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HE ] :
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P2 PR T TF R (B

Time Div= 5 ms

D ek CH C
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9 &md#f}*ﬁ' ’MMC
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HDMI-CEC
HDQ
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| LIN
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Math
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P INE, R ARG . Bl F R4 7S & 1 B2k, AT LICRE 75 & BLBOE I 7 3
. BE BHIEE PC B3RS &, ML R IR, Htn] UL SR A .
ALERLL, RTINS BRI, DL s B 73t 07 sUE B

o U, T RIS, 2 m B e AT AR 4% A 2 R A B
(PRAETESOLARRE), ARCPIEOLR) 2. 2, SAGIFDR)E, M LLRGHER
R, BRBEEZES PTG SRR E R EIEHE N TR
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UART/CAN/FlexRay.. A% (2009/9 J5ME&E&K 4T, LA Viewer Ver 2.0):
T A, L irit ke Data Rate, #4434~ Bit PLAE 77 M ZI AR 2H. X
B, S RN AT AT Bit 2

FlexRay Decode

RTR:0 IDE:0 RO:0

CAN

UART

S/IPDIF 2:#7(2010/11 &4T, LA Viewer Ver2.5)
LA H ORI 7 SR, JF AT DTS & 3 ok

S/PDIF(wave) | [(JlI0id

BT

: {2 (Block) SH
. ~ ~ = - ﬁ‘ :
7 BERElD H romei® 197 (eim) |

ﬁ Ta—
v EIEHEA) it Rate RITEF5 2 (8it Order) s

|U"““""' ’ _J Mb/s Aux. Data |LSB first LJ [Even parity ﬂ
(384Kb/s~12.288Mb/s)

Audio Data |LSB first |

- slEEEY v SR
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12S 43#7(2011/9 &4, LA Viewer Ver2.6.3)
DA B IR ) 77 U2

I|I|IIII|IIII
01,33 00:00:3;

= Clock Channel (SCK) [CHO

)
Word Select Channel (WS) |CH 1
)

Data Channel (SD) |CH 2
Data bits | 16 Bits 1

[ EXEEER  |Iv sEEEN
S FE BRERTE
|25 Justified Mode v | [ 7 |

Ojagag

1> ]

ADC 2M71(2012/8 &4T, LA Viewer Ver2.7.3)
PLIITE 77 2 s SN B

ADC

PBus2

i | L | ! 1 ! | 1 | | | | | I
9ms -62.56ms -62.5ms -62.46ms -62.42ms -62.37ms -62.33ms -62.29ms -62.24ms -62.2ms  -62.15ms -62.11ms -62.06ms.-62.02ms -61.98ms -61.93ms -61.89ms -61.84ms -61.8ms -61.76

4D Convertar

PWM £}#1(2012/8 &A4T, LA Viewer Ver2.7.3)
A SR AT Z B R LA o P B R P i i) 52 K

¥ Ly
i L L

| 1 | I |
Bims 2.335ms 2.36ms. 2.388ms 2423ms 2.448ms 2.473ms  2.501ms 2.536ms 2.561ms 2.586ms 2.614ms. 2.645ms 2.674ms 2.659ms 2.727ms

PWM_Cho 0 PWM

o

| i 1 1 i [ ] 1 i ] 1 1 | Tl IR s
7ms 19.15ms 21.4ms 23,52ms 25.89ms 28.27ms 30.4ms 32.4ms34.4ms 36.51ms 38.89ms41.15ms 43.4ms45.4ms47.52ms 49.89ms 52.27ms 54.4ms 56.4ms 58.4ms 60.51ms 62.89ms 65, 15ms 67.4ms69.4ms
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R E A

1-Wire

HH 2% [E 1k 47 4 23 7] (Dallas Semiconductor) frifill 7€ . 1-Wire #pi30E X Reset Pulse. Presence
Pulse. Write 1. Write 0. Read 1 J Read 0 %5 JLF 5288, Jf H1iX L iS5 R A 20 4 hk
A . L7720~ LSB(Least-significant bit) %] MSB(Most-significant bit), &4 1]
T 43 ik (Overdrive speed) Fl v (Standard speed).

S E
1-Wire E8182T X
JBIERTE
- E REEHA
3;_7“? Standard v LSB First B
B uE
35 us
$%7E 1-wireTELAPRIERE ICHo =
BHERE
(ID REAFIREEE
Reset Pulse || |
Presence Pulse || ] «
Data || | v
BORLEE
ﬂ‘l"‘d EIEELWRIEE
— FEAEIE HRLE
HEERREE 2~ EEREE v
* B H

AR AR IS T 49 bR v (Standard) A1 157 i3 (OverDrive) o
RLT5 1A 58 S MT I Bl S LSB first i & MSB first.,
BUREAL B A NP (R A7 B, B[R] SRS [ 22 42 us.
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DGR

Time Div=1ms.

Reset

uise

Presence

Pulse

15475 15475 15475

ulse  PresencePulse

cren Je= [0ee Y (mewmms [ A v
' Timestsr;p N Resst Presence Data ASCI =]
15.45951579. Reset Pulse |Presence Pulse |CC 44 iJ
15.46411639... |[Reset Pulse |Presence Pulse |CC BE A6 01 |
15.47211611.. |RESeE Pulsell Presence Pulse |[CC 44 |
15.47671672.. [RESEt Pulse | Presence Pulse [CC BE A6 01

15.48471644.. |Reset Pulse |Presence Pulse |CC 44

15.48931704.. |Reset Pulse |Presence Pulse |CC BE A6 01

15.49731676. Reset Pulse |Presence Pulse |[CC 44

Reset pulse: = & k.
Presence pulse: § &k, J&H SEE L.
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3-Wire
3-Wire Jt 2838 W P FH 26 SR (HOLTEK) Fritil 2, 28 AT LED. LCD K3 IC
FI4 | F1 EEPROM 1152 E #254) ,

SHE
3-Wire (HOLTEK) 22T X
28y ERERE
g EEER @
= A oeRaTION —
s [A0 :
wr  [AL - ADDRESS [—
: commano B -
RD A3 3
| oATA —) -
e : START )
FER®
(®) LED Driver IC AfEcE
(OLCD Driver IC e
Oeo T BIEE LSRR
FERENE HHRNE
EREOR EEEERE EFBER
HT93LC46
X3
EFERTE
Chip Select Edge
(O Active High (®) Active Low
Data Edge
(®Rising (O Faling
| % | ®E | EUH

BEWRE: WEMNY L, S50, ARSI IEERS
LED Driver IC: i#%4% LED Driver IC %/

LCD Driver ID: i%#% LCD Driver IC M, #FiE#E IC Fhs.
EEPROM: it#% EEPROM JH, FikFF IC MhAIEIE %2 B .
Active High: %% Chip Select Edge 4 Active High Isf, #4842,
Active Low: i%&F& Chip Select Edge & Active Low I, #4545 %4
Rising: i%$% Clock edge I T¢I BURE S 4

Falling: %4 Clock edge T[4 25 Nt BURE B4

Acute Technology Inc.
9 Copyright ©2017



Acute.

PC-based T&M Instruments

DGR

Time Div= 10 us.

2219 us 32.19us 4219 us 52.19us 62.19 s 7219 us 82.19us 9219 us 102,18 us. 1219 us|
! (i

!

1
0o DATA: 0 DATA: 0

DATA: 7

ESERESSA PSR,

[ wE ,
CH.00 “VoraV ﬂ WS B — =)
ES |V
Moo I o LI TS [ fEim |
Timestamp Command Address Data j
1.335000000... |S(WRITE) 00 o ‘
36.11500000... o1 o i
46.81500000... 0z 0
57.52000000... 03 0
2500000... 04 3
78.92500000... 05 7
89.63000000... 06 0
J=
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7-Segment

BB 7R 2% (Seven-segment display) Ay F B s 07 10 B AL 4E . ONES BN RO TR
EUAFRHAEGRKER 10 GRS, R LB ERE, -5 s AE R
R g=U

Digit A|lB|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
9 ON | ON | ON | ON | OFF | ON | ON

Acute Technology Inc.
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SHBE

7-Segment EEET X
SBERE ;
= A
A

m
b3
S

(@}

o

@

pd p-3 =
fe W |~

L
(=) (0]
e

w
- o
4F 4r 4 r 4
m
A
i3 ?‘TW
ﬁ (=] wm
4 F 4 4 4

O

ERZERE

@%’iﬁ?'ﬂﬁ’é ‘ [

EDELERE
ﬁ EERSWEVEE
| RRARIE
EE R v

ERE
EERIEE v

RLiH

BB E: BB R b, 7-Segment #7538 48 7 BT AU S 1E S 5
DP: i 7041/ i (DP decimal point), 1§71t 5€ BV Al o A3 A1 K AL I AROVIERA, 1o
A R [F] e HLA B AR A LR

ATEER

Time Div= 500 ns

4 PBus1
r r ) A
kvs,{L‘,nt
EEEE @
CHO00 Y ' e S— -
crtn e e (A mesmme [ Ja v
Timestamp A | B " & i D s E A F " G | DP  Vale id
-sus 1 1 1 0 1 1 1
8.400 1 1 1 1 0
7.800000 1 0 1 1 1 1 |
I
7.2000000. 0 1 0 ) 0 o I
6.€000000... o 1 1 o 1
6éus 1 X o o 1 1
-5.4000000... o : X o - 8 1

Acute Technology Inc.
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A/D Converter

A/D Converter (Analog-To-Digital Converter), FRAMIE 745525

SHBE
A/D Converter 2812 E X
BETE
o, EEmTE HERE
33‘/ Data Channel
R 8 it . OEggsEcsEy B
Channel Start From ’Azi - Ramp Function Step Function
[v] €Lk Channel [v] CS(OE) Channel N\J _/—/_,_
AD = Al =
| [ RS EATE ME Ay b TR
s et 12 Complement [ TR R e SILAT fF I3 T A0 )
chip Select Edge () Active High (@) Active Low LT (1035 -
Data Edge (O rising (@) Falling TR (L0 0
EHER
@ DATA [ | |
iR
i sEEsReEnE
A E SRR
EET R v REERER ¥
piFica EE HYiR

Data Channel Start From: ADC ${{E 152 (=18
CLK Channel: ADC 7 CLK IN #Hig

CS(OE) Channel: ADC 2 Chip Select #i&
BAE T ADC Hds i )2, WTiL$ERIVE Dy 4Bit ~ 32Bit
MSB First: %4 B1 MSB F-4#, 2k i\ v LSB
2’s Complement: F — M 45 SRR TR
Chip Select Edge: %€ Chip Select Edge, Tiii% N Active Low

Data Edge: & 4l < fi &5, TN Falling Edge

LR B TE) (X)-B4B (Y) o BT E] DA X 25t Y Sl ey th 2 18]
Ramp/Step Function: #5E MiZE4£ K7, ik Ramp

B b A

fi B B KB BRMEDN Y Bl BT 5
DA s KB Y il B 5 MEDR Y il R 5 BROADS B 8 R S KA Y Bl B

13
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wAMAENY BRS

WMALTF: Al FahiN Y B bR S

EREI: A AR LT AR, 2 I A N A S AR IF A TR R
(ADC.txt), iz RAERRIUR A £ F I Re I 4m AN AUE B A% N i e N #4085, Ll
FFELIN B T ZAEAFPIEAS (* law) 2 5h,IE 20K ADC.txt F3AMEAE 4. TR ZBIEASIT,
SR ADC.txt BT AR H o N H IR B A R Al

CAEE S
B5E 8 bit #5115, CLK/CS:

Time Div= 20 us

—

=
BIES fsoous  4s974500us 4613 35000s 4629 S400us 464934000 4665 34000 4681 $4000s 4697 $300us
oo = O maran
wrn Jes( e  [mwmams [ JA v
| Sample DATA I

4.261400000.. |03

4.265400000.. |OS J

4.269400000.. |07

4.273400000.. |09

4.277400000.. |0B

4.281400000.. |0D

4.285400000.. |OF

BEE 8 bit HdfE %6 /%, CLK:

Acute Technology Inc.
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Time Div= 20 us.

UUULLLLUT MUUUU UL UL UL UL

o i L | \\lﬁzéﬁﬁﬁmfi Fl A v
 Sampe DATA (25C =l
3.401520000.. |13
3.405520000... |15 J
3.409520000... |17
3.413520000.. |19
3.417520000.. |21
3.421520000.. |23
3.425520000.. |25

15

Acute Technology Inc.
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Accelerometer
Accelerometer(AccMeter) L 287 HrFE 4 1 o SPI a2 4 i BEvH o A Thieg,
A DAt — 2D 5P 35 DA R 22 i 7 95 il 4 B O s W

SHE
AccMeter E832T >4
LT
T BERE s
= cs A0 CS |Activelow v
ak A1 2 sol | bR v
so1 p2 00 | FHE o
DO A3 =
8U5%  |AIS326DQ v
4E Full-Scale |2 | G
BETERTE
[] ehis B:65R500-FHHY) X vy [ |z
[]5EREAReS
sTEFEHE{E BB (N- o DRIN+ 0
BHERE
s [ ] w3~
Address |:] v Data :] v
SRR
UL S R
Y ORRRANE HERuE
ZEREATE ZEHBEE
B B

BERE:
CS: Chip Select, Zii#gE CS JHIfiily Active High 5 Active Low
CLK: Clock
SDI: Data i NIz, Ziidie 72 7E Clock [ b+ 85T B Rl B i
SDO: Data ¥ 6z, 2t 7E Clock [ B TFal R BER s
RS T IC KAS
HI46 Full-Scale: EFEMFIEITURIN I Full-Scale
SR E: M8 Bl FFE /5P LU [R]R s B2 AR A th 22 i D e
RIS JER O HbE . BUE R ThRe
THECFIE: TR RIS DR, Giit il Jy+255 5k}

Acute Technology Inc.
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HrEER
Bt PEAS ) e
2]

Time Div= 20 us

7

9223356 5 9223356 s -9223356 s -9223356 = 9223356 = -9223356 5
! Il it 1

: I i I ' '

oF | Fgo |

9223356 5 9223356 5 9223356's 9223356 5 9223356
! !

I :
QU 33

A 3D_INT1

AccMeter

EEEE [ . ;
oo Vol 19y (leswame [ A v
Sample RiW MS Address Do D1 D2 D4 D5 D6 D7 \d
223356.11. Read 01 27 OF 00 01 00 S 00 38
223356.09. Read o1 27 OF 00 01 00 F8 oo 33
223356.07 Read o1 27 OF 00 01 0o FB oo 34 J
-9223356.05. Read 01 27 OF 00 00 00 FC 00 34 |
Read o1 27 OF 00 01 00 F9 00 37
Read o1 27 OF 00 01 00 F4 00 3B
Read o1 27 OF 00 03 00 XA 00 44

BERT A IIRE + M2k K 2

9

Time Div=1s 9223350 5 9223358 5 9223357 5 9223356 5 9223355 5 92233545 9223351 5 9223351 5 9223350 9223349

» 30_INT1

AccMeter

I

w

(I
i b
BB A < . ‘ ‘ »
wen JeuX i B \memawz [ A v
Sl | RW | ME Address | Dm AwX | Ao ¥ Az E]
223360.84.. OUTZ_H(2D) 40 1.0006 J
-9223360.82.. [Read |01 STATUS_REG (27) oF 1
223360.82.. OUTX_L(28) 00
-9223360.82... OUTX_H(29) 02 0.0316
-9223360.82.. OUTY_L (23) 00
-9223360.82.. OUTY_H(2B) F6 -0.1566
-9223360.82.. OUTZ_L(:C) 00 |

Acute Technology Inc.
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AD-Mux Flash
INAFAE 2 DA 43 Parallel (91 51) 5 Serial(5741), BT Parallel 77 I 404 %,
K Address 5 Data iz =2 2 FRAR B 20— Fh ik, Do 5 14 TR 47 R AD-Mux

Flash,
SR E
AD Mux Flash £2152%F X
IEERE Configuration
:?:/- Amax A22 | ADQ[O](LSB) | X Wait State Burst Length
‘ O Bshigss 13th v Continuous v
° RDY Polarity
® BEH m = high v RDY active
Burst Wrap Around with data v
Flash Yes v
CE=f ] <] AVD# A23 L=
b M IRHERE HORNER
CE S OK A% = i EIEESRIEEE
= @ an
WE# I : RDYf/WAITp |A30 : Addess - o
B | e EHERIEE v
PSRAM Burst Address
has PSRAM LB= r—— x ERuE EERLEE +
<5 AB e Read Data 5
CE#p A25 = g #p I—_BO =
L2 Write Data = — e

Amax: ¥ E Address BIA IR, SHNEE

B BEY/ B e S P E g, R BE ADQIOI(LSB), HAMEIERE T2 Hahy 1.
HE T EE X, W% T 55 0 5 i e

Address / Data Bus

ADQE]  [a7 L=
ADQI]  [a8
ADQ[2] Al5 2
ADQ[3] Al =
ADQ[4] [‘Efy_ <
ADQES]  [a18 =
ADQlE]  [A 2
ADQ[7] A0 2

ADQ[8]

ADQ[9]

ADQ[10]
ADQ[11]
ADQ[12]
ADQ[13]
ADQ[14]

ADQ[15]

A21

2

A9

-

A0

b3
-
-

2

b3
-
w

5|1

4 4r 4 4 4 4 4 4

Al4

A[16]
A[17]
A[18]
A[19]
A[20]
A[21]
Af27]

A[23]

A[24]

b3

0

~nN

b3

-
]

C o o w -
4 4 4 4 4 4 4 4

Cancel

X

Flash: Flash {5 F )42 il B4

PSRAM: PSRAM fii FH 4%l o 354 MCP 2 [@]IF 45 Flash 5 PSRAM, #5743k has

PSRAM H} ] [F] I %} PSRAM #5347

Acute Technology Inc.
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Configuration: -+ AD-Mux Flash 7] LLE i iy & BEE MRS HL, @48 0 AT AR I
I} RN AR A3 24 I SERR 3052, 238 BT B 1R . BT ARG 1 136 A 3 75 e 130 e 25

Time Div=10ns

P Address/Data

AvD#
CE#

CE#p

cLK

CREp

LB#p

(=3
RDYFWAITp
RESET#
UB#p

FB_RIESOF FB_RE1AD

A Al [T = ‘\f;.!@ﬁﬁﬁm Fl A v
Timestamp Device Description Address RiW Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 =l

‘ 2.066000000.. [Flash 033830 Sync.Read 4010 |E92D |0017 |EBOO |FFE7 |EBFF |FFD4 |EBFF |FEBl |EBFF (4048 |ES9F |0800 |E1AO |1000 [E594 J

| 2.358000000... |PSRAM 023800 Sync.Write F213 |EBFF |0020 |ES9F |F211 |EBFF (001C |ES59F |F20F |EBFF (0018 [ES59F |4008 |E8BD |F20C |EAFF

| 2.588000000... |[Flash 033840 Sync.Read 0820 |E1AO |1040 |E201 [1003 [E381 (1000 |ES584 |0000 |E350 |FEA6é |OBFF |FEA7 |EBFF |0800 |E1AQ

2.880000000... |PSRAM 023810 Sync.Write 1801 |00OF |1D0O1 |OOOF [1901 (00OF (1AO1 |00OF |1BOl |0OOF [1COl (0OOF (4010 |ES2D |0017 |EBOO

3.108000000.. [Flash 033850 Sync.Read 1004 |ES594 |0820 |E1AO [1C78 [E201 [1FCO |E381 |1004 |ES84 (0000 [E350 |4010 |08BD |FESC |OAFF

3.400000000... |PSRAM 023820 Sync.Write FFE7 |EBFF |FFD4 |EBFF |FEBl |EBFF (4048 |ESS9F |0800 |E1A0 (1000 (E594 (0820 |E1AO |1040 |E201

| 3|.63000OOOO... Flash 033860 Sync.Read 8010 |E8BD |0000 |8001 4008 (E92D (F7AD |FAFF |0003 |E350 [2000 33ACi 0003 |33A0 |4008 SEBDJ

= = 1]

Acute Technology Inc.
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APML

APML (Advanced Platform Management Link) 23 i 10 i HH AMD Fir ] 52, APML J& —
Figii4h (out-of-band) FHLEE HE 5 HE T R G0 T SE FEALI, IXFEBIBORTE 6 #%.0> Opteron
W EA A&

SHPERE
APML EEE£T X
L8R RRZERE
N, EERE
y (]D Command [— <
SCL ,AO— = Address 1~
SDA IAI—- = Write /Read [—— -
Start / Stop / Sr 1~
fiitERTE ACK [ NACK D -
[[] 7-bit addressing (Include R/\ in Address) PEC /Byte Count /Word | R
Deto 1~
[Jrec
[ zmeEsn
bax;ip it
A meEsrmne
| REANE ERNE
EEmRIeE v EEEREE v

b BH

B WERNY L, &S0, EEZE S EERS .

7-bit addressing (Include R/W in Address): 7 8 A7 5 BEAL  hk(7 Ar 58 B bk E 1
£ RAWF).

PEC: ##% Packet Error Check.

BBRWRTE 7T I 2 DRI 253 2 Tt B FR e 75

Acute Technology Inc.
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IHTER

Time Div= 50 us.

4 APU-SIC

400 us.

Il
AddrSB_TSI(4C)

Data:SBTSIL01 (01)

e Yeus)( [emmams [ - AV
e TERT Value i i j

~479.960000.. |SB-TSI (4C) SBTSI_x01 (01) CPU Temperature High Byte Register

Ops SB-TSI (4C) CpuTempInt (07) CPU Integer temp. 7

49,51592500.. |SB-TSI (4C) SBTSI_x01(01) CPU Temperature High Byte Register

49,99588500.. |SB-TSI (4C) CpuTempInt (07) CPU Integer temp. 7

99.51181500.. |SB-TSI (4C) SBTSI_x01(01) CPU Temperature High Byte Register

99.99177500... |SB-TSI (4C) CpuTempInt (07) CPU Integer temp. 7

149.5077000.. |SB-TSI (4C) SBTSI_x01(01) CPU Temperature High Byte Register

21
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BiSS-C

BiSS-C(Bidirectional Synchronous Serial C-mode)i 1R B3 —Ff H 2 [ Ic-Haus /A & fit

P I — B IF IS A LRI B AT IR, T T 2 SEmF, Xa), i AL 2t

Wit EREAE LA Tl brE SSI R L. B C Ry % ka3 TR B [ Brilds
i

S E
BiSS-C EZET X
RERTE ERZERE
;?:/MA [a0 = s |A1 (<] (]' Ad/ADR [ -
Type of data 'Single Cyde Data v S . v
Serial data length (bits) 5
Data/Cmd [:] i
Flag/IDL/ID
BOELEE CRC B -
UL EREESRRVEIE
& e
HLAUE @ RRSE v Read/DS [ o
HFNE | EEREE = Write/IDA
0 |

MA/SLO: W& 5518

Type of data: ¥ & LI AY, H =Mik#E: Register Data-CDM, Register Data-CDS,
Single Cycle Data.

Serial data length(bits): ¥ fE Single Cycle Data i 71

Acute Technology Inc.
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IHTER

Time Div= 1 us

1732 ms

1732 ms

1732 ms.

1732ms

173.2ms.

1782 ms

1732 ms

17321 ms

ittt Jes llee B

Sample CTS ID{DS) ADR(CMD) RW Do D1 D2 D3 D4 D5 D6 D7 Dg D9 D10

119.0656250.. |1 o OF Read 00 40 80 80 00 oA (00 82 00 00 00 00 00 00 00 00
3059250... |1 0 1iF Read 00

233.1228400.. |1 o 42 Read 2c oc

262.5506200.. |1 0 78 Read 4D 48 55 20 00 00 00 00

317.3331600.. |1 [+] 76 Read 1F 00

347.5357300.. |1 [’} 7D Read 00 00 00

23
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BSD

BSD(Bit Serial Device)i il s —Fhdz il 10, FEHEEHPHEBLRS.

S BE

BSD £8:2T
= # Data

Bit rate |AUto

ERIESE
ﬁ EERSTRIEEE

RRARIE  EERAgEE

A0 :

EHEER
ﬂ]’MR

Address

Data

BRIVE SEREE

-5

RUH

2N

Data: & E M T{51E
Bit rate: il 5 (4% ik &

DGR

Time Div= 2 ms 289.96 ms

29196 ms

203.96 ms 205,96 ms 297.96 ms

299.96 ms 30196 ms 03,96 ms 305.96 ms 307.96 ms

Salve Addr: 6 ddr: 9 P1

Register

EEE s ] =
e Yo [loe MY eswams 7] AV
o Timestamp DIR Salve Addr Register Addr b3 Data = P2 Ack =l
190.8714000.. |Master 6 2 Ok
290.8838000.. |Master ) 9 Ok 01 Ok
390.8650000.. |Master 6 2 Ok
490.9086000.. |Mastexr 6 Ok 6a Ok
590.8740000.. |Master 6 2 Ok
€90.9072000.. |Mastex ) 9 Ok ['38 Ok
790.8986000... |Mastexr 6 2 Ok
=

24
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BT1120

PR MG ST O
BT1120 HF HDTV 155 B & 47 v A& %, £ 2N HDTV A 7= DL E BR B A2 #fe 4t
K G & XS ER R A S =, IErT R 3RAE IHA BG5i% A 60, 50, 30, 25, 24Hz(1%

1, BRAT, Wisy

B,

PR ELFE )RR A TV & b T I AR 4%

ST 1125, A RATH 1080, LA TS DAL AP 2 7 . AR

BT1120 2HIZE
BixE

?\/ BEIRE

CLK

Data 0
Data 1
Data 2
Data 3
Data 4
Data 5
Data 6

Data 7

Stream

X
R,
i) Baeseatie)
CHO v = [——
CH1 | [~]Quick Setting YACA [——
CH 2 ¥D/CRD ||:| V|
CH 3 ca [—]
CH4 YCR/CCR |_ v|
CH5 EAV [——
CH6
CH7 ‘Ej.ifﬁ EEEAMTEEE
— N HesirE HERUE
SRtk v [ EHEER v
Yerem - wa | e || o

BB E: WEF
Quick Setting: ‘zJik 5 Data i#
Stream: Y, CB/CR stream

14 I, CLK.

EBOE 2 B Bl

%> Data 0-7, AL AXIIEIE

G

25
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AR

Time/Div = 5 ns, 3l i
Acquired: 20:23:32.045 -99.61 ms -89.61 ms -89.61 ms -89.61 ms -89.61 ms -89.61 ms -99.61 ms -89 EI1 rrl|5‘. 991 ms -39.61 ms m

| | |
| T T T 1 1
¥D(0o0d)en SAV{IDIFF SAV(02)00 VA(0288)80

e
4 BUS_BT11

BT1120f

WEwE e q | >
JI 1
. A

oo Ve Bus BTH20BT120) | |9y B Timestamp -] re A
Timestamp SAVD SAV1 sAv2 sAv3 DO D1 D2 D3 D4 D5 D6 D7 | YCR/CCR EAVO EA

51 -99.612027.. EE oo 00 SD

52 —-99.612ms YA[0269 : O 80 80 80 80 80 80 80 80

53 —-99.611946€... YA[0261 : O 80 80 80 80 80 80 80 80

54 -99.611892... YA[0253 : 0. 80 80 80 80 80 80 80 80

55 -99.611838... YR[0245 : 0. 80 80 80 80 80 80 80 80

56 -99.611784... YA[0237 : O 80 80 80 80 80 80 80 80

57 -99.611731... YA[0229 : 0. 80 80 80 80 80 80 80 80

=2 e er12a et - o BRI

Acute Technology Inc.
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CAN 2.0B/ CAN FD
CAN(Controller Area Network)iE il /i T 80 4EAX i Bosch & ek fg, =2 K B A

THRRIE E RN TR, e B A NV 2 ThA S AL, s
BEH| RSN . CAN Bus KH Z3N 51645, A PKFTIER CAN_H(High)5
CAN_L(Low) {44k CAN_H 735 i%cHit 55 CAN_L #5118 R 1. CAN 35

B/~ Data Frame. Remote Frame. Error Frame. Overload Frame.

CAN FD (CAN with Flexible Data-Rate) 7EEEA ] CAN RS 38 0 7 5514 B4 %
HY LRI T LEdE =ik 64 bytes K CRC17/CRC21, (38t st

Z A N5 T A RE)
SHBE
CAN ST X
LT
—p EERE [ B3@hi&8) Data Rate
e 'CAN_L(Rx) v | CAN_L | AD = 0.00 Kbps
(5 Kbps ~ 1 Mbps)
[ 1iEfz P RET AR
CAN L (Rx)
| S e (S5 'y O
ERZERE
(I. Start of Frame [—— RTR bit ™
wentfer T 7 v|  SRROU | -
Data length code ]~ IDE bit I -
ot | ] | R | —
R | Delmiterbt | D
ACK Slot I Error Frame D -
End of Frame I - Error State I
eiip ]
au IEIEEARIEE
i REAGITE BRE
EEGRER v EEREE -
Lt A
BIEBE:
27 Acute Technology Inc.
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Differential: )= 5 =M, W 5K HHEMHRRES, = CAN 5 CAN_H,
CAN_L. A[#%EH DSO iliE il N 1-6.

CAN_H/CAN_L: "] EEEMFEMWHE, s iUk a8 (Transceiver) ¥ il 5 1112
RS . Tx: £k 2% (Transceiver)# ¥t 5 Tx 8{ Rx B 5.

B3l Data Rate: 72 R, ST B Data Rate. #¥$T4)If, {3 F % AJ
DLk £ @1 Data Rate ¥ 7€, 5% H{7%i A\ Data Rate. FuiFKJuEy 5Kbps-1Mbps)
#iF/E CANFD 1jsé)a, [l Data Rate 2x423f, prLAtbIifess = Hax M.

B BRZIE: RV ESaRZIE, #JF/H CANFD Ijfg)S, B Data Rate 2748
&, Ptk Thaed s 5Bk A .

TR
£ CAN_H WS R#ET 47 -

Time Div=5 us 31409 us 319.09 us 32409 us 32009 us 33409 us 339.09 us 344.00 us 340.09 us 354.09 us 359.09 us 364.09 us
SOF BaselD:112 RTR:0: IDE:D RO:0 DLC8 DAT.CD
4 CAN
L
cHo0 Vo WV SRR |
oy Je= 0o H (Jwwmme [ JA v
Sample Frame Type D DLC Data CRC() ASCII(Dats) " Information | Frame Duration -
311.9600000.. |Std Data 112 8 CD F1 97 E1 01 SC 07 7D 38F5 i Data Rate: 400 Kbps 282.46 us
€21.9100000.. |Std Data 112 8 CD F1 97 E1 01 SC 07 7D 38F5 Pre ey 282.47 us
931.8700000.. |Std Data 112 8 CD F1 97 E1 01 8C 07 7D 38F5 [UTSORO . 282.46 us
1.241820000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 PR, 282.47 us
1.551780000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 P | 282.46 us
1.861730000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 P ey 282.47 us
2.171690000.. |Std Data 112 8 CD F1 97 E1 01 9C 07 7D 38F5 U . 282.46 us
=l

Acute Technology Inc.
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Closed Caption
Closed Caption »& — MR S 771, AT ARG SO S8 g It i
A% h, HECERET LA Closed Caption A% 2844 K T A2 1 5 th i SC 2 oK

SHBE

Closed Caption E25 T X
W|ERTE
= 7 LagmE a0 =
BHERE
QI' Clock run-in | [ B
Start [ [
Data I I v
Parity [ Iv’
HABLEIE
g EIEESWRVREE
— HELEITE ERAE

2 L EEREE

R4 ®E | ECH

BB BE: YWOERF YL RE S i A2 2 A M A (S TE 5
AT EER

Time Div= 5 us

Clack run-in

N4yl ndul ndul f4ul 1.4yl

Closed Caption

EEEE s ] g

e Yo loe MY (lmwaws ) A v
Sample Data Byte 1 Data Byt 2 ASCII =l

-1.86854060.. |00 00 ) ) _‘J

-1.83517380.. |14 25 -3

-1.80180700.. |00 0o

-1.76844020.. |00 0o

-1.73507340.. |00 00

-1.70170640.. |00

-1.66833980.. |11 28 o€

Acute Technology Inc.
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Codec SSI
N T FHLN w10 25 (CODEC) Frf#i I Serial Synchronous Interface (SSI)

e

SHBE
CODEC_SSI Z2EgE x
SR BB
=y BERE @ HEHREmA
Tl @ e swe | |

Data R || | v|
CH1

WR || | v|

ADDR || | V|

z | | |

EER sz rensim o -
- [ | -]
T g s

EARFR | [EAREE o

B RIH

BB BE: BWOEAF YL RE S i A2 A M A (S TE 5

AITEER

Time/Div = 20 us, ) 1. 1ms
B37.85U B67 3 U 59811 U us us us B1921 U 849 49| 7976

Data 9F AddressWFE Datal EI4

SEIETE i) 4 4

CH-.00  “\oru& > 5

patoe Yous{ READ_Chi.csvicoDEC_SSI) _ | Jig @ f [EEmEE [HEEEY Re A
Timestamp Rd/Wr Address Data

1 €06.5Tus  © WR 1FD B

2 804.875us  WR 1FE 04

3 1.002775ms  WR 1FF 10

4 1.20068ms  RD 0A0 11

5 1.4246€3ms  RD 0A0 11

6 1.6538ms WR 1FD 70

7 1.851685ms g WR 1FE 00

8 2.045595ms  WR 1FF 20
========== nre

Acute Technology Inc.
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DALLI

DALI (Digital Addressable Lighting Interface, #==n & 681D PG H i 2 L
B ) T AR A bR, e — P e Y 2 i 2% L3 101 1 B 2k B B A5 PR 5 7
DALI Ppif & % ki 19bit, $zi5ciubik Ay 11bit, 22 7] S0 FF 64 A2 8 8407 &, 16 A b
JTREEIREA L% . DAL PRSCGHEH 2= 415 3] 7 R A0 AT B iliE i SCRRZ i It &
51

S E
DALl E8152T X
LEITE
j:\/ LASESE |AD S i
R EETRIIE
EREER

(I. SRIEHBPEERUEIERE

Start | | v
Address || |
Command | ]
Response || | v
Stop [ | v
Urknown | I

A8
nn EEESFONE
= HEREITE HERAE

EEEREE - EEREE v

A% | [®me | | EE |

LAEIE : BUE AR LRGSR T A BB E R 5
Wetk: 4 D-, D+, HEI =ik,

D-1 #ENImE SN D-.

D+: NS SN D+

B30 BT A b (5 S k.

B Bz £t LR s 2.

Acute Technology Inc.
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TR
—RIEHE

o HE71ms 12071 ms 12271 ms 12471 ms 12671 ms 12871 ms 13071 ms 18271 ms 13471 ms 136,71 ms 138,71 me
Time Div=2ms |

Start

!

1
CmdOFF (D)

A 10K102400

Address Command Response Information Frame Duration ‘j
o1 OFF (00) Bit Rate: 1.67 Kbps 15.10 ms
(31 OFF (00) 15.10 ms
o1 OFF (00) 15.10 ms
01 OFF (00) 15.10 ms
o1 RECALL MIN LEVEL(06) 15.00 ms
3.335800000s |01 RECALL MIN LEVEL(06) 15.00 ms
3.671600000s |01 RECALL MIN LEVEL(06) 15.00 ms |

— R

Time Div=2 ms

Cmd:QUERY STATUS(A0)

A 10K102400

wrtn e [ee B [eerEms [ AV
Address Command Response Information  Frome Dustion =l

01 QUERY STATUS (90) 15.10 ms

04 8.30 ms

01 QUERY STATUS (90) 15.10 ms

04 8.30 ms

91.54570000.. |01 QUERY STATUS (90) 15.00 ms
91.56520000... 04 8.30 ms J

91.80150000... |01 QUERY STATUS (90) 15.10 ms |

=l
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DMX512
H USITT (EFRRIBEFE AR S KIEANNIES it H . iR EIATIA-485 brifEk
EHPE ST A

S BE

DMX512 SERT X

sauE
p  mERE

Data AD v

Bahig8leaEs
BRER 250000

HEEE

e EEEAORE

JuL

= IR
& RRSEA v
ERIE
EFRLER v

HIE W E: Data: DMX512 Z ¥l
B4 BT | EGH b hes . S L
: ; iR nf k2 E H AT RE R

IHTEER
et X 45 R LOKBY S, BUE OB B8

Hime Biv=50/us 381 ms 386 ms 391 ms 3965 ms 401 ms 4.06 ms

Data;BF | | DatasE | [DataioF

CH.00 Vo (g

o )= e M N
Sample State Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D1l D12 D13 D14 D15 Information

3.756850000... |[D[0:15] BF SE aF EA RO D F9

SF  |a6 E6 FA |&8 DA J
F

ag c3 E8 B9 EE F2 AF

4.460850000...

5.164850000...

5.868800000...

6.572800000...

7.276800000... AD  |De F8 B3

7.676550000.. |Idle

Acute Technology Inc.
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DP Aux Ch

DP AUX CH (DisplayPort Auxiliary Channel), DisplayPort %7 854 L1 (R siE, 1
Auxiliary Channel U &4 Bh (13838, FREHEESS . HERRE . A 10T LR A 14
fuffkitk. S Pk DP 1.3,eDP 1.4

SRR E
DP ALY CH Settings >
Parameter Color
= @
Channel setting Reguest | I - |

A [—
S [—
S [ee—
pate N
Option | V|
A [ Y

Channel |CHO S []show DPCD

Made DP _Aux w
Range
Startup transaction =1 i
p equest k4 . .
—H
Reply Timeout us From To

Buffer Head w Bufter Tail w

Default Cancel

Channel: W & &
Show DPCD: ‘2% 5 &7~ DisplayPort Configuration Data 85
Mode:; EFFE PRI AIAET DP_Aux/HPD/PWR

Startup transaction: WEE —EXHEF AL

Reply Timeout: %5 timeout HJHY[A]

Acute Technology Inc.
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SPrgR
A&7~ DPCD:
]

Time Div= 10 us

74.16 ms
|

74.17 ms
|

74.18 ms

74.18 ms
!

