ᴞ :  I/O ‒ ᴞ ȲҬ ứ

I/O0 (LSB), Ẕ҃ ᶧ ᴞ ;  I/O‒ ᴞứ Ȳ ┬ϯ

┬ ȴ 

 

Flash ῴỞ ה ứ: м Toggle DDR Mode ӣ֝Ḕ  ה

tREA / tDQSQ: ứ SDR / DDR הϯȲNAND ậ ᾼἋ ȴ 

׀ NAND Flash Data: ứ ׀ Read/Write NAND Flash Data м ׀

NAND Flash Data , ᶧ ֯ LA Џᵂӭ ϯ( : ᶺᾼѝ \Acute\)Ȳ

׀ NAND Flash Read/Write П Ȳ ╥Bin ȲѝԈ֤╥ѿה NAND 

Flash ᵂỄ֤ȴ 

Reduced Report: м  Reduced ReportҠ ᵫ Ѐ ӱ NAND Flash 

Command 

ӱ DDR Data Output / Input Timing:  ֯ DDR הϯм ӱϚṷ
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‒ ȴ 

ᾌᶮ  Command ӱ : м ֯ᾌᶮ ЀМᾼNANDCommand

ӱ ȴ 

 ALE/CE#/RB# ‒ : ‒ ,  ALE ‒

 2  3 byte Row Address  

 

ѿϯ╥ѝԈ֤и 5 Ԍ Ὑ: 

и ПѝԈ֤ Ὑ 

1. NF_DI/NF_DO NAND Flash Data In / Data Out 

2. _Rowxxxxxxh Row Address 

3. _Colxxxxh Column Address 

4. CEx ӣП CEx 

5. _1, _2, _3 ....... ҏ ᶧ 

  

Ex:NF_DI_Row017821h_Col0000h_CE1_1.bin 

NF_DO_Row017821h_Col0000h_CE1_2.bin 

NF_DO_Row_Col_CE1_3.bin 

 

NAND Flash Bus DecodeᾌᶮѝԈ ᵫ Ѐ  
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ạ ғױ : ѻ ╥ Ӕ ᾼ₤ Ȳѿ―ϹỄ҆ έӣȴ ᷄ẞᶙԓ ֥

ᾼ₤ Ȳṿӣ῏ӼҠ Ễ҆ דה ᾼ₤ ᵛҠȴ Custom ӭ Ȳ

ӣ Ҡѿᴞᴩ∂Ӵ NAND Flash╓҆ῶȲ Ὑ ᴕϯѠȴ 

₤ : ќ П NAND Flash₤ ȴ 

Customᴞᴩ∂Ӵ╓҆ῶ Ὑ: ṿӣױғ Ȳ Ԓ֯ LA Џᵂӭ ϯ( : 

ᶺᾼѝ \Acute\)∂Ӵ AqNFCustom.txt ȴ ֽϯ: 

 

ẔМȲManufacturerȲPartNoȲ #CE/RBȲ X16ȲSyncModeȲCmd ҅ῶ Ȳ

Ӈ ϤѹЛҠ ḂȲ Ὑֽϯ: 

 Ὑ 

Manufacturer NAND Flash ֤ ȴ 

PartNo NAND Flash IC₤ ȴ 

#CE/RB ṿӣϦ  CE/RBȲ Ҡ Ϥ 1/2/4ȴ 

X16 ṿӣ 8Ἠ 16 ‒ Ȳ Ҡ Ϥ Y/NȲY ῶӱṿӣ 16

ȷN ṿӣ 8 ȴ 

SyncMode Ҡ Ϥ Y/NȲY:ќ═֝Ḕ ȷN:Лќ═֝Ḕה  ȴה

Cmd Cmd Ӧ Ȳи Ὑֽϯ: 

1.  ᶙ ╓֤҆ ȴ 

2.  ╓֤҆ ȴ 



  

 

   137 
 

Acute Technology Inc.  

Copyright Ò2018 

 

3.  Ϛ  Busy Time Check֤ ȴ ᵍ ȴ 

4.  Ϛ  Busy Time Check ȴ ᴯ usȴ ᵍ ȴ 

5.  ϡ Busy Time Check֤ ȴ ᵍ ȴ 

6. ϡ  Busy Time Check ȴ ᴯ usȴ ᵍ ȴ 

7.  Ϛ ȴ ҅ῶ ╓҆╥ᵡҠᵂӣ֯ Busy

Мȴ 

8.  ϡ ȴ ҅ῶ ╓҆╥ᵡб █ṷ ứ

╓҆ Ϥȴ 

9.  Ϯ ȴ ҅ῶ ╓҆╥ᵡб Ϥ█ṷֵ

╓҆Мȴ 

10. ╓҆ȴҠ Ϥ 1 - 4 ╓҆Ȳѿ ȴ 

   