742 ms 7421 ms 74.22 ms
| |

7423 ms
i

7426 ms

7425 ms
|

DP AuxC

SYNC: Request;

Add

05 3

r. 00102

Lett DATA 00

DATA: 00 DATA: 00 E‘:ATA' 00 STOP

DP_AuxChf u
EEEE B
CcH.00 | s [jss 9 [ |
e Yeus( (s A =l |A Vv

| Timestamp SYNC Command Address  Len Data Informatior| =/

Request DisplayPort Write(8) |00102 05 21 00 00 00 00

Reply AUX ACK(0) 0

Request DisplayPort Read(9) 00202 06 J

Reply AUX ACK(0) 0 00 00 80 00 CC CC

Request DisplayPort Write(8) |00103 04

Reply AUX ACK(0) 0

Request DisplayPort Read(9) 06

5]

sizzs DPCD:

= 74.16ms 7417 ms 74.18ms 74.19ms 742ms 7421 ms 7422 ms 7423 ms 7424ms 7426 ms 7426 ms

Time Div=10us | . 1 | ‘| I .| I || 1 | . !| . | | 1 ‘|
SYNC: Request; 05 DATA: 00 DATA: 00 DATA: 00 STOP

DP_AuxChf

DP AuxCh - Af

i Addr: 00102

Let DATA: 31

DATA: 00

A
cien e e A I | — VN
[ Timestmp SYNC Commend Address__ Len Deta | Informatior] =/
Request DisplayPort Write(8) |00102 05 21 00 00 00 00
Reply AUX ACK(0) )
Request DisplayPort Read(9) |00202 06 J
Reply AUX ACK(0) (] 00 00 80 00 CC CC
00202h Bit[0] LANEO_CR DONE: 0
00202n Bit([1] LANEO CHANNEL EQ DONE: 0
00202h Bit[2] V_ANEQ_‘SYMECL_LC KED: 0 J
x|

FESRFE B RR/EC

http://www.acute.com.tw/sc/p3

product detail.php?cid=13&tid=30

36
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FIEF 47 Aux, HPD, PWR

Time/Div= 50 ms ¥

205 44Zns
0 ms 100 ms.

P eDP_AUX

eDP_AUX Wav
POWER_OFF

4 eDP_POW "

DP_AuxCh S S |

3 ! i
| Hot Unplug Exgnt

4 eDP HPD

DP_AuxCh

4 DDI_AUX

DP_AuxCh

Channel

i
cHOo0 Vo .
gty JBus) Customized Report [T L |search Al Fields Textincludes

P — &DP_POW &DP HPD DDIAUX DDIAUX DDIAUX  IDLAU DDIAUX DDIA
State Event SYNC Command Address(h) Len Data(h) Descrip

1 -2.01855803s 5} Bower OFf

2 -2.01655803s &, Hot Unplug Event

3 -188.357385ms Request

4 -189.350845m8 Reply

5 Request 12 Write (0)

6 Request Native Write (8) 00€00 1 01

7 -185.179985ms 00600h Firmware/Software Minor Revision

8 -185.179%85ms [5]SET_DN_DEVICE_DE_EWR_SV:

9 .179985m3 [6]5ET_DN_DEVICE DP_EWR_12V

10 [7]SET_DN_DEVICE DP_PWR_L€V: 0

1 Reply AUX ACK (0)

12 Remueat Native Read 191 na2nn 1

Acute Technology Inc.
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eSPI
eSPI & Intel AR AT AR, BEESIMAR SMBus/ LPC/ SPI Flash
0, DI EERACRE SRS W R R H . BARIEIRYE Enhanced Serial Peripheral

Interface (eSPI) Interface Base Specification (for Client and Server Platforms) June 2013,

Revision 0.75.
SR E
Enhanced SPI (eSPl) €152 X
%ﬁ?ﬁ cs# o [ sz [ | A
= — [ T
: Ijoo A2 = o1 |3 = (a8 or B
1/02 @4 (=] 03 s [ I:IEET s;n::gu;::n =
O] Alert e > [ Reset 7 < D?ﬁ? - sﬁf
S T VWire A&
O Bmmlee 8 chac A
Response latchedon | Clock Falling o [[Jreduced Report
THRSRTE Default Display v
1/OMode 3%3E | Single Mode v
Alert Mode 527 |From IjO[1] PUT_PC
PUT_PC
(] B&hiBigNakimrs e ar
Command deselect time [ | 50ns il 28
Clock LOW to output valid 15ns PUTZRG
ERERE
(I. OpCode [[ ] V] Address [[ | v]
Cyde Type || | vl Data l[ |
Tag || | V] Response [|. | v’
Length [ ] v| status || | v|
pax;ig i)
n EIEESWAVEER
— HEAR(I R BRUE
EEERE | @WEME -
i B
BB E
CS#: Chip Select (Active Low)
SCK: Clock
I/00 - 1/03:  Data fir N/ H B 47
Alert: Alert #5 (Optional)

Acute Technology Inc.
38 Copyright ©2017



Acute.

PC-based T&M Instruments

HITEE
I/0 Mode % 72: & ERLATELR 1/ O R4 A Single / Dual / Quad, 2 J& T Zhaeks
= HBNEE PRI N R BB 11O RE.
Alert Mode 5 7E: B8 WL HTE Alert 15 /2K B 1/01 872 Alert.
Command deselect time: % 7€ tSHSL, Chip Select# Deassertion Time.
Clock LOW to output valid: 5 tCLQV, Output Data Valid Time.
RSN E
{7R Configure W% #F—25f##T SET_CONFIG/GET_CONFIG K % .
RN Status W2 d3E—DEMT Status 19N 2.
Reduced Report: Zaicidis N2, 757k Command Flow.
Filter %52 14145 %2 1) OPCode/Cycle Type B2 Address i [Hl% £ E /R B B R )

Pa =%
= o

V1 Address Filter 5 7E £+ T AT H 3¢ N ) LA\eSPI\eSPIFilterX.bin
BH®

Al 5E Frame AR Field 2 Aric B .
SrirE

EREI AT, MU 7 B 325 A B 2 (A E /34T

DGR

5]
Time Div= 5 us ﬂ\. 8 5:15 10us |5‘us Zn’us Zilus :lnlus :lﬁlus
i : | : I = - ] T

ADDR (00) ADDR (08) '\CRC {10} @ RESP (08) Data (OF) STS (0F) iSTS (03) BERC }(BD) i ADDR (00); ADDR (20) CRC{C8)

4Dus 45us Sus
| | |

A eSPI S 5 78us 238 3 Us 3.97 us 99u
&SPl
v ]
EEEE & b
CH.00 VBV [rEpa—— E— |
ith s e [esmame [ |A Vv
[z : 0pC 1 CyeType Teg LEN  Addess DO DI D2 D3 D4 D5 D6 D7  ASCH Sktus | CRC Memo j
‘—:.BOODOOOD_. GET_CONFIGDRATION(:I) 0008 10
‘ 10. 0. ACCEPT (08) OF |00 |00 |00 ceee 030F BO
‘ General Capabilities a.. (Bit 9) FLASH_NP_FREE
l CRC Checking Enable = 0 (Bit 8) FLASH_C_FREE
Response Modifier Enab.. (Bit 3) OO0B_FREE
Alert Mode = 0 (Bit 2) VWIRE_FREE
I/0 Mode Select = Sing.. (Bit 1) NP_FREE
| |
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FlexRay

FlexRay Jy 4= il TN 25 b, SCHFIAMETE, A HUS (S 18 )3 25 3] 10Mbps.

I. ¥ 2 (Physical Layer) &l
FlexRay Physical Layer J& %%\ ‘5 (Differential signal). #l 5 7EALERE, HE &2
A, A EAECI AN E, STk B Rt CCRENY L E . DA RR
PR A A INFAE RN Z SRS . 4T E TR FlexRay SERR LS B SN2,
Qléllﬁ\ Eﬁ)&ﬂﬁiﬁﬁ

Ay AL PR FlexRay ZE 8 il I, KPS IS ARG, AT A2, XA mt A
x%ﬁ“ﬂhzxﬁzafﬂﬁl ﬁDTIFﬁT, W yBP, Tty BM, £t /2 BP-BM GRS

M 1us 0 MHz

VAL
YU

R, #EATHE RSN, SRR LA HoREE Ak, JRE LA 1M EiE
EFEE] BP or BM, 1ENfidA 2, Btn] LALSEHER . BUER BE BP & BM ik

AN AR IEIE, W ETR.
Physical Layer v BP ESOI

The Data source from DSO BM Eso 2

Bus Wire: BP ‘
Idle

Data_1 ‘: Data_ 0

Bus Wire: BM ’

1. BRGEE ) E(Communication Data) &M

Acute Technology Inc.
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TXEN |A1 .

Acute.
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TxEN[M ——
RxD
LT L LT
SR E
FlexRay EZIE2T X
LERTE
.?\/, BERE = (] B&hig:8l Data Rate
: Physical Layer v | BP ESO 2 0.00 Mbps
The Dat (1 Mbps ~ 20 Mbps)
Bras Wire: BP FlexRay Channel
Idle 'Channel A v
Data_1 Data_0 :
Bus Wire: BM
. B PRI
BRZERE
@ dicator | g~ 5 | | v
e PN V| TS
Payload Length || I BSS | 4
Header CRC | B FES [ v
Bl V| ot —
Data | | © WUSs [ ]
e | | o] CAMTS | S
o | O
bax;ip it
i BEESITRIEER
T ORARE BRILE
EEERIEE v EEmEE v
m | CEET] | AU

BB E: BRiAE N Physical Layer.
Physical Layer: #7325 &=ill, 5K HHEER R, &I FlexRay 5 BP, BM,
Al E ) DSO iHiETLRlA 1-6.
Communication Data (TxD): JHH(Z%#)ZE RS =N, H5KEkR B ZHE 0, &N

FlexRay transceiver < TxD A& TXEN ifl 5 .

41
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Communication Data (RxD): (&%) Z i 5 mN, W5 RKEREZES P, =
FlexRay transceiver 2 RxD 8 RXEN 5.

B3I Bit Rate : ERINME VAN Data Rate. T2 IR, FHALFFHrBh il Data
Rate. #7i%FT/A)IF, {4 & AT LAik £ P @ () Data Rate 10/5/2.5 Mbps, 5% H 17%i A\ Data

Rate. fu¥Ff Data Rate yi[#y 1Mbps-20Mbps.

FlexRay Channel: 1# % 7] LA#i & FlexRay Channel Jy Channel A 5% B, 3= #/F 4 Frame
CRC Kr&rz .

SRR 2 R En R IE IR

BHIRWE iR

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
e T P

%5 i)

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

12 Acute Technology Inc.

Copyright ©2017



Acute.

PC-based T&M Instruments

g R
BE#E FlexRay Communication Data 5 (RxD)

o 1828 ms 16,28 ms 1528 ms 1528 ms 1628 me 1628 ms
Time Div= 200 ns 1 | 1 1 1 1 1

A FlexRay DecflR

e Yo [loe MY eswams 7] AV
Timestamp RPNCS  Frameld PayLen HCRC(H) CycCat DO DI | D2 D3| D4 | D5 | D6 D7 CRC() | DIS ASCIIDO-DT) Information =l

10.4 0... 00 00 00 00 (00 00 00 00 OEDEIA S I - - .- -

15.22872000.. |00131 1 16 OF2 28 00 21 00 Fo |00 22 00 14 S

15.24172000... FE oc 00 00 (00 00 00 OB | [ ........ J

15.24972000... 00 0B 00 00 |00 00 00 28 | [N ....... V4

15.25772000... 00 00 00 00 |OD DC 00 27 B4R469 | ....... \

15.37876000... 0021 4 16 €D3 28 FC 18 00 00 |00 00 00 00 | [ ........

15.39176000... 00 00 00 00 |00 00 00 00 | [ ........

Acute Technology Inc.
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HD Audio
HD Audio(Intel High Definition Audio) #& Intel T 2004 fEHEH K35 A, 135304t
FRBELE AC97 FE it

S E
HD Audio £8122F X

N
‘=7 sic [0 |
BCLK | Al 2

RRZERE
Stream Data

@ emve[ | Srero [ -
length [ | Sewe | -

Response (SDI)

veid [ v usd [ v
Reserved [ | Response v

= A
100 |A2 :
A ' @so1 (Ospbo

Command (SDO)‘ o
Reserved Cad :
NI ] verbd [ ]
iR
JJH‘C EEE S TRVEEE
W R E WHRIE

RS v EEREE v
me [ wE ]| EUH
BB E: WiE A X458 SYNC, BCLK, 1/0.

T e 10 i dfa Bt 2 SDI B SDO. Uhik o m o Z N, 28 J7 5B
(SN RIS Al el

Acute Technology Inc.
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IHTER

| P 16671 166.01 167.11 167.31 167.51 167.71 167.91 168.11 168.31 168,51 16371
Frame Sync:FF StreamT‘pg:D Sample;00

HD Audio

Sample:tltﬁ BampleAIJ: Sample:00 ||

Frame SyncFF (Resenved00 CAHO  NID:0O |

670 ns

4 SDO_Bus S O

@ aa

EE »
cH.00 Vo) H 13 .
et Jee e s [ A v
amp] rame Sync ese) ayl am Tag ‘ampl =
3 Sample B $: Reserved CAd NID YID Payload Stream T Sample 2
165.3700000... 00 00 00 00 00 00 00 _J
166.5350000.. |FF 00 o 00 o 1 FC 4D 4A FF 49 AD 00 00 00 00 00 00 00 00 00 0O
170.2000000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
172.8700000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
175.5350000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
178.2000000.. 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
180.8700000... 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
-
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HDMI-CEC

HDMI

ETE N 2 A (552 High Definition Multimedia Interface, f&#k HDMI)J& —#fi4>
B BN SRR 1, v DAL IETE R 4 (1) & 005 5 LAAE 5 . HDMI o] T-4L
T . DVD #as . D AHENL. A RS Z5a 9 KAL. B & 5 L. HDMI
A DARI 516 S AN R 5 (5 5, T S AR E 5 R A R — 2 B, KKHifk 7 24t
224

CEC

4=y Consumer Electronics Control, FISiAi& TAALA B AV Link $hifls, PAMESC
FR AR RIEZ & AV HLES, VESE A 1T 84, 72 HDMI 1.0 B HhiliT, 78
1.2a PR

SHEE
HDMI-CEC €818 T %
BERE
:\_f $HRERBA
5t @ —# ®F
BEHDMI-CECTELAADIEE o
ERZERE
@ Start Bit | ™
Header Block [ 5
Data Block [ s
EOM Bit T
ACK Bit I
OPCode Block || ) i
HRNEE
i BIEE SRR
Ry FEEAIE ERE
EEBREER 2~ EEREE v
G R

BEEWE: B Y -, HDMI-CEC B:/E 2 # T S 89w 5
AR R DU — A e, BT 2B xR B Header DAz OPCode
VR LA RE o
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PALIEE S
— RS

Time Div=10ms

Header : 3 Data: A8 Header

.4 HDMI-CEC

e Yo [loe MY (\ewmwe [ A v
Timestamp Header Do D1 D2 D3 D4 D5 D& D7 ASCIT
11.18400000.. |36 36 as 6.
90.38650000.. (36 36 A9 6.
||169.5890000.. |36 A9 6.
‘:ea 7915000... [36 36 AS €
327.9940000. 36 AS 6.
407.1965000. 36 AS 6.
486.3995000. 36 A9 6.
- |
piialE 4
o) Y g

178 ms 279ms

s | L

117.9ms

1

Time Div=10 ms 7.9 ms ) 107.9 ms

i 1
| STB1 (3)-> STBH2 (6) Data : A9 Start | STB1 (3)-» STB2 (6)

i il

4 HDMI-CEC

CH.00 '8 5
e e e M (leemmme B A v
Timestamp Header OPCode Do | Dy | D2 D3 D4 D5 D6 Dl ASCIl
11.18400000.. |STB1 (3) -> STB2 (6) A%
90.38650000. STB1 (3) -> STB2 (6) as
| STB1 (3) -> STB2 (6) A%
|
| STB1 (3) -> STB2 (6) AS
STB1 (3) -> STB2Z (6) A9
STB1 (3) -> STB2 (6) as
STB1 (3) -> STBZ (6) A%
I-|
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HDMI-DDC(EDID)

EDID(Extended Display Identification Data) & & 7.+ DDC £k - DL 12C f&4 (1738 i,
2+ Address OxAO/OXAL, FISRA% I R d Kot LA SRR s A%, H HiITFE HDMIL
DVI LAz VGA [k R SRR I PR S 2244

SHHE
DDC(EDID)E&RT X
S8E
., EERE |
;:/ SCL AD G SDA A1 =
{AE3RTE
(® 7-Bit Addressing
() 7-Bit Addressing(Indude R/W in address)
(] ZmasEsshie Ll &mstig
RRZERE
o) st | | Reedwit | v
e [ v
SRR
L EIEESITRIEER
N RRRAUE HERNE
EEREE EEREE
B B

SCL: I°C ##litkifz Clock

SDA: I°C ¥#faft 4z Data

7-bit addressing: .o~ 7 A7 %8 FE R HIEERT 1 A7 58 FE R Rd/Wr

7-bit addressing(Include R/W in Address): ‘&7~ 8 £z %%l (7 47 %% B s bk | 1 47
Rd/Wr)

RRETGFE : 43 bT IS W IR 240 4 T RS e 7

G i E R RN N — AN SR

Acute Technology Inc.
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IHTER

Time Div= 100 us

4 HDMI DDC

DDC(EDD)

CH-00 "\ J
it Jos e M

{ [eesmamE =l A Vv

[ Sample Address(h)
‘ 482.4303200.

Offset(hy

Data Duplicate

EDID Register Name

EDID Data j

5]

49

Acute Technology Inc.
Copyright ©2017



Acute.

PC-based T&M Instruments

HDLC(High-level Data Link Control)f-T Data Link Layer 22 7t #2 Cisco ¥ & T3 i

HDLC
F B 2E
S E
HDLC £812T
WERE EREEE
?f HDLC IT : (ID Flag
Mode |Synchronous | Addr
_— Control
Bitrate @ Information
FCS

EDELEE
ﬁ EBIEE SR

RAE  EdERIEE v HEREUE SR

JO0R

R

K

HDLC: ¥ € il 5 f5iE

Mode: Sync / Async, [7]25 J 2P
Bit rate: iS5 #F

TSR

Time Div= 500 ns

Adar. 7! | ctise

SEEEE s ]

CH.00 "\ .

e Yo [loe MY [esmams 7] AV
Sample Address (h) Control Information () FCS

175ns Resp: 79 [I-Frame] N(S): 7, N(R): 4, P/F: O Ok

50
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HDQ

HIEMN AR (TEXAS INSTRUMENTS) Bl e, ] T it s # A wor v, FEE 2
FHAE S 2t v 777 5 1T - HDQ 49 8 432 5 16 A P b e v FE i =X, ik [E 2 7 4z
—A> HDQ f 349, 3= % iy Break. 7 bits Address. 1 bit R/W Fl1 8 bits Data 5 /& 16 bits Data
PR . A& 75 A LSB(Least-significant bit) %] MSB(Most-significant bit), # K&
2K 5Kbit/s.

SEBE
HDQ S&RT X
BERTE
—p  EER [0 E
[IsamEhE:R
ICRUR
bg27000
bg27010
bq27541
bq27541-V200
ERZERE
(ID Break | [ ] v
Break Recovery || ] v
Address || | ~
Read || | ~
Write I I v
Data |[ | v
EDRLELE
i EEFR SRR
= REARIE BRuE
EEBAER v EEERE ¥
it L

BB BE I BOE BUE RN LIRS S AR IR A A R TE R T
R FLAE B RT RR F R % 1C R R 4R A AR AR
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SR
Write: #75 A YR, J5 A VOB
Read: ForBEICHR, JF I BB MR

B

34.06 ms 34.56 ms 35,06 ms 35,56 ms 36,06 ms
|

Time Div= 500 us 3358 ms S5 SEID P 39.06ms 3956 ms

i Address:34 |

]

cH.00 7Y '8 e
e e e ] [emmmms 7] AV
Sample Address Read/Writ: Data. ASCII
34.07700000.. |34 Write 18

B EiER
2]

Time Div= 500 us |

34.56 ms 35.06 ms 35.56 ms 36,06 ms 36.56 ms
| | |

37.06 ms 3756 ms 38.06ms 33.56ms
|

i Address:34

T e

=
[fss M1 e ] JA v
Address/Command Code Write/Read Content Units |
PassedCharge (34) Write
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HID Over I°C

HID Over I>)C (Human Interface Device Over 12C) =% F 7E Windows 8, ARM - & 42
F_F; 5% —/~ 4 HID Over USB Il /& )3 Fl 7 x86 %4 -, 7 Windows 8 & i 3% £§ HID Over
1°C 2 22 30 PRI AL 11 25 B Ml s T AR

S E
HiDoverl2C £832E X
28 BRZERE
A
7 BER @D sert/restart || ik

scL |Ao =
Address || B
SDA | =
i : Write /Read l| |
ATTN/Interrupt |A2 = s I' [0
ik ACK I
© 7t adcressing NACK  ©B

() 7-bit addressing (Include R/W in Address) STOP l | [ s l
(O 10-bit addressing

[ 7z
A EE
ﬁ BEPE SRR

| RBAARTE BREE
EEREER v EERERE .

R A

BIERE: WERUY L, SRS, EEZHS T IEERS .

7-bit addressing: 2o~ 7 o7 %5 BE B R AN 1467 5 EE ) RA/Wr.

7-bit addressing(Include R/W in Address) : &7 8 i 5 F& Mk (7 47 58 B ok b 147
Rd/Wr).

10-bit addressing: {7~ 10 £z %5 k.

RBEIE TS 3T B 20 R A e 2 T o ) e 75

Acute Technology Inc.
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IHTER

Time Div= 5 us

A4 TP_HD

HiDoverl2

10us 15us 20 us

25 us

W us

3Bus

4us 50 us

1.5ufl uft.5uft uft

Suffufl5uptul1Bu 16u 16u

16uftufisuftu

A HID Desg Addr: 0(&HID De

U

¢ Addr: 0(

—a

cHoo Vo [rEv—— e
- |15 | A
[ cror J9 o W  [esmame [ ‘
| Timestamp Address Field Information
Repeat Start |Wr 43 HID Descriptor Address(0000) D Descriptor
Repeat Start |Rd 43 wHIDDescLength (001E) D Descriptor

bcdVersion (0100)

wReportDescLength (00BS)

wReportDescRegister (001E)

173.300

wInputRegister (00D3)

wMaxInputLength (0014)

54
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1°C

e ML R ATIE IR 2R, 8 2 3 ZEH, HH Philips 2 =] £E 1980 -8 T ik F4R .
RN RGBT DL RAC T &M 25 B R J it s 1) — Miod THORIURS o -t vl 7 PR
RGP EFEH I, 12C FHAEFH B ZN A S, — %@L (SCL) M — % k28
(SDA) T Rk . RS P 25 TF46 (Start) . Hiuhik(Address). %4 (Data). 152’5 (Read/Write)
&, FAL I 77 2R ), Bk )y 8 bits 1 10 bits Piff. L4 K
100Kkbit/s-3.4Mbit/s,

SHE
12C EHRT ? X
2YTE EZERR
U mEmE
j::/ Clock Channel (SCL) |A0 = (ID Address || |
Data Channel (SDA) |A1 = Data Write || |
R0 DataRead || |
(®) 7-bit addressing unknown/Idle | |GG
() 7-bit addressing (Include R/W in Address) Start || ]
() 10-bit addressing Re-start | [N
HERE Stop
BTERAA &M v ACK || |
feli2i 51 NACK | I
AFEE Reserved Address || |
ﬁ EFERSMAVEE
T EERUE ERiuE
EE®AEA v EEREE v
b L

Clock Channel (SCL): I°C #flif& %2 Clock.
Data Channel (SDA): I°C ¥4l {& %2 Data.

7-bit addressing: o 7 A7 %5 B HHUEAN 147 %5 ) RA/Wr.

7-bit addressing(Include R/W in Address) : &7~ 8 47 % FE Huhb(7 47 %6 FE kb hn 1= 1 457

Rd/Wr).
10-bit addressing: &7~ 10 47 %8 & Hu ik

WEFO: Bonfn T 7ER e X BoR gl i LUk £ 8 51 16 7B

55
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BWEIGRFSE - 73 b 2 P e 23 2 T RSP Mg 75

IR

Wr: KRB AT

Rd: IR .

Information %56 — = 2 BIR il 5 A4

2 :

10066 ms 100.76 ms. 100.88 ms. 100.95 ms. 101.08 ms 101.16 ms 101.28 ms 101.38 ms = 101,56 ms. 10166 m:
| L | | | |
ﬂ{ 5

Time Div=100 us

Addr4D

Adri4D |

412c

2C

BB EE g

CH-00 ‘V‘ J 'n;:' s |

o Je= 0o H (wame ) A v
Timestamp Status " Address Do/| b1 | p2.| P3| D4 | BS | D6.| D7 ASCIl Information

100.5800000.. |Start Wr 4D Freq.: 35.087 KHz

100.8985000... |Repeat Start Rd 4D 19

1.731777000s8 |Start Wr 4D

1.732126500s |Repeat Start Rd 4D 19

Acute Technology Inc.
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12C User Defined

Al HE X 12C A4, FF RN VEGRARAT,

S BE

impert 12c_cvt

I2C_CviTab SHHTE X
S8E EfERE
55\}. EEFE (]]) REETEREER
Clk CH1 o Address
Data Write
Fata CHO v

Data Read

Add Re-5tart
Del Stop
ACK
MACK
;.
ﬁ,'ﬁ,}z BIFESETEE
st
R E HERiUE
EH AR v | EEEE ~
B T

=

Clk: I°C ¥ t&4i 2 Clock.,
Data: 1°C ¥4 L%~ Data.

12C-UserDefined operating instructions

. Basic syntax

A. ##: Notations

B. #: Add parsing according to the description content

Start } ADDR

|
HSB + HSE_B

Start | ADDR
|
|

MZB + LSE_B

DATAO{BO)
b0 b1 b2 b3 b4 b5 bO BT

DATAO(BO)
b0 b1 b2 b3 b4 b5 b6 b7

DATAO(BZ)
b7 b6 b5 b4 b2 B2 b1 BO

23222120 19 18 17 16

DATAO(BZ)
b7 b6 b3 b4 B3 b2 B b0

16 17 18 19 20 21 22 23

IDATAL{BI1)
: b0 b1 b2
|15 14 13

IDATAL(BI)
| b0 b1 b2

IDATAT(BI)
I b7 b6 b5
|

15 14 13

IDATAL(B1)
| b7 b6 b3

DATA2(EZ) A
b0 bl b2 b3 b4 b5 BE BT
2322 2120 19 18 17 16

DATA2(BZ) A
b0 bl b2 b3 b4 b5 b6 b7

|
16 17 18 19 20 21 22 23

DATAZ(ED)
b7 b6 b5 b4 B3 bZ b1 bO

Figure 1. 12C frame structure
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I1. Detailed settings (take T1 TPS65982 as an example)

A. #MSB, #L.SB

Please refer to the structure of Figure 1.

Example: #MSB

B. #DAT, #DAT_C, #DAT_V

Register Register A HNo. Data

Number Name Cress Bytes
1st:  Register Header(Hex) 000 vio RO !

. 0x01 DID RO 4

2nd: Register Name

0x02 ProtoVer RO 4
3rd:  Access (W/R/IRW)

0x03 Mode RO 4CC
4th:  Byte count

0x04 Type RO 4cc

If _C is added behind, ASCII is displayed, and there is without bit detail. If _T is

added to the back, Text is displayed without bit detail.

Example: #DAT: 00h, VID, R, 4

C. #BIT_V, #BIT_T

Table 3-46. 0x50 Data Control Register Bit Field Definitions

Bits | ﬁame N Description

Bytes 1-4: Data Confrol (treated as 32-§it little endian value)

38 Reserved Reserved (write 0).

T4 StatusNakReason Reserved (Host may write any value to this field, no action to be taken).

3 StatusMak Reserved (Host may write O or 1, no action to be taken).

2 InterruptAck When set, causes IntMask1 value to be written to IntClear1 (clearing all interrupt events).

1 SoftReset When set, causes a soft-reset of PD Controller. Equivalent to Gaid 4CC.

1] HostConnected 0b Mo TBT host connected. NOTE: The Thunderbolt Controller will also set bit 1
{SoftReset) when transitioning this bit from 1-=0 to force a port
disconnectireconnect.

1b TBT host connected.

1st: Byte position

2nd:  Byte count (If Byte count = -4, registers use four character codes (4CC))

Acute Technology Inc.
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3rd:  Bit position
4th:  Description

5th: little/Big/None endian value (L/B/N)

If _V is added to the back, the value is displayed without bit detail.

If _T is added later, it will be parsed with the next #BIT_T definition.

Examplel: #BIT _V: 1, 3,1, SoftReset, L
Example2: #BIT_T: 1, 3, 0, HostConnected, L
#BIT_S: Ob, No TBT host connected.

#BIT_S: 1b, TBT host connected.

. #BIT_T
Table 3-46. 0x50 Data Control Register Bit Field Definitions

Bits MName Description

Bytes 1-4: Data Confrol (treated as 32it little endian value)

i Reserved Reserved (write 0).

74 StatusMakReascn Reserved (Host may write any value to this field, no action to be taken).

3 StatusNak Reserved (Host may write 0 or 1, no action to be taken).

2 Interruptack When set, causes IntMask1 value to be written to IntClear1 (clearing all interrupt events).

1 SoftReset When set, causes a soft-reset of PD Controller. Equivalent to Gaid 4CC.

1] HostConnected Ok Mo TBT host connected. NOTE: The Thunderbolt Controller will also set bit 1
{SoftReset) when transitioning this bit from 1->0 to force a port
disconnectireconnect.

1b TBT host connected.

1st:  Bit of value
2nd: Description
Analyze the value according to the bit position defined by #BIT_T, and correspond to

its description

Example: #BIT_S: 0b, No TBT host connected.

#BIT_S: 1b, TBT host connected.

Acute Technology Inc.
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I11.Example
#LSB:
#DAT: 04h, Type, R, -4

#DAT: 50h, Data Control, RW, 4

#BIT V: 1, 3, 31:8, Reserved, L
#BIT_V: 1, 3, 7:4, StatusNakReason, L
#BIT _V: 1, 3, 3, StatusNak, L
#BIT_V: 1, 3, 2, InterruptAck, L
#BIT_V: 1, 3, 1, SoftReset, L

#BIT _T: 1, 3,0, HostConnected, L

#BIT_S: Ob, No TBT host connected.

#BIT_S: 1b, TBT host connected.

AITEER

[TimerDiv=60us )
66IZS §52s 662 6452 682s $483¢s 6525 662 6452 5.5‘75 55‘25
EE () »
e _;’Bugs{ BUS_l2C_cvtrab(izc_cvitab) | g @ F5 g T : wxas e A v
Timestamp Status Address(7b) Data Description NACK ascl |=
1 -4, Start Wr 3F 50 01 04 B..
2 -4.6442375758 DataControl (S0h) Byte Count = 1
3 -4.6442875753
4 -4, 4[07:04] StatusNakReason= 0
5 -4, 4[03] StatusNak= 0
6 -4.6 4[02] Interruptick= 1
7 -4 4[01]  SoftReset= 0
38 -4 -04[00] HostConnected= 0 Lo TBT host connected.
9 3 Wr 3F 5F _
10 Rd 3F 04 41 00 01 04 D4 B
11 Datastatus (5Fh)
12 01-04[31:30] Reserved= 0
13 = 3rd generation TBT (10.3125 and 20.625 Gb/s)
14 108b/s only
15 PowerMismatch= 0 Active contract does not have a power mismatch or PD Contro..
16 ForceLSk= 0 Lozmal cperation.
17 4[20] ActivelinkTraini. Active with bi-directional LSRX communication (alsoc used fo..
18 4[18] CableType= 0
19 4[17] TBTType= 0
20 4[16] IBIConnection= 1 Thunderbolt connection (see above bits for more details).
21 4[11:10] DPPinkssignme ..Legacy... DP, USB-C to DB cable (spec pin assignments E—_
22 4[09] DPSourceSink= 0 DP Scurce (DFP_D) connection requested (if supported by con.
23 4[08] DEConnection= 0 Lo DisplayPort comnection.
J‘ Qa5 _N75na N47N71 TISRNAtrARAlS= 1 inio-d | lel
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1°C

13C /& I1°C MY R, FrbUKIH4ERE 28 SCL (clock), SDA (data) [T I1°C.

I3C SCL clock FI#iZAE spec. HiE i KAliE 12.9 MHz, —&#fZfE 12.5 MHz.
SCRFE=A AR, 2lfe 1.2V /1.8V /33 V.

13C A& — ALK (sensor) HELRUAE, HAE— G MG TS T ZFL B3R5
T, FE R M RE BT, W B LLROR T R G h AR KA A

S BE

13C &8iEm=E

BERTE R ERE
n
E;_/ SCL |AEI (I.S,"Sr,"F"

ACK [ NACK
SDA |A1 -

»

Address
Command

Data

ﬂ RnwW/
S e T/ PAR

gL GEE e HDR RESTART
TEETRREE v EEEEEER ~ HDR Exit

SOl

o
i

H
i
=
i

Clock Channel (SCL): 13C ##iif4 2 Clock.
Data Channel (SDA): 13C %4 f£4 2 Data.
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TR

Time/Div=1 us 7 5

148 us 288us 42z 531 us Ti4us 280 us LT azus
I I | | I

1284us
I

1427 us
I

=

; 13C Réserved bite (TE) Command: Yendor Extension - Direct

Label Channel

il Joul(scwa. [ine T o — N
Sample State Address Command Data Information

1 -150ns s Wr I3C Reserved Byte(TE) Vendor Extension - Di

2 35.95us Sr Rd 01 Data (01)

2 Data (02)

4 Data (03)

5 Data {(04) I3C Directed C

Acute Technology Inc.
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1°C EEPROM

EEPROM, =(fK E?’PROM, 4% [ ML TFHkFRUAT 2 5 H 47 f##% (Electrically-Erasable
Programmable Read-Only Memory) | . EEPROM #Hf4F, 42 155 A) 43 Jy 7 51 2 (serial)
53131 K (parallel) 525, 1°C EEPROM J& T 2 £ %15, EEPROM, HA S KL 24 I3k
YIS

SHE
I2C(EEPROM 24%:5)) £/ T X
LERE ERZEEE
. EERE
% Clock Chamnel sc) Ao < @ Start Output Enable P
Data Channel (sDA)  [a1 = Control Device ID 1~
Address __:]v Command Select
S e
A . :
[] 7-bit addressing (Indude R/W in Address) ACK
[J 434 24.c561 / 24.CS62 NACK
e
STEIE
ﬁ EIEEATRIER
T pERAE HRNE
EE RN v | BEREE v
Hi K

Clock Channel (SCL): I1°C EEPROM #j#5 /£ 41> Clock.

Data Channel (SDA): I°C EEPROM ¥ # (&%~ Data.

HuhEA B ¥eE 1°C EEPROM ik i 20 4, BRIAEAN 7,

7-bit addressing (Include R/W in Address): &7~ 8 4 % & Huhik (7 A7 % & Hu ki i 1 1 457
Rd/Wr)

3T 24LCS61/24L.CS62: L2 50 Hr 24LCS61/24LCS62, #i/Aik, M4xLh
24L.CS61 / 24L.CS62 $5 745 ) EEPROM (¥l 2 2047

RBETEEFE Sy BT I 22 DRI 25 T % T P 1 7
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IHTER

Time Div= 20 us.

B
7.47 ms 740 ms 781 ms 763 ms g g
|

Il
| A AddressHiy 00 A Address(Loy40 A

A 12C_eeProm

IC(EEPROM)
EEEE
CH.00 Vo " 15 8
[ cor I G [esmams 7] AV
Sample Chip Select J Read/Write High Address Low Address Do D1 D2 D3 D4 D5 D6 D7 ASCIl =
7.439800000... |OA 00 Write 00 40 J
7.52€500000... |OA 00 Read 21 10 73 11 8B DO AL SA !.s.
7.776000000... 50 63 91 32 D8 F6 A8 E9 Pc.2....
7.991300000... &9 80 72 40 8D €E 79 EC ..x@.ny.
8.206700000... A1 2B F2: 36 82 €7 BE 76 .+r6.9.v
8.422000000... 35 23 EA DD F3 05 31 4E 5*%....1N
8.637400000... 09 [FO cF 0B 35 c9 BO B9 [P - P
=
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1°S

& 1C Ta) A% A B 75 SRS X — Fhaze O bn i, 52 RORITH 2 IR B0y ML % 2 [8] ) & 4
Hoale A i 1) 5 (1 — Pl Zebs e, W R AE I AEM%12 CD 1) PCM & il EI CD # s i
DAC E. 7& IS [fbritkrh, B T AEAF4 D RVE B 8 a S i =X, R 7 B 7
Ak 2 (LA FEIE) B . =2 AR AL R, — 2 MR L (SCK). o — St P ATk
FA(WS) L L H s 2(SD) - Hudh A i K E 20 bits.

SR E
128 EHET X
SoE RS
\ BEENGIAOEE © (T LIEmEe:
= Clock Channel (SCK) |40 (D & pErEteEes  EissnER
i 6 » BAKIE - @R 1585

Word Select Channel (WS) |A1 2 w_epanisw maae
Data Channel (SD) |A2 = | 0 l |

EHSERHEER
Data bits |16 Bits l 0 l ]

[I#HESER [z AEE
(a7 SiERz( wav) an: BEESRIEEE
ba X WaYs BTERAR = RBAG(TE
125 Justified Mode v 81H v EEHREHEE v
HRiuE

EEREE v

| [CEET] | WA

SR WERFNY) &IN5 i e 2 5 B TE R S

Data bits: 73 Hr#udls 07 8, Vo2 1-24 Bits. ERIAMEy 16 Bits.
AR AT RO X Y

FERBC BUCNIF S, HIhEERT AT Data B R IG, T 4007 58 5 5 AT 1B Ak
famy DL AR 7 SN A B e 5 DR IR WAL IR, TIA LB TGS . T3R5
A, RIS E M A R 20 s I EAR IR B A 0%, BB P8 48 0 A O B IR
PR, FH 2 3 B U B (5 =

BAEE BB (WAV): T ATE Data i fi A E R (WAV)IEET T/ER R T
SRR ATARE 7 SR $E 12S Justified/MSB Justified/LSB Justified/PCM/TDM ## 2, .
BRBIET R TR R X BRI
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IHTER

Mime D= 5018 32ms 326 ms 33ms 335 ms 34ms 345 ms 35ms 355 ms 36 ms 365 ms 37 lrvs?
T

A 12S_Decode

|0 AR AR A e

m
9

P 125_Wave

L B . ] 3 |
o i L s  [emmmmn [ A v
B N v 0 T 75 4 5 s 57 ASCH@ODY) =
3.091060000.. |Data R:3D9F |[L:2E73 R:1E7D |L:0EO01 R:FD46é |[L:EC99 |R:DC40 |[L:CC85 moiakerelieelee
3.174310000.. |Data R:BDA% L:AFF2 R:A397 |L:98D3 R:8FD3 |L:88BF |[R:83B2 |L:8OCB |....cccccevsnces _]
3.257565000.. |Data R:800C |[L:817E |R:851C |L:8AD3 R:928C |L:9C24 R:A772 L:B443 e e $.x.C
3.340815000.. |Data R:C260 |L:D18B |R:E183 L:F1FF |R:02B9 |L:1366 R:23C0 ([L:337C o e e v e v v i £$#.31
3.424065000.. |Data R:4257 L:500F |R:5Cé€8 L:672C |R:702D |L:7743 R:7C4D |L:7F37 BWP.hg, p-wC|M7
3.507320000.. |Data R:7FFé L:7E83 |R:7AES |L:752D |R:6D74 |L:63DC |R:588D |[L:4BBC «~.z.u-mtc.X.K.
3.590570000.. |Data R:3D9F |L:2E74 R:1E7D |L:0EO1 R:FD47 L:EC9A |R:DC41 L:CC8s =,.t}...G...A..

=l
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180

Inter 8080-series interface 3= %1/ F 7 LCM F %l . f&i#K 180 interface. 434
8080-series 75 % 3 1 4 4> Ctrl Bus(WR. RD. CS }z D/C), Data Bus NI AR 415 F & & X
S, B/ 4bits, KILE/DFHFE 74 Channel: WR. RD. CS. D0-D3. #i43 D/C Pin
75 % 8 A~ Channel. XY 5 {EIES M 5 FT LLEATIH%E . 10 8 bits Data bus I 75 11
M5 WR. RD. CS. DO0-D7. fKitZEHE.... WR 423 CHO, fKIEHE.

SHHE
180 EHMETE X
2857
N RIERE
i po[as & b8 [aiz 5 pisfarz 2
wr [0 2 bpifas 2 po [aie 2 pizfars 2
Ro [at 5 p2[as & pwfeo % pusfars 2
cs [z 2 psfae 2 oufezr 5 pwfan 2
p4[a7 % pufazz & pafar 2
OfAoe  os[ais 2 pizfas 2 pafaz 3
pic [as % pefate & puafain 3 pz:[az 2
pz[a17 5 pis[atr 2 paafar 2
BEREEAHE D sl HHERT A
v | |LSBFirst v Bt v
B

RERFIRIEAE
ommend | ) | Read [ |
I R [—

SRR
ﬁ BIFESTAVEIE
— FEEEUE HERiuE
i mAAEE v REREE v

Ak RUH
SRR WE I L, RS, e AT 8% 4 B2 WR.RD,
CS, L DATAPIN.,

J8 F D/IC: 4 DIC Pin J5 N, 2x#R#E It Pin 35 & Data 52 Command. D/C Pin Jy
Low s& Command, D/C Pin >4 High /& Data.

BIERLR: ¥E P DATA PIN &2 4 Bits-24 Bits 11548 .
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M H: BEDSNTHIETEZ LSB First 52 MSB First,
BHE R R R & E Report & 1 —7%4 JLE data.

aHTER

Time Div=1us

EEEE B J ] »
e Je e (A \mowmma [ jA v

Semple | Datw/Command WiibRead Dan | AscH =l
2.051180000.. |Command Write DE B
2.058500000.. |Data Write o1 .
2.066200000.. |Data Write 00 . J
3.075840000. Command Write BB »
3.083160000.. |Data Write o
3.090860000.. |Data Write 00
4.100500000... |Command Write B7

=l
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IDE

IDE(Integrated Device Electronics) & sUig# B 142 1, f#i#x IDE, & —Fh T HEAL
FABEAE ML (hard disks), [ 41 4% (solid-state drives), J44K(CD-ROM) 5% bk {4
1. IDE ¢ p1% [F] Western Digital 2 =] {8 F it 4 R AT LB AL A 800l 55 . LIS
A 42 7kt ATAJATAPI(Advanced Technology Attachment/AT Attachment Packet
Interface)f3 1. b T80 AL BN, FE40 I3 BE BT R 22 4% Rt 17206 BT HE MR th 7,
fff ATA BURSHFFEEIIT . 7E 1998 4F, ATA-4 1 T ATAPI Jilk%, {ff ATA ] UGB IR
Je Ak A7 Wk . 76 2003 4F, RE T SATA(Serial ATA)RILAR, (£ ERIKIIFF] ATA B
B 4/ PATA(Parallel ATA) L [X 5]

M IDE, RN IFFRFIMES, AR IEE, R0 5 R = AN RA

— & IE (11 pin): HiR 5N DASP-. DIOR-:HDMARDY-:HSTROBE. DIOW-:STOP,
DMACK-.DMARQ. INTRQ. IORDY:DDMARDY-:DSTROBE.PDIAG-:CBLID-.RESET-.
CSEL % 10CS16-.

ZF RSB (5 pin): HHS K CS(0:1)- % DA(2:0),

BIE(5E (16 pin): Hil 5 Jy DD(15:0).

A1 IDE bus 5@y Hr i 2 B2 T

IDE Pin No.|IDE Pin name IDE Pin Description LA default Channel No.
Pinl Reset- Hardware reset

Pin2 Ground

Pin3 DD7 Device data Al
Pin4 DD8 Device data A2
Pin5 DD6 Device data A3
Pin6 DD9 Device data A4
Pin7 DD5 Device data A5
Pin8 DD10 Device data A6
Pin9 DD4 Device data A7
Pinl10 DD11 Device data A8
Pinll DD3 Device data A9
Pinl2 DD12 Device data Al0
Pinl3 DD2 Device data All
Pinl4 DD13 Device data Al2
Pinl5 DD1 Device data Al3
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Pinl6 DD14 Device data Al4
Pinl7 DDO Device data Al5
Pin18 DD15 Device data Al6
Pin19 Ground

Pin20 Key pin

Pin21 DMARQ DMA request Al8
Pin22 Ground

Pin23 DIOW-:STOP pevice 1O write: Stop Ultra | ag7
Pin24 Ground

Pin25 DIOR-:HDMARDY- |Device I/O read: Ultra DMA A20

‘HSTROBE ready:Ultra DMA data strobe

Pin26 Ground

Pin27 IORDY:DDMARDY-|I/O channel ready: Ultra DMA A2

:DSTROBE ready:Ultra DMA data strobe

Pin28 CSEL Cable select A23
Pin29 DMACK- DMA acknowledge A26
Pin30 Ground

Pin31 INTRQ Device interrupt A3l
Pin32 Obsolete (see note) [Device 16-bit 1/0 in ATA-2 (A0)
Pin33 DA1 Device address A2l
Pin34 PDIAG-:CBLID- :s:;;dbfﬁgggsité‘;itﬁ%? e a2
Pin35 DAO Device address A29
Pin36 DA2 Device address A30
Pin37 CSO0- Chip select A27
Pin38 CS1- Chip select A25
Pin39 DASP- Device active, device 1 present [A28
Pin40 Ground

70
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SR E
IDE EEIE2T X
WREIEE
o, R BER ERERH
T/ DIOR-HDMARDY-HSTROBE [ 39 |4/ PDIAG-CBLD-[ a3g |2
DIOW-:STOP A17 s DASP- | A28 |[I5
DMARQ A8 |5 RESET- [ a19 |}2
IORDY:DDMARDY-DSTROBE | A22 | 5 G |an |£
DMACK- A% |5 I0Cs18  ap 2
INTRQ A3l |
BB R R
([. s WERER SRS
Transferring Mode Max Transferring Rate  Standard = A
[] P10 Mode 4 16.7MByte/sec ATA-3
[[] oMA Single word, Mode 0 2.11MBytelsec ATA
[[] oMA Single word, Mode 1 4.22MBytelsec ATA
[[] oMA Single word, Mode 2 8.33MByte/sac ATA
[[] oMA Mukiple word, Mod... 4.17MBytelssc ATA
[[] oMA Mutiple word, Mod... 13.3MByte/sac ATA-2
[[] oMma Mukiple word, Mod...  16.7MByre/sec ATA-3
[J w.TRA DMA Mode 0 16.6MByte/sec ATA4
[] uLTRA DMA Mode 1 25MByte/sec ATA4
[] LLTRA DMA Mode 2 33MBytelsec ATA4
[] ULTRA DMA Mode 3 44MByte/sec ATA-S
[] wTrRA DMA Mode 4 €6MByta/sac ATA-5
ULTRA DMA Mode 5 100MByte/sec ATAS
["] ULTRA DMA Mode 6 133MByte/sec ATA7 VY
HRLEIE - -
Ty BIEESTAEEE
o RE4RIUE BRE
—-r s = | ga i3
S EEEREER v EEREE v
Cmm | CEED | mH

BEREE: BOERF Y LSS IR AR R M S8 S . X3 3 AT (—
fie. GRA7As SR e 2R) Rk AT 52 S

PRI JERT LR G A 2R B 2 s Y R RSS2 R — b, LARSE S IDE 9 B i ] LA IE A i
Refin @ o A RAERITRE, 2P Ra] AT .

AT S LR R ARG O R BRI A AR 1, e, BRI A ik
I, 7R T GAF AR R S IR T & o IR, IXARAEAR AL B & 2RI,
B IR SR A S N R
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)

IHTER

ITime Div= 500 ns | o 2 207 us 35T us 407 us e 507 us e Ui o T

i 1 I 1 H
b ATA/ATAPI LBA Low:01 LBA Mid:0 LBAHigh:00 Device: Dev}
DE 1 i i ]

DI IDMARD*
[DIOW--STOP

» Data(0..15)

P Register

DMARQ
IORDY:DDMARD
[DMACK-

INTRQ-
PDIAG-CBLID-
DASP-

RESET-

[CSEL

cH.00 }(1;,{ T \iysaaﬁﬁﬁm Ml JA v

Sample Event Register DataHi  Datalo  Command Drive Descripti Time interval j

1.600000000.. | Wr Device | 1Fé ao 5} DEVO 0 ns

2.300000000.. [ Rd Status 1F7 50 0 DRDY 700 ns

4.300000000. LBA Low 1F3 o1 o 700 ns

5.100000000.. | LBA Mid 1F4 00 0 800 ns

5.800000000.. | LBA High 1FS 00 0 700 ns

6.600000000.. | Wr Device 1Fé Al 0 DEVO 800 ns
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IrDA

IrDA(Infrared Data Association)1993 &£ HP. IBM. Sharp. SONY %% 50 ZX) i(E3EH
L FRHERILLAM TR B AR i, RO s AR 77 2.

ZHHE

DA &£ E X
L8INTF
5\/ LABE | AD v

B

(]D REFBPEERUERE
Start / STA ||- -
Data || | v
STOP /STO || %4
Addr | | v
CRC || | ~

HEEREF

ﬁ EBIEESWRIEEE
ARV E BRAE

EEERER .~ EEBHE -

e |[THE ]| m

BEBRE: BOEMFYILE, SIS iR AT I EE R S .
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IHTER

Time Div= 200 us

Stop

Start

Data: 04

e Vawy | \wewmmr [l A v
ir Sample Do bl D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 Di4 D15 ASCII Information =l
‘ 3.844607350s |01 04 00 0B 8E C1 co co co co co co co co co co

‘ 3.940492195s |CO co co FF 3F 01 2D F9 11 00 FF FF R FF 01 0s S R

‘ 3.957131650s |00 D3 97 C1 co co co co co co co co co co co €O .....oo0ieinnnnn J
l 4.052912500s |CO FF 3F 01 2D F9 11 00 FF FF FF FF 01 FF 00 84 Pl P I

4.069551950s |25 00 41 43 55 54 45 SF 48 41 4E 47 00 cs 4A C1 %.ACUTE_HANG..J.

5.096934155s |CO co co co co co co co co co co co co A8 73 2D .. cccciieenes s-

5.113573605s |F9 11 00 D1 40 12 00 01 01 02 82 01 01 83 01 3F 1 IT— ?

74
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I TU656(CCIR656)
2 35 50 T 2 L TR TU-R) B 2 PO B ARRL VIS 5 i 28 AR YUV g
BRI TR, A5 TR 2 = AN . 55 RGB 4 /7 2k Lkl 555

/N,

S E
ITU656(CCIR656) EETE X
28RTE
f:\/ B Data Bits
., ck [a0  [2| Dpatas [  [5 8 v |Bits
Data0 [a1 |2 Data6 [a7 [&
Data 1 I'Az_: Data 7 I"Ts_js_j Channel number
Data2 [A3 2] Datas [eo 2 1 v
Data3 [A4 2] Data9 [ain 3
Data4 [A5 =
RRZERE
q:. REARIRERE
SAV | ] v| &R [ '
AV || | | @ || [
Blanking I ] v| Y l I v
HORNEIE
EIEEARIEEE]
P FERRUE HERuE
EE R0 v EEREE v
job B

BIERE: BEMFIY E, SRS imEERE I EER S .
Data Bits: Data J# & )50, AliEFF 8. 10 R,
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IHTER

a 7
Time Div= 20 ns »5.12I ms £ |2I ms »5.12[ ms -5 |2] ms ~5.|2} ms —5.|1I ms ~5.|2Ims rS.‘ZI ms »5.|2I ms —5.|ZI ms »5.12[ ms
] 10 Tlor | T T T Tl imml e Tl [
SAV(B0) CB:82 Y:82 CRI70 Y:70 CB:AF Y.AF CR:CY Y:C7 CB:80; Y:02 CR:80 [Y:01 CB:80 Y.02 CR:80 CB:80 Y:02 CR:80 Y:11;

4 TUBS6 A S S S N

muUese

il
EEEE & | | b
cH.00 o N [ozpmam [ N

T |1== AV
oy Jeusf [emrmme | ‘
[ Sample SAV i cHi . CR ¥ CB ¥ CR 3y EAY Information j
-5.11574500. 80: Field 1, elsewhere. 82 82 70 70 AF AF c7 c7
‘ 56 S. 80 02 80 01 80 0z 80 01
‘ -5.11559750. 80 02 80 11 81 ca TE E8
-5.11552375. 80 ES 80 E8 80 E7 80 E8
-5.11545000. 80 E8 80 E8 80 E8 80 E8
-5.11537500. 2E: E7 80 E8 80 E8 80 E7
-5.11530125. 80 E8 80 E7 80 E8 80 E7
{ =
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JTAG

JTAG(Joint Test Action Group) & —Ff [ FrAx#E MR B (IEEE 1149.1), FEH T/ A
IR, A 2 B B A SRR JTAG B, 1 DSP. FPGA %5, Ar#ER) JTAG i
HAFFEFAMESH O TCK. TMS, TDI, TDO 1 TRST. H A PU~ 2415 S48 DA
T A REHE SN . JTAG fedle FR & AT, FeA JE R A A N
#E X —A~ TAP(Test Access Port), @it % F ¥ JTAG P T E G P31 stdb AT ik

SHBE

JTAG BEIRE

SRR

Channel ADV  Report

TCK ’W:
TMS’W:
™ [orz 2
™o [ai3 |2

[JaTac(0Scani)

P el

e EEEAH AEE

T e E ERNE
FAREAL o~ EHREEE

B trRsT [CH4 =

B EE

TEST_LOGIC_RESET
RUN_TEST_IDLE
susc.x
S
S
s
SHIFT_DR

EXIT1_IR
EXIT1_DR
PAUSE_IR
PAUSE_DR
EXIT2_IR
EXIT2_DR
=

BRI

HE BH

77
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JTAG BERE X
ZHngn EREE
[+
Channel ADV  Report
TEST_LOGIC_RESET EXIT1_IR

B arac(0scan1)

RUN_TEST_IDLE EXIT1_DR
SELECT_IR PAUSE_IR

™S ’W = B trRsT [CH4 =

TDI =
TDO =
oo —
S e
sl
o SHIFT_IR UPDATE_IR -
i EEESEIEE SHIFT_DR - UPDATE_DR = -
4 o o
2R E EHRfuE

kAR v EHRER v

Bik HE BH

I 15T M SR HE %2 Channel 475 . TRST pin A fi s & vk @ 2R E
iR, HEESEAARTE L ThRe g, IR U 2 iR 48 1 ATk 22 14 & 20 >k e 22
ANZAEH] TRST pin. EHE WA RE R GG cJTAG, %IT)H JJTAG k1, TDI/TDO
¥ LLR K B, TCKITMS AN cJTAG OScanl #: T f¥) TCKC/TMSC

Channel ADV  Report

[ pdsa<

I Name Len

001 ARM10 4

002 ARM11 3

003 ARM Cortex M1 4

Rl T

EIER AR SR Bl SRR
(") Test Data Input (TDI) LSB v

Q) Test Data Output (TDO)

W B R MREIE (Test data): {81 FH % A 16524 TAP state [Pk A 4 Shift-IR . Shift-DR.
K25 LL 16 HEdf 7R TDI 82 TDO B% -

TRBHE (Test data)hr 751 : (K ITAG 7EE AL, BRI T REA E « BRI, fEH &
AR EMERE TDITDO I, #dfa & LSB First 2 MSB First.,

fERETR S AT IR R 2 ThEe, K rILLE B4 484413 . JTAG protocol 73 k2>
7F Update-IR B}, 43842247 8% (Instruction register) I N & 2 64 o k. F P il k%
“Owi.. " ThRE, (8 AR AR B AT I IME e 2 A1 S0 (Qtaglnst.ixt) . BEERUE, %
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— I “RE, BT LU TR 2 AR .

Acute Jtag Instruction table(Jtaginst.txt): A4 H Jtag DLL EahHeft, i & rliRiE
H O FRREF . ANAFIJFCRE BSDL #& X, A B#ef BSDL file A, #]
B LR BRI R, PEANUL B R A H A 5 Bt Sk Acute Jtag Instruction table 7
eI

W BRHREEIEDRE, REAEFR R TG RE N RHHE .

Channel ADV  Report
Show the state in the report

B Test-Logic-Reset B =it1-DR
Run-Test/Idle Exit1-IR

B select-DR-Scan B rause-DR

@ select-R-Scan @ Fause-R

& capture-DR B it2-DR
Capture-IR Exit2-IR

& shift-0rR B update-DR

B shif-1R B update-IR

© show TDIor TDO () Show TDI and TDO

Show TDI or/and TDO: #i%#%’Show TDI and TDO”I, #4578 &K< R &8 TDI 5
TDO.,
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65856 us 66656 us

67856 us

68856 us 638,56 us

738

70856 us 71856 us 72856 us

fius

74856 us

75856 us 76656 us 77856 us

A Jtag bus

TpI-2

TestLogic-Res Run-Testdl Select-DR-$ Select-IR-St Capture-IR

i TDI FFFFF

FFFF 05253000

RIS iwiE Al

oy Yeu) yagbusumae) _ [y [ P \mErEE Fxens] Jex AV
Timestamp TAP state Instruction reg TDI/TDO Data El

16 604.52us Test-Logic-Reset J

17 656.96us Run-Test/Idle

18 667.3us

Select-DR-Scan

19 €75.66us Sclect-TR-Scan

20 €24us Capture—IR

21 €92.36us Shift-IR TDI:FFEFEFFE 05253000

22 1.2397ms Shift-IR TDI:FFFFFFFF FFEFFEFF

23 1.77404ns  Shift-IR TDI:FFEFEFFE FFFFFEFE

24 2.3214ms Shift-IR TDI:FFFFFFFF FFFFFFFE

25 2.8644ms Shift-IR TDI:FFFFFFFF FFFFFFFE
Shift-IR TDI:FFFFFFFF FFFFFFFE

26 3.40308ms

B3

Acute Jtag Instruction table 723 B (JtagInst.txt)

AR B8, B9 16 2R

#t: U5 B b

#ID: 845K g T, VU2 00-FF, @ rif MWfE e sy, #58 BS RiES:
HIESWSEET

#NAME: ARIgLHELI, MAKRE S ERTREHE 2 iEL5R E, RKA
32 bytes,

#LENGTH: f54KZ, AR KE, L bit yEfL,

#CAPTURE: 5% Capture i3, MHEUER 2T Capture-IR I, A5 E 17

#=(Instruction register)

#INST: 84K, B SHRHA, FoANASHRBLSLWK, mKN

32 bytes. H#INST: JSTHEASHN, MERIELL

#TRST: WERGTHE TREST M5, RFERBA 1. AFHEITHIE 0 5
AHEAT LA

#BSDL: S A\ BSDL file, 5 BSDL file 52 ¥ %12 R1 7] . BSDL file fif##fT i) 55
H, 56L& 1-6 —Ff.

Y. #1D:00

#NAME:ARM7-ARM9

Acute Technology Inc.
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#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

Acute Technology Inc.
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LCD1602

LCD1602 j&— i F IR AR 2 os S, R R 5%8 B2 5*11 M BAT 5. R4 H il
LCD i, AR Z ML BIR LCD & AR, (B35 AL A ]
¥, LCD1602 A 11 26T LR, HUKIEFAT IS M RReR iR . LCD1602 firft ik 2 Ji

SHE
LCD1602 E8RT X
287
= BEEF
E rs [a0 2] oe7 [A3 5| oes [a7 [
rw [ar 5] o [a4 5] oB2 [As [
e [a2 % oes [as  [& oe1[as =
pe4 [a6 |5 DBo [Al0 3
EIEEA
@siFEREE O4EEHR M &tHEREHRES
BRERE
([. RESEGSREIE
SCREEN CLEAR [ | CGRAMADSET ([ v~
CURSORRETURN |[_] v| DDRAMADSET |[__| v
INPUT SET [ ~| runciOonSsET ([ v
DISPLAY SWITCH [[__| v| DATAWRITE I
SHIFT [ v~| patareaD 1~
pusy/aDReaD CT | [ -
HMEERE
i EIFERSWAIEE
— REARITE ERE
i mATA v EEmE v

# AH

BIERERE: BUEAFIY) LA IS I AR AR T A E T S 5
R AR AL A, PR
SRR 5 BB B, R A RN AT & I
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IHTER

Time Div= 50 us

!

126 ms
|

18.4 ms

12,65 ms
| !

127 ms 1275 ms 128 ms 1285 ms 128ms 1295 ms. 13.05 ms
! | L L 1 i |

Cursor Return:02

CGRAMDDRAM Déta Wite:56 CGRAMDDRAM Data Write:69 CGRAMDDRAM Data Wits:6F

CORAMIDDREM Data Wiite:34 |~ |

4 LCD1602
LCD1602
=)
EERE i [ o
cHoo VeV 4 e [ |
[ AV
o P \[emmme [ ‘
Sample Command Data Ascl j
Cursor Return 0z
CGRAM/DDRAM Data Write |56 €9 6F 3A 20 33 2E 33 38 20 56 20 20 20 20 20|Vio: 3.38 V
Cursor Return 02
CGRAM/DDRAM Data Write |56 69 6F 3A 20 33 2E 33 38 20 56 20 20 20 20 20|Vio: 3.38 V
31.41703000. Cursor Return 02
39.40458500. CGRAM/DDRAM Data Write |56 69 6F 3A 20 33 2E 33 38 20 56 20 20 20 20 20|Vio: 3.38 V
44.80622500. Cursor Return 02

Acute Technology Inc.
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LED Ctrl
5 LED 3158 M2k, 6T MCU JRI£ IR S 45 LED #ilae, Fsl s — s X
iz LEDs,
Settings
LED_CTRL £#5E X
E e ETEERE
P L R SHEERR
2—7»/ ﬂ. C1 | |«
Data CHO
c2 | E
Waveform display Data | | ~
®value () Color R | ™

Chip setting

(®custom ()TM1314  (ws2311

T min: @D = ns T Max: lq_{l[l = ns
T1 min: 00 = - TiMax: |1000 = s
Reset: Auto v IEI] = us

Bit Size: 24-hit -
s R T aIEi
JrL
T OERAEITE HWivE

2 g mFHER v EEREE v
Hiw BETE HTiH

BB W PN LA RS u B R B A AU T RS
Waveform display: ¥ & 1X < fifthls UL EUE B2 20 6 il

Acute Technology Inc.
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Chip setting: Custom, TM1814, WS2811

WA Idle high, A1 2% DL BE5E,

L ICAEIZ B A VIR R AN, 5 RIS TG E A - TO min B Az TO max, it bit #£>
iR 0, LR AT T min BAK T1 max, I bit B £ih 1,

Reset: I 4EH ey o T A 15 78 22 I T) )0 2% & Dy Start bit,

Bit size: & F{$iH 32-bit (WRGB) B{ 24-bit (RGB).

DGR

Time/Div=100us , ai

1185 16 128 130 1355 ‘12@5 1388 1365 1185 165 128
I | I I I I | I | | I

C1R: 3F C2iR:CD | 626 C

Label Channel

e Yo e ey I3y B { [seaenmriens [ A v
Sample Command w R G B = =

82 1 Cc1 0o 3F 3F 3F J

83 1 c2 FF co co co

B84 1 3 D1 0o 0o 0o oo

85 1 D2

86 1 758 D3

87 1 £ D4

88 1 D5

89 1 Dé

) 1 D7

91 1 D8

92 1 D9

93 1.2 Dlo 00 00 00

a4 1. D11 0o 0o 0o oo =

Acute Technology Inc.
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LIN

B TR E SRR, 2R PR T G K 5, CAN AT LIN #5226
R LA PR L1 T LIN BUS 275 F o 9 DR S B A 38T A ey — i A
PERED, LI AN, W TR

SHIRE
LIN 2822 X
ZHNER BREE
1Y
__'_/ (I. Break “ | v‘
‘A - b =
SRR T - BT R Delimiter “ | - ‘
[ JImport LDF File Add Delete Synch “ e ‘
Identifier “ | v‘
Data “ | v‘
Checksum “ | v‘
Wake-up “ | v‘
i #iE EEE
QLm2.2/2.1 (2.0 Oz N EE i
Baud rate ChecksumiZ & 18 =, FiciN 0N v e vt
— 43z N o P s "
Auto v O—KE (OEEs b 5 FEHRER

ax

LA BIE: BN S S IER S .
B BRZIE: 521 N2 Bitwidth ZIE B R ERIEIX, % Bitwidth $% 8% 2 1K)
Baudrate firit5 H K

Import LDF File: %87\ & 1 LIN Description File, W|/a)i% 3 Sk 4730 Add 354

%o

FRAS R TR AN FI AR A LG 250 LIN 15437 T Lin 2.0 2 J5 fIARA Checksum
R AR PR, 35 5 (A T 7 Y B AR B8 20 i 2.0 LAJS IR A B A
Baud rate: EFAFI S FIEEE 215852 M auto I, 2 H ST IRF & RFITH S I8R5
Checksum IR AL #E T A AR IR .
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DGR

Time/Dv =1 ms, ¥

143 ms 1531 ms 1631 ms 1731 ms 1831 ms 1931 ms w31 ms 2131 ms 13 ms B3 m 2431 ms 83 ms 231 ms 2731 ms 263) ms 203 ms
| I I T T
Break Break nc Byte Field 6 : o H H Break

Break [ Sync Byte Field Fo

iR HE L

D
Vel LNy _ ([ge JEEEHEG [Flrras = AV
Timestamp Event Type PID(ID+Parity) D Parity Data(h) Checksum{h)  Data ASCII Frame Duration Information B

2 3.333ms  |LIN Frame 61 2 57 ¢ o8 L ne

3 LIN Frame o 2 8

4 LIN Frame 8 2 DF

5 Diagnostic Frame 0 00

[ LIN Frame 9B w

7 LIN Frame ki . -

8 LIN Frame 2 1 "k

g Diagnostic Frame 00

10 LIN Frame o8B

1 * 1IN Frame = 1

12 LIN Frame oF wk -

L LDF

TimeiDm = 1 ms, 3 £

1432ms 1532 ms 16.32ms 17.32ms 1832 ms 1832 ms 032ms nums 232ms 2332me 432ms ®ums 2632 ms 7.37ms B3 ms 19.32ms
o RO R el 5 0 e 11 o 2 e 3237 M P 231 2 - T wid_ LD
| T T T T I T T Tl
Break - Break [ Sync Byte Field

Break [ Sync Byte Field

T o
LI TP EZ JmemArn Feras = AV
Timestamp Event Type PID(D+Parity) D Pariy Dataih) Checksum(h)  DataASCIl  Frame Duration Information =

1 -108, te : 5600

2 61 2 1 8 " 1

3

4

5

3 1IN Frame 0 20 2 7 14.166ms

7

8

E

10

1 LIN Frame as 28 2 DF "Wk 1 000ms

Acute Technology Inc.
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Line Decoding

B A5 B S PTG i A S TR P AR (R %, sl T R A R IR K 7 SR 5 T
R FE B R RS B S5 9T 5 [0 2 e 2 B i 7 R4 8 AN A R R HE AT AR R —
REFIE O R 1o TS A4 1 SRS ALAIE 5 2 1 S0 A e o

RINRE v

NRZI(Non return to zero, inverted): B#AIHZES|, & 2 #HHME S, WSS XN T 5244k
MROE, DL T — SRR AR (i) . A LA A

NRZI(Transition occurs for aone): i [1] 24T A HEAL, & AR KB R AR &
i (0] WILRER A MAEAL A SR . 0. — A% 52 i A & ALK P 241101001107,
s wIsEIRE A 11, @i 4se9)°4"011000100",

HEEEEREEEE

1 1 o0 1 O o0 1 1 O

NRZI(Transition occurs for a zero): i [0 & A WAL, & RIS R & .
B TL) WARER R AL AN AR o ldn: — A% B 3 & AL MK AP 40010110017,
s wIsEIRE A 11, @it 4wag)°4"011000100",

o o0 1 o0 1 1 0 0 1

Manchester: 2 ] 54 i & VF 2 R38N 4 R FH (1 g4 15 o L 3 RV o i 25d 2
0 Bt 1, FERE ML A B o R AAT R e . A DA = A
Manchester(Thomas): HiE A 247 AR T, 1 A7 f A7 21 i A A7 AR 10 .
Bltn: —AEdE H R A A 4K 5 400101100107, i 4 i 1) 401 01 10 01 10 10 01
01 1001",

o o 1 o 1 1 0 0 1 O
Manchester(IEEE802.3): FH 1E HLA: 2] 41 A2 AR [0, 1M | 6 FL A 21 1E B A7 AR R [ 1 ) o
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s — AN R R AL A ALK 2490010110010, i 4% U] 410 10 01 10 01 01 10
1001 10",

L Him

o o0 1 o 1 1 0 o 1 O
Differential Manchester: 723} X 2 ) B4 4 A5 15 1 3 BE4RF (R0 241 Wik E (IEEEB02.3)
SR AR A o LERE—/MALIN[A] Hh [A) ER A HLA B 4 . ANIEI 2, (E 223 2 MR g i,
B 7 B Ta) e () Ry B A R e ob, AE A I TR]— AR i A P AL A e AR [0, BAE
(1) o #A)ihyd, WREIRER 0], WIFEAL 1A) [ TT 46 A h (B #AA B AL e 4. 4
RYARER [1], WREAIES A A A e . Bl — /N SR & i fr
#FF40011101011", s id 4w 4% 00/ 24"10 10 01 10 01 01 10 10 01 10",

L Him

o o 1 1 1 O 1 o0 1 1
Biphase Mark: XUFHTT 5 %ifd, /2 VF 2 87 s & K H gt 4T . F0ERE SR s A4~ 56
G, EHEEY LEF, URRE 01 80 10, # 4R 0 B, M2y 00 B 11, AN HUE A 45 et
WA A, X R AR AR B R S B S 5 R LR, Bl — D EdE
AL A 4R 9"0010110010", 33 2w A% 7911 00 10 10 10 11 01 00 10 10",

o 0 1 1 1 0 1 0 1 1

Miller: Miller Zwt5 3 H 7£ RFID HEE AL B R Girb o 5480y 1 I v TA] 2 B e FL Az
FEAR R BUR FAR AL A =y FEAL. A5 BRSO B DU CRF 9 SR B A, HE M 858 e
221 O I IUAHAR Y 0 2 [al e R AL Ha A e Bldn: — B8 SR IR AL & O ALAR P
"0010110010", @it gwh% 2411 00 01 11 10 01 11 00 01 11,

o

o o0 1 1 1 O 1 o0 1 1

Modified Miller: Modified Miller % fith % i 7 RFID FUERAL B R gt . 1dle I 2R FF1E
m AL, ER Y O I AR ECE R AR A Bk s R 12 A R B
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— ANk, (H S — A EE 0 BEAEEWE 1 105 i AN S 30 E, Bilan: | S8R B RaE
AR E 10110010107, 38 3 4w bs ) F B s

_“DIUPUUOIUDU

1 1 0
SHIE
Line Decoding EE152E X
BETEIEIE EERE
N : SO Spr
= %%Qgg;ummﬁa, B ER :ll_:u_LJr' Dot charndd ,Ao— E

NRZI(Transition occurs for a one) v HEE

Jui  EEFERSWAVEE

110100110 aury
Osh o Osh T FERAITE
Show Unknown Show Bus & E RS =
Auto-Detect Data Rate ERGE
DataRate 1MHz EERLEE v
BUH
fRNSIE PR
pri e/ T Y - S

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: & R A& E1HIRS .

Show Bus: {7l 4

Auto-Detect Data Rate: 52& % 7 B2 5% tH R 48 5 2 (il .
EIEBCE: BOE R E RS I B AE 12 48 7 A A RS T T
e R
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fime Div=50.us 737 ms 782ms 787 ms 792ms 7.7 ms 802 ms 807 ms 812 ms 817 ms 832 ms 827 ms

AR AN

Line Decoding
EERE EE i
[ciio I, O [ Tl N

Acute Technology Inc.
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Line Encoding

B A5 B S PTG i A S TR P AR (R %, sl T R A R IR K 7 SR 5 T
R FE B R RS B S5 9T 5 [0 2 e 2 B i 7 R4 8 AN A R R HE AT AR R —
REFIE O R 1o TS A4 1 SRS ALAIE 5 2 1 S0 A e o

RINRE v

NRZI(Non return to zero, inverted): B#AIHZES|, & 2 #HHME S, WSS XN T 5244k
MROE, DL T — SRR AR (i) . A LA A

NRZI(Transition occurs for aone): i [1] 24T A HEAL, & AR KB R AR &
i (0] WILRER A MAEAL A SR . 0. — A% 52 i A & ALK P 241101001107,
s wIsEIRE A 11, @it gwe9)°4"011000100",

1 1 o0 1 0 o0 1 1 0

NRZI(Transition occurs for a zero): i [0 & A WAL, & RIS R & .
B TL) WARER R AL AN AR o ldn: — A% B 3 & AL MK AP 40010110017,
s wIsEIRE A 11, @it 4wag)°4"011000100",

o 0 1 0o 1 1 0 0 1
Manchester: S #J3rRr AL f& VF 2 Rt o 28R B A4 X5 o L 32 BRI 2 TG e B8 2
0 8ij2 1, ZERE—AMALI 1) i rh S A FLAT PR e 46t
A LLTF =it
Manchester(Thomas): i iE A7 25 AR [1], 1 H 5 HAL R E AL AER T0] S
Bt . —ANEEE R A S ALK 400101100107, i 4w A% i 901 01 10 01 10 10 01
0110 01",
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il |

o o0 1 o 1 1 0 0 1 O

Manchester(IEEE802.3): i 1E HLA B AR [0, T B 67 FEA B IE AL AR R T L .
Blhn: —ANEE B R AL A KT 900101100207, 3 i 4 AL U 2410 10 01 10 01 01 10
10 01 10",

i AR

o o0 1 o 1 1 0 o0 1 O

Differential Manchester: 2=z} x{ = A 74 g 45 35 1) 3 2485 (4 M1 2 451 4Ry (IEEE802.3)
PR A [F] o FERE— ML B] P R #8A FAL e e . ANEIR, 722230 2 M Rr g is
B 7 A Ta) e () B A e e ob, AEA IS 8] — AR I A i AL e AR [0, B

(1) o #A)igud, WREIRMER 0], WIFERLI [A) (T U5 B2 o [ #AG H A e 4.
REARMER T1), W R AERLI a) (0 b B A AL R e e . ilan . — N3 S e & R fr
# ¥ 24"0011101011", @it 4% 24510 10 01 10 01 01 10 10 01 10",

LT T T

o o0 1 1 1 o0 1 o0 1 1
AMI(Alternate Mark Inversion): = Rk, HZ 05 X =R EACRES:  TIE
BAL] . TREA] . [
et )7 A LA DA
AMI(Standard): & [0] WE#ER, 0, 48 T1] JU2+-#EA Bk,

| L
1 1 0 1 0 0 1 1 0 0

AMI(B8ZS): Bipolar-8-Zero Substitution Xl '5 8 4~ 0 B, JA F4 AMI 7=, H

Je I BEELE 8 > O I AERFIRACEE . filtn: 25 1 WPRESJy+, TIHE 00000000 4% 4 ik

000+-0-+; #5 1 HIARZAS Jy-, TULKF 00000000 %54 B 000-+0+-,
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B = ARG .
V= i SRR

1 0 0 0 VvV B 0 V B 0

AMI(HDB3): High Density Bipolar 3 &% B WU il 5-3 4~ 0. ZEA F1E AMI 7, {22
MIBFNEL 44 O W AERRRANE . Bltn: # 1 FPIRZAS A+, U 0000 %4k 000+5%
F&-00-(K A ARIRBL V) s 7 1 HPIRAS -, T4 0000 %% 46 000- 52 +00+ (i 7 bR 1t
PLE) o FITEZT IR 28 — UK F 000+iT 55 W FH-00-, R4

] J
1 0 0 0 V B 0 0 WV 0
MLT-3: Multilevel Transmission 3 £ &4 3. & [0] ML AR, & [1] N

RIS TINF (0 +. 0. -)BHHALRES .