Ex:  Cmd=Read, Read, tR, 60, , , N, N, N, 00, 30 

Cmd=Read Status, Read Stat., , , , , Y, N, Y ,70 

 Cmd=Two-Plane Page Program, TPP Prog., tDBSY, 1, tPROG, 5000, N, Y, N, 

80, 11, 81, 10  

Read Status / Two-Plane Page Program Ὑ: ᶙ ╓֤҆ ȴ 

Read Stat. / TPP Prog. Ὑ: ╓֤҆ Ȳ֪ ṷ╓҆ыצ ֯ᾌᶮ ᾎ

ᶙԓ ӱȲἬѿ Ϥ ╓֤҆ ȴ 

Busy Time ▲(tDBSY, 1, tPROG, 5000) Ὑ: ῶӱtDBSY  1usȲtPROG  

5000usȲBusy Time ױ Ȳ ֯ ᵫ ЀМ ӱ ‒ Ȳ Л Ϥױ

ȲᵛЛ ▲Busy TimeȲױ ϤῈӪגҒϱ ȲᴟϹtDBSYếtPROGֿ

ᴭ֤ ‍ỆứȲҠѿӦṿӣ῏ᴞᴩứג ȴ 

3 Ὑ: ѿCmd=Read Status, Read Stat., Y, N, Y ,70 ẂȲ 1 Y

ῶӱ ╓҆ҠᵂӣϹBusy Ȳ 2 N ῶӱ ╓҆Лб █ṷ ứ╓
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҆ ϤȲ 3 Y ῶӱ ╓҆б Ϥ█ṷֵ ╓҆МȴẂֽ Read Status 

70h б ϤϹTwo-Plane Page Program 80h, 11h, 81h, 10h ᾼ 11hế81h П ȴ 

ᴩNAND Flash иέȲ CustomȲ ֯₤ М ӱ֯AqNFCustom.txt 

М ϤП ֤ ế₤ ȷϷ ┬ Ϥᾼ╓҆ ӱиέ Ὠȴ 

 

 

иέ Ὠ 

SDR Data In  ה
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DDR Data Out  ה

 

CE x 2 Data Out ה 
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NEC IR 

 

 

 

: NECᾼ‒ ֯ LA ᾼ ȴ 

ᴩ Extended ה:  Extended ӣ Ȳ  /Address ế Address ֥ Ȳג

16 Bits ᾼ Addressȴ/Command ế Command ֥ Ȳג 16 Bits ᾼ 

Commandȴ 

Report Л ӱ Idle: м ױ ȲReport Л Idle ᾼ צ ȲѠ―ṿӣ

῏ иέ Ὠȴ 

ᵅѩ Ф : м ױ Ȳ Ӧ Ӑᾼ LSB FirstȲ  MSB FirstȲѠ

―ṿӣ῏ иέ Ὠȴ 

ἤ: и Auto, Idle high, Idle lowϮ  ȴה

Auto: ᴞ Idle High or Lowȴ 

Idle high: Idle ӱ Highȴ 
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Idle low: Idle ӱ Lowȴ 

 

иέ Ὠ  
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PECI 

 

PECI(Platform Environment Control Interface) ╥Ӧ (Intel)Ἤ ҏᾼ Ȳ

ӣ֯ Ԉᾼ ạῪѱȲҔ╗ ȳ ⇔ȳṆ ȴ 

 

 

 

Data: PECI  

ᵫ Ҡ :ה Ϛ ȳ Ȳה ה ӱ ҁ ᾼ‒ ȴ 
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иέ Ὠ 

Ϛ ϯᾼה ᵫ ӱ 

 

ϯᾼה ᵫ ӱ 
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PMBus 

 

Artesynᶾ еҨ ֥Ϡ֢Є ҙ Ȳԓϩ ‒ᾼ

ȴ Ϲ ד2005 3ѣ ӁϠ PMBus ȴPMBus Ҡ ȳ

Ễ҆ ה ẁ Ὅה Ȳ ᴖ ñ Ӿò ᴃᾼ ȴ 

 

 

 

Clock Channel (SCK): PMBus П Clockȴ 

Data Channel (SDA): PMBus П Dataȴ 

╥ᵡ έ PEC: иέᾼ ╥ᵡҔᵶ PECȴ 

7-bit addressing (Include R/W in Address): ӱ 8ᴯ ⇔֮ᵿ(7ᴯ ⇔Ғϱ 1

ᴯ Rd/Wr)ȴ 

ἕ Ѫẛ: иέ ἕ ֪ ׀  ᾼѪẛȴכ
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иέ Ὠ 
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ProfiBus 

 

ProfiBus (PROcess Field Bus) Ϲ 1987Ӧ ᴫ І ϫҳ еҨцХ ṅשׁ

Ἤ Ȳ ᾛӣϹЏ ạᴞ оȳӻ ϩᴞ о ȴProfiBusӦ 3 Ԍ

Ȳכ נ ҏᾼ PROFIBUS FMS (Fieldbus Message Specification)ȲPROFIBUS 

DP (Decentralized Peripherals)ȲPROFIBUS PA (Process Automation)ȴӭ› ṿ

ӣᾼ╥ PROFIBUS DPế PROFIBUS PAȴ 

 

ứ 

 

ứ: ứ ProfiBus Channel  

ἤ: ứ Idle high / Idle low 

/ᴞ : њ ứ Ἠм ᴞ  

Start Bit П֧╥ MSB: ứ⅔Ҕ Start BitП֧╥ MSBȲ ╥ LSBȴ 

ᾌᶮМ ӱẘ⇔: ứ֯ᾌᶮ Ṽ ӱẘ⇔ 

 










































































































































































































































































