R |
0 1 1 1 0O 0 1 | 0 0
Pseudoternary: fh =%, & [0] JE+/-AEAL B #e, ESE O N BV, & (1] N2
AR

| L
o 0 1 0 1 1 0 0 1 1

CMI(Coded Mark Inversion): iz FfECEFE. & 0] WH"01"RoR, & [1] W
%t@ﬁﬁ'nﬂn'%ﬁ

1 1 1 o0 1 1 0 0
Biphase Mark: XU S 4ifid, f&VF 287 d KA I gmAsH TS FHEE A7 45 iy A8
G, AR LI, WA 01 8% 10, A8y 0 I, W2y 00 m 11, FAHidfs fr 45 i
WA e, X RERRC A RE AR BN TS B S S R R TR, flan. — DM ek
mALE ALK 7 2400101100107, 5E i 4w A% ) 411 00 10 10 10 11 01 00 10 10,
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o 0 1 1 1 o0 1 0 1 1

Miller: Miller 4w t5 8 7E RFID FIEE I R Ge b o #5501 Es o a2 i s s fr
FEAR P B3 PR R 3 iy FRAE o 5 R D O B U R A5 SRR W A, (ELR: M i i
221 0 B UAHAR ) 0 Z )2 R AR B A i de . oldn: — /MO SR AL B I ALK
"0010110010", @it gwh% ) >4"11 00 01 11 10 01 11 00 01 11,

o o0 1 1 1 O 1 0 1 1
Modified Miller: Modified Miller 45 )3% /£ RFID AR R H . 1dle B 2 {R¥FFAE
AL, 3y O I TR R s a I — AN k. R DY 1 B R

— ANk, (H2 AN EE 0 BEAE R 1 10 5 i AN &3, filan: | A8 i e
ST 10110010107, 38 5 2w A% 0 a0 T B B s

_IJOIUIUUUOl“l}u

1 1 0
SR
Line Encoding EHETE X
REIEIETE SBIERTE
5\ » IEIRERIEAIE R, LU SRTETERA 2 & U Dot Chamnel ,7‘\0 z

nr
NRZI(Transition occurs for a one) v B REE

L sEEseRE

i ]

b 5 O B SN B S BN Eﬂg{ﬁﬁiﬁ
ZEEmAEE N2
[“] Auto-Detect Data Rate ot
HERuE
DataRate 1MHz EEREE »
B H
i A i

LRI, AL BOE RS HL.

NRZI (Transition occurs for a one)
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NRZI (Transition occurs for a zero)
Manchester (Thomas)
Manchester (IEEE802.3)
Differential Manchester
AMI (Standard)

AMI (B8ZS)

AMI (HDB?3)
Pseudoternary

MLT-3

CMI

Biphase Mark Encode
Miller

Modified Miller
Auto-Detect Data Rate: & X J7 ) 5 53 11 52 48 3 31
WBIEWE: BOE RN b RS I e AE 12 48 7 A A S T T
STER

Time Div= 20 us.

EEER i Bl

X 3\
ciio I, O[T |

\ [ssimir ] AV

Acute Technology Inc.
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LPC

LPC(Low pin count Bus).st 2k, H Intel #ilE Ak, H AR EM L) ISA bus. FER
HIT Legacy I/0 devices #4454 H g .

ZHHE

LPC £ T

BER

N 3
3# LFRAME # |A1 =

LAD[0] |A2 =
ol [as 2

4 4

ik fao =
Data Edge

Show the field in report

START
CYCLETYPE+DIR
SIZE

TAR

1 ADDR

ERZERE

(psrarr

ADDR

CYCTYPE4DIR

DATA

CHANNEL

SYNC

TAR

IDSEL

SIZE/MSIZE

<

«| STOP

<

SFEE
MU EEEAREIE
i

EEEREE

Fran
EERERE

b5

I

LCLK: LPC %4} f£ %2 Clock,
Data Edge: #t5E LCLK T+ a &2 o B

LFRAME#: #r7r &> Frame £&4 & #1746 107 B 5 It Frame f& 4512 o
LAD[0-3]: ##f sl 21 LA an & Huhb A 2 H

Show the field in report: i kil iEThae, REAEF R TIREREHNRIIE

97
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IHTER

Time Div= 50 ns T

201 ns 341 ns 1 ns 441 ns 491 ns 541 ns 501 ns 841 ns
1

START

10 RY

ADDR: 0064

EERE i [ o

CH.00 Vo V" ﬂ ]
[crior I9 G LT ALV

Sample Field _ #Clocks LAD Comment j

‘zauns START 0 Used for Memory or I/O or DMA cycles.
‘Z‘_'l(lns CYCLETYPE+DIR 0 I/0 Read

300ns ADDR 0064

425ns TAR FF

485ns SYNC 6 Long Wait

515ns SYNC 6 Long Wait

545ns SYNC 6 Long Wait
‘ =

08 Acute Technology Inc.
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LPT
LPT(Line Printer Terminal Port);2 H 80 FACEEAN A THEAL_FAH Y B iy F 7145 1, +
FEAR A OEBAT LS 5 4% . H AT S R b EPP Mode )8 285347

SHBE
LPT(EPP) EHIET X
EER RRZERE
?\/’ Data0(LSB) IAO = (I. Read Address Il: ™
Data[7:0] => [A7: AQ] Write Address |
/nWrite |A8 2] Read Data )
JnWait s Write Data =B
/nDStrb A10 :
[nAStrb A1l L2 HRIERE
(] Jnnit W— 3 JJ'“E“U'LL EEESTRIEER]
[ /nintr A0 2 IBAAE B RATE v
[[] Address Table Report HRIE REREE ¥
B | EH

DataO(LSB): #t 8 /M@IE 1) Data, X 7 ¥ LSB (BRI ], HAMS BT & H3hy 1.
InWrite: 5748 A& 719 .

InWait: JEEIE5H 24 e R

InDStrb: Fro H ATA&H 2 TR

INAStrb: b H AT A4 2 k.

Ininit: TR LPT [ 2GR R, HhEE T RBE A .

Inintr: RIS, EEERETLEH.
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IHTER

Time Div=100 ns ATE -606.33 us -606.23 us -606.13 us -606.03 us BLas 605,93 us 605,73 us 605,63 us -605.53 us

RID:25 RID:2

e Yeus( (Jemwmme [ A v
Se.m’p]g il R!lri Addr/Data Do D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 Di1 D12 D13 Di4 D15 ASCI j
-606.490000.. |Read Data 2B 64 85 88 BB 00 07 FF F3 Y PR
-15ns Write Address as
541.3200000.. |Write Address F2
1.074255000.. |Write Address Fé
1.615590000.. |Write Address FO
2.197460000.. |Write Address a7
2.789465000.. |Write Address a8
=l

Acute Technology Inc.
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M-Bus
M-Bus (Meter-Bus) #&—Fl HAREIE L BCGRE R KR4, tn] DL T HARRE IR Kl 258 .

SHE
MBus ST X
imiER
= Channel Auto Detect
=4 Baud Rate
Polarity | Auto v
B Parity |None v
[Jslave At
_ []msB first
Polarity Idle low [ Tadv: cencer
ERERE
Start / Stop .
CI Field
A | ]
L Field
— =
_ /]
oEed Check Sum
| | — -
ield
[
AAEIEIE
ﬁ EIEESRRVEIE
s HROE
EEREEE v| EE&RIEE v
A s

Channel: 15 & 558 AR PE
Baud rate: -5 [¥IfL g
Parity: %5 iRt

MSB first: &7~ 4 MSB %3
Adv. report: Advanced report

USRS

Acute Technology Inc.
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5]
Time Div=4 ms 3425 3835 383 3835 3835 3935 ek 3935 e S 3nlzs|

MBus

|

Petio I QL = |

el AV
 Timestmp  Telegram Format LField(®) C Field (h) _ AFeld(® CI Field (h) User Data(h) eck Sum =l
3.923764680s |Single Character 4|
3.924806440s |Long Frame 13 RSP_UD(08) 05 Fixed data respond(7..|78, 56, 34, 12, OA, 00, ES, 7E
3.924806440s 01, oo, oo, 0O, 35, 01, 00, 00
3.924806440s 3C
3.950850450s |Long Frame iF RSP_UD (08) 02 Variable data respon..|78, S6, 34, 12, 24, 40, 01, 07
3.950850450s 5s, oo, oo, 0o, 03, 13, 15, 31
3.950850450s oo, pa, oz, 3B, 13, 01, 8B, €0
o 1 oz
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Math
Math f)Th F A& B 41 5 B B RS i 5 . 5B & —(FiEeE ZE1E A A R
MR BT A RO . U, T&. F&. AND. XOR. OR. NAND. NOR. XNOR [

N

BF

SR E

Math 52T X

EREERE BREERRTE (RHEERE

1| 2%:
iékgaﬁﬁ BATIE
;
Siﬁjfﬁ 1
‘B O
- =
EBT 2
D v
wERMGEET | REREITER
[ ®mE || EwH
Math £5182 T =
EuimanT RVERRTE (EepRuny
= @D sresnee

B AND D

————+

ﬁ ttang
BIFE SRR

AR E HERIVE
EEREIER v EEREE >

[ ®mE || EH
Math £5182 T X

EEBEART BERNE FHEERTE
BATIE: BAlEEe
@ =

EHER

= [ 0oh |
FFEEHERE
| I - |

[ we || ms

BHEBIERE:

Acute Technology Inc.
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BAER: Ais 2 EiE, 2 a5 HRTEOY & R RS E SR AR

“t2: SEHEOFR, Ak, B. . Br. AND. XOR. OR. NAND. NOR. XNOR.
“=2 H IR AU B AR

BB MANBRAER: W5 AR b 1) 20 200 B AR b A - m] DUEBOR X R S
itk — b 2 B 5

3= 6 W A = w7 e ey v QR E ] 5

%M BE: W LLEE SR T 54 R Frame 2 B0 2 ok T4k ey e oy, AT
WS “>=", >0, =, <=, <, HUE SRS i

- ﬁ‘m‘rﬂmﬂw
LjUTUULJJ JJ I R

> =
<

o I LT H ‘7\[}&!@@%&!& -

Sample B AKD D j
-60ns

FEREW: WG, & NHE, 28 40 BT ke 5 AR R A E TAEH %
(mmmum?ﬁﬁ%fﬁ&#F%%N%AW%E FITAAE RIS, B T A A
(*law)z 4b, B EH AgMath.txt FAMERE— 1. TR XSRS, J1%6% AgMath.txt B
T LA B N EH R AR,
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Mini / Micro-LED
Mini LED Sb¥iEAIAE 100~200 pm, Micro LED M EAAE 50 um LR Z SBoRTHIAR

SHBE
Mini/Micro LED %S X
SEHIZE pla2y o o
e EEEE i EHIEREE
=4 @
bk oo o |
Data a2 v i — |
Cie AL v DATAZ [——
Option
Waord size 8 v
an
GeLicx 1 ~| [loor i pRAAE HHEEE
Data edge Rising w EHERL | AR v
[ skip Data bit 0
(5kip Data bit after CMDO)
SDR. max range is -GCLK f 2 to +GCLK [ 2
DDA max range is -GCLK [ 4 to +GCLK [ 4
{Unit : sample paint)
RELL R

DCLK: CLK j#iE

Data: Data JHIiH

LE: V)# & 5Hdl fr il A5 1E

Word size: B4l GHIEZKE

Bit order: izsF##u+F41 Y MSB/LSB

GCLK: w#Etsistlz CLK S DCLK §fiF%

Data edge: ¥ latch fii &

Skip Data bit: W ¥EHHiITanLE, AT LE falling 577 JLA> bit RIALE
Delay time: ¥ €% lead / delay Z I ],

Acute Technology Inc.
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Time(Div=500ns

Acguired: 09:38:05.283 @38 ms

239 ms .88 ms .88 ms

» BUS_Min-LE

HMiniMicro LE

A BUS_Min-LE|

HMinifMicro LED.

288 ms

1E. L0Sns
9288 ms

9288 ms szEEms szEEms

s388ms 8380 ms s3gams

Label Channel | | >
— —
|
[ Ciro1 | }E“’ Customized Report _ | J |y @ F L [Search Al Fields [*]restinctuges| e A v
BUS_Min-LED(1) BUS_Min-LED  JS_Min-Li}S_Min-LEJS_Min-Li1S_Min-LE JS_Min-L 1S _Min-LE JS_Min-LE 1S _Min-LE S_Min-LE 1S _Min-LE1S_Min-LE 1S _Min-LE1S_Min-L{ 1S _Min-Li 1S_Min-L{ 1S _Min-LI BUS |~
Frp (s Command Offset DO D1 D7 D8 D9 D10 D11 D12 D13 D14 D15 \nkH
1 9:38:05
2 8:05
3 8:05 D[O:15] &4 24 c1 &4 24 c1 &4 24 c1 64 24 c1 64 24 c1 64
4 8:05
5 8:05 D[16:31] a0 a0 FE FE FE FE FE FE FE FE FE FE FE FE FE FE
6 138:05.
7 8:05. D[32:47] FE FE FE FE FE FE FE FE FE FE FE FE FE FE
8 8:05.
9 8:05. D[0:15] E E E E E E TE TE TE TE TE TE TE TE
10 8:05.
#2205 nIn:151 . . . . . . F F F F F F F F

106
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Mobile Display Digital Interface (MDDI)
Mobile Display Digital Interface (MDDI) #& &i@TE 2004 E£1 X7 8 5 s Bk R 1

TR BRI, AT G s B Ay = BARTIFER 7T %R, FENH T T
9 CPU MR b Z [ 185 « 3 UEARYE: VESA Mobile Display Digital Interface

Standard Version 1.2, H AT SCHF Type | F4& 5 =0 BERS 734

MDDI 3% &

BERE
‘éf . @& MDDIDO + X
E MDDI 5TB CHO j ¢ MDDI DO - CH1 j
R B
Packet Length | | =
Packet Header | | =
Packet Data | | =
SHTEE
Bt mEESOE
- HEIAWE SRE
BT ok ¥ |EAREE -]
oYy ............ o o

(1) HIEBE

MDDI STB: MDDI Strobe

MDDI DO+/-:  MDDI Data 0 +/-

BOE BN REE RS AL E, DO W5 Al F40E K 5 T DO+als2 DO-
(2) BwBIE

Al € Frame PI&EAS Field ZAnidEif.

(3) i

Acute Technology Inc.
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STEE S/ VN1 D RIENC- N v/ M VAR R Ee S ol T (B

TR

Time/Div =500 ns,
Acquired: 19:20:16.373
3

4 BUS_MDD

Channel

1

H
35‘5 ) 3?5 ) aﬁls ) 35‘5 ) 3?5 ) 35s ) 35‘5

T 1T T IR T 1T 1777 17T T | T Ta
PaciSub Unic Res Sub-fran Prot Sub Media-fre EBROPac Reg bCli Rea Rec Par: Rebister Register Pac Fille |

o Yeu) BUs_mpDimoDl) _ ([gs [ (L [searcnaiFieis [7]| |A v
Sample Length Header Data Value CRC =

2 3.49%506955.. 0014 Sub-frame Header Packet (3BF.. Unigue Word 0058

3 3.49507045... Reserved 1 0000 ||

4 3.45507078... Sub-frame Length 00003C00

4 H=|

Acute Technology Inc.
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MDIO

MDIO(Management Data Input/Output), FRA”LAIKMZE EATE IS ”, B2 H IEEE ]
P AR 25 b ifE IEEEB02.3 (3 22 2%3K) LA 2 IEEE802.3ae(EF 45 263K) M 2 TN e X,
SFRNy SMI(Serial Management Interface ) . MDIO ff MDC. MDIO 2 i 2 ji% .

S E
MDIO 25 E X
LEHT ki1
N IEERTE (ID
= B [
:/ Management Data Clock (MDC) AD = s 985 ‘ l
Start of Frame (ST) | |
Management Data Input/Output (MDIO) |1 =
OP Code (OP) 1|
Preamble 327E PHY Address (PHYADR) [ |
32 v/ Bit Register Address REGADR) [ |
ey Turnaround (TA) ||:] vl
Data Edge @Rising OFaling DeviceType OEVIYPE) | [ |
Address (ADDR) | |
Arel Data (DATA) e ]
ﬁ EIEESITRIEEE
FEAAIVE b E s v
HRuE BEREE v
L A

MDC: MDIO % #i %42 Clock.

MDIO: MDIO %4412 Data.

Data Edge: 7] ¥ & ¥l 7 B2 MDC A/ R & sk, Bl BT
Preamble #%€: 1% MDIO Preamble %% 4 — 32 Bit, i 32 Bit.

Acute Technology Inc.
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IHTER

Time Div= 2 us

a6 us
|

11,16 us

13,16 us 15.16 us 17.16 us. 1816 us. .16 us

A SMm
Mo
[7¢]

PHYADR: 07

.00\
ern Jes e

emrimme [ AV

Sample ST OP PHYADR REGADR DATA
-61.0950000.. |Clause22 Read 07 16 DATA: O3E2
125.0900000.. |Clause22 Read 07 16 DATA: 03E2
131; 750000... |Clause22 Read 07 17 DATA: 2040
{495.3950000,, Clause22 Read 07 16 DATA: 03E2
687.5150000.. |Clause22 Read 07 16 DATA: O03E2
875.6400000... |Clause22 Read 07 16 DATA: 03E2
1.0637€0000... |Clause22 Read 06 03 DATA: 0CS50

110
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MHL-CBUS
MHL(Mobile High-definition Link Control Bus)& —#h47 /) = I Jii ()% 445 11, CBUS |
& MHL s ST 5 1

S BE

CBUS €51 T X

%%.‘:E R ;?;EE SERRRE
CBUS | AD v SYNC — B
HEADER ’:I v‘
R s [—
e SEESTRI0E dpacket [ |

= RAATE

i cvo /oaTA ([ ] |
s PARITY |:| s,
EEwES v ACK I -

| 1

Arbitraton || v

b RGH

BB BE: BWOERF YL RIE S i A2 A M A (S TE 5
AL R
.

Time Div= 2 us i | | 1 1 i | i !
l i sme | oocan [ sToPGN) |

#RB_SRC {Packet

MHL-CBUS - 2us 5us 55 us 1.05us | 1.05us 1.05us [1.05us [1.05ys

MHL-CBUS

EEEHE i il
e Yo lee M [emmamws 7] AV
r Sa.mplg7 =T li:a’d;ri Ctl SRC Packet SINK Packet Information 2
1.498826850s |DDC(00) cPacket STOP (51)
1.498843800s |DDC(00) cPacket EOF (32)
1.498936050s |DDC (00) cPacket Segment Read SOF(30)
1.498953050s |DDC(00) dPacket Address: 60 -J
1.499136600s |DDC(00) cPacket NACK (34)
1.499163150s |DDC(00) cPacket EOF (32)
1.499198250s |DDC(00) cPacket ABORT (35)
=l
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Microwire

HH 3% [ [ X 2 44 (National Semiconductor) fir & th 1) — M A7 5 85 20, LR 28R LA
J RS2 4E 77 355 SPI(Serial Peripheral Interface)#H i) . 7EZBREEEM I, 3355 B kR4
(CS:Chip Select). #7iZ £k (SK:Serial Clock) & %45 N4 tH £k (DI:Data Input/DO:Data
Output)&.

SHEE
Microwire £ E X
L8 EREEE
. EERE
3:_7? Chip Select Channel (CS) [AO—_ = (]D ERASE/WRITE ENABLE | | |
Clock Channel (CLK) [a1 E RENERE ALY | | 5
Data In Channel (DI) | A2 = f::rsri : : :
Data Out Channel (DO) I A3 = READ | G
BERiEE ERASE ALL [ | v
Chip Select Edge (® Active High (O Active Low WRITE ALL [ s
Data Edge(DI) (@) Rising (OFaling
Data Edge(DO) (®Rising (O Falling
EEPROMs
- SRR
93xx46A or 93xx46C, 8 Bits
o i EEESIRAIEE
#sc.za_e:a.fﬁ - T e CERIE
RTENDA |8 s 0 EEBERE -

Chip Select Channel (CS): Microwire ¥#fi &4z CS.
Clock Channel (CLK): Microwire ##z1&%i~ Clock,
Data In Channel (DI): Microwire %#E{&%i~ Data In.
Data Out Channel (DO): Microwire ###1%%i Data Out.
Chip Select Edge: & EAEMS 5 AR, 2L = #EAL .

Data Edge: @ SR 75, 70 EASECT B
EEPROMs: & i) EEPROM.

WEFOWRE: BoEihs & N 7B R,

Acute Technology Inc.
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g R
Read

Time Div= 5 us

B

T 705 us 1205 us 17.05us 2205 us 27.05us 3205 us 3705 us 4205 us 47.05us 52.05us 57.05us
! l | | ! | L

A=000 | 8 | D6 A9 03

A Nicrowire

ICROWIRE
EERE e ‘
cH.00 "\ Td ﬂ 115 3 i
o IO LT [ esmamE ) AV
Timestamp Command Address Do D1 D2 D3 D4 D5 D6 D7 ASCII{DO-D?)

1.900000000.. |Read 000 €B Dé EB A9 03 21 p 4 SR
51.70000000... BB EF SF SE 4C FC 10 EC _L
89.70000000... BE D4 ED 51 06 45 4D 99 ...Q.EM.
127.7000000... 25 8E 51 65 53 0s 5C 33 $.Qes5.\3
165 EC 3F 5% 16 a7 CcD cc
203.7000000... 8F 60 D4 F3 4E 4n 60 3D g N

CcB EE 2F 68 16 75 a3 €D

- |

70163 ms 70163 ms 70163 ms
1 !

70164 ms 701.64 ms 70164 ms 70164ms 701,65 ms 701.65 ms 701,65 ms
L | n L 1

: Write : E6 !

A Microwire

MICROWIRE

o i L = (e [ AV
 Semple Command Address DO | DI | D2 D3 D4 D5 D6 | D7 ASCH@O-DY) =l
701.6314000.. |Write oc1 E6

705.2044000.. |Write ocz 02

708.7775000.. |Nrite ocs3 32 2 }J
712.3505000.. |Write 0c4 D7

715.9236000.. |Write ocs 5D ]

719.4966000.. |Write oce SE I

723.0697000 Write oc7 0B
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MII/RMII

MII/RMII(Media Independent Interface/Reduced Media Independent Interface) FH 802.3u
HI5E ok IE S F T Fast Ethernet |-, i%$% Data Link Layer F1f#) MAC 2411 PHY 2. MII
[) clock #ii#% 4 25MHz LK 2.5MHz (Ethernet), 5435y TX_CLK #1 RX_CLK;
RS 4 bit {922k TX[0:3], RX[O:3]; 3@ Anan th Al A = 255 0 TX_EN,
RX_EN; it A A B4 D@ F1 R 5 A TX_ER, RX_ER:AG A 2 A\ i dhs il An il
N RX_DV; M 2% I H B ZE 2 [1) Collision 5 y: COL. MII SEAE[F HLEE HE R AT FH 5V 5%,
3.3V. SMI(Serial Management Interface) >y MII I FFA FRE T, AR N
MDIO(Management Data Input/Output) .

SHWE
Ml / RMII / GMII / RGMII £ E X
sEnE ]
o EEHEEE BHERTE $REWRE T
=4 Owmi  Ormir O only CLK and DATA pins used (MIT) Data Edge RATEREA
Oemr ORGMII O Only CLK and DATA pins used (GMII) Rising Falling 81 1648
HAEE BRI Z A ddia St e (MAC)
SEERTE
The data source from DSO - Differential @
L7 it Data — ]
ﬁso 1 =] [ 50 1 -
o 7 © e — |
3 ﬁso 2 =] RD- 502 -
N ol N | [ — |
A2 - = =
TX_D1 | <] RXD1 | = e l - |
X D2 IA3 : RX_D2 | : = Carrier Extend / False Carrier [ _ Y l
X D3 I A4 - mxp3 [ = indication / Status
5 ] s | - Preamble / SFD e |
TX_D4 | A *  RXD4 | A
- : _ T HRE
TX_D5 | ) *  RXDS | : o )
mps [AD & Rxpe [ 2 e R i
= X % : Y FRAAIUE HRuE
w7 [ mxp7 R 2 @ ERIE | EEELE v
TX_EN | A5 K RX.DV | 2
TX_ER |A6 : | RX_ER AB -
TX_COL |A7 =
| ®w% | ®mE = EH

MII/ RMIIL:EEE MIT/ RMII
GMII / RGMII: #E£: GMII / RGMII
Only CLK and Data pins used (M/G): M1l / GMII %&£ R A CLK F1 Data[0:3] Iz 1]

Acute Technology Inc.
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SN SR

RIBHER(TX): PR IEH

BUORE(RX): BB

TR (Tx+RX): 28 [F R 3% FER IR (A X T AR =

BEBE: WEMY L, ST, BAEZH I EERS .
Rising: %% Clock edge |72 BURE R

Falling: 1%%% Clock edge T~ 4% i BURE 54

8 A= A T I BB B 8 R RO

16 #2: B FER s & O BEE 7 BN 16 2 R

TSGR

g
Time Div= 200 ns 288, f ns ms@

: | |l||||l|||||IIIII||IIIIII|||I|||||||I||||I|||||||II|||I|||||||]I_
Preamble SFDFFFFFFFFFFFFDD72883283A28060001080006040ﬂ01DDD72883283A2005A1D7

S 114 1 1728 L L 2o o s

1L/ RMI

EEEE [ Jd ]
CH.00 Y J s |
e Je e (1 | [ammme[7] ALY
iy Sample Do D1 D2 D3 D4 D5 D6 D7 Information
€65ns b b & F K 5 b F b 5
985ns X ) ) G 0 D 4 2
1.305000000... |8 8 3 2 8 3 A
0 6 0 0 0 1 0
0 0 0 € 0 4 0
650000 0 0 di 0 0 D 7 2
58500000 8 3 8 = ¢ A
=
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MIPI DSI
MIPI Display Serial Interface (DSI) & MIPI Bk B2 fir il 52 F AME S 2505 I8 PR,
H TR 54 High Speed Mode & Low Power Mode (LPM).

SHBE

MIPI DSI €232 E X
WHERTE

LP Mode Channel HS Mode Channel

e op Jao S Datalane |1 v| Do+ a3 S b+ e 2
Dn ﬁl : Clock + F\z = D24 I S D3+ [, =
Advanced Decode [ _|Show DCS Command [] always goes to HS Mode
TMEEEIIA Master -> Slave v

ERZERE

u_, Start of Transmission v Word Count

Transmission Mode v Data Frame

[ =
— [e===4]
Escape Mode Action [—] - End of Transmittion 1~

Data Identifier

A5
v EFESTENE
X pRRsmE ERE

2 S EEREE

iR A

Dp, Dn: DSI-LP #5151

Data Lane: DSI-HS #& 3 [] Data Lane #(&

Clock+, DO+, D1+, D2+, D3+: DSI-HS #5205 (518

Advanced Decode: ¥k & DSI #% %04

Show DCS Command: ¥ DSI ¥4 /) DCS Command %4 it

Always goes to HS Mode: 2% DSI-LP £~ Dp A& Dn HPIRAS, —HE0REds A5
HS-Mode

WITRAER T ) S BT AR IR A I 2 2 1 5 A v 77 1)
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SR
— RS

Time Div= 50 us

CH.00 VoS = . p -
e O [Tl =  [esmams ] AV
Mode Action yC DT WC DO | DL | D2 |:D3 | D4 | D5 | D6 | D7 ECC CRC |
=2 LP_ESC LPDT 00 Set Maximum Return Packet Size (37) 01 |oo 1D Host proc
232.4050000... 00 DCS READ, no parameters (06) oa |00 3F
‘ O}
N A= =
1&'3}[ MEZIN .

Time Div= 50 us.

" s 141
MIPI DS Bl E—IR] LJuuuL ‘ Ul

CH.00 Yo o/ 3 5

oy I O L Tl = | \[ermmn ] A v
Timestmp | Mode Acton  VC DT WC | D0 DI D2 D3 D4 D5 D6 D7 ECC i CRC y |

-2.80000000.. |LP_ESC LPDT 00 DCS Short WRITE, no parameters (05) 11 |oo 36 Host proc

. 5
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MIPI RFFE
MIPI RFFE(RF Front-End Control Interface) & — % [ T4F 4 24107 & AR RAT S LR RS
YK B (R 11 i 28 1) T % 1R A 2882 R

S BE

MIPI RFFE €812 T X

R EHEER
—p saK A D ssc [ | addes [T |
soata [a1 12 54 [ | o= [ V]
Command “:]T,‘
oc =] = (=]

D.

HMEIEE
ﬁ EEFERSWRIEE

HARIE RIS v RREE #EEd v

BIBEWE: WE SCLK /% SDATA Il 51518
SMTEER

Time Div= 200 ns T SE S 58032 us. 58061 us 599.80 us 500.18 us 500.47 us T 501.04us. S 50161 us.

Il 1 1 1
S5C  sA4 | Addfess 01 | Data0s | Issr:; A4 BCD Address CF Data 0D

[wemam:  [] AV
Byt Cownt Address Data 2
PM_TRIG(07) PWR_MO..
01 04
CF 00
% I
oz
PM_TRIG(01) PWR _MO..
01 48
| L |
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MIPI SPMI
MIPI SPMI(System Power Management Interface) & Hi MIP1 5k 8 1 2 F L& 32 Power
Controller & Power Management IC f{&Hi#% 1.

SHHE
MIPI SPMI 2152 E x
BB
33\/ SCLK [T[:i SDATA [r: ]
DES:3: V1o v]
[C] Arbitration OFF
EREEE
(]' Start "PA SSC |:| v
C-bit :| «~ | Command Frame
A-bit v Data Frame =] s
SR-bit Parity bit
Master Arbitration (] ~| BusPark B -
Slave Arbitration ] ~| Ne Response Frame 1~
BOELEE
HUL i S irATREE
—
HRERIUE  EHEAIEE v HRNE SEFRLEE v
B BH

BB E: W SCLK 2 SDATA il 51518
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IHTER

Time Div= 500 ns

440 ns

SN

Timestamp

v i
{ TR FRARIL

A SR Device Address(Hex) Command (Hex) Data Address - High(Hex)  Dats Address- Low(Hex)  Data Frame(Hex)

MPL3 52=00 38 (Extended Register Read Long: 1Bytes) |56 46 00
MPL3 S2=00 30 (Extended Register Write Long: lBytes) |56 46

MPL3 SA=00 38 (Extended Register Read Long: 1Bytes) |57 46 00
MPL3 SA=00 30 (Extended Register Write Long: lBytes) |57 46 80
MPL3 SA=00 (Extended Register Read Long: 1Bytes) (5B 46 00
MPL3 S2=00 30 (Extended Register Write Long: 1Bytes) (5B 46 80
MPL3 SA=00 (Extended Register Read Long: 1Bytes) [SC 46 00

120
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MMC
MMC(Multi Media Card) L 2 eMMC(Embedded MMC) v5.0, & —Fp B INic 12 R HIbniE,
H 75171755 SanDisk 3 [@ 7T % .

SHBE
MMC Settings X
Parameter Calar
:\ Channel Analysis ]]
7 CLK Ot Start bit ‘_ v|
AL ¥ (O Data
M T4 o LT —
Command )
Datal | an [ ] Adv. Report Device “:| v|
i 1~
Datal |42 13 Pin mode CMD/Resp ‘ |
(e L mode arqument ([ |
Dataz2 Ad
Startup mode CRC check |_ v|
Data3 | e 8-bit Data B |_ v|
4-hit Data
Datat  ag 1-bit Data O
DDR mode
Datas A Maon-nterleaved ]
Data Strobe
/]
patad = Mo BOOT ACK
Data? A9 Range
Ds AlD Auto phase correction ﬁ Start End
Buffer Head ™ Buffer Tail ~
oK Cancel
BERE: BOERINY) b2 S, BAE LA HEESR S .
St
Command: 43 H1 Command.
Data: R4 ¥ Data.
Command: HHThEE
Adv. Report: 45 X %+ Command argument 2 i — 5 1% .
3Pin mode: RAtH CLK, CMD, DO 44
No CLK mode: JUKHE CMD {5k ierY, A7 2 CLK A,
Startup mode: TR ATEr, JREFRNU RS

n] %+ DDR mode. 8 £i7. 4 £7.8% 1 437 i EdE LR TS 75 2 Data
strobe {5i&, 7 DDR mode [’2Ji% Non-interleaved J& 73 #T4
PEASTEEHEA

AutoPhaseCorrection:  “A)i% J5 2> H sl i B & 2 A7
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TR

Command:

Time/Div=100ns 3 33 556us
\Acqulred: 08:36:05 098 3247 us 272us 3987 us 3402us 417 us e 2483 us 3470 us 3499 us 509 us
) =
4 BUS_MMC I S S N S R S SR R

Label Channel . »

cHoo V& { -

i }'M BUS_mmcome) | { |Search All Figlds EITextm:Iudes‘ AV
:amp (hh:mm:ss.ms| Command Response Argument / Data Black 1 () Data Block 2 (h) Data Block 3 (k)
09:36:26.210.." CMD23:SET_BLOCK_COUNT 20 00 00 08
05:36:26.210 R1 :CMD23:SET_BLOCK_COUNT 00 00 09 00

v

0% 26.210. (MD25:WRITE MULTIPLE BLOCK 00 04 38 BE
26.210. Rl :CMD25:WRITE MULTIELE BLO.. 00 00 09 00
CMD13:SEND_STATUS 00 041 00 00

09:36:26.211 R1 :CMD13:SEND_STATUS 00 00 03 00
09:36:26.211. @MD23:SET_BLOCK_COUNT 00 00 00 08
09:36:26.211. Rl :CMD23:SET_BLOCK COUNT 00 00 09 00
09:36:26.211. CMD25:WRITE_MULTIPLE_BLOCK 00 78 FQ &8
09:36:26.211 R1 :CMD25:WRITE MULTIPLE BLO.. 00 00 05 00
09:36:26.211. QMD13:SEND_STATUS 00 01 00 00
211 D1 erMn12eSEND STATHS An nn na an

Data:

Time/Div=20ns P
Acguired: 09:36:05.088

3700 us 03 us D5 us 3707 us

3067 us 30,80 us 3001 us 0.9 us 30.95us .97 us 099 us
I I I I I !

4 BUS_MMC_Z

% e

Label Channel N »
- ¢ |
EHD0 }?E(: Bus_wmmc_2mmc) ||y % "’ .| Search Al Fielgs [*]restincudes| = A v
amp (hh:mm:ss ms command Response Argument / Data Block 1 (h) Data Block 2 (h) Data Block 3 (h) 2
1 09:36:26.210 ] D[0:31] R4 81 00 00 DF 03 00 00 4B 57 31 2E 79 57 10 57 00 00 00 00
2 D[32:63] 00 00 08 00 01 00 00 0O 01 00 04 00 00 00 00 00 00 00 00 00
3 D[64:95] 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 00
4 D[96:127] 00 00 00 00 A€ 72 D9 9B 00 00 00 00 00 00 00 00 Q0 00 00 0O
5 D[128:159] 20 00 00 00 54 FF FE 91 00 00 00 00 00 00 4B 57 €3 73 12 3E
6 D[160:191] 00 00 00 00 00 OO0 00 00 0 00 00 00 00 00 00 00 00 00 00 00
7 D[1%2:223] 00 00 00 00 00 OO0 00 00 0 00 00 00 00 00 00 00 00 00 00 00
8 D[224:255] 00 00 00 00 00 QO QO QO 00 00 00 00 00 QO QO QO 00 00 Q0 00 00 0O
9 D[256:287] R4 21 00 00 24 15 00 00 DA 1F 79 57 31 2E 79 57 4A 55 00 00 00 00
10 D[288:319] 00 00 08 00 01 00 00 00 OA F3 01 00 04 00 00 00 00 00 00 00 00 00
1" D[320:351] 00 00 00 00 00 OO0 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
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Adv. Report:

TimerDiv=100ns 3 23. 65 Lus
Acquired: 09:36:05.088

4 BUS_MNMC

o Yeus( sus mmcomc) _ [J3g B P \[searcn At Fieias [FJrestincudes e AV
tamp (hhmm:ss.ms Command Response Argument (h) CRCT (h) Frequency Timing Information | =]

18 26.210 (CMD25:WRITE_MULTIELE_BLOCK 00 04 38 B8 05 166MHz Nrc: 5477

19 2 - [31:0] Data address: 433Bsh

20 :26. RO :CMD25:WRITE MULTIPLE BL. 00 00 09 00 166MHz Ner: 30 J

21 26. [31] ADDRESS OUT OF RANGE: no error

22 26. [30] ADDRESS MISALIGN: no error

23 26 [25] BLOCK_LEN_ERROR: no error

24 2 [25] DEVICE IS LOCKED: Device unlocked

25 :26. [23] COM_CRC ERROR: no error

26 26. [22] ILLEGAL COMMAND: no error

27 26. [20] CC_ERROR: no error

28 26. [15] ERROR: no error

No CLK mode

TimeiDiv= 100 ns Y 33 651us )

Acquired: 09:36:05 088 337“15 338 us

4 BUS_MMC

Channel

O TR = [search Al Fields [ restinciudes| ke AV
iamp (s s Command Response Argument th) CRCT()  Frequency | Timing Information =l
1 :36:26.210.." CMD23: SET_BLOCK_COUNT 20 00 00 08 3F 166MHz
2 136:26.210 RO :(MD23:SET_BLOCK COUNT 00 00 09 00 0E Ncr: 32
3 36:26.210 CMD25:WRITE_MULTIPLE_BLOCK 00 04 38 BB as Nrc: 5487
4 136:26.210 RO :CMD25:WRITE_MULTIPLE BL. 00 00 0% 00 18 Ner: 32
5 :36:26.211. CMD13:SEND_STATUS 00 01 00 00 29 Nrc: 127350
6 :36:26.211. RO :CMD13:SEND_STATUS 00 00 09 00 1F Nor: 31
7 136:26.211... CMD23:SET_BLOCK COUNT 00 00 00 08 5F Nrc: 5530
8 36:26.211.. RO :CMD23:SET_BLOCK_COUNT 00 00 0% 00 0E Ner: 32
9 136:26.211 CMD25:WRITE_MULTIPLE_BLOCK 00 78 FO &8 08 166MHz Nrc: 2743
10 :36:26.211. RO :CMD25:WRITE MULTIPLE BL. 00 00 09 00 18 16€MHzZ Ncr: 32
11 :36:26 CMD13: SEND_STATUS 00 01 00 00 29 Nrc: 15107
12 136:26. RO :CMD13:SEND STIRIUS 00 00 09 00 1F Ner: 31 |
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Command + Data: (Customized Report)

Mime/Div=200ns L
\Acquired; 09:36:05.008 208 us 3418 us 3438 us 45 2488 us 3Bus 336 us 26580 3876 us 35,08 us

3

» BUS_MMC

MMC

Logic 1 (35.295us)

4 BUS_MMC_3

m J.gl.ﬂ‘.

Label Channel ! v

crood Yeus) customizeareport | | g % F | |Search All Fielas [*]7ext inciudes | Jre A W

e U5 M BUS_MMC | S_MN3US.MMC BUS_MMC IS_MMC BUS_MMC_2 BUS_MMC_2 BUS_MMC_2 BUS_MMc|=]
Command Response Argument () RC7 (IFrequency  Timing  omman Response  Argument/Data Block 1 (h) Data Block 2 () Data Block | J

3 CMD25:WRITE_MULTIPLE. 00 04 38 B2 [OBMM 166MHz Nrc: 5477
4 RO :CMD25:WRITE MULTIELE. 00 00 08 00 [1800 lé6MHz Ner: 30
5 5C=L  Dl0:31] A4 81 00 00 DF 03 00 00 RO 97 4B 57 31 2E 79 57 KD 16 10 57 00 00 00
6 D[32:63] 00 00 08 00 01 OO0 00 00 OA F3 01 00 04 00 00 00 00 00 00 00 00 00
7 D[64:95] 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
8 D[96:127] 00 00 00 00 A& 72 D9 9B 00 00 00 00 00 00 00 00 00 00 00 00 0O 00
9 D[126:153] 20 00 00 00 54 FF FE 91 00 00 00 00 00 00 00 00 BO 57 4B 57 &8 73 12
10 D[160:151] 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
11 D[152:223] 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
12 D[224:255] 00 00 00 00 00 00 00 0O 00 00 00 00 00 00 00 0O 0O 00 QO 0O 0O Q0 OO
13 NI25A=2871 24 &1 An AN &4 15 A0 NN NA 1F 79 57 31 2F 74 57 AF NN 42 55 A0 a0 00
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ModBus

Modbus & —Ff £ 4738 15 HX, & Modicon - 1979 £, Jyf Fll AT F% /32 4545 il 23 (PLC)
RN F8L b, & AR TN AUEOE S P ishriE, H HIFE R Tk H 7% 2 ]
24w R T

S E
Modbus £ F >
LRTE RRZERE
e EEINE (m
3;/ Modbus (Tx) I—_Ao z Header I -
[IModbus (Rx) Start ]
o - e e
e R I
@ ascr ORTU Dot [ v
B v
BIIRERTE ol
Y3 Auto v I
Eay N
g [V BEhiE8l 2600
Stog I
[ElfzzE None v o
S [
ERPEETAIE  [JMSB First
[CJLRC Check
SifrEiEl
NN AR
T gRaaE HRiuE _
EE R v EEwiE v
| ®m | wmE | EH

Modbus (Tx): Modbus Tx il ‘5151

Modbus (Rx): Modbus Rx 5151, 45 2 i 1% 0, 2 {E4k &5 & 1278 ModBus Rx A5 45
R

fEHE: 4> ASCIH A RTU f3K.

etk 4> Auto, Idle high, Idle low =Ffik& .

Auto: Bzl Idle i & High or Low.

Idle high: Idle JRZ& B &7~ 4 Highs

Idle low: Idle JRZ&HT 27~ Low,

B BT B U7 AR B i R G E Sl
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1% (Baud Rate): 1Lk MRS, &FPEhZ A (bits per second), i [l /& 110-2M(bps).
Bl ¥¢ 58 (Baud Rate): None Parity(J5£7). Odd Parity(#7[@47). Even Parity(18 [F£7).
W BRI EIE B SRR,

MSB First: % /& LSB First, it 5, Start Bit 2 J5 5y MSB.

DGR

(2]
Time Div=200.us | -240.85 ms K i K 3 s S e 243,45 ms -243.25 ms Kl 24185 mr

| Data:55 i Stop Data: 01 | Stop | i Stop

ATX
Modbus
EEEE sEE il
CH.00 Y J s |
ciior 9,0 QU TRl = (mwmme [ A v
3 Timestamp Field A Parity ASCI i Information I
-250.010500.. |Data: S5 U J
-249.489800.. |Data: 7F
-248.969800.. |Data: 01
-248.449800.. |Data: 2F /
-247.929800.. |Data: 00
-247.410600.. |Data: 00
-246.890600.. |Data: 00
=l

Acute Technology Inc.
126 Copyright ©2017



Acute.

PC-based T&M Instruments

NAND Flash

INAE 73 79 NOR AT NAND %2, NAND Flash #H%5% 7~ NOR Flash HA7 ¢ m (1) it 47 25 2 5 82
IR EEALEA . #8171 NAND Flash 1) 1/0 452 H 3194 B LA BAMER F-4ik S 4R, & 201 A
X Btk ) 7 ik 475280, NAND Flash 754K (B & -5 2 $o iz & Bl & 5.

SRR E
MNAND Flash £2/52F *
8T
?\/l BT EEE
: Device Width @) x8 () x18 #CE/RE 3L |Hynix -
(®) 1/o Sk B ENEKS ®Wx1 Ox2 Ox3 Ox4 - LY 275E08 1G2A
O1jo HEEEFH HY275F 16 1G2A
= = HY275F082G2E
1/00 (L58) L g = z || e = i 2ToFoBsa2Y
1jo [7:0] B - & - Hy 27UGOR3G5M
0 - 0 - HY 27UGDBSGDM hd
CLE 8 = 0 = 0 =
ALE 9 = -
- - Flash F4ETE PR TE .
WEZ = Toggle / ONFI DDR Mode BFZERE
- (@ command [—
T Data Out Cydes dd
Command Latch Cyde tREA == 20.0ns QS0 >= 0.5ns bl ||:| v|
D5 >= 5.0ns tDH == 5.0ns Busy I:I -
| | 0 Data In —
Data Out [ —
[C]1s7F MAND Flash data [ invert RE£(W/R%)
[ 7F8ET BUSY 4445 Invert DQS ﬁmﬁ@
(]88 Erase 208k (] F iR iR Address 1B ) i AR
L s Asiass L s SRR >
EHEEAE EHwEEE ~
[ &\ | mE BTiH
IBE R E:
SR F | P
1/Ox DQx NAND Flash (#51= &
CLE CLE Command Latch Enable jHi&
ALE ALE Address Latch Enable j#i&
RE W/R Read Enable #l1 Write/Read i&i&
WE CLK Write Enable F1 Clock iHiE
RB# RB# Ready/Busy #iE
CE# CE# Chip Enable &
DQS Data Strobe j&i&

Device Width: 1% 5E 8/16 bits 2 (=18
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VO WREEFEE / /O WS HINER : &8 /0 T Bshisr, RFHEKE 1100
(LSB), HAt(EIEFE P2 Ay 1, #ikFE 1/0
WS HENX, WFHE NSRS E % E .

NAND Flash I/0 X
yoo [a0 = o8 [as :
yor [ar & oo [ae 2
yo2 [a2 2 yow [am 2
yo3 [a3 =1 you [as 2
o4 [aa = yow2 [a7
yos [as 5 Uo13 [azo  °
yos [as = o1 [a4 2
yo7z [a7 2 gjo1s [ais 2

Cancel

Flash ¥R ¥EE: 2)ik Toggle DDR Mode Ji&5 FH [l 35 15 4,

tREA /tDQSQ: & SDR/DDR #z T, NAND 3z HUE R 1 ZEIR I [A] o 14 32 1)
NAND Flash #8F Tiii 1) tREAtDQSQ. # RN tREA /tDQSQ BEH U I il 5 i
ASAbiE R HCBUEA IEM RIS L, 15 tREADQSQ 1 E & -5 Fa e IR AS BB 8]
o

f#%4% NAND Flash Data: % 5217 Read/Write NAND Flash Data, *4%2)i%1#% 47 NAND
Flash Data Itf, F2FF<xfE LA TAEH T ERARRAE: R SCE\Acute\), fi#f71% NAND
Flash Read/Write 2 #5(#f, %452 Bin 4=, 044 42 LL 24 NAND Flash 525 #21F n
Yo

AEIR BUSY RE: BSOS & H B B8 BUSY FPRAS(E S (e.g. BUSY
START / BUSY END).,

B~ Erase ¥ %€ 275 i~ NAND Erase command/address VX #1 4t 1145

SN BETIEIE: w2 TR 1 P AR B SRR B

Invert RE# (W/R#) / Invert DQS: £ DDR #=F, #i%#:%| RE/DQS#, 1l LAzt
126 U PR

AIEHHREE D AddressFB: A2k, 2 331 ENAND Write/Read datafjaddress
T, 2 WAt ifaddress .
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ZHg ALE/CE#/RB# W5 : Ak A LA iZIWAL S, Hrp 208 ALE S 75 ik
E 2 Bi/& 3 byte Row Address.

PLF 2 fi# 4% NAND Flash Data SC:42 453N 5 345 id BH

iy (VA L= Wi 1

NF_DI/NF_DO NAND Flash Data In / Data Out
_Rowxxxxxxh Row Address

_Colxxxxh Column Address

CEx 5z CEx

1,2 3. R4 2 H B

Ex:NF_DI_Row017821h_Col0000h_CE1_1.bin
NF_DO_Row017821h_Col0000h_CE1_2.bin
NF_DO_Row_Col CE1_3.bin

P N5 NAND Flash Bus Decode 31 72 S48 4 25 2 11 PN 25560 HE

'po b1 |pz |p3 |pa |ps  |ps |D7
5 A6 6F 36 Bz 38 Bg B7
06 £ B7 OE Bl 19 ce 21
E CE 56 EF ED 18 47 7C
5E D o E3 A5 E4 0z 11
ot 2T o 14 a6 32 CE F4
53 10 60 79 Ed BE D6 CE
54 22 53 A5 F1 a9F DE 58
A 73 B3 Bl a2 19 Bo T
oz 25 76 Ed E4 CE 74 A7
iC ES 20 3D oF 74 EE ES
55 54 66 ar 69 a6 AC OF

gogogees SA A6 6F 36 B2 38 BB BY 06 8A B7 OB B1 19 C8 21
geag1e FE CE 58 EF BD 18 47 7C G5E DD 94 E3 A5 E4 82 11
geae2e E9 20 96 14 B6 32 CE F4 53 10 68 79 EA BS6 D6 CE
geea3e Sa 22 53 A F1 9E DB 58 BA 73 B3 B1 82 19 B? 46
goagye 92 25 76 EA E4 CE 74 A7 1C E5 28 3D 9F 74 BB ES
geeese 55 54 68 4C 69 86 AC BF F1 A2 47 FA 37 4B 84 ap

KERER:

BIER: IR E 2R EFIEFI A S, DUME T ar ST H . Rk B e e il S
I, A IR Tk ks M AR A5 BRI AT . 43+ Custom TUH K, A AT LLEAT
#37 NAND Flash 543, AU HIIEZSH T 7.
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#IE: 4% NAND Flash #15,
Custom HATE I8 LSR UL A LTI, 5067 LA TAEH S FEHABRE: i
E\Acute\) 437 AgNFCustom.txt 4% . %R RN AW T:

Hanufacturer=Samsung
PartHo=KIRSSKRREN

HCE/RB=1

X16=H

Synctiode=¥

Cmd=Read, Read, tR, 68, , , H, N, N, 88, 30
Cmd=Read 3tatus, Read 3tat., , , , , Y. H, ¥, 7@

Cnd=Two-Plane Page Program, TPP Prog., tDBSY, 1, tPROG, 5088, H, ¥, H, 80, 11, 81, 18
H.rr, Manufacturer, PartNo, #CE/RB, X16, SyncMode, Cmd I8, 2% A H.
AAMER, YR

FREE A 1 B

Manufacturer | NAND Flash | i 4 %5 »

PartNo NAND Flash IC #! 5,

#CE/RB i/ JL4H CE/RB, X a5\ 1/2/4.,

X16 {6 F 8 5 16 F¥E {518, N AT Y/N, Y Fonfdi ] 16 i, N fE
fH 8 iEiE.

SyncMode | X ATHIN YIN, Y 3CFRRIPREA; NoASSCRERIGRE A

Cmd WA HBESMRIT, 205l T

1. EEIRLS AR,

2. HERL AR,

3. 5 —41 Busy Time Check% %, # 75N %iH.,

4. #—2H Busy Time Check #{E . HAI4 us. £ TGN %IH.

Cmd 5. %5 %1 Busy Time Check &%, #5 T 4iH,

6. ZH 2l Busy Time Check #fH. HALA us. # TN HIH.

7. HAERR. AR LR A R B ERAE Busy IREH

8. EEAMMEER. ZIEARRERIZIE SR RV LR E TR A
9. AR, HEFRAERZIE L R G R VHEATEL Z RS
10. JHIAS, AIHEEAN 1 -4 DA, DUOESHIX G-

/

Ex: Cmd=Read, Read, tR, 60, ,, N, N, N, 00, 30
Cmd=Read Status, Read Stat.,,,,, Y, N, Y 70
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Cmd=Two-Plane Page Program, TPP Prog., tDBSY, 1, tPROG, 5000,
N, Y, N, 80, 11, 81, 10

Read Status / Two-Plane Page Program ¥iff: 5E#$84 % FK.
Read Stat. / TPP Prog. #iH: 4854848 48K, BONA LIRS R KSERIE X kw4 i
NI DN RS N ICE EROE Y

Busy Time 7 (tDBSY, 1, tPROG, 5000) iHH: FK/"tDBSY A 1us, tPROG>/ 5000us,
Busy Time # i bEE, SEREEOHERZER, HAENEE, AR
Busy Time, ItHHEHAZ AN EIES, £ TtDBSYMPROGTFFF & ZFrHAEME &, 1
LA I # B AT 58 o

3R HT: PACmd=Read Status, Read Stat., Y, N, Y ,70 A, FH1AEFRANY R RNi%
H A TR T Busy IR, H2MIRRAN FR 12164 RV LR E IR A 48N, %3
MEFRANY RRZIBL RVFEAR L Z 54+ . Flil Read Status 70h SLVFHHA T
Two-Plane Page Program 80h, 11h, 81h, 10h [¥) 11hF181h Z [d],

AT NAND Flash &2k 53 7, £ Custom, £:/EAVSrhi R7E AgNFCustom.txt 445
PN AR S RN 45 4 R BT 4S B

—aEE A
HER |Cust|:|m j
HU5E

Toshiba-THEETYETDZG
Hynix-HY275F0515248
Micron-MT29F2G05AA0
Samsung-k9F2E05R04A
Samsung-k9F2E0s1U048
Samsunad-kAF4E031U0rM LI
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NAND Bus Decode Timing Check Ifjfi it B
Y =G %I RS T 3 5 X NAND Flash Command Set #4 2 & L hnan T 40K, %5
AMERMTLEFIEN .

Manufacturer:Samsung
Partl oK iR EEiEE
Bpec=loggle
Vergion=2.0
#CE/RE=1
16l
Svnclode=Y
imingCheck=Y
StartupDDR=Y

1. Spec=Toggle

AT IE N ONFI B2 Toggle.
2. Version=2.0

ONFI 3 A\ SDR/NV-DDR/NV-DDR2-3; Toggle 1 X\ Legacy/1.0/2.0.
3. TimingCheck=Y

AR YIN, Y 3R7RJ5 H Timing Check Zhg.

T3 Timing Check Dhfg, iHIE N2 Timing Check I H, Hs

THBHR, BEE/ME, B ERKE

I A BB B 2 ns, T BT fit 2 Timing Check T H i 4% BT 15 i€ 1] Spec/Version i
PR T AR AT I E 2 T H 245K, X802 % i ONFI 5 Toggle NAND Flash fiiil 2

PRAER RIS B I H, BRIt SN 42 PR 24 20

AT H I TR R B 0T H R AN AR I, IR X, & NI TR By X %
T H e R
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Bt 35 i 47 22 B 1) B4 AR 456 A I T 4K 52 B NAND Flash BIRS BEAT 7 5

TimingParam=tiDL, 300, ¥ |
TimingParam=tiRE, 10, %
TimingParam=tCALH, 5, X
TimingParam=tCALS, 15, X
TimingParam=tCLH, 5, %
TimingParam=tCLs, 5, X
TimingParam=tCDOSH, 100, X
TimingParam=tCH, &, E
TimingParam=tCLE, 10, X

R BIREHR S % 1Y Information =7 By, 335 [ B ik g I [8) 9 [l 9 2 LT 2 4R B,
IEH B2 DL AR R OR

BB Ra L MRMKIE 2. Sl BE 3. B e s .

b 2%
ONFI
SDR NV-DDR NV-DDR2-3

tADL 400 X[tAC 3 25[tAR 10 X
tALH 20 X|tADL 400 X[tCAH 5 X
tALS 50 X[tCADf 25 X[tCAS 5 X
tAR 25 X[tCADs 45 X[tCALH 5 X
tCEA X|  100[tCAH 10 X[tCALS 15 X
tCEH 20 X[tCALH 10 X[tCEH 20 X
tCH 20 X[tCALS 10 X|tCH 5 X
tCLH 20 X[tCAS 10 X|[tCs 20 X
tCLR 20 X[tCEH 20 X[tCSD 10 X
tCLS 50 X[tCH 10 X[tCLR 10 X
tCOH 0 X[tCK 50 X[tCR 10 X
tCR 10 X[tCKH(abs) 0.43|  0.57|tDBS 5 X
tCS 10 X[tCKL(abs) 0.43|  0.57/tRHW 100 X
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tDH 20 X[tCKWR 0.43 X[twC 25 X
tDS 40 X[tCS 35 X[tWH 11 X
tITC X| 1000{tDH 5 X[tWHR 80 X
tRC 100 X|tDQSCK 3 25tITC X 1000
tREH 30 X[tDQSH 0.4 0.6[tRR 20 X
tRHOH 0 X|tDQSL 0.4 0.6/tWB X 100
tRHW X 200[tDQsQ X 5[tADL 400 X
tRLOH 0 X[tDSC 50 X[tDQSH 0.43 X
tRP 50 X[tDSH 0.2 X|tDQSL 0.43 X
tRR 40 X|tDSS 0.2 X[tWPRE 15 X
twB X 100|tHP 0.43 X[tWPST 6.5 X
twcC 100 X[tWPRE 1.5 X[tWPSTH 15 X
tWH 30 X[tWPST 1.5 X|tDH 0.3 X
tWHR 120 X[tWHR 80 X[tDS 0.3 X
tWP 50 X[tFEAT X 1000|tDSC 3.75 X
tFEAT X|  1000(tRST X| 500000|tAC 3 25
tRST X| 500000 tDQSRE 3 25
tQSH 0.37 X
tQsL 0.37 X
tREH(abs) 0.43 X
tRP(abs) 0.43 X
twp 11 X
tRPRE 15 X
tRPST 4.875 X
tRPSTH 15 X
134 Acute Technology Inc.

Copyright ©2017



Acute.

PC-based T&M Instruments

tDQSRH 5 X
tRC 3.75 X
tCDh 3.75 X
tFEAT X 1000
tRST X| 500000

L Timing Check I H 42 6 LA SE LI 18135 F 19 P44, 49

1. tDQSH/tDQSL: 0.45 x tDSC(avg)
2. tQSH/tQSL: 0.37 x tRC(avg)

3. tREH/tRP: 0.43 x tRC(avg)

e KM ik Timing TR 7 20 2006 R S i 19 0 2 F A4

Manufacturer=Micron
PartNo=30 NAND
spec=0NF]
Verzion=NV-DDRZ-3
#CE/RE=1
Z16=N
syncMode=Y
TimineCheck=¥
JzedtRCave=Y
JzedtDSCave=¥

R LN Ta] A 2 I H oy A AUH:

TimingParam=tgsH, 0.37, X
TimingParam=tgsL, 0.37, X
TimingParam=tREH{abz), 0.43, ¥
TimingParam=tEF{abz), 0.43, ¥

FAKH LR Timing PITHE 5 =0 H i ZAER R LK\ UsedtRCavg=N,
UsedtDSCavg=N S04 bhAUA 52 2 F2 Bk, 1M I (A 22 00 B B A\ B9 5UE 2 AR 1] /)

R/ MEER KB AL .
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Toggle
Legacy 1.0 2.0
tCLS 10 tADL 300 X[tADL 300 X
tCLS2 40 tAR 10 X[tAR 10 X
tCLH 5 tCALH 5 X[tCALH 5 X
tCS 15 tCALS 15 X[tCALS 15 X
tCH 5 tCAH 5 X[tCAH 5 X
twP 10 tCAS 5 X[tCAS 5 X
tALS 10 tCDQSH 100 X|tCDQSH 100 X
tALH 5 tCH 5 X|tCH 5 X
tDS 5 tCLR 10 X[tCLR 10 X
tDH 5 tCOH 5 X|tCOH 5 X
twC 10 tCR 10 X[tCR 10 X
tWH 10 tCRES 10 X|tCRES 10 X
tADL 300 tCS 20 X[tCS 20 X
tRR 10 tDH 0.9 X|tDH 0.4 X
tRP 10 tDQSH 4 X|tDQSH 2 X
tRC 20 tDQSL 4 X|tDQSL 2 X
tCR 9 tDQSRE X 25(tDQSRE X 25
tCLR 10 tDSC 10 X[tRC 5 X
tAR 10 tDS 0.9 X[tREH 2 X
tRHOH 25 tRC 10 X[tRP 2 X
tRLOH 5 tREH 4 X[tRPP 30 X
tREH 7 tRP 4 X[tRPRE 15 X
136 Acute Technology Inc.
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tWHR 30 X[tRPP 30 X[tRPST 27.5 X
tWHC 30 X[tRPRE 15 X[tRPSTH 25 X
tWHR1 180 X[tRPST 27.5 X[tRR 5 X
tWHR2 300 X[tRPSTH 25 X[twB X 100
twB X 100|tRR 20 X[twcC 25 X
tFEAT X 1000|tWB X 100|tWH 11 X
tRST X| 100000(tWC 25 X[tWHR 120 X
tWH 11 X[tWHR2 300 X
tWHR 120 X[tWP 11 X
tWHR2 300 X[tWPRE 15 X
twpP 11 X[tWPST 6.5 X
tWPRE 15 X[tWPSTH 25 X
tWPST 6.5 X[tFEAT X 1000
tWPSTH 25 X|tRST X| 500000
tFEAT 1000 X
tRST 500000 X

Acute Technology Inc.
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Time Div=1us

261 ms

2561 ms

261 ms
! L

261 ms
|

2562 ms
!

262 ms

262ms

262ms 2562 ms
!

T s T o
Col.00 Col. qU Row 54 Row 2E

H T i b T
DI SE DI:34 DI 5‘E DI:EO

izl
D\'03‘ DI: 31

D: BE|

T T 1
DLEO DI:83; Dl:34 DI63

cHoo Voo = =
e Yo lee MY [ 5] AV
Timestamp Command Row Address(h) Column / Feature Address(h) Do DI D2 D3 D4 D5 D6 D7 ASCI@O-DT). =
2.527695000.. |Page Program #2(10)
2.606515000.. |Read Status (70) co —J
2.608295000.. |Page Program #1(80) 002ES4 0000 8E 34 6E EO 03 31 8E EO 4n..1
2.619100000... 002E54 0008 83 34 63 EO 83 30 8E EO
2.624860000... 002E54 0010 83 32 83 EO 03 31 6E EO T |
2.630620000... 002E54 0o1s 03 31 8E EO oc EO 83 EO Cp AR R A
636380000... 002ES54 0020 8E 24 6E EO 02 21 8E EO .$n
] 0 (|
Timing Check IfjgE
iming ec Be
ms.us.ns) Command Row Addressth)  Column/ Feature Addressth) DO D1 D2 D3 D4 D5 D6 D7 ASCIDO-D7) Information
29 a9 [tWC(152.08 ns):Min (25 ns)
30 51 tWC (152.50 ns) :Min(25 ns)
31 85 [tAR(152.50 ns):Min (10 ns)
32 S H [tWHR (234.17 ns) :Min (80 ns)
33 13 tRPRE(100.33 ns):Min(15 ns)
34 26 > tRP (abs) (L00.83 ns):Min(0.43 ns)
35 1] [tRC(103.75 ns):Min(3.75 ns)
36 89 tWHR (337.92 ns):Min (80 ns)
37 92 [CWPRE(97.08 ns):Min(15 ns)
38 .192 tDQSRE n
39 .13z tQSL(37.08 ns):Min(0.37 ns)
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NEC IR
SHEE
NEC EZET ? X
saE i
__\ NEC Channel @ Frcer |:| 2
J IAO— - Address | %
[] B Extended #£7, /Address I
[“IReport T 88T Idle Command [ ]~
O &St fcommand | 7] v
[J1gnore glitch Repeat I -
Stop N
ST EEE
e EEEHERE
o RBMAE ERIE
ewEER . meEER -
me | [CEET] | WA

SEWE: WE NEC S HAE LA MEE RS .

J& B Extended #R,: 34 Extended 5K, 2% /Address 1 Address &3, 254 16

Bits ¥J Address. /Command #1 Command &3, 48’4 16 Bits ) Command.

Report A&7~ Idle: A& TN, Report X2 ASA Idle Fi%ds, 758 P ME 50 it
45

RARALEH: Ak b I, Hs o i JEA ) LSB First, #4555 MSB First, J7 {84 FH#
MEL s R

et 4> Auto, Idle high, Idle low =Fhkg .

Auto: HZiill Idle B4 High or Low.,

Idle high: Idle JJRZS &7~ Highs

Idle low: Idle IRZSHS &7~ 4 Low,

Acute Technology Inc.
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DTSR

Time Div= 10 ms 8205 ms ) 9205ms ) mz.nls = uz.nls ms ) 122 nlé ms 132.05 ms 142,06 ms 152,06 ms 162.05 ms 17205 ms. 182,05 ms

Adtiress:18 fAddress:ET 1 Command:0 IComrnand:FF

A NEC decode:

NEC IR

[ = .
CH.00 -\,' s [P E—
wren e lee B wasEnE |7 AV
Timestamp Status Addrss | fddess  Commend  /Commend
84.73600000.. |Eeader 18 E7 00 FF

192.0180000.. |Repeat

540.5890000... |Leader 18 E7 13 EC

€47.9040000.. [Repeat

©

68.9230000... |Leader 18 E7 17 E8

1.076185000s [Repeat

Acute Technology Inc.
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PECI
PECI(Platform Environment Control Interface) J& /1 #45 /R (Intel) BT T & H R A 2%,
TEREAF G Fr, BFEEE. BE. RAFHESRN.

S E
PECI £158 T X

ST
p WERE RS

Data I AD (2] @—fr  OERY

il

ERZERR

@ wEEnaEe

snc | N
Address || a v
WL/RL ] | v
FCS [ ] v
Data | | v

EDRNEE

o REEARRE
LA E HERITE
EEERE - BEEHE -

FAIE &% : Data: PECI %k}
WmERA: TR TR, SR s BORBAF A IE B

Acute Technology Inc.
141 Copyright ©2017



Acute.

PC-based T&M Instruments

TR

— AR T R E BN

Time Div=10us

8

7355 7355
|

735 sT
|

235 7355
| !

4 PECI

SEERE

SRy B

(CMD GetTernp(1]

Terp(158]F9

Temp[7:0175 | Fes:h2

5

CH-00 Vo & s 5 B—
e Yo [lee M [esmams 7] |A v
Addr | Wilen Rdlen Command Write Data FCS(W1) Read Data FCSRd) Information j
30 01 oz GetTemp (01) EF 75 F9 oz Data rate:547 p.:27.672
30 o1 0z GetTemp (01) EF 75 F9 0z
30 01 oz GetTemp (01) EF 75 F9 oz
30 01 oz GetTemp (01) EF 75 F9 oz
30 01 GetTemp (01) EF 76 Fo 3D
30 01 0z GetTemp (01) EF 75 F9 0z
30 01 0z GetTemp (01) EF 76 F9 3D
iﬁlﬁi ﬁ:ﬁt‘ |: E@j’& 5 MEZN
g9
7355 T35s 735s 7355 7355 735s 7355 T35s
L I 1

Time Div=10us

! . |

>
(s}

(s}
et e o
@

&8

CMD GetTemp(01

Ternp[15:]:F9

| Temp[T:0}78 | FCs:2

it Jes llee B

(erEme ][ AV

Timestnp Feld Data Status i Information j
-7.34985780.. |Client Address 30 Data rate:547.9KHz
-7.34984140 Write Length o1
7. Read Length 02

Cmd Code

=B FCS EF
-7 Temp[7:0] 75
-7 Temp([15:8] Fy Temperatur

0

142
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PMBus

Artesyn Hi R A ARG T & KHEIES 0861, 407K RIS FIRE ARk L
ZALT 2005 4 3 H %A 7 PMBus #i3. PMBus #iE Al N BdatEH. s 55dE#K
ERAETF B bRHE, T AE S A58 8 b R A v

SPE
PMBus 82T ? X
BER ERZEEE
§:¢ Clock Channel (SCK) 'AO— : (ID -
Data Channel (5DA) [A1 = " I
] Address |:| 4
WES- e wite [ <
[] 7-bit addressing (Include R/W in Address) Read |:] U
V] ZmEdE Command | v
ST Data R
UL EESTMORE o I
T MR EEERE v g —
BRNE | EEEEE v Sp | I -
5.4 RTH

Clock Channel (SCK): PMBus #i#if%42 Clock.

Data Channel (SDA): PMBus ##if&%i~ Data.

BT PEC: B 7 i i 88 2 567 PEC.

7-bit addressing (Including R/W in Address): &7 8 {7 % B stk (7 37 %6 B2 kb i F 147
Rd/Wr).

RBEIE TS 1 T B 2 R 2 24 e 2 P o ) e 75

Acute Technology Inc.
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DTSR

Time Div=10us.

60435
!

60435 60435 60435 60435 60435 60435
s L L L L

4 PM Bus

Adure:ss 3F

Command:50

|

ﬁ:(tendeﬂ Cmd:FE

SBERE SBE ‘ »

e Je=( llee H [srms ) Alv
Timestamp Start Address Read/Write Ack Command Ack Data. Ack Data. Ack Data. Ack Data Ack PEC =

60.43265878... |start 3F Write B3 o) Sl EXTENDED (FE) o A

60.4327 IIN_OC WARN LIMIT (SD) o A 6E ~ SE OK

60.43277537... |start 46 Write LJP-XS) Sl VOUT COMMAND (21) o A 3n o A 8B o A 92 o A 03 A J

60.43291196... B4 o A cs5 o A 0C OK

60.4329 8. start 12 Write B30 o) Sl EXTENDED (FE) o A

60.43302717... VOUT_HODE (20) o A

60.433054¢66... |Re-start (22 Read 32 o A D1 o A A€ OK

< 0 I

Acute Technology Inc.
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Profibus

ProfiBus (PROcess Field Bus) T+ 1987 HH & [ P4 [ ] 155+ DU KA 7 J T Fb LA i e
&, Tz AT sl A @B e, ProfiBus i 3 MK, A4
H ) PROFIBUS FMS (Fieldbus Message Specification), PROFIBUS DP (Decentralized
Peripherals), PROFIBUS PA (Process Automation). H i % 1 [ i) /& PROFIBUS DP Al
PROFIBUS PA.

S E
ProfiBus £252F X
LEIE EHERE
—p EENE , @
2 f&bE Ide high v LE /LEr | SD v
ProfiBus Channel |A0D :
[V BEhigal i d -
¥ pill
} = <
[ start BitZ & 2Ms8 £ = ¥
[CiERh TR
axiin il
ﬁg BIFE SITAIRE
" RBREINE HRNE

EE®RAEA v REREE v

it BGH

BEEE: % E ProfiBus Channel i3

et 52 Idle high / Idle low

B/ B BRI T3/ 1% e 28 502 ik B 2Tl

Start Bit 2 J5& MSB: € {1l Start Bit 2 J5/& MSB, Tl & LSB.
B BRI e T X AR 2 5 R % fE
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DTSR
) g )

= 2191 us 24191 us 25191 us 26191 us 27191jus 26101 us 201,91 us 301,91 us 3181 us 32191 us 3191 us
Time Div= 10 us. I . 1 . _‘ . ‘! . 1 . ‘ I .
5D4 DC! DAD1 3 BAD1 Unki n FC49 | FC883 {ED 18

ProfiBu

CH.00 Yo ] e

wren e lee B wemANE  [v) AV
Sample Frame j

226.0100000.. |SD4 (DC) Start Delimiter; Baud Rate: 1.49 MHz

233.3400000.. |DA (01)

240.€6800000.. |SA (01) Addr 01 -> 01

248.0350000...

e

274.0100000.. |SD1 (10) Start Delimiter

281.3400000.. |DA (39)

288.6800000.. |SA (01) Addr 01 -> 39 (Response)

Acute Technology Inc.
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PS/2

FEARE [ 2D SR AT IR N, N AE B A B R iR PC Z [ I8 . IBM JF ., HIoN
SRR ALK, 3108 Clock(#1%) . Data(¥#fs). +5v(FHiJi). Ground(fEei) LAk P52 4
ffl. PSI2 SR XA R DA% 575 38, I8 K P& s Clock(Wif i) i Data(¥df%1%)
A HHE -

S E
PS/2 EEIET b4
LEIE
:;5/} —f BiRRs
CIockIAO S Data |A1 =
bt s as it aceid
(] #54B4E 41 MATLAB #8208
M zmests
BREEE
m REMUAIEEE
FigxEd || | v
RIREE || |
AORREELE
nn: BIFESITRVEIR
— FEHAINE » EERUE
EEERE v  BEBRHEE -
i R
— %

EIEEFE: VORI E ST A R A S8 g T . 2332 Clock PA K
Data.

PR R AT R b7 a0 B S O B 2 SR A A

KR EHIE L MATLAB # Rt : 0 i EE iy MATLAB B K, #%
UTF PR

Time = [25.78484 25.785985 ... ]

Description=[DHDH --- ] -+ DH = Device to Host, HD = Host to Device

Acute Technology Inc.
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Data=[ 58 FA02FA C4 ... ]
R4 % (PS2_Matlab.m)fi /7 F TAEH R T
MGG - 43 b 220 D] A 240 2 T AR e 75
Ej g
—4p SRS

Show the status in report

Description
Data

Error
ASCII

‘ Idle

L UERIThRE, W X & B A IH .

DTSR

Time Div= 500 us X% S, = 3 5 39 5‘{ ms

4057 ms
|

[ DuH1g | | DWHFF | [ DoHoo | DioH00 |

[

CH.00 '8 S

o e e M [ewrEme [ AV
Timestamp Description Data Eror ASCII =

000.. |Device to Host (18 E J

000.. [Tdle

.. |Device to Host |FF

0000.. |Idle

000.. [Device to Host (00

000... [Idle

39.93900000.. |Device to Host (00

Acute Technology Inc.
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PWM

PWM (Pulse Width Modulation), Fk ik 45, &7 & HUSZ M iid. £ RF
o 5 8 2 JR ST AL B BT S ) — Rl B R R, 12 PR — ey
L 2 AR R

S E
PWM £ZI2T X
LEF BREEE
N, iEEIE \
i D zram
AD L
PWM Channel | 3 805 100% |:] -
O#ErwMER: 80%n~89% I -
[]8&msource 70%~79% I
A A N 60%~69% )
- = = R [
L M I
FERSIX) - 3BEA(Y) FEFEI00) - () 30 %355 I
20%29% ] -
; 10%~19% [
5
‘:H/__/..,_i M 0%~9% = I
Time (X) * Time (X)
0%F11100°%3EHA RN - sy D
A0 HaRBhE UL EEESIRAREE
REEER e ¥ { T mwnE  EeEREE %
/4 : -
Time (X) HEiuE W EERE v
RE I
[® | [®E || s

PWM Channel: PWM Zifl 51518

H 1 PWM %

Sz~ Source: s PWM SRR K

B TR) (X)- I BACY): 2o BARIR) g X 3 3 Y Sl 4 2 1)

B 1) (X)- SR (Y): 2o DR R) g X S Y i 4 2 )

B 1) (X)- SRR (Y): 2o BAR R) Ay X i e 8 Y i 3 2 )

H 0% F1 100% FEH: k£l (X)- B WI(Y) B, 2)iEE 0% Fl 100% FE A,
WU oxim B 2k Rz, WAL HZ B 2. A I 0% 4% 100%E/2 1009% 5 %
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0% KI5 7%, 2 AN JE IR A il o4 AN«
SR O Hz Frof: 4 BRIt 1) (X)- S0 (Y) £ PRI, /A0 0 Y S 20 B 43 WA O Hz JF
RZ 8 NI MR T U

aHTER

Time Div=5 us 7 1427 us 21.41us 2855 us 3663 us 4282 us 57.09us 6423 us 7136us

ﬁﬁf?ﬁjf—\

I N S

[T [
CH-00 e I
e Yo lee MY [esmamws ] AV
Sample Frequency Daty Cycle Period. RPM j
—-4.75500000.. |132.363 KHz 8 ms St

2.800000000.. |100.000 KHz .010 ms -

12.80000000.. |100.000 KHz 0.010 ms -

22.80000000.. |100.000 KHz .010 ms -

32.80000000.. |100.000 KHz .010 ms -

42.80000000.. |100.050 KHz .010 ms -

52.79500000.. |99.950 KHz .010 ms bt

e I TE(X)-FHCY)

T s 7878 ms i g i 86.78 ms 9978 ms i 9278 ms 9478 ms

B ) - I
T T

EEE s ‘ B
CH.00 Yo H (12 [
[cioo I, QLT \lammws [ A v
et e Duty Cycle: Period REM =l
76.76654000. 16.009 KHz 93% 0.062 ms — _]
76.82900500. 16.005 KHz 93% 0.062 ms =
76.89148500. 356 Hz 100% 0.003 s -
79.70396500. 15.999 KHz 93% 0.063 ms —
79.76647000. 15.992 KHz 93% 0.063 ms —
79.82900000. 15.990 KHz 93% 0.063 ms —
79.89154000. 15.987 KHz 93% 0.063 ms -
=
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BOE B (X)-40R(Y)

Time Div=2ms

4 PWM

159.75 ms

161.75 ms.

Duty: 1

16375 ms.

185.75 ms.

167.75 ms 169.75 ms 171.75 ms 17375 ms 175.75 ms 17775 ms. 170.75 ms.

il

SEETRE EE ) §

e Y l0ee M [easmmn [ AV
Tinestamp Frequency Duty Cyele Period REM ]

157.7158150.. |16.166 KHz 55% 0.062 ms S J

157.7776750.. |16.163 KHz 57% 0.062 ms —

157.8395450.. |16.137 KHz 58% 0.062 ms o

157.9015150.. |16.154 KHz 60% 0.062 ms ==

157.9634200.. |16.154 KHz 62% 0.062 ms wa

158.0253250.. |16.154 KHz 64% 0.062 ms -

158.0872300.. |16.150 KHz 66% 0.062 ms o

BT IR (X)-Fe ()

Time Div= 50 ms 7159 ms

» PWM_RPM

12158 ms.

Duty: 49%;

17150 ms

Duty: 50%

22150 ms

27150 ms 32150 ms 37150 ms 42150 ms

14

Duty: 49%

47150 ms

Dty 49% Duty: 50% Duty: 49% Dty 49% Duty: 49%Duty 435% Duty:

Fl

52150 ms 57150 me

i
i

SEERE EE ‘ »

e Jeus( H AV
Sample Frequency Duty Cycle Period RPM j

2us 23 Hz 49% 0.043 s S

44.21800000.. |23 Hz 50% 0.043 s -

87.17500000.. |24 Hz 49% 0.042 s —_—

128.2120000.. |25 Hz 50% 0.040 s -

167.9860000.. |26 Hz 49% 0.038 s -

206.0590000.. |27 Hz 50% 0.037 s -

242.8700000... 49% 0.034 s oo
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Ql
Ql N4 Jif& b2 Wireless Power Consortium (WPC)Frifil g, BN JCLk i 775
A5 FH DA VA) 38 6 i % B S i 258 B T TR P

S BE

BERTE -

i QUiEE A0 E (R 3
BRERE
«P Peambe [ | st

fead N | >y [

Checksum | (]

A EE
ﬁj BT S irA0 R
' HRAAITE GRS

EE R * B R v

QI j&iE: QI 5 (Bi-phase Encoded)
HE#RAE: % Message 4 2 bl
PRI EE

Time Div= 5 ms

a

3893 ms 4393 ms 4893 ms 5393 ms 2 63.93 ms 68.93 ms 7393 ms 78.93 ms 8383 ms|
|

I ! |I | ||I| | |||| | ]| I ! |I| ! ||I|| | |I|| ‘||||!

Preamble Header 01 Messdge 6B Check Sum 62 Pream_hle Header 71 Messiage 10 Message 00

3393 ms

B

4 COMM1

bemd
ang

e e e B \memmme [ A v
Sample ) Message(h) CheckSumi Enor -

36.67900000.. [Signal Strength (01) €B 6A j

€6.61300000... [Identification (71) Minor Version (0)

6€6.61300000... Major Version (1)

66.61300000... Manufacturer Code (00 10)

€6.61300000... Basic Device Identifier (00 €A EO 4A)

66.61300000... Ext (0) Bl

130.4770000.. |Configuration (51) Maximun Power (OA)

i 0|

Acute Technology Inc.
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QSPI
QSPI iy SPI IMIBRE, AIBETE DATA HfEHiEt: QSPI MINURL & TR, HIET
JE ARy

y
SHBE
Q5P| Settings *
Parameter Color
5
:% Channel ([.
pete —|
St
[cs Blg ~ | Low Active w
CLK B~
oo Big - D4 AG Range
D1 D5 JrL
L - LT #—* From To
D2 D&
(i — Buffer Head ~ | | Buffer Tail w
D3 AS D7y A9

Significant Bit (D0) MSE w

Latch Edge Rising
Bus Width 2 w
Report Column 3 R

Default Cancel

EE W E:

CS: Wi JyIT)a, 2 CS edge falling, JHaafiii s, v H & SOE R A,

CLK: DUT ¥ Clock i#i&

DO-D7: W H & X H {518

Significant Bit(D0): DO A% k441 1) MSB or LSB,
A Bus Width = 4 MSB 45, Byte 41475’y D0 D1 D2 D3 D0 D1 D2 D3
LA Bus Width = 4 LSB 3, Byte 414 774y D3 D2 D1 DO D3 D2 D1 DO

Latch Edge: T i4% Rising/Falling/Both 415 %4 (¥ R4 7 &

Bus Width: TiE#4d 1, 2, 4, 8 48

Report Column: Report £ 73X, 7JiE# 8/16 7B
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AR

TimeiDiv= 15 us a 7 25. 035ms 4
Acquired: 19:01-29 282 Ails 216.12 ms 218.12 ms 216.13 me 216.14 ms Hilbws Ak Al A o A9

an

Label Channel Value d »

:‘E{ M_SPIDMA_Dual(QSPI) _ .| earcn Al Fields [*]Text inciudes |
amp(hhommssms DO | D1 | D2 | D3 D4 | D5 | D6 D7 ASCI

1 19:01:25.550. ] 80 oo ao 04 80 oo oo 04

2 15:01:25. 20 00 00 04 80 00 00 04

3 25. 80 oo a0 04 80 0o oo 04

4 128, a0 oo aa 04 a0 oo 04 ...

5 :28. 20 00 00 04 80 00 04 eeeene.

6 :29. 80 0o ao 04 20 0o 06 ceeennn.

7 128, 21 o o0 06 20 (o P

3 :39, &1 ( [i[i] 00 00 00 all..

) 3:01:25. 0 oo o000 0o 00 eeeeenn.

10 19:01:29. 00 0o oo 00 00 00 eereennn
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RC-5

RC-5 J& R (Philips) i) 5 i) — R ZLANRIE IR AE 5 UM, 9T 2 SR BB U iR 42 4%
il BB E AR RIS N e (X E R IR R 4), DM IRE AR A L. HAl
BTN RC-6, BAAHEZHTRE. (HRZVRM RC-5 %,

SR E
RC-5 $HET ? X
LEIRTE EREERF
—#  RC:SChanne Ol eshias
[AO - (O Mancherster
[]§%F Extended #53 (® Mancherster with carrier —J1'I'I'I'L1I'I'I'I'I'I'I'I'(I)_H'I'IO'I_
Report FEET: Idle
WHZERE bax;iv 1l
@ (I il SO

FERRE HERINE
Toagle 0 [— ~ - -
EE RS v EEREE v

v
v
v
Toggle 1 T ]«
v
v

Address |
Conmand |

me | [TEET] | WK

SHRE: WE PN RS i e T A E 1B dR S

J2 F Extended #E3X: 4 Extended 5 FIINF, 22 S2 #:4p Command 55BN . £E3E
FEIX 42 % —~ Extend Command [#) %k} .

Report A&7~ Idle: 2)i& TN, Report X 226 A2 F Idle FIEE, J7 8 - W 227 B 45
R

iR 4 @i, Mancherster. Mancherster with carrier =Fj#& =X,

BB 5 BT AT 2 iy

Mancherster: Zifi% 77 Xy JC 0K 2 Mancherster .

Mancherster with carrier: 2wt 77 XN %5k 2 Mancherster.
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20 ms
|

=)
=)
b
@
2
=

Ads

B"i
B‘

Command:0B

|1 FRA R
18 ms

I
| FRA R

N
N

14ms
|

12ms
|

10ms
|

Address:07

Comrmand
Cormmand

10
10
10
10

Address
00 (TV1)
00 (TV1)
00 (TV1)
00 (TV1)

Address
07 (Exp..

Toggle
ms
.

Toggle

oM e 2 RCS

o o o o
23 1 &
& 5 - o
= - — o~ o~ | = 2
1. »
| &
&
li wlolw|wl|w w
— PlAL A i
() I IO =T U I &
| [&B|8[&|8|& & |
o >2| | 0| o n|n n 5|
3 w | w | o @
= N ERE 2| e a 2 |
] ol 3 |S g5 ; |
® Fa B | D Al = @ o 7o g e
i 3|8 25 A |3
- =& 2|8 2| g z m |2
z gH 518 2R 2 =] 8kl
@ Pz = | = e | = © @ 2k
£ 3k i A 2 g 15!
£ [lelcilalela a 2 |
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Time/Div: 2.048 ms g
Acquired: 17:46:19.0 | 7asms . 7asras | 7as7Is
0 e e i 0 O

74.981S
(o i

74.9845 74.987S 74.991S 74.994S 74.9975 I
(0 Ity oo o Ao o o B 18 o oo o P} |

RC-5 decode

-5

Label Channel | Value | | Trigget « | |

M o e SUL j“. [¥ud{ |RCS decode(RC-5) -

Timestamp Status S1 | S2 | Toggle | Address Command ﬂ

74.96511718 S Idle

74.971033215 S RC-5 1 2 1] 00 (TVvli) 10 =1
.99592334 5 Idle

75.00183938 S RC-5 1 1 0 00 (TVli) 10

.026729505 S Idle

A
-856.979 ms 5

3.798S g

Acute Technology Inc.
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RC-6
RC-6 & KA (Philips) il & i — M LD AN 2@ R P, 7KZ8 H RC-5 HY 44 I HIGn 1 5
ZUife, AIEFASE BRI A R S, AR T AR ER a2

SHBE
RC-6 $HRT ? X
LERTE EREEAR
— RC-6 Channel
= e B M B@higl
AddraCmd Bits Mancherster
SHs s Mancherster with carrier
Report TEET Idle
RHZERE baxiy i)
Lead UL BIFESITaVEE
(]D ea er. ] %
Start Bit | Y — FERRTUE HERIVE
Mode Bits T B e e s v EEREE v
Toggle Bit )| v
Control ] -/ = =
Information e v b m Ll

SHE: WOERFY) F RS i B E B 8 A B TE 2 5

Add & Cmd Bits: ] % Control 15 P4 1) Address Al Information #.-% P4 f#] Command
& 8 (¢ 16 /> Bits.

Report AR Idle: 2)i% T, Report [X 2 A Idle W%, 758 H St 4
R

iR 4 B, Mancherster. Mancherster with carrier =Fj#& =X,

B BT pr i 2 i 7 2

Mancherster: Zifid 77 Xy JC#K 2 Mancherster .

Mancherster with carrier: 2w 77 XN %k 2 Mancherster

Acute Technology Inc.
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CAEE S
ST B L RCE
g

Time Div= 5 ms | e

htrol:800F

Leader

Informat|

lon:040D

A RC-6 decode: ‘ | | |
[ wE
o |y
St e [lee Y
Sample Status B Mode Toggle Control Information ASCIT
28us RC-6 Frame |2 o 800F 040D
58.34427500.. |RC-6 Frame |6 1 000F 8422 .. 4
165.0887700.. |RC-6 Frame |7 0 800F 8422 A
RC-6 Frame |2 s] 800F 040D
RC-6 Frame |6 1 000F 8422 e
RC-6 Frame |7 [s] 800F 8422 K
RC-6 Frame |2 0 800F 040D

rmme [ AV

Control:07

4 LPC Bus

Information;|

Status Mode Toggle Control | Information ASCIl
RC-6 Frame |0 1 07 oA
RC-6 Frame |0 1 07 oA
RC-6 Frame |0 1 07 oA
RC-6 Frame |0 1 07 oA
2.903053800s |RC-6 Frame |0 1 07 oA
2.947239200s |RC-6 Frame |0 1 07 oa
2.991424600s |RC-6 Frame |0 1 07 on

(e [ AV
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Time/Div: 4.096 ms g
Acquired: 11:44:56.0 422715 422785 422845 422915 422975 423045 42315
B Co R RS T B W P TR Ve W b T P TR T TR R e | R T

423178 423235
L S PP s W T ] S N T

RC-6 decode : 1 | Control:000F

Channel | Value || Trigget « |

O Gieoy S 1111 |y D6l [Res decodstres)

Timestamp Status Mode | Toggle | Control | Information | ASCII .‘_]
42.219156795 S RC-6 Frame 2 0 B800F 040D ceee =}
42.277501065 S RC-6 Frame 6 X 000F 8422 ]

42.38424556 S RC-6 Frame 7 0 800F 8422

42.427401765 S RC-6 Frame 2 0 800F 040D ceee

42.485746035 S RC-6 Frame 6 1 000F 8422 )

| |

“u) A
L = -1.618 = -1.616S -5.507 ms

Acute Technology Inc.
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RGB Interface

RGB Interface /1§ MCU 1 LCD X [H &5 #d 11#% 1. LCD Panel 1 LCD Kz ik
9xzh, T RGB # N B MCU 5 A\ YA A% 21 LCD %1 &5 o AT DA H1 e %2 132 HU RGB
YRk FE LCD b 2 I f i 1

SR E
RGB_IF EHRT X
EERTE
g\/scm [0 2 Rro [as 2] o [az £ B0 [a20 [£]
b [ar = ri[as 2 61 [a3 2l B1 [az z
Hsne [a2 2] Rr2 a6 2] G2 [A19 2l B2 [A22 &
vsyNC a3 [2] R3 |Tf: 3 [a15 [£]B3 [a23 [Z
R4 [a8 [=] G4 [a16 [=] B4 [A24 [2]
Rs [ae  [=] 65 [a17 [£]Bs [a2s [2]
R6 IW_.:. G6 Iﬁs—.:. B6 @_:
R7 [a11 2] 67 [a19 [l 7 [A27 2

Format

RGB833 | [Jsave as rG file

A (Alpha) R (Red) G (Green) B (Blue) L (Luminance)

0 bits 8 bits 8 bits 8 bits 0 bits
ERZERE
-
EDELEE

ﬁ EBIERSEIEE

HIUE  EHERE v WBREUE EEREE v

s R

BB E:

SCLK: iS5

DE (Data Enable): JF4 R 15

Hsync (Horizontal synchronization): 7 [#) 4 15
Vsync (Vertical synchronization): 2 [a) 4 il

Acute Technology Inc.
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RO-7, G0 -7, BO-7: RGB & ki1

Format: %% RGB #% 38 User defined
Save as JPG file: 2k ibIhfe, M 5ERUE 2K RGB £ T LA Viewer TAE H% F 24
JPG Xt

IHTER

Time Div=100 ns T B () B s 7357 ms Tt e T B () B

H i H H H H H H T H -
R:0C. G: OF. B: 2A. R:i0D.G: 0E.B: 2B. | R:0A. G:16.B:28 R:0B. G: OF. B: 27 Ri{0B.G: OF. B: 27. | R:0B.G: 1A.B: 2B, 1R:12.6:12.B:38. =

A Bus 1
RGB_IF
AR B il ’
cHoo Vo e
[ civor 9,0 QLI T] emmams 7] AV
Timestamp Field DO (RGB) D1 (RGB) D2 (RGB) D3 (RGB) D4 (RGE) D5 (RGB) D6 (RGB) D7 (RGE) =
73.57077000... |Ln36, D[16:23] 0C OF 2a 0D OE 2B OA 16 28 0B OF 27 0B OF 27 0B 1A 2B 12 12 3B 13 13 3C
73.57210000.. |Ln36, D[24:31) 13 13 3C OF OF 32 07 08 1B 13 13 3C 13 13 3C 08 09 1E OA 09 24 07 08 1A
73.57343500... |Ln36, D[32:39] 11 11 37 13 11 36 07 08 1B 0B 0B 25 07 08 1C 13 13 3C 13 13 3C 13 1A 3D
73.57477000.. |Ln36, D[40:47] 0D OE 2E 06 08 19 02 01 38 0B OC 26 08 09 1D 02 01 3C 08 09 1C 0B OC 27
73.57610000.. |Ln36, D[48:55] 05 07 18 09 0OA 20 09 oA 20 05 07 18 0D OE 2D 05 07 18 13 13 3C 11 13 3D
73.57743500.. |Ln36, D[56:63] 06 08 1A 13 13 3C 13 1A 3C 13 13 3C 05 07 18 09 0A 20 09 0A 20 07 08 1B J
73.57877000.. |Ln36, D[€4:71] 08 09 1F 06 08 1A 12 12 3B 13 13 3C 0D 0D 2B 07 08 1C 13 13 3C 13 13 3C
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S/IPDIF

e — MU U O, w A st T . AR Z Sony/Philips Digital
Interconnect Format(t #%# & Sony Philips Digital InterFace). X %A &) 52 3= E 1 kS
il e &, HHME IR E AES/IEBU £V I8 & Btz 1, SR Ja i — izl )a vl H T8
ICRA HAEAT L o

SHIRE
S/PDIF EHET X
e 5
- 4 Block) BHEA
7 EERE Ao - Frame 812 (32 ~192) |
EAEInAH B e {7578 (Bit Order) RizieE
Mbfs  aux. LSB first | | e
(384Kb/s~12.283Mb]s) Audio Data |LSB first v
W RSl
RRZERE
mpreaml‘ﬂe l ] | Userbit I ]
Aux Data | ] «| Channel Status bit | | ©
Audio Data | | | ParityBit [ | «
Validity bit [ r
AHTEEE
i EIEE SRR
T BRILE
5 e S v EEBEE v
# | [ET] | wH

BB RE: Fili A Channel 0,

B3I Bit Rate: T A H . MEAL AT B BTG S8 AnE 1S S, mr &0l
7t [E 2 Bit Rate 384Kb/s-12.288Mb/s(Audio sample rate 6Khz-192Khz). #% 7] DLk %
HE o T ASCE ST B 5 A I H SR BEAT S S L. E S0l BT 43 H 5905 AT B
I SN, EX TS 5 i IR RA o . e i o Ay Bl AT B R, 24
AT A MR AT 28] ) P AR A SR AR TR ) sample rate, P RES 515 S URAA .

Frame $(&: T4 Block P, & 192 4~ Frame. MHE 5= 2 & F SR B A0 A
Sub frame FIGFE, FHrBIf#EH User bit &z Channel status bit.

L7 F (Aux. Data): T Aux. data 4y LSB first. m[{&25h MSB first.

A1 75 1l (Audio Data): i Audio data 4y LSB first. AJ &l MSB first.

Acute Technology Inc.
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AR TN 16 bits. iE#E A 16, 20, 24 bits. B4/ BRI LA E R 8o
s o A TR 75 5 R

FIfzKE: FB Event parity, #rI22500y Odd parity =% Non Parity. £ & H & P
Bl i Bt 2 15 A R AR R

EEBBC BYCHTTE, B DEEATA Sub frame EeR S, Ford et G kAT
R AT AR SRR KA B & R B CA IR F AR, A LB . BT
TEURIIR B, 2 AR Z AR AT X B 4D R IR IR LA 5%, R WUIE DR 238 0 M A R 4K
PERPERLR, I/ 3258 7 A A R (5 TE Ko
EHFEEEE: T B XA E B

TSR
KB 7 B AT Hi ok

[Mime Div=10us

993,44 ms 993,46 ms 983,47 ms 983.48 ms 983,49 ms 983.5 ms 29351 ms 993,52 ms 99353 99354ms |
| T AR N AN A T [l

pataorres (Il Y pataorres Data0FFE] Data0FFCe Data:0000D Datd:0FFDB Dlata:00035 ipataorrr2 fllf ¢ pataooosa Data:00000

993,45 ms

T NERTSAEAT e

5
R wE .
o Jes e M 7\:&§ﬁﬁ§mm | A v
Sample Frame Preamble Aux Data. Avdio Data Validity bit User bit Exmor i il

993.4233200.. | O OFFCS
44444444444444444444444
993.4459800... w 0 OFFE2
993.4573200.. | 95 = |[MEl0 |OFFCé
ooooooooooooooooooooo n
000000000000000000000

! | BLx]
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KB LA & I 22l R (B4
Time/Div: 131.072 ns 8
Acouired: 08:00:00.0

202.715ms 419.43ms 629.146ms 838.861ms 1.0495 1.2585
L Y S O T (T (N P IO Oy S N N S T (U SO NN SO IO ST WU NR B B |

III|IIII|IIIIJ,IIII'IIII|IIII1IIII|IIII'IIII1IIII'IIII|IIIILIIILIIII'IIIIIIIII'IIII|IIII1IIII|IIII'IIIIII:Illllll

|
1
]
/P DIF ]
]
]
]

Label Channel | | |

o Gies LI Dol [Pausiisyeor) [

Ti... | Freme | Preawhle | Aux Data | Audio Data| Validity hit | User bit| Channel Status| Parity Bit| Error ﬂ
0.0 W o OFDDE 0 0 0 0

0.0 76 n 0 001BA 0 0 0 0

0.0 W o OFDE? 0 0 0 1

0.0 77 n 0 00202 0 0 0 0

0.0 W o 0FDS3 0 0 0 1

0.0 73 n o n0222 0 0 0 1

0.0 W 0 0FD77 0 0 0 1

0.0 79 n o 00229 0 0 0 0

0.0 W 0 OFD4E 0 0 0 1

0.0 80 n o 00200 0 0 0 0

0.0 W 0 0FD20 0 0 0 0

0.0 81 n o oo1cs 0 0 0 1

0.0... W 0 OFCFA 0 0 0 0

0.0... =2 n o 00161 0 0 0 0 =
Al ;IJ

=] |
=
u
=
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SDIO
SDIO, =HJI Secure Digital Input/Output, 3 #F SD3.0/SDI103.0 & —Flid{Z < IR

SHBE
SDIO/SD3.0 Settings >
Parameter Color
:\ Channel Analysis
2 i — sertbt | I ~ |
CLK o -
(Data
oo v Osimde I [—
Always Detect CRC Devie | |
DATAD | a0
_— Command ST [—
o5 []adv. Report Argument ||:| v|
DATAZ | pa [13 Pin mode T |_ v|
[INo CLK mode
DATAZ | as Endbit | [ - |
pata —
SDIO IfO Block Size 4-hit Data I:I
1-bit Data
Block size setting IO interrupt —
DCR mode
Mon-interleaved
Auto phase correction
Range
Decode Range
."JE"I? From To
Buffer Head w Buffer Tail w~ ;
oK Cancel
HEWE: WERFNY) B2 5, $4E Busfinder 1 IE % 5 .
HEKE: WOE AT AR EHRE KR, A BATIOE .
St
Command only: H 43 Ht Command.
Data only: R 43 #T Data.

Command + Data: [&] 43 Command LA &z Data.

SPI mode: LA SPI X747

WS IN -
Adv. Report: e X 2% Command argument £ #53t— 0304,
Don’t care clock: SRR CMD (S8R, A% CLK JHiE.
Data: A[i%+#% DDR mode. 8 {7 4 £k 1 1 (1% HE,

(%8 147 B0 I ] e 362 75 227041 SDIO interrupt 7+ 1 DAT1 K247 10 interrupt, 7E
DDR mode F4)i% “Non-interleaved” J& M 8RN HHEY . )

Auto phase correction  H AR,

Acute Technology Inc.
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TR

Co‘mmar):d only:

Firmeioir= S50, 7 7
peaursc 10201092
0

CMOS3I0 ™ Oata?ih  Dale00h  Data0ih  Datadlh | CRACAEN

4 BUS_SDIO

Channel

N [reaincuses A v
Response Argument C]
R 1RES¥E3To_RR_EXTENCED 90 06 10 00 »
21 00 o1 0o 2
B {RES9S3:10_56_EXTENCED »
2
B (BES2S3:T0_8H EXTENDED »
n
RS (RESES3:10_R6 EXTENDED =
2
B thEses2iT0 o
e
RS :RESPS3:30 R EXTENDED F
i =
B 1RES953:T0_R_EXTENDED »
Ay Frae| % sooo00steus £ sanus & sonus [ @ U T
| A m B
m * & [\ Log: ambamsor 1akrie X [ E [
= s (Veriidas - o x
TimeiDiv= 50ns ¥ Ll
veme atna : orne vape . vipa s
CMDS1I0R Gotadih | DoladOh  Gatadih  Daioh

cRe:38h RiResss Ostalon Dasdih | DaiwiOh  Daiwion | CREDR

4Bus s0i0

Yo svs_soosoor, [lag [ | e A v

e s Command Resporse e ) Frequency | Timing Infomaation

RS +BESPS3:10_Ki_EXTENDED

R saius § soous @) U 11

mn % /\ M togs e si0 1amwe % /B 1
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Don’t care clock:

TimeiDi
e

Data iny:

TimeiDiv= 200ns
e

jer1. 4485 - o x

ans
102018 092

WOSIO_R Daaiin  Dadih  OsadEn  Dawosh || GRGHIN RéRespSl | Osmih  Cemh  Oatsi0n  Oswoin | GREAON

T Elwinoues A v

CRCIH)  Frequensy  Timng Information

o0 00 10 03 o

a0 00 10 22 s

sous (@ U T

Al Fushed| - 50000041608

—
R — =]

- o x

¥ Shov Toolar

€
&

102015 092

Channsl 8 |

2% Yeu eus_sooisoi ENX A[sezrnanFieioe [FJresincudes: wA Vv
‘amg (hhmmss.ms Cammand Response Argument/ Data Black 1 (h) Deta Block 2 (hi Data Block 3 (1) Data Block 4 (h) CRC 0 Frequency Timing  Infor
e o

[y —— ps—— B oo 2

ol
sous (@ U T

—
R — =]
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Command + Data mode:
Timeiow= 507, ¥ 7l

a 5me ] .

P BUS_SDIO oMDS3I0_MW Dstadin.  DEE0N DaE0iR Datatn

D#E00N | Da@A0N  Datw0on

| | | |
L LU LSS UL AL

I 5 001 001 0100 <EF 00 031 0¢ 001001 001 3

O A

4 BUS_SDIO

| ey [

Ghannel
choo Vo = = : o
888 Yous)[ castomzearcport |9y 3 | [searen A iios [*] rexinclutes =A v
amp thhanm, BUs SDIO(Y) 8us S0l BUS_S0IC1) | 5_SDI0 JS_SDIO BUS_SDIO(T) US SDIC_EUS SDIO 5 S BUS 5010 s, sDi BUS SDIO BUSSDIO | BUSSDIO | BUSSDIO | |
— Cammand Reipane CRC () mequene,  Tming  amman Resporse  Argument Gata Slack 1 (h) Data Black2 (1) Data Black3 () Data Elock4 () CRE()  Freguency  Tiing

XTENDED

21 00 01 00 AN
BS 1RFSPE3:10 B BXTENIED 00 00 10 G0 3L

SPI mode:

Time Div= 20 us Rz & K et
CMD8:SEND_IFLCOND Ash i g
: i : ;
4 BUS_SDIO
SDIO
3 [ ‘ LTL
cHoo \or ol — =
e Yo [lee M1  [emma = |A v
Somple Command Commend exgument () CRC7 () RI () Response (h) Frequency Timing (unit: 8 clock cycles) -
8.434575495s CMD00:GO_IDLE_STATE 00 00 00 00 95 01 281KHz |Ncs: 0. Ncr: 1.
8.434858970s CMDO8 : SEND_IF COND 00 00 01 2a 87 01 R7: 00 00 01 RA 281KHz |Ncs: 0. Ncr: 1.
8.435265935s CMDSS5:APP_CMD 00 00 00 00 OFF o1 281KHz |Ncs: 0. Ncr: 1.
8.435549145s |ACMD41:SD_SEND OP_COND 40 00 00 00 OFF 01 281KHz |Ncs: 0. Ncr: 1.
8.435832605s CMD55:APP_CMD 00 00 00 00 OFF 01 Ncs: 0. Ner: 1.
8.436115815s |ACMD41:SD_SEND OP_COND 40 00 00 00 OFF 00 Ncs: 0. Ner: 1.
8.436399325s CMD58:READ _OCR 00 00 00 00 OFF 00 R3: CO FF 80 00 281KHz |Ncs: 0. Ncr: 1. J
=
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SDR SDRAM

SDRAM (' Synchronous Dynamic Random Access Memory ) F # #* & fajeis Boie
fe ik > HiFd tagbh Host P4 p a7 » 4 7 X 4t & Rising edge f%zf%]i;:s}% )

SDRAM 7= ¥ % % SDR SDRAM (Single Data Rate SDRAM) -
SDRAM & 11 7+ & 4~ * 53 DDR SDRAM %193 “7% F, DDR(Double Data Rate) # s
ip 1 3_DDR SDRAM (Double Data Rate SDRAM) # - Rising/Falling edge ¥%+ T%J ¥

# o

d T TR A 0 2 R F R fRE-anX k¢ Decode = LA3000+& BusFinder

ref ik e

¥ ¢ Decode ~ # # SDR SDRAM 4 17, # + 4% DDR SDRAM -

Settings
SDR SDRAM SE21TE *
EEEE ERZERE
Address Data
A3 =
#CAs - x12 ~ x32 ~ (I. DESL . ~
CKE A5 =
ax IT: a0 [az [ oo [az4  =lpga [Bo =Ipqis [s =1og24 [B16 = NOP -~
s ,r: a1 a3 = pqQi [A25 [=ipqs [BY = pQi7 [BY = pgas [B17 = BST 1~
ras CIE A2 [a1a = pQ2 [A26 =l pqio [B2 = pgis [B10 = pgzs [B1B = =R -
A3 [ais = pg3 [A27 [2lpqui [B3 =pQue [B11 [=lpgaz [Br9 [=
= ,r: = Q - DbQ > e - bQ = WRIT/A -
DM as (a6 = pg4 [azs = pQuz [B4 =pgw [B1z =lpgzs [pm = L
acT ~
o » as (a7 = pgs [A2e  [*lpgi3 [B5 *pgai [B13  £lpgee [Bm = —
oo [ ne [aB = ogs [A30 2lpqua [Bs  2logz [B12 “logao [Bz2 = FRE .~
boMi [T > a7 [am £ pQ7 [A31 |2l pais [B7 = pgz3 [B15 [=1pg3i [B23 [ CBR_AREF 1~
e =5 R BB MRS .
Tare s - A9 IR [“1Parsing indude Address and Data " )
DoMs A8 = - — (® Command PALL -~
A0 A2 #CAS Latency O Aderess SELF 1+~
Bank Address Al ,W = Ovata
aa0 ’_A10 z 2 (® Non Address B -~
BAL ALl = = ()3 docks (OBank Address s -
(O 2 docks (@10
BEEBEIE
kel R 2 g )
i
EHTE  EEEREE v HHIE BEEEE -
HEE HLH
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iR B K% SDRAM 3§ 4% 2if 4BA 7 N b il if %%
Parsing include Address and Data:
7?9 ik gL Ih B

~ it SDRAM Command 15 5 447,57 F 3 2#CAS, CKE, #CS, #RAS,
#WE, A10 33 6 } i@ i o7 A 47 4ot 7 0 IR S 4R B4 A e
Address, Data £ %2 M, Fig &4 R 7R F LT %5 F LT 3 F)-
g ik gt P
& 573 SDRAM iz B A 45,4 45 % & iF T = 7=
Startup:

#CAS Latency:
‘X ¥ SDRAM 3 3% i%p chaf :5 Bt 3

R AFE T
47 SDRAM 2 57 chk A1 Ak a9 - X 2ME 7 I % o
Fpt e M ESET LY R AR

Fh- {HP & F 010 (F T ATH 5 mAp I 0 SDRAM 278,

RELBE T e A9 2 Eog }\,T}Ja I 3 I 1]
AT S RAE, Y RYAET
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Pt

7 9 i Parsing include Address and Data (%] - )

TimeiDiv=1us , &
Acquired: 16:47:28.049 s o
T

265 us
!
T T T T T T I T T 1 T I
DESL READ DESL READ DESL READ DESL READ DESL READ DESL READ DESL REAI DESL RE

WEus 285us 205us M05us INEus 25us
I I I I I I

4 BUS_SDRAM

r 19
L b
Labal Channel . »
}E{aus,snmmnsnmm»v LT g L [search Al Fields []Text includes JcA v
Timestamp Command =
63 11522 Device Deselect (DESL)
64 11762 Read (READ)
65 12010 Device Deselect (DESL)
66 12242 Read (READ)
67 12490 Device Deselect (DESL)
68 12730 Read (READ)
69 Device Deselect (DESL)
70 Read (READ)
7 No Operation (NOP)
72 Device Deselect (DESL)
73 Read (READ)
74 No Operation (NOB) =l

7 i Parsing include Address and Data (

TimesDiv=20ns F
——t s sisus szus s o s s a2 ss2s st I
CH-59-GND
L
4 BUS_SDRAN f <eac ReaD | RERD READ | READ READ | READ READ | READ READ | READ READ | READ READ | READ | READ
sDRAM L l L L L l L L L l L L L L L
3 I I I I I I I I I I I I I | |
A BUS_SDRAM(1) 0A9  Col: DAA Col.: 0AB ol DAC Caol: JAD Col.: DAE Col.: OAF ol 0B0 Col: 081 Col: 082 Col: 083 0l 0B4 Col.: 0B5 Col.: 0BG Col:0B7  Cal:0B8
SDRAM | | | |
[ I | I I I | I I I | I I I I |
A BUS_SDRAM(2) u FFFF FFFFOSD9: FFFFO5D9  FRFFOSDY  FFFFOBDS  FFFFOSDA: FFFFOSDY  FRFFOSDY  FFFFOBDS  FFFFOSDY: FFFFO5DS  FRFFOSDY  FFFFOBDS  FFFFOSDS: FFFFOSDY  FFFFOSD
SDREM | | | | | | | | | | | | | | |
@ I | I I I | I I I | I I I | |
4 BUS_sDRAN() ST BAO BAD E BA O Ba: BA O E BA O Ba: BA O E BA O Ba: BA D B0 4.0
soRAM | | | | | | | | | | | | | | |
] | I | | | I | | | I | | | I |
A oUs soRen) RS A MO0 | AID MDD AIGID AIGD | AMB:0 AIOD  AIBD AIDIO | AIGD ADO AIDID MO | AIBO AIDD
sora
Labal Channel 4 »
Vous{ BUS_spRAML4)(SDRAM) Els Search Al Fields [+]Textincludes | HA
ABUEA BUS - 5
Timestamp Device Command ADDR-32b(h) RowADDR(h)  Column ADDR(n) | Bank ADDR A10 Data(h) Ascl F
411 3 SDREM32B Read (READ) 00040088 0as 0 NO_PRECHARGE (0) FF FF 05 D3 I
412 3078 SDREM32B Read (READ) 00040089 0as 0 NO_PRECHARGE (0) FF FF 05 D3
413 3085 SDREM32B Read (READ) 00040028 0an 0 NO_PRECHARGE (0) FF FF 05 D&
414 3093 SDRAM32B Read (READ) 00040028 0AB 0 NO_PRECHARGE (0) FF FF 05 D9
415 3100 SCRAM32B Read (READ) 000400AC 0AC ) NO_PRECHARGE (0) FF FF 05 D9
416 3108 SCRAM32B Read (READ) 000400AD 0AD ) NO_PRECHARGE (0) FF FF 05 D9
47 3115 SDRAM32B Read (READ) OAE 1] NO_PRECHARGE (0) FF FF 05 D9
418 3123 SDREM32B Read (READ) OAF 0 NO_PRECHARGE (0) FF FF 05 D9
0BO 0

419 3130 SDREM32B Read (READ)

NO_PRECHARGE (0) FF FF 05 D9
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Serial Flash

Serial flash (SPI Flash) 25 £%1, f#i /1] SPUQPI {4t s 1 L Hct &4 2 w5 2
Serial flash S Z87r 3 b A A AR S B, AT [R5 A & S N s iS4
AR SPIR I BT s TR IR I [A] .

SHEE
Serial Flash(25 %5) £5/2F X
IWERTE
N
:=/ cs# |A0 S sCK |A1 =
SI/SI00 |A2 2. so/s101 |A 3 =
WP#/SI02 | Z  Hold#/SI03 | B =
DQS | AL =
Flash F4ATERAETE REEE ST st >=0ns ]
L QP18 3Ra44 [(]18%¢ s1 RS
bl aByte ADDR, T4ARRE | (EMSngemitams  >=62ms
LA PEM $255E845 Command unknown B¥
[Joummy Cydes 2 cik @ R@gst O R@Eso
Wrap Around 3 [(Jreduced Report
QE bit set
B Octal #874E845
STR (#)DTR
SRR
UL SRS
— ERENE HERuE
EEE A0S v BEREE v
o6 B

CSt#: W5 &%z Chip select,

SCLK: ifl'5 &4z Clock,

SI00 - S103: #uififetiz Data JAIfL.

FIER/ALS: LA B IEHIN Flash RIS tCLQV LA tSHSL, LUE T4
AT . A IRARB R & I S, i UR AT e R A A% A B B BT
Flash A 5E: thiT Serial Flash ] {f fldy & V)3 TAERE, B U E]
BOERS, BIYABEGsPr Serial Flash IATHY TAER. BrbL, 25 T 20, Z2iE &
TR I EFER Flash RS ASCRIB YIS, A OCIE TN 2 4R P ICIRBEE -
QPI #=: #810/2& Quad Peripheral Interface Mode 5 #% Quad SPI Mode
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4-Byte #ER,: f510/& 4-Byte Address Mode

PEM #=: 517/ Performance Enhance Mode

Dummy Cycles: %t Read 54 Z 25 {% Dummy cycles. T ZE(ER] cycle & n] sl
WE.

Wrap Around: [ Tiii% Wrap around [#)%{E.

QE bit: Status register PJft] QE bit. m[ffi’y QPI mode enable/disable 7]

U0t SI fRRS: IR T A, F2 7K 2 i 5. 45X (Single mode) 3 2 ok 73 #r
B. X 3 ZorilZ CS#/SCLK/SI.,

XX Single BEFFERG: A5 ICIEIHT AN, 255 2 H 545X (Single mode) 4 £k 45
RRDHTIRTE . X 4 25y 5l2 CS/Clock/SI/ SO, iy, FEF¥< Zng )2 2 X
. HMNEHRAT A, BRFKSREiLEE Flash B5HET 4 20l 6 2=l
(I

Command unknown Bf: % SO B SI fif#thl§

e S
fliffl SPI 3% Serial Flash 2% 1%

T 140.57 us
n 1 n
i | il

@0sE | { Addr00 Addrd0 {05)RDSR1 (35RDSR2 |

Time Div= 5 us

A Winbond-SF; Elie}

Serial Fla:
I [ ‘ LTL
CcH.00 “\ L] f 1 A
wen Jes e (wemmms [ A v
| Timestump Command (h)  Addmes®)  PEM@Y DO DI D2 | D3 D4 D5 D6 D7 ASCH@O-DY) Information =
l44us (20) Sector Erase (4KB) 000000 _J

0.. | (05)Read Status Register-1 03

(35)Read Status Register

212.5000000... |(05)Read Status Register-1 03

(35)Read Status Register-2 02
247.5000000.. |(05)Read Status Register-1 03
265us (35)Read Status Register-2

f#F QPI Az Serial Flash A5 15

Acute Technology Inc.
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e 33.08 3300 31 BN 3392 313 3314 3315 3316 3347 33.18
| I ol il G o e [ | I ) I | il I | LI I O R I
(BB)FRQO Addr:00 Addr.00 Addr:00} DMY:00 i H (GHI)FRQO Addr00 Addr0o | Addr20 i DMY:00 i i

A Winbond-SFl.

Serial Flash|

SEEEE S . =
o Yowl [fne 1Y \memms ] A v
Ct Address(h) PEM{) Do D1 D2 D3 D4 D5 D6 D7 ASCII{DO-D7) i =
Oms | (6B) Quad Output Fast Read 000000 41 43 55 54 45 20 53 50 ACUTE SP
(6B)Quad Output Fast Read 000020 51 75 61 64 20 50 72 6F Quad Pro
(EB) Quad Input / Output FAST_READ 000000 00 (reset) 41 43 55 54 45 20 53 50 ACUTE SP
Oms [ (EB)Quad Input / Output FAST READ 000020 00(reset) |51 75 61 64 20 50 72 6F Quad Pro
(EB)Quad Input / Output FAST READ 000000 A0 (set) 41 43 55 54 ACUT
000020 A0 (set) 51 75 61 64 Quad
000000 A0 (set) 41 43 55 54 ACUT J

Serial Flash Bus Decode Dump & Compare

R B L: AR FH I 58 0 B DCRSE IR Serial Flash #1548 Hi Serial Flash 1% 2 %k
o

ERTTE: PO gt gn i 1A 30440y SFCmp.cfg ISCAST, Iz %
JECE B)Z AR A AT TAE AR, BOABR ey FESC/Acute/ .

BEE HEED BRO BOREW TAD HRA®W i
Qrx-©- 3 One i ans X 9[-
HELEDY |23 CA\Documents and ZettingLivdhdy Documentslcute v a e

SFCmp.cfg IR RN B U IH T

wREE RERE B0 BRE SN’

STHRITTEERE

OrgFile=C:\Documents and Settings\Liu\My Documents\fAcute\SF.bin 5 EREEEE

DutFile=C:\Documents and Settings\Liu\My Documents\Acute\SF_cnp.bin ,,E,f#k_igf,}$ﬁf£ﬁﬁ$’,§§3’j89r1al FlashiEEla i
DutLstFile=C:\Documents and Settings\Liu\My Documentsi\Acute\SF.1lst HHIER St A pdest et

Checktmd=03, EB 5 iEfeEE .7 Serial Flashi v, D16 BT

< b4

EaF P HESAT
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I OrgFile=R4 R 4R, %145 Serial Flash A& R EEEIE 1, ¥ @4 M.bin. 1k
PR A E R R X R E BT AR SO R b

THRIN OutFile=tYZRERAR, XY R NG I ZH T REN Serial Flash # 4 Hh 5L
fF, ZRESHEF A4, A R RRAR R4 .

TEHIN OutLstFile=FYREER, ZRU R B LA R SCfF, ¥ 4. Ist 14
LN 2 AR B a4, P R Bk R AR ST 4

HHI CheckCmd=f## &2 Serial Flash 84, Z%f54 UL 16 #HIEEEAN, LLES1E
NFE A X B

¥ Serial Flash A0 R 40 04 SO 7808 2146 7€ B84, L2 80 E 2

SFCmp.cfg PZEAMHFIEHX T,

& Acute il
BEE £RHEE ®HA0 HBOSFW IED HA® 2
Qr=-Q ¥ L=z zasx & ¥ X O @&
HE4ET |_J CDocuments and FettingsLioiby Documentsd cute W | teE
Cln
Cid
SFCmpefg

PATZ M AT )5 Serial Flash Bus Decode i, Serial Flash Bus Decode Dump
& Compare T REMLAILE Serial Flash Bus Decode 78 N A &igff. % FHEEE1LZHE

I AT AR AL Serial Flash W5 .
File Label Waveform( (o, | Device Tools Help

LU rH= asacdo|eepLOv vty 0 0TS s 200 mm
Time/Div: 30 ns [E}

Acouired: 15:20:56.0 -4651m5 i -4551m5 -4651rn5 i -4651m5 i -4551m5 i -4651m5 i -4651rn5 i
0 0 P 0 0 0 [

=

NAND

HandFlarh /Bl 1 i =
Labkel charnel | value |1

LH-00 CH-00

ul" CH-00 Pl.l‘rt IN'&ND(Nand Flash) LI
Timestamp | Command [Row Address(h) | Colunn Address(n) Do | Dl Dbz |D3  |pa  |ps |14
-0.00465... RANDON DATA OUTPUT #2(E0) 00000 0000 ca ac oL FE 93 60 =
-0.00465. .. 00000 0008 7 38 17 ES ch 35
-0.00465. .. 00000B 0010 82 D 20 DF E8 17
-0.00465. .. 00000 0018 8D 72 4z ED 37 58
-0.00464. .. 00000E 0020 89 7% ac B3 49 56 ]
-0.00464. .. 00000 0028 c8 37 50 AF a7 58 |
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RIZ S WA HICAZIR BB R, P LLAT e o — IR AE 21 Serial Flash v #dls, Fir LAAT
I3 AT R 22 B R AT B SO (law), FREN BRI

{4 1} Serial FlashBus Decode Dump & Compare Ifjfi§, 456k Serial Flash $oiE 6 H S 4
e AFE T AT AR AE b, B AAFAEN 2554 Serial Flash Py &8 S5 46 Hoks - 2 il
2% # Serial Flash 4t SC#F, HLBIRS 48 SF_Cmp.bin, 2 J5 £ MR 98 05 F 2 4 N ks
) Serial Flash 54, R i%45 2K 1k pir 45 21 (1) 288 5 A 2] SF_Cmp.bin, #% /5 SF.bin
£xF1 SF_Cmp.bin {550 EL Xt

X 45 5R

& Acute =l
BER HEE WEO BEHSEw IO HE® al
Q+EF-Q ¥ Pus pawx |& 3 X ¥ @

EE )] |L’f} CADocurments snd Settingstlioiby Docwmentsibcote b | LT

63

3F.bin BFCmpcfe

SR B LS B S ) £ A Y R Ist B SR P, VA IR

P SELt- sp3nk

ERE REE BEOQ BRSSO
OrgFile=C:\Documents and SettingsiliuiMy DocumentsiAcutey2Mbit_origin.bin
OutFile=C:\Documents and Settings\liuiMy DocumentsiAcutey2Mbit_origin_cmp.bin

(33

hﬂﬂﬂ1321 88881399: E2 EB
886881321 BBBB13A1: 52 58
8888143C B0BB1461: 73 71
0000143C 000O148F: D3 D1
0060143C BOOO1499: G3 C1
0060143C BOOO14BB: E3 E1
006014D5 BOOB14DB: F3 F1
0p60159C BOOO1SC8: F3 F1
00060159C BOOBISE2: 32 30
00B0159C DOOBISEG: 42 4B

£:4

R B ZE S, I BT N AR B AR R SE R AR U 22 SR I
thb e B8 — AR EE R N B R AR SO, e SF.bing B8 A HE R I 2 K d
30 SF_emp.bine I BEREZE ST DU L, MK 2 2K 82 H, Ra s I
bEXT 2 B S AR
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Serial IRQ

Serial IRQ/Data &L PCI-Clock A1 IRQSER PRZRZH i, FH DA% A Wtk 2 i —Fh i i iy
. —A IRQSER Cycle 34 FA & 7 = B4r: Start, IRQ/Data 1 Stop Frame. iz
{ERIHE X 43 A Continuous mode F1 Quiet mode., 7£ Continuous mode 2~ Start Frame
KIFIHAZIR, HRZAE Quiet mode N R A Host /4= Start Frame il %5 .

SR
Serialized IRQ €252 F X
?\/ CLOCK FO S IRQSER ‘;1 ' :
HRERA
(® Normal (O Advance
(BT EERIRa0NaR
ERZERE
(]D Start Frame [ | v
Stop Frame | | v
AssertFrame || | v
DessertFrame || | v~
HiFEE —
e RERSAEE
e tEeaIT S ERITE
EERER v ZEBEE
x| me [ EA

CLOCK: PCI Clock 'S
IRQSER: IRQSER #l 5
Normal: ¢ [&—A> Frame F# 5 @ JT4E [ —47 F
%ﬁiﬁ%m%xﬁ%x

13.75384000.4 (6121 ontinue mode

SMI o o) [ I 00 e N e O ) 9 S 0

=}
b

14 15 IOCHCK  INTA INTB  INIC = INTD

14.37173000.3 |6395 fontinue mode

14.40782000.. |6411 Continue mode

14.63334000. 6511 Continue mode

14.64911000.. |6518 Continue mode

15.23771500.. |6779 Continue mode

ERIEEREE RN R
]
o I I I I I

15.29860500. €806 Continue mode
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= ‘m =,
TNEE S
| Timestmp No. Mode el | s |3 e fs Loecla e e a0 [ | e s [ e | 15 jrocHek| mire | merE | omeie | awEp

6121 ontinue mode A A

6122 ontinue mode z a

6123 ontinue mode A A

6124 ontinue mode A A

€125 ontinue mode

£
E

6126 ontinue mode

=
E

13.76736000.4 |6127 ontinue mode

=
E

Advance: 14— Frame $1 A [#) IRQ/Data T\ 5 W7 A [F4T

_ Timestamp IRQ/Data Frame Signal Sampled = # of clocks past Start
13.,75398500... |1 IRQO 2
13.75408500... |2 IRQ1 5
13.75417500... |3 SMI# 8
13.75426500... |4 IRQ3 32
13.75435500... |5 IRQ4 14
13.75444500.. |6 IRQS 17
13.75453500... |7 IRQE 20

SR
Normal mode(f& i & & 115

1375 ms

|
RO IRQI-A  SMi#

1375 ms 1375 ms. 1375 ms.
|

{ Re3  RG4  RG5 {IRG6  IRQ7

1375 ms

Time Div= 100 ns T 1375 ms s 178 1oz

TR

{ RaM  IRQT2A  RQI3 {IRQ14  RQ15

150 ns

Serialized IR(

AR EE il

ittty J lhoe  [asimms [7] o1 0jA v
Timestamp No. Mode o0l e | s |3 [ s L6 [ @ e | o | don| d [ a2 |43 |1 |50 TOCHCK | INTA INTB INTC  INTD =

13.75384000.. |6121 Continue mode A A
14.37173000.. |6395 Continue mode A A A J

- 6411 Continue mode A A

6511 A A A

6518 A A

.. 16779 Continue mode A A a

15.29860500.. |6806 Continue mode a A
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Normal mode (& 7~ B & 1i5)
T 1375 ms 13.75ms 13.75ms 1375 ms 1375 ms 13, 'Ifll ms 1375 ms 1375 ms |3.T? ms IZ.TT ms ‘3.7!] ms

[ T T T

Time Div= 100 ns

1
RQ1-4  SM# | IRO3  IRGM IRG6  IRQ7| R RO1  IROT-A  IRQ13 |IRQ14

Stat |

SEEE sEE = g
o Yo (o M emmams 7] AV
| Timestamp No. Mode 0 1 SMI 3 4 5 6 7 8 9 10 1 12 13 14 15 IOCHCK INTA INTB INTC INTD ‘-ﬂ
Continue mode A A
Continue mode A A
Continue mode A A
mode A A
mode A A
13.76511000.. |6126 Continue mode A A
€736000... |6127 Continue mode A A
=l
Advance mode
Time Div=100ns T , |3.?? ms ) 13.7(‘; ms . 13.76 ms ‘3.75; ms ‘J.75l ms . 13, 71: ms 1376 ms . |3v7~’l‘) ms , |3.75‘ ms 1376 ms 13.7? ms
i [ | | 1 | :
Start % IRj@1-A SMi# IRQE IRQ7 | IRQ10 % IRQ11 JR’Q'\%Z-A IRQ13
4 SERRQ
150 ns
Serialized IR
EEEE i ] = g
groe Yo [lee MY  [emmam Il AV
‘" Timestamp | IRO/DaiaFrems Signal Sampled i # of clocks past Start 3ﬂ
1 IRQO 2
2 IRQ1 5 __J
13.75417500.. |3 SMI$ 8
13.75426500. ] IRQ3 11
5 IRQ4
6 IRQS
i IRQE
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SGPIO

SGPIO(Serial General Purpose Input Output Serial) & —Fiii FH i) % N, [ E T LLE
R IEPN T

S BE

SGPIO 8182 E X

LERTE ERZERE
RIEAFRBAR

load [ |
T [—

Do | A2 * e EERSITAEE
_ T = B4R HBRE
i RAER v EEREE v

RuiH

HEERE: WEANY BTG R 48 7 A S 8 % 5 4 & Clock. Load.
Data Out A )z Data In. 7]+ 2 Data Out, Data In Bi2 #B 75 £
VAR IE R

o “104ms “104ms s 104ms “104ms 103 ms 103 ms 103 ms s 103 -102 msr
mms.Blv= 208 " 1 I " I " " I 1 I " 1 " I " 1 " 1 I

ifknowr D13 |

o) H

4 PBus1

SGPIO

SEEEE s { _l_l
wn Jes e (mmmams [ AV
 Timswmp | Deviee LOAD  Activity(ODn0) Locate@Dnl) | FailODn2) Activity(IDn.0) Locate(IDn.1) Fail(Dn.2) =
-1.04615000.. |Device 5 Activity Locate Fail No Activity No locate OK J
-1.04465000.. |Device € No Activity No locate OK No Activity Locate OK
-1.04207500.. |Device 0 A Activity Locate OK Activity No locate OK
-1.04057500.. |Device 1 No Activity Locate Fail No Activity No locate Fail
-1.03907500... |Device 2 Activity No locate OK Activity Locate Fail
-1.03757500.. |Device 3 No Activity Locate OK Activity Locate OK
-1.03607500... |Device 4 Activity Locate OK No Activity No locate OK

|
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Smart Card (1SO7816)

Smart Card /2 R4 1SO 7816 FyE T A M bs, — M HE IC RE IC & /K, AR
IC S HIhae KN WA AE. FEHRLEHRIEA . L2500 &g,

SHHE
Smart Card (ISO7816) £ T X
LT RHZEEE
= ax [ = @ EEeeEe
& paTA [a1 Sart |[[ ]~
T Clock (16~2048) Data |7 v
Parity I ] v
BOELEE
: Stop | [N v
o EIEE SRR
i FEERIVE HERvE
EEnRARE v EEREE v
ik Lol
CLK: il'5f&#i< Clock.
DATA: ¥tk Data JHIf .
ETU(Elementary Time Unit): &4 Bit P BTE& 1) Clock #H .
TG R
[ ]

Start Data: 11h

A Smart Card (G

SEETEE 3@ ‘

o o L s

 Tumestmp Data Paaity ETU Tolersnce
5.754510000.. |11 0 (OK) [s]
€6.863510000.. |00 0 (OK)

7.972505000.. |00 0 (OK) 1]
$.081500000.. |81 0 (OK)

Acute Technology Inc.
182 Copyright ©2017



Acute.

PC-based T&M Instruments

SMBus

A4 R G0 H A 2 (System Management Bus)Ji H T 12C s 2k, J& — Mg 415 BT i)
—Fh 4. SMBus 1 Intel F 1995 4E € X, fu &4 Clock. Data LA 23T Philips' 12C
serial bus WX 4R 4. FLIF SR [ 7£ 10KHz $ 100KHz,

SHPERE
SMBus EZ2T X
LT BRZEEE
N, BERE SHTERE
TE" [CIpECH @ Command N
SMBCLK | = y
2 : o Address —
SMEDATA (a1 - bOR2 Write /Read I
313 Start / Stop / Sr N
SPD SDRAM
ACK [ NACK v
(U ERE
PEC /Word /ByteCount |[____ | «
[[] 7-bit addressing (Include R/W in Address)
Data / Content 1~
$RERE Word Address [ ]
(®) SMBus

(O Show SBS(Smart Battery System)
(O Show SPD(Serial Presence Detect)
i@EIEsPorE B

A 2
SR
T SRS aERE
T e ERE
SR v EEEEE v

By | [ ®r | | EUH

SMBCLK: SMBus ##if&4iz Clock.

SMBDATA: SMBus ## /&% Data.

SHTBGE: WOE SMBuUs W5 BRI 75 3, 5 PEC 7341, LA f SPD-DDR3.SPD-DDR2.
SPD-DDR. SPD SDRAM fi#hf.

7-bit addressing (Include R/W in Address): &7~ 8 4 % & Huhik (7 A7 % & Hu ki i 1 1 457
Rd/Wr).,

SMBus: ERIAGETH, e & HE27s SMBus 734 N4

Show SBS: #7572 fE 84 Ha b (Smart Battery System)4:Hr I 25, PN 28 i 7 F b )
REULMSE, Flun: BE. BmsHE e

2 B A
SEEZ,
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Show SPD(Serial Presence Detect): {45 % I &&.7n EEPROM 34T N 2%, 25 7~ N A AR
H(DDR3. DDR2. DDR. SPD SDRAM)HRCE (S S, 40 P-Bank #(& . k. 17HikL/
bR 7%, &M EE/ERN R (41 CL. tRCD. tRP. tRAS &%)

EyEdE SBS/SPD T H: kit 14X & SBS/SPD 1 H .

RBEWETE 43 AT I 2% DR 2 0 2% T s Rl P e 75

airaR
SMBus

T 57076 us 62076 us 67076 us 72076 us 77976 us 82076 us 87076 us 92076 us 97076 us 103 ms 108 ms
Time Div= 50 us. T . i X | i | | | | | | . 1 . f . |

st iAddr 0B Rd ; A Invalid Bite Count=00 | A | Datao

4 CH00
SMBus
EEEE 5 J | ’
e Yo [loe MY (leswaws ) A v
Timestamp State Address Command Byte Count Do D1 D2 D3 D4 D5 D6 D? ASCII(DO-D7) Information ‘ﬂ

0B 00 (Invalid) 00 Ccb .. NACK ;Block Read }J
0B 01
0B 2C (Invalid) 8E NACK ;Block Read
0B 0.
0B OA (Invalid) 00 €3 .c NACK ;Block Read
0B 03
0B 81 (Invalid) 60 73 . NACK ;Block Read
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Show SBS (Smart Battery System)
[

Time Div=100 us l 503.85 ms 503.95 ms Al 594,15 ms 504,25 ms 504.35 ms B 50455 ms 50465 ms 50475 ms ]

Byte_H: FF

| |

Il
5

37.2u

CH.00 'a e
.01 I, e, 8 [eermme ] AV
Function Content Unit Dusstion Information &
0B AverageTimeToFull (13) 65535 minutes us
08

rgingC

0B ChargingVoltage (15) 0 mv

0B BatteryStatus (16) 4BDOR bit flags 1467 us

HARGE_ALARM

Y_ALARM

Show SPD (Serial Presence Detect)
)

Time Div= 50 us

56.57 ms 56.62ms 56,67 ms
! |

56,72 ms 6.7 ms 56,82 ms
! |

Sr Rd: AS

56,87 ms 56.92 ms
|

g T

Wi Ad S H Byte Numbr: 02 A Data: 08

Ic]

Timestamp Addr Byte Number Function Described (Word Addx) Function Support Duration Information
az 113 us
as 02 Key Byte/DRAM Device Type DDR3 SDRAM 425 us NACK
as 02 Key Byte/DRAM Device Type DDR3 SDRAM 42

as 02 Key Byte/DRAM Device Type DDR3 SDRAM 425 v

as 80 Module Part Number 5 g 426 us
as 81 Module Part Number Bid 425 us
as 82 Module Part Number st 425 us
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SMI
SMI(Serial Microprocessor Interface) ;& BDNC Firifill g, 4 4% B — Clock A & Data
P4 B

SMI SE8T X
LEIE
5= 7 Clk Data
| A0 vl a1 v
ERZEER

(P we=EngeEe
Attn I
Sel/Desel |
RMW | E—
Address |
Atindesel | I - |

HOENEE

R eEEARRE

HRARITE ERAUE
EE R v ZEEREE v

CLK: % ¥aft¥i< Clocks
Data: #¥EfL %2 Data.

LB BUH

523.94ms 524.04ms 524.14ms 52424 ms 52434 ms s 52454 ms 52454 ms 52473 ms 52483 ms ‘
!

TR T T I

ADDR'80 | DATADD | DATADD = DATADD  DAT&S1 | ¢ ADDR00 | DAT: DATAO3 | DATADD DATADD DATAIOD  DATAD3 | DATADD DATAOC

2904 ug

A
Peio D S = | [msEmn [ AV
r Tl;lumm; == S;];Be;li ] RIW Addr  Datal Datal Data2 Data3 Information j
523.7435350... |Sel Write (80 00 00 00 81
524.1721850... |Sel Write (00 00 03 00 00
524.1721850... 00 03 00 00
524.1721850... 00 03 00 00
524.1721850.. 00 03 0o 00
524.1721850.. 00 oo 00 00
524.1721850... 00 00 00 00
=
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SoundWire

SoundWire is a hardware interface and transport protocol developed by MIPI. It provides an
expandable, simple, low-power, low-latency, dual-lead (clock and data) bus that can be used
to transfer multiple audio streams such as amplifiers and microphones and embedded control
commands.

Max Clock Rate:12.288MHz

SoundWire Settings

SoundWire Settings

Parameter Color
By

= 5 Channel
i Bark @

CLK @® Banko PREQ -+ | PayLoad Data

Ak 4|

(O Bank1 PING . | Dynamic SYNC

Reserved | Device Address

S5P Register Address

Range Frame Shape -
Start End Column  Row BREQ * | RegData

BufferHead | |BufferTal : : BREL | parity

Payload Data T | RY

oroan

L Data Port Settings

— -
MNumber IE‘ =

Word Sample
Hstart  HS CEs

p Length Interval Offsetl offset2 ; 2 3 4 55 7 &

=

o [t [ [ S [ | | |®O00000C0
e[t 2L 20 | | | | OOOOOOOO0
w2 [ |2 [L [Hl |[ | | | ODoooooos
S E e O o O N R O O o o o o o
e [t S [t [ Js | | |O0000000OE
s [1 |2 [t 5 [ | | | 00000000
N O O N O o o o
7 [t |3 [t e J[ [P | |oooooooos
s [ S [x 5 J[s | [ |OOoOo0O0
o 1 JH [ [F | P |} | 00000000
e[t |3 [f JE[ |l | | | ooooooods
[t 2 [t [Fe | | | |O0000000G
pz[t 5[t JHp | | | | 00000000
o3|t |2 : 0 = 1 ][ | O0DOOOOOO]G
e[t |3 [t 5 P |0 | | ODOOOOO0|s
st 2 [L [Z e Jfe | | | O0000000
D
Parameter
E—;_\/ Channel
ax D: Bank
Data : Bankd -~
Range Frame Shape Acute Technology Inc.
B End Column  Row 187 Copyright ©2017
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CLK: Clock signal

Data: Data signal

Frame Shape:
Column:2~16(Even)
Row:48~256

Bank: Bank0, Bank1

A Data Port is a subset of a Device that is either a source or sink of one Payload Stream on
the SoundWire bus. Data Ports provide an abstraction of a Payload Stream being divided into
one or more channels which, in the audio application space will correspond to individual

audio channels.

Payload Data
i, DPn
Mumber =
Word Sample
Hstart HStop  Length  Interval Offsetl oOffset? o 301?””5&'6 7 g Block Package Mode Port Flow Mode

DPO E' : : |1c| | |gs | ||j | ||j | FOOO0OO0Od Block-per-Port ~ | | Isochronous w
Default Cancel

Number of Data Port: 1~16(DP0~DP15)

1. HStart: HStart is a 4-bit number identifying the lowest numbered column in the
SoundWire Frame that contains BitSlots for this Payload Stream.

2. HStop: HStop is a 4-bit number identifying the highest numbered column in the
SoundWire Frame that might contain BitSlots for this Payload Stream.

3. Word Length: WordLength is a 6-bit number that controls the size of a Payload Channel
Sample.

4. Sample Interval: Sample Interval is an integer in the range 2 to 65535 that controls the

spacing from one Sample Event to the next, and the size of a Sample Window.

5. Block Package Mode:

Acute Technology Inc.
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Block per port: Block Offset = Offsetl + (256 * Offset2)
Block per channel: Block Offset = Offsetl, Sub-Block Offset = Offset2.
*Block Offset is an integer in the range 0 ~ 65535
*Sub-Block Offset is an integer in the range 0 to 255
*Offsetl is an integer in the range 0~65535
*Offset2 is an integer in the range 0~255
6. Channel: Divide a Data Port into different parts, which are often used for data
distribution of left and right audio channel etc. It can select up to 8 channels, and can be
selected without order.
7. Port Flow Mode: Isochronous, Tx-Controlled, Rx-Controlled and Full-Asynchronous
modes
*Isochronous: ‘Normal’ mode No Valid data is transported in every Payload Data
Block.
*Tx-Controlled: ‘Push’ mode » A flow-control bit driven by the Source Data Port
controls whether or not valid data is transported in the Payload
Data Block.
*Rx-Controlled: ‘Pull’ mode > A flow-control bit driven by the Sink Data Port
controls whether or not valid data is transported in the Payload
Data Block.
*Full-Asynchronous: Flow-control bits driven by both the Source and Sink Data
Ports control whether or not valid data is transported in the

Payload Data Block.

Result

Acute Technology Inc.
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) Acute TrawslLogl

a X
File  Capturs  Adv Captus  Ci
Sarple Rate
- i i =
Conne: ick Seting o SMMZ un tepea Zoom
Comect | auezseang | g7, Rn Rep . N
Teneive 10875, ¥
e @ o wrine wmns pr. e wrne wrs wnim @
O =|
Fasaed | deF S_stat_0100 st 300 Sn_sta_péodh 1 0500 S st 0500 S1_sta_ o700

4 BUS_SoundV

Channe

Yol ous_sounvarstisounawwer ||y (T4 | [Searcn A Fieias

Textmciudes AV
PREQ OPCode Contred Vioed Data Pot 5
ook

Tiemastamp

19]51ave State_io: 00
13]Slave Stave_0: 00

nabyes Fnishod 1 - 2500MHz &

1z2somnz @ [ 10

Acute Technology Inc.
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SoundWire

SoundWire &_d MIPI #7+4| 2 ch— A Hixr 5 %zﬁ—lﬁw U HIET TR~ H K
Fe Al ~ M gl s (A hdde) F 88, v~ f%!f%] I ’*ﬁ‘iﬁsq&/\;‘ﬁﬂ

o H s 7 R 12,288 MHZ

% 4ok B

Soundwire SEIEE X
SHE BIAE
?}a HERE - (I. EEHHEREE
c IZI: @ Banko ERER PayLoadDaiﬁ slauesme
Data = OBankt PING DynamicSYNC smﬁcsmc
T Reserved [ | Device e I | Y™
ERESEE Frame /1 P [ | Reister address ) |*°
R wREE & s R ree | DI VR
EaRAL v mareE ¢ 2 [T e [T =me [ ety C_ B = -
Payioadik® ™ RX NAK e -
ﬁ Data Port 1535
s2 o] P Charnel
HStart Hstop Llength Interval Offsetl Offet2 ; 5 3o 'e g 7 g DBlockPackage Mode Port Flow Made
DPO : : v |[w [[p ][ | ¥MO000000 sokperrot v |sochronous v
oF1 : : 0 | |96 ||u | |0 | OOOO0O0O00 |slockperfort ~ | | 1sachronous v
P2 : : 0 NERIC | [0 | OO OOCICICIC] [BlodkperPort || 1sochvanous v
oP3 : : 0 [[se [[p ][ | 00000000 Bodkperport v 1sochronous v
DP4 : : 0 | |[o ][ | 000000 Bedoperport v | 1sochronous v
oes [+ |3 [t |5 e [ J[p |[r | OOO0OOOOO Bodperport  v| sochronous v
oes [1 |52 [t | [0 [l |0 |0 | OOOOOO0O0 Bedperport | | 1sochronous v
e7 [t |2 [t |50 [ ] | | 0OODOO0O0|sodkperport  v| [modwonous
oes [1 |2 [t |50 [ ] | | 0OODOO0O0|Bodperport v [modwonous
s [1 |5 [t |5 [ ] ][ | OODOOOOO0|sokperport  +| [sochwonous  ~
o[t [E [t [EH]e [ ] |0 | DO000000 |sokpereort | [modvonos v
e[t |2 [t [He e e | | ODOOO000 [pockperport  ~| [mocwonoss  ~
2t |3 [t [ e ][ |[f |[p | O000O0O00 [eccperport v/ [1socwonoss
ezt |5t |5 [ [ | | OODOO000|Bodkperport  ~| [sodwonous
et 5[t [Se [[s [ |[0 | DODOOO0OO |Bodkperport v [sodvenous
pis[t |5 [t [Sie [ [ ][ | OODOOOOO |Bodkperport  ~| [sodwonous  ~
il BE BN

CLK: #x# f%ﬁi Clock -
Data: #c3% T%—ﬁi Data -

191
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Frame =/} & 5 2dedgcniz b 7|

{7:2~16(8 #x)

71]:48~256
Bank: 3 BankO £ Bankl & #* 4 #cfie i < &

Data port(DP)#_#= = # SoundWire bus + Payload Stream *® & source 2« #_sink » @
* DP 4 #-Payload Stream 4 % — B &« % i channel & &~ W4 B3t & B F AR i o

PayloadiE
i DPnig®
" DPrfER :
Word Sample Channel

HStart HStop  Llength Interval Offsetl Offset2 1 2 3 4 § g 7 g DockPackage Mode Port Flow Mode

DPO : : 10 | |96 ||D | |0 | MOOOOOOO] Blockper-Pert ~ | |Isochroneus ~
EhiA HEE BLH

Data Port #+¥:1~16 > %% * DPO~DP15
1. HStart: DPn #c4% & Frame Shape # {7 erdz 4 %
2. HStop: DPn #c4% % Frame Shape ¥ 7en L = &
3. Word Length: DPn # # 4 Channel #* 5 c#ci2 < &
4. Sample Interval: DPn % $£]3 1§
5. Block Package Mode:
Block per port: Block Offset = Offsetl + (256 * Offset2)
Block per channel:  Block Offset = Offsetl,
Sub-Block Offset = Offset2.
*Block Offset j= %] 0 ~ 65535
*Sub-Block Offset ;= %] 0 to 255
*Offsetl ;= F]: 0~65535
*Offset2 7= F]: 0~255
6. Channel: J¥—- 4 DataPort # = % 384§ % T 2 7L # 3 £ 5 endcdB o fie »
VLR (T E S 84 Channel € % > 5 ¥ ¥ U2 % JROA B ES o

7. Port Flow Mode: & 5 = #* #ic3% - Isochronous, Tx-Controlled, Rx-Controlled &

Acute Technology Inc.
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Full-Asynchronous modes
*Isochronous: ‘Normal’ mode » + 4 Payload Data Block * % 3 F »zehdcds
*Tx-Controlled: ‘Push’ mode » 4 Source Data Port 7= = 2 flow-control bit £_%
# Payload Data Block ¥ & zfg?]*); »r I o
*Rx-Controlled: ‘Pull’ mode > # Sink Data Port 7= # 3 flow-control bit £_7F &
Payload Data Block ¥ i f5 »<4ei%
*Full-Asynchronous: 4 Sink §= Source Data Port 7= =* 73 flow-control bit _%

# Payload Data Block # 2 fs?]j% »r I o

A S

7
#E =K FRALSE Ak
= REF
o[B8 @ ‘ o | B
ik HEAE ;f;t SMHZ (200n%) =4 e 2HE0, =
yma/Div= 100 n )

omine 7 ™ CETS T wmms Qe i o LT aaTme s Qe anine o CET
L H i h H H H H i H h H H 1 i H

S_Stt_p.00n SI_stat_01:0an ste_stst p2o0n | Si_sut 0200k | sw skt osdon Siv_stat 0500k

A il

2420 Vo) ous_soumswirorsounawi ||y (5 | e Flesns
Tirmestamp. PREQ OPCode Control Word Data Port =
: D20_s ootk

pres . 2500z & 2500 & 1250 @ [l 0

SPI
SPI 47 214 1 (Serial Peripheral Interface Bus, SPI), +&—Fit 4 £ [F5 5 41 504 i3,
EH TSRS E RS . BATHLED R 4 26, ARy 3 4iml 2 2.
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S E
SPI EEET X
L8ITE
_A 5 185 3E8-5P1
¥ g V] chipselectimEics) [ [
[]i&A$MEF Clock e =
i = (sDA) A2 =
Clock B8 (500 [a1 T Chpseect BRE  EIUERE
[ Active Low v ] |Rising v ]
. []sDI(E A)-3i%-SDOGEER)
f25LH5A | MsB First v =1 o e [

Word Size I 8 bit . = (4~40) S E R - i)
- a A"l | A ‘
Data valid from SCK SR Ck

o s TxL ladaaananya
TE3REIRTRAT Idle ARAE SCK o
[(#smises sDA T e s T e

BTMEFAR 16 1# v

AR,
SOIFEFH/BEA B | v
SDO/:EHY 3858 | e
15808
e SEESFRE
S aemE ERTE
EEERIE EEELE v

m [ ®x ] | EH
KA EFE SPI 2Ky, FikN 3 Zk-SPI, WskF:42R-SPI—{#H SCK, CS, SDI 8 SDO
1A LAy ) 43 ) e € CS. SDI. SDO  filik%. CS Tl A Active Low, SDI/SDO Fiii%
9 Active High. HT SDI 5 SDO ¥ <= [a] i Hi B, 48 0] DUAE B on B 5 18 B ik B i
5 R BiE & SDlonly, SDO only 5 Both % #} i7~, ERil A Both.
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4 £8-SPI

Chip Select 3#38 (CS) | A0
EHI385E (sDn) | A2
EFESE (SDO) | Al ’

4 4y 4

Chip Select B384 | Active Low vl
SDI KR3d& Rising v
SDO H38k Rising v
BT ERLRE |SDI only v]
/cs 2N ENEE R
SCK Y S g g ] o
SDI Oo o e S S
00 Tl

3 £&-SPI1—-f§i ] SCK, CS, SDA

7 3 Z{#i ] Slave select #i:F, R 3 1 AMNHIE(E1E (74 SDI or SDO). #& ] LLAy 5l 43
¥ SE CS, Data 2 fihk %%, CS i Ny Active Low. Data Fii% & Active High, — /&
LA, B {5 TE A R 2k R ] 1) O AR s

358-SPI

Chip Select 3@ (CS) |A0 :

BRI (SDA) A2 =

Chip Select FiE#E:  ERIEBE

[Acﬁve Low v I |Rising v ]
[L]sDI® A)-¥i%-SDOGHAD)

8 =1 2

8 (Bits)
s Ty ladaagaadg gy
SCK = I O O O O
SDA D, S S S S S

fcs p oo I A A A
SCK o O, v N s O O g O O
SDA ¥ Write <" Read X |

1 W [SDI(E N)-Z5:{%-SDO(ELHER) | #7172, #hnT PABEE X a &4 2 bit . FATLA
Master R i, 5 N EERD Ny Master 48 508 5 2 248 (5 18 1 bit £, /NN 1. %54 Slave
AL bit £, /NN 0. SR JE BRI B B SR IR 20 ds, /M 1. Bt 3 NS Ek e,
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B KN 65535,

3 £&-SPI(AMEFH Slave select)~{#H SCK, SDI, SDO

K% CS, Fr L2 i€ SCK 2 Idle time, YEJy Frame 2 4»BEIst ], 7E 3 Z6AS
fgH Slave select #:0, #755€ SDI/SDO JifE)i@iE . Mk %k, Ty Active
High. 152 1F1E N Frame 432 2% Clock Idle fisf[E] BT, BT SDI 5 SDO $#f
S[RINT L. A AT DASE S R B 15 0 B T ¢ A 5 o 2 24 & SDI only, SDO only 5,

Both W& #BE R, BRILN Both,
3 E8-SPI(-F & Chip Select)

EHI3EE (sDD) I Al
EFHERE (SDO) |A2

4.F 4

SDI HR a5k I Rising v |
SDO Kaad& IRising v |
Frame 4PREFRS | 300 | ns
BBTEREERE |Both vl
SCK L=l ) ] e
SDI Y e Y w—
SDO i e e e e

2 2R-SPI(AEH Slave select) - SCK. SDA

KA E ] CS, FrLlhZive g SCK 2 Idle time, {5 Frame 2 4rF@mt(a]. 15 2 284
fi ] Slave select £ 30 T, 875 W Bds PrfE IS8 . KA Ak %k, Fili)y Active High.
FHBE 1A N Frame 73 [ 2 25 Clock Idle (RIS RIRIRT . — RN HH, Ha {58 & R

FLA) )7 AR A
2 £8-SPI(-F & Chip Select)
EHEEE (SDA) I A2 =
Bt {Rising v|
[ sDI(EA\)-Z512-SDOGEHEY)
8 (Bits)
Frame 43 PRRFRS] 300 ns
5CK . S s O o O
SDA s s U

EAMER Slave select, H Frame Z 2 FBIEIAK 0 B, HNHEHMT. S5 HA

Acute Technology Inc.
196 Copyright ©2017



Acute.

PC-based T&M Instruments

CLK, DATA. Frame 7rFgirfa]oy 6 us, HEfit/kZk(E Rising. \fLAE Hi, 7£ Clock #{%
)it 6 us I, mtgiRn oy Idle.
4

EL)
—

SPIEHET X

B 6
« %87 2 £3-SPI(-F{EF Chip Select)
:7 288-SPICF1EPA Chip Select) Y| EREEE (SDA) |A2 =
{ERSHEF Clock F=gR).oE 2 IRising uf }
Clock 338 (SCK) | Al = D SDI(ES M )-2E{-SDOCHET)
WEHA msaFrst v R Bt)
Word Size  [8 bit > (4n40) _
Frame 53 bR _

Data valid from SCK |0 v~ | §/R Ck i i _ "
ERE SCK )
[ TE3BERERET: 1dle 4175 e e e e e G
[i5msRsE

BATERAEA 16 8 v

BRRZERE
(]I. SDI/EFHRA A
SDO/:EHRY 388 | | v

<

e

nn EEENRE

o mmmE ERTE
EEEREE EEBEE

#® | [BE] | WK

EAMER Slave select, H Frame Z 2 FBEHEDN 0 B, 0B 7 — RS ORG24,
W RE AR, iS5 R4 CLK, DATA. ifij Frame 2rFgital N 0, #¥afilk Z7E Falling.

LK
DATA

SPI-2_wire
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spl £z X
2ERTE
L 2 £2-SPI(F{EHR Chip Select)
5,:/"” 2 £3-sPI(-F € Chip Select) Y EEREEE (SDA) |A2 =
{&FASHER Clock =eil okl aling] v| |
Clock %38 (SCK) | Al - []sDI(E A\)-%iE-SDOGERY)
RARE |8 FiE |2
s 1. R 7 RHLRE 8 (Bits)

- rame }i ﬁ =] ns
Data valid from SCK SR Ck

BERE 5CK :
[ 7E4B45 RESRETT: Ide #RAE oA O EEE e |
Cl#ErsRs

BTERAR 16 {# v

ERERE
SDI/ERNREA BE [ ] v
SDO/SRAY 3&E | | v

S 508

e EEEAFNRE

O MEENE ERAE

EEERER v EERUEE

e BH

PATHIRME T e X (L. WK,
ISDTE - S S006RE)

S s
HEERE (Bits)

Frame 43 PREFRS] [:‘ ns

BHFR TSDI(HN)-350%-SDO(EEI) | #7720, #in] LLiesE X &4 bit #. AL
Master AL, 5 AAKZRITY Master 18445 i 214 {538 19 bit 2, #/My 1. 5% Slave
ALFRE bit 2, Fe/NAIDy 0o ARJE MK TR BEORWCER BdE, S/ 1. b 3 M HlE
{H, # KN 65535,

fE R 48 Clock
7 AN H AN Clock, NIE FF i $: SCK AT E I EEA B . #5845 Clock 5 5E #5 4T
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R, R TERAE ] SCK AR Jyi2 48 70 HrAX ) Sample rate clock, X4 SCK b il % £ 38 4
ﬁ*ﬁﬁ(ﬁﬁ?‘é%ﬁ’]‘ iE]

A-RE Clock 3838 TE CH 35

AL 75 1A

a5 2 i@ SPI #diE i), v MSB first or LSB first, it~ LSB first,

Word Size

fas vl 15 5 B> Data word size, LA bit Az, SPIEFTHS, B4 DL EUEAE WU EERE
Data word f)f %, f/IMEN 4, RAEY 40, BRIMEN 8.

MEEFH

FERE B Idle SREs: SPILER N, 7T REERKIUIE S (T8 R AT 2 A 1dle fRES B,
N7 I EHAR R A . AT LRE R AR ldle PRE& . B2 BoR 1dle iRE.
BREHET R ATBOEEL L SPI TR, Wk 1- 16 7 ANBR TR & H . BRIAN
16 #2, AT ALEHR & & H fA 7 £ ASCH g )45 2R .

Data Valid from SCK

FEFELLAT ] SPI R4 s, Bt )5 2B B < — BOEIR I 8], it
[ A2fE Clock [ Edge . PAith, P& tb2R3eE, &rT Ll ¢ Data valid from SCK >k
JEIR AN TA] o P N SR I [A) LEURE 2 B4 Range /2 0-3. T & AN IEIR . %
EN L1, HEFEZF R 200MHz, I SEFRZER B[] 52 5 ns.
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IHTER

Time Div=5us

15457 us

159,57 us 16457 us 160.57 us. 17457 us
| ! I L

179.57 us. 18457 us 189.57 us
| |
i Addro0 H

i
(05)RDSR1 (35RDSR2

199.57 us
|

A Winbond-SFl;

Serial Flash

EERE 3 [

e Yol [fge  [Eemmme ) JA v
| Timestamp B Command () Address(h) PEM(R) D0 DI | D2 D3 D4 D5 D& D7 ASCII(DO-D7) Information =l
2 (20) Sector Erase (4KB) 000000 AJ
(05)Read Status Register-1 03
195us (35)Read Status Register-2 02
(05)Read Status Register-1 03
230us (35)Read Status Register-2 02
(05)Read Status Register-1 03
265us (35)Read Status Register-2 02
L =

Acute Technology Inc.
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SPI NAND

SPI NAND Flash Memory %51, f#iH SPI/QPI &4l /i A A4 2 M iy .
SPINAND &4 it AR S i, o] [ &5 a2 S f S ZiUE, 174
FHP ST SPI 2R 53 ik T IR )

S E
SPINAND £882T X
WERTE

"y

—p Cs# [0 sck |at [3 Maconix v
7 sis00 (A2 sojso1 (A3 £
wp/so2 [a4  [3] Howb#so3 [as [
[ BRES L% sHold Bl A4S

AT Continuous Read

Command deselect time i 50ns

Clock LOW to output valid 15ns
BRZEAR
o s | o [/
Address || v| Dataln ([ ]+
DataOut ([ v

P 4

S EEE
an EIEE SRR
— FEREITE HRiuE

EERAER v EEwLE v

2 |[mE ]| we

CS#: W '5f&4mz Chip select.

SCLK: 5 {&¥iz Clock,

SI00 - SI103: ¥ fL4i < Data {7,

Start up reading mode: & EEYILE 73 AT I B EEECIRAS

Command deselect time: 7 il % 73 #fr | bt CSHIG AT 75 2 R 4E 47 I [H] .
Clock LOW to output valid: 7] %43 b7 31 Wr Sz b s i 47 & .
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PARESE S

Time Div= 1 us

33823 us
|

39023 us 34023 us 34123 us
| | |

(BB)Read xi ! oao0 3 0 | (13)PAGE 000040

34223 us 343.23 us 34423 us 345,23 us 34623 us. 3723 us 34823
| i |

SPINAN ||
T o ‘ ,
cHoo VoV T
o I L s [wermms [ AV
Sample Op Code Address Do D1 D2 D3 D4 D5 D6 D7 ASCII Memo j
337.3600000.. |READ FROM CACHE x4 (6B) 0800 33 3
.. |PAGE READ(13) 000040
GET FEATURE (OF) co 01 Duration: 163.159
00
READ FROM CACHE x4 (6B) 1800 33 3
€86.2400000.. |PAGE READ(13) 000080
‘693.5‘]33;‘40,, GET FEATURE (OF) co 01 Duration: 163.159
=

# Op Code = Get Feature (OF), report 2= [ i fffl[5% # 5 (1% {8, H#xic Duration time.
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SSI

RATIRD SO, N @S . B ANKIRSEEL R, Hb A& NS %
i, vl AT AR L (SCK) B AL [AD 2 (R B S B R 2P AR B B AL EZE, fRiFK FS).
AR ALIL LR (TD) LB INZ(RD). A R LRt 1R 40 (Normal) & W 48 Ak =X
(Network).

SHEE
SSI EEET X
LT
—x SEERE TED
¥ B H gy
FS IAl =
DATA IAzi = O i
BEHFR
(Of:¢=5=¢ & O BurEs
i EEAERSH
BHEER
(]D EEEFIRBER
0 *ql |4
11 Hex I I v
0 Hex || | v
33 |Hex | I - |
BOEIEE
'r.r% EIEE SRR
= EsmE 0 BERE
B RREAEE v | EEREE v
B BH

BEBE: BOE RN BB S A A T A S TE R .

S R Ui 2 G A 2y S v

BT ) b s R U A

KB XRBHES I SIS EE, (HE M 2o s mT B HT .
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e R

Hime Biv=50us SR B S 489.41 us 530.41 us 589.41 us 630.41 us 689.41 us 730.41 us. 780.41 us. 83041 us

A4Sl
Ssi
@
SEEE sEE G| ’
e }gs,{ TP =] \isééﬁﬁﬁiﬂﬁ FIC = AV
Snml;h Event = Do D1 D2 D3 D4 D5 DE; D7 i ASE:II N j
294.955000... BE D9 ss8 @ |00 1 0 0 eeess
75 00 0c u.
934.860000. BE D9 0 9B ego 1 0 ]eeses
75 u.
BE D9 9B oo 11 Jeeess
75 00 u.
BE D9 0 9B o 1 0 ]seses
=
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ST7669
ST7669 H Sitronix(FEB) AT i & 150 Fr, £ HAE LCD 157 S -,

SHE
ST7669 EHHT ? X
LEERE RRZERE
N
= 3l HBST7669 v @ o | r
BERE Command [ | v
Chip Select Channel (/CS) AD
Data [ | o
Clock Channel (SCL) Al Read | ™

Serial Data Input (MPU SI)

Serial Data Input (LCD SI)
AD

1N

Eazii il
o EIFERSTRVER
% FRARVE ERUE
EEREER o EFREE v

e | [BE | &

KA ATk 3Lk, 44k, 5 AL

Chip Select Channel (/CS): ST7669 %#i{&#i~ CS.

Clock Channel (SCL): ST7669 %i#fE &%~ Clock.

Serial Data Input (MPU SI): ST7669 #J&{&%i2 MPU Data Input.
Serial Data Input (LCD SI): ST7669 %# /%1~ LCD Data Input.
AO0: ST7669 % &4 A0,
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IHTER

Time Div= 2 us

T 8560 us 8760 us 8960 us 9169 us 93.69us 95,60 us 9769 us 2069 us 10168 us. 10368 us. 10560 us.
! L

DIC 0x01

! Il 1 1
: : i : : ! DIC 0x00 44 :

A ST7669

e Yo ee M  [esmam Fl AV
Timestamp . DiC Data or Parameter/Command ID Data(Read) ASCI j

0x01 (Data or Paramete.. (03
0x00 (Command) 44 D

| 0x01 (Data or Pa: 05

|

‘ 0x00 (Command) 21 !
0x00 (Command) 23 #

0x01 (Data or Paramete.. |03

0x00 (Command) 44 D
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SVI2

SVI2(Serial VID Interface 2.0) 512k & AMD H T 545 FH (Power Management) .2 4% il 1
P ptn, SR N PR AE B R ], SVI2 S8 2R M P AR AL S 7R AR i 2 4% 0
BIEHGE, 1A P TR R TE]

SVI2 ) TAEHLE A 1V - 1.8V, TAEHiZ (max)y 20MHz, i@ iE%5(3 wire): SVC/ SVD/
SVT.

I IR B Ao A AT R R LE 0.6V-0.9V 245, X AEHR AT LAGR 134T 1 S A %

S E
SVI2 EZET X
BEE
_\
S/ @ SVI2.x (O svIt.x
sVC [Ao = SVD ]A1 e SVT |A2 -
[CJreduced Report
JERZERR
® .. I | st —
VODSelector [ | TN . -

VDDNB Selector [ ] v| LoadLine Slope Trim | N -
Acknowledge [:| « | OffsetTrim :] v
PSIO_L — e -
VID Code ] | svti I -
VDD Voltage [ | vDDCurrent /] v
VDDNB Voltage [ | VDDNB Current /v

A EEE
n
Y BIEEARANE
HEARITE RERAE
EEERIE v EHE ~

SVC: SVI2 %4tk 412 Clock.

SVD: SVI2 ¥ #fif& 4z Data.

SVT: SVI2 ¥ #fif& i~ Telemetry Data Line; & #: A 21k SVT A< 5 Telemetry SVT
A,
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SVI2.x/SVI1.x: &% SVI2 [ SVI fifh,
Reduced Report: “2JiE R i 15 % 1 2> 7x SVD F1 VOTFC #4, A& iR SVT #H4A.

aTER

Time Div= 200 ns 208ms ) 209 ms ) z.nvlms 2.09 ms ) mgl ms le ms 209ms 209ms 209 ms 2.09 ms

| Addr0 CmdiGetReq(7) M4 PL:Protocol ID(05) Turmn 4CK(2) | SLPL:01

EEER i G [ 3

cH.00 "\ r

wn Jes( e \merams [ A v
Sample Address(h) ¢ M4, Paylosd (h) P SL. Payload () G i Exror =

2.084845000.. |0 GetReg (7) Protocol ID(0S5) VR1Z.0/IMVP7 (01) [ACK(2) J

5000. 0 GetReg (7) Lot Code (04) Reject (3)

)93355000. 0 GetReg(7) Lot Code (04) Reject (3)
455000. 0 GetReg (7) Lot Code (04) Reject (3)
545000. 0 GetReg(7) Product date code (03) Reject (3)
0 GetReg(7) Product date code (03) Reject (3)
1 . |o GetReg (7) Product date code (03) Reject (3)

. | D[]

Acute Technology Inc.
208 Copyright ©2017



Acute.

PC-based T&M Instruments

SVID

SVID(Serial VID) &.2k72& Intel Fi T HLJEE ¥ (Power Management) 2 4% i1 54 A& 5, B
RIS AR RS ] . SVID SRS M ik F P A AL S 2E AR S I 2 % 00 B 800
1548 F P BT (R 1]

SVID [ TAEHE )y 1.0 - 1.1V, TAEHiZ (max)Jly 26.25MHz, iifiiE%k(3 wire): SCLK/
SDATA/ ALERT.

BN 2 A R AT AR 0.5V-0.6V FE AT, IXRERE AT LAFR A #EAT IS il R
SRR

IMVP7/VR12, VR12.1, VR12.5, VR12.6

IMVP8/VR13

If you have any issues with SVID protocol features, please contact your Intel Field

Representative.
SHBE
SerialVID ST X

LEE

S, BENE

" sck (a0 = SData |A1 S Makert IAZ =

VR Controller Startup

(@) Single (O Multiple PWM Spec. VR12.0 v
SRTET BEREEF Fastslewrate |1 + | mVjus
[[]'& stop pattern $£336% -

(1% Duty cyde SURAE TR~ (PSR

et )

@D s | | | End I
Address [ ] «| Turnaround || ] v
Command [ | | ACK [ ] v
MA. Payload || ] «| SL.Payload || ] v
Parity [ ] ~| Frame fil I

akiiy )

NN SRS ERE

R E BRIE

EERRAEA v EEREE v
# BUH

SCIk: SVID #iEf&%i2 Clocke.

Acute Technology Inc.

209 Copyright ©2017



Acute.

PC-based T&M Instruments

SData: SVID #ifEft4i< Datas

Alert: VID ¥ € I @AIRE . AT LIAEH Alert.

VR Controller: &5 HAJ VR W Controller %=~ Single 5t Multiple. #=f8EN
Multiple B 5t RT 4> 548 A~ [F] Address 2 Startup PWM Spec.

WEANEEFRAE: Al iE Y Stop pattern #5252 Duty cycle 5HUS AR AT
i

DTSR

Time Div= 200 ns ) B ) 209ms ) A 2.09 ms AL

Start | Addr0 CmdiGetReg(7) MA PL:Protocol ID(0) Turn 4CK(2) ! SLPLO1 |

L |

2.09 ms
1

209 ms 209ms 209 ms 209ms 2.09 ms
|

[

EEE s [T »

e Jes( e M esmams 7] AV
Sample Address(h) Command (h) MA. Payload (h) SL. Payload (h) ACK Eror };]
2.084845000.. |0 GetReg (7) Protocol ID(05) VR12.0/IMVPT (01) [ACK(2) 1_|

o GetReg(7) Lot Code (04) Reject (3)

0 GetReg (7) Lot Code (04) Reject (3)

0 GetReg (7) Lot Code (04) Reject (3)

0 GetReg (7) Product date code (03) Reject (3)

162 0 GetReg (7) Product date code (03) Reject (3)

7150¢ 0 GetReg (7) Product date code (03) Reject (3)
0
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SWD

SWD(Serial Wire Debug)y ARM 2w il &, UL SWDIO A1 SWDCLK P4 )R 422 A4 1 1)
MR P . 7] FSRAE N CoreSight™ Debug Access Port IR MY, N JITAG 7E{K 3
BRI ) B AT &

S E
SWD £81ET X
serE
WERE , [CJg&7= DP Reg bit assignments
N SWDIO Al & 3B APSEE Fiteritw

i ] @ote

SWDCLK A0

s (O JTAG-AP
Select Reg ¥4ARTE (O MEM-AP
[ F*' 0 = B87Ts AP Reg bit assignments
CE—— e MEM AP $4R3%TE
;CtrlSel 0 ¥ Endian Big
(a1 TAR Auto-Inc Off
(® LSB First 4 :
) Access Size 32 Bits
(O MSB First

ERZERE

Ws.: Tm.| v« |-
/e [ Tm |
W [ Ak v
i [T oD |
stp [ V| Py |-

A EEE

Eﬁ BT S RAEER

T fERANE EFRNE
EHmASE v EHRLE v

i R

SWDIO: I/0 il 5

SWDCLK: Clock il 5

Select Reg MI#&#t5E: 771 AP Select Register WIAAEL KT K T, LA H £ 55 Address
(RI B T A 2 AH6H R [ Register, 14 2% 7T LLF5h 2 AP Select Register H1 Bank Fll
Ctrl/Select ¥J4h1H

Acute Technology Inc.
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Select RegifhsinE

-
a Y|
_ o el
CtriSel =0 |

Select Regi4&inTE

_ =1
¥ Bank = 0 =
=1

CtriSel =0 =

Time
-0.0003 ms AP

Time

-0.0003 ms AP

Select

Select

EnW
Write

EnW

Write Bank 0 Register 0 (0)

Address (h)
i

BEddress (h)

hrJ5a: 1k SWD 5 o i) EdE v LSB 82 MSB.
&7~ DP Reg Bit Assignments: ‘&7~ DP Register 25 AR K& Y.

EnW
Write

Select
op

Addresz (h)
SELECT Begister (8)

ACK | Data

OK 00 00 0o oo
APSEL [31:24]
APBANKSEL [7:4]
CIRLSEL [0]

ACK | Data
O 23 00 0o 52
ACK | Data
(0124 23 00 00 52

a0
0
0

L AP 58 Tk MEM-AP 1 JTAG-AP i Fh25 7 [ AP Register #5752, %5 H
e Ky Other B, AP %4 it R B/ Bank X

Register X, TMAMHE 2t — 20 IR

{* ‘Other Time Select | EnW Eddress (h) ACK | Data
(" ITAG-AP -0.0003 ms AP Write Bank 0 BRegister 0 {0} O 23 00 00 52
" MEM-Ap 0-0308 ms OF Read RLDEUFF Register (C) | oK 00 00 00 00
2.9998 ms AP Write Bank 0 BRegister 1 (4) | OK 00 00 02 &8
" Other Time Select | EnW tddress (h) ACK | Data
-0.0003 ms AP Write CSW Register (0} oK 23 00 00 52
" MEM-AP 0.0308 ms DF Read RDEUFF Register (C; oK 00 00 00 00
2.9998 ms AP Write PSEL Register (4 | oK 00 00 02 &8
" 0Other Time Select | BnW tddreas (h) LCK | Data
(" JTAG-AP -0.0003 ms AP Write CSW Register (0 | oK 23 00 00 52
0.0308 ms LOF Read EDBUFF Register (cy | oK 00 00 00 00
2.9998 ms AP Write TZR Register (4) | OK 00 00 02 &8
E 8 AP Reg Bit Assignments: &7~ AP Register i & TR R K2 X, #E# MEM-AP 1§
5& JTAG-AP i A4 & FF U fd F
* MEM-AP Select | BnW | Rddress (h) ACK | Data
| Iv 88T AP Reg bit assignmentsl AP Fead BASE Register (8) OK 00 00 00 00
BLSEADDR [31:12] EOOFF
Format [1] 1

MEM-AP X5 &
&P MEM-AP I}, 7] PLX} MEM-AP [N SRR 13 8, 18 B0 i 72 A i 3140

Xf S HCHE A B ) Register I, #E 2 Bi4E Bus HN A 8. 2)1% Endian F)/2) 64 J5

ST R S Bt AR S L PR332 5 il R D R

Entry present [0]

1
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& MEM-AP AP Read
[v BET AP Reg bit assignments

MEM AP
[“Endan g <l & Bead

TAR Auto-Inc [Single v |

16 Bits -

Filter ¥ 58 7% € A 75 Z WS Register.
§B4E AP 3T Fiter 37E |

DRW Register

DEW Register

Access Size

Register Display List | -
DP - ABORT Register

DP - IDCODE Register =
DF - CTRL/STAT Register

DF - WCR Register

DF - SELECT Register

DP - RESEND Register

DF - ROUTESEL Register

DF - RDBUFF Register

[3l am Ol Dmmiober -

Time Div= 500 ns ]

00 00 00 0D | T2R 2ddress = EoooEFFo)
Big-Endian
000D Access to EQOOEEFEQ
0000 RAccess to EOOOEFF2
00 00 00 EO
Big-Endian
00EQ0 Access to EOOOEFF2
0000 Access to E0DOEFF4

TAR Address = ED"JGEFF2I

ﬁ ;|9| é H %
18.01 ms 1801 ms. 18.01 ms.
L I

ADDR :IDCODE Register|

SELECT:DP |  MODE:Read

18.01 ms
|

emrmme ][ AV

Error Message j

gy JEs e H
Sample Select  RaW Addes () ACK Date
0.. |DP Read IDCODE Register (0) OK 0B Bl 14 77
. |DP Write ABORT Register (0) OK 00 00 00 1E
0.. |DP Write SELECT Register (8) OK 00 00 00 00
DP Write CTRL/STAT Register (4) OK 50 00 00 00
DP Read CTRL/STAT Register (4) OK FO 00 00 40
48.00070000.. |DP Write CTRL/STAT Register (4) OK 54 00 00 00
... |DP Write CTRL/STAT Register (4) OK 50 00 OF 00

213
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SWIM

SWIM & STM8 8-bit MCUs 2 Bi45 B 2B il B, 24 CPU ig4TH, SWIM L ¥F% RAM

MG A7 s BAT AR AN B G Y51, ABEAT R A

S E
SWIM Z2E8igE X
ZHITE R

IR EEHERTE

e

= mEire

Swim pin
i ce puise (1k07) | I - |
Rst pin
‘ — pulse (0) | —
= s —
i e o | ~]
ki [—
Detail Report
Data [—
BEREE s Parity Eror | I
® EBEHTIE Y | v
i
= S e
AT E ERITE | ]

s e B v EHREE E

L R

Swim pin: ¥ Swim i f 2 il iE
Rst pin: ¥ 5 Rst i i 2 i
Bkt WEREERX B BRTi A (Byte, Bit)

Detail Report: /& 75 &7~ B 1V EAH 2 it
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ITER

Time/Div = 20 us,

SWIM

228

L Length 01

n
é&ddress on

A Address: B0

citoe Vo) swimiswivy _ |fgg 4 P

N

e A WV

M=y

2.28227566=
2.28227566=
2.28227566=<
2.28227566=

o oRanTSEE.

o[~ |on || & [w(ro[=

[7]SAFE MASK
[5]SWIM DM =
[4]HS = 0,
[3]OSCOFF =
ro1sam = n

=1,
1.
Low speed bit format
0, HST
AT

e mab voost shon = ODAM ~cmmmand

Timestamp | Command = Address(h) Len DO D1 D2 D3 D4 D5 D6 D7 Information Parity Error NACK =
2.2349633s SWIM entry ssquence
2.25205332: SRsST
2.28208297s WOTF 007F80 1 SWIM control status register (SWIM CSR)
2.28227566= 2o

Internal reset sources are mask..
The whole memory range can be acc.

oscillator remains ON in Halt .

215
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SWP
SWP(Single Wire Protocol) £ Europen Telecommunications Standards Insitute(ETSI)il &t

#E, HIAE SIM =L S NFC 2 8] fr g i .

S E
SWP E8IE2TE X
LI BRRLEE
N IREIRTE g EIEFEESITAVEER
= 1[50 5 = LA E
52 None v T 2
Data Link Layer: EERUE
OmMac @LLC EFRLERE %
EREEE
(D RTESHAEER
ek
jiE BT

S1: RRlA LIRS .
S2: Frid ERHINS, F BATR S e o B R RS S A A B A e A R
Data Link Layer: #&#Z#IE MAC o2& LLC FN 31710
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IHTER

[Time Div=10us 2099 ms

unknotwn

4 SWP_Beta

CH.00 Vo) [

o )= e M N
Sample Tope Payload CRC16 B Information =

20.88719000.. [SZ €6l FF FF DC8

9000... ACT LPDU

.88719000... INR(0): Contains the ACT_INFORMATION info

9000... ACT_SYNC(001) : OxXffff

20.94634000.. |51 62 01 066

20.94634000... ACT LPDU

20.94634000... FR(0) : The UICC shall not repeat the last ACT frame

o i3 3}
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UART(RS-232,RS-485)

3 ey D B R AT B I b 75 RS-232 LLJ% RS-485 fiiferit,
SRR LA L R — A AR AT A, DL AR s, T,
PEHEE IV, T RS-485 NEFNE, BN SEK S R RS 5 A4
B, LA kBB RSN

S E
UART EE82TF X
L8y Line Wrap Data
BRI 3 : = LA Line Wrap Data & {ERRIEHEFF 28 * sEER
=7 = | BE e @ Eorese EasE-
" F % | = FiR{EA0A - (@{AER 16E5)
[Orx | Al = [JLine wrap Data
—
] ehigal F—HH&{E EEE
Baud Rate Data Bits 0A [P—
8 Y s iHaE
Parity Stop Bits 0A
‘None ~ 17 v
ST EEE
[ start BitZ & 2MsB B PEBTRAIE ﬁ BEE SRR
[(J7£$B45IREEET Idle A4S SRS FERAIUE HRuE
EERRIEE v ZEERLEE v
® | [CEE] | WE
UART £ZI52F X
LEITE Line Wrap Data
R s ST LA Line Wrap Data ‘& {ERRISHEIFF Z & * s8¥R
= 5 = | [ideioh ~] (D Eongse Eane-
: Tx |CH 0 = R{EA0A - (S{E{ER 163E4)
[TRrRx |cHo :l’ I~ Line Wrap Data
2 : |
S ‘ B-HeE @
Baud Rate Data Bits oA | - |
lso -] s B s e
Parity Stop Bits oA
IHone ;] I 1 _'_I :
SifTEEE
[T startBitZ & 2EMsB v ER.PEETIIE ﬁ BEE SR EE
[ FE4BAEIRERET 1de 175 T e ERAE
|=dmRsE ) |EEmEr v
e | [ e | mE |

Data: fFil#)_EHI-S Sim A 2 A 0 AT A R A5 TE 5
Rx: ‘2l sEA AR I AER & X RN A 1) Tx LUk Rx RS, SR {518 Data
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A T

Fetk: 4> Auto, Idle high, Idle low = Ffif% L.

Auto: [ s 1dle s} 4 High or Low.

Idle high: Idle RZSHF 27~ 4 High.

Idle low: Idle JRAIT 2754 Low,

B ST e 77 i R kg Nl R G = Bl

ffi % (Baud Rate): f&i&%¥E e, ®Fbeh 2 D (bits per second), Yi[H /& 110-2M(bps).
S Vs 1y v WP [T VA 4 € 7 A L o VA

B hzk 2 : N-None Parity(J5fiz). O-Odd Parity(%F [547). E-Even Parity ({8 [&]{7).
BEhe: T LLECE Y 5-10 fir,

fZibEAr: TRAE 18 2 7.

Start Bit Z j5 & MSBL Tii% & LSB, %5, Start Bit 2 J5 4 MSB.

WEER Idle: 7E4 2 & 17 57k Unknown £ Idle.

B ERZIE: ERIY ISR,

Line Wrap Data: 7] %€ WZHEE UEMISHE T < &, TTHEWE S ITdR.

TSR
— B o R AR K

Time/Div: 1.024 ms g
Acquired: 14:03:08.930 -II.G.’,'Smf Tt ; ‘Lealaml

3.277 ms 4.915ms 6.554ms 8.192ms 9.83ms 11.469ms
(s AR T (0 SRFTE 60T (e B T 1D MTEE G Tln (b WP 0o TRATRAE

il
-

UART 0 36us (| 936us 43,038 ms

UART decode | (P4

UART(RS232)

Channel | Value Trigget « |

([T Bl 111 11 1 S 1)
Mt S o0 (41T [Uge Yews( [UART decode(UART(RS ~

Timestamp State | DO D1 D2 D3 D4 DS Dé D7 D8 D9 D10 | D11 | D12 | D13 | D14 | D15 | ASCII Information

-51.149785 ms BS 62 0é 3E 00 00 44 D2 .b.>..D. Baud rate: 9600bps,
a-0.103995 ms BS 62 0é 3E 00 00 44 D2 .b.>..D.

50.941795 ms BS 62 o0& 3E 00 00 44 D2 .b.>..D.

101.987585 ms BS 62 o€ 3E 00 00 44 D2 b.>

153.033375 ms BS 62 06 3E 0o 00 44 D2 .b.>..D. J
T g W o A i

& -56.136 ms B -55.187 ms g 948.235 us (511111

JFJE Line Wrap Data ) #7#6 #f# =X,
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7

Time Div=100 us

o Je= 0o H  [Emrmmn [ Alv
Sample State ﬂ D1 g D2 2 D3 D4 g D5 g D6 2 D7 D8 f D9 " Dll]r DIl D12 g D13 ! Dldr D15 ASCIT " Information B j
512us 70 AC 61 2B DO 43 70 AC p.a+.Cp. Baud rate: 111100bps, N-8-1
2.446000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.
4.380000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.
6.314000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.
8.248000000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.
10.18200000... 70 C €1 2B DO 43 70 AC p.a+.Cp.
12.11600000... 70 AC 61 2B DO 43 70 AC p.a+.Cp.
=
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ULPI

UTMI+Low Pin Interface. ULPI s& UTMI #J Low Pin ft4<. UTMI(USB2.0 Transceiver

Macrocell Interface)s&—F T USB controller A1 USB PHY i 15 i ¥0i - 45X F ULPI,
UTMI A Z ¥z HE 5, CHF8bit/16bit HdE#z .

SPE
ULPI Settings >
Parameter Color
Ty ]:.
2:‘/ Channel

L B

CLK CHO | -
e —

DIR CH1 o~ | V|
I [

STP CH2 ~ | -
R [

hXT H3 v | -
Lo [—

Data 0 CH4 =~ Quick Setting

Data 1 CHS Range

Data 2 CH& J1.I1.'

—

Patad vz Start End

Data 4 CHS& Buffer Head | |Buffer Tail i

Data 5 CHa

Data6  |eH 10

Data7  |gH 11

Decode

LLPI

Default Cancel

BB WE: WE ULPI fiEiE.

J#m]{# H Quick Setting, HRiE % Data pin.

Decode: % & ULPI {105 /75, AIiE ULPI/ USB(HEALET 7).
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airaR
ULPI

Time/Div= 20 ns @ zacus 456 729ms )
Acquired: 134816 382 0ps 0 ns 40 ns 0 ns. &0 ns mﬂlns 140 ns. 160 ns 180 ns. 200 ns

Il
PID: 01 ¢4y

4 BUS_ULPI(1

Label Channel . v

—

e T
[ Bus_uLPi(yuLPY |search Al Fields [*]ext inciudes | v
1§ BUs. . e L :

amp (hh:mm:ssms  Transmit Command Do D1 D2 D3 D4 D5 D6 D7 D8 D9 piIo | D11 | D12 | D138 | D14 | D15

1 Scartup

2 PID: 01(41n) w0 04 £

Time/Div=20 ns , g 496. 72 9us oy

89.01 ns 108.01 ns 12601 s 14801 ne 108.01 ns 18001 ns 20001 ns
Acguired: 13:49:16.382 | 1

T T
ADDR, QD EMND CRCE 00

SYNE PIDLOUT 4

A BUS_ULPI(1)

LV 'd . N
JfBusy Bus_uLPtyuLPy L | search Al Fietds [*]rextinciudes | Jre A W
amp (hh:mm:ss.ms PID DO D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 CRC
1 13:49%:16.3387 :' OUT: 4 ADDR: 00 ENDP: 0O CRCS5: 00
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UNI/O

H1 Microchip %158, 3 %A FH AT /& 7 EEPROM. UNI/O % J& 135 5278 3 AT N
RGN/NREA T, ST 10 AL EE D> B R R T AR R ok, AR A A1
FAR, T BB A ) — il B S A TP . UNI/O S22 A 2 48785 (Manchester Encoding)
fih, HdhfL4m=Jy 10Kbps % 100Kbps.

SPE
UNI/O EZI8T X
LERTE BRZERE
>
=7 BEEEAT R (D  strtreader | ]~
EIE IT\E— = MAK/NoMAK [ ] +~
FENIERE SAK/NoSAK | | v
e unknown | N
Device Address || | v
BIfRER 6
’ onmand | [ -
HFEARE  210% v e I e
FITEILIRE £25% v Data [ B%
g Hoi I -
3 8 0 Standby Pulse | | v
Eaxiy il
O IR SRR
REARIIE HERUE
EEERR v EEBREE v
Lo B

BIEBE: BN UNI/O [idiE Jy 0,

EEHHE T % UNIO i\5 2% & ik v5 /&, 8Bits Y 12 Bits,

RYFREBVE: W T R NRZ R R 2, T A+10%F1+25% .,
WEBE: EifkGE O EPE SRR 8 £ 16 £,

223
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IHTER

Time Div= 200 us

Start Header

cen e [l  lemsme [ JA v
Device Address Command Word Address MSB | Word Address LSB Do D1 D2 D3 D4 D5 D6 D7 ASCII{DO-D7) j

b B Family:A0 Device:00 |SI{(WRDI)

£.259200000.. |Family:A0 Device:00 (B3(READ) (00 00 29 [eB |[pe |[EB [2c |ms o3 |21 |)k..,..!

11.05260000... BB [EF |[sF |[sF [4c |Fc |10 |EC |.._cL...

19.71310000.. |Family:A0 Device:00 [GS(READIN00 10 BE D& |ED |s1 o6 |45 (4D [s9 ...Q.EM.

22.50740000... 25 |8E |s1 |65 |53 [05 [sC [33 |s.ces.\3

31.16530000.. |Family:AO Device:00 [GS{READ)IS00 20 EC |[3F |sa |16 |a7 |22 |[ep [ec [.°T.."..

33.95920000... 8F |60 |pa |F3 [4E [4A (60 (3D |.'..no'=
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USB1.1

USB(Universal Serial Bus), #rA47” /3 HHBAT R, E&YIH 7 Kol frifil e sk Jekr
IR B B ZCESAR . BERTHENL. AEJ7 R, NEC A1 AT&T. USB i 1994 42
. B 1.0 il 1998 4 ¥ 1.1 hi, 1fi H 1Ty 2000 4EFTHEH 2.0 iR, USBL.1 i (138 F¥ B
b 12Mbs £i7. % 2.0 Jiift) 480Mbs 7. fF USB Bhisth, FERH 2 427015 (D+41 D-)
SKeA g2 1 i A = AL 0 V03 1 i

S E
USB1.1 EHET ? X
S8mE ST EEE
e . L RIEESARE
= D+ |a0 : = e HRIE
o- [ - EERASEE v EEESE v
Hdi )
HRaERE
- @Baas OffE OE @ Sync I -
[ A #ruseiBE B SF st T Packet ID T -
an Frame No. / Address /
HEpE Exbont/Oata | v
#ETPID SOF v CRC5/CRC16 [ -
TR sifd ¥ x I -
L7 Host To Device /
3®iEPID Device To Host I
[JsoF [JoaTA1 Type /v
Osee  Llac et I
DIN DNACK bRequest : %
Lo [lstaw walue [—
S i windex —
= wength |
(iR hramAIE Deserpho —
i [ | EUH

D+: USBL.1 ¥ #fi L4612 D+.

D-: USBL1.1 ¥ ¥4 2 D-.

il sE: #ow USBLL 5 A REEOR A 0RA, & 516D USB frifE Hig fiiid o
ARz~ PID: ] LAZER 5 B 1 AR BT i 34 PID FhSSArvE Rl B .

BnEER TR TR & O o 7 2 8 AR 16 A2

JE PID: AIEFEA R RE E B

B BRZIEE: EBOY LI RRZIRE.
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IHTER

7
Time Div=1us 57, .9‘3 us 53.3? us 59.3]3 us BD.BIB us EV.HIS us HZ.SIS us ﬂ].sls us ﬂ4.8|3 us 6588 us 663‘3 us 37.3]3 us
- . [ b T u
SYNC | PIDSETUP SYNC | PIDDATAD DATA40 DATAD4 |DATAB2 DATA00 DATADD |DATAOD DATADS DATADD | CRCIBET6I
: ! : : ; ; £ ! : i ;
| : I i ! I ! I i | ]
4 USB11
USB1.1
@
AR B il ’
CH.00 Vo " 15 8
[ cor I G [esmams 7] AV
Semple PID Frame Number Mddss | Enpoint | CRCS DATA ascit CRCI6 Packet Dusstion Information j
57.19000000... |1 SETUP (TOKEN) 01 00 17 3 us (33 Bits)
60.19000000... |2 DATAO (DATA) 40 04 82 00 00 00 08 00 Bicavaas E767 8 us (96 Bits)
68.74500000.. |3 ACK (HANDSHAKE) 1 us (17 Bits)
93.68500000.. 4 SOF (TOKEN) 0719 ﬂ 3 us (33 Bits)
96.93500000.. |5 OUT (TOKEN) 01 00 17 3 us (33 Bits)
99.93500000.. |6 DATAL (DATA) 01 01 00 00 05 00 00 00  [........ 762C 8 us (96 Bits)
108.4950000.. |7 NEK (HANDSHAKE) 1 us(17 Bits)
« 10 5]
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USB4/TBT3 SB

USB4 il Intel Tunneled #8563 R AT [FlI A& 4 DisplayPort 525 PCIE #1415 5, LA &
i%PMRMHwawW@ﬂ%KQWT%%HBBZOSLBB&ﬂ%m@mZ&i%
Thunderbolt 3/4, H:.H1i277iE1E Sideband (SB), fE USB 3.2 J& AH & X Nk A\ Alt-Mode
(Alternate Mode) #5302 JE AL WA i@ B TE (40 DP Alt-Mode j# i Sideband
WIE L AUX (55 ... %) 75 USB4 Ui, Sideband i1 i@ 84 2 Th g I LA A USB4
PR e BN R S EIERAIIA1, PLRHE N BGE TIEIRAR 20 17 20
it Thunderbolt 3 ¥E45 & % & H, <=5 A Thunderbolt Alt Mode.

1. SHkE
USB4/TBT3 SBChannel 22 X
HERE ER S
Ty
i BERET mERE Q) O | - |
Sideband TX |CHO = @TX O only T% Lane State Event (LSE) / ELSE “:| v‘
ORx () only RX
B sideband kX  [CH1 = O T and RX Complement LSE(CLSE) / ECLSE “:| v‘
i Start Transaction (STX) - AT “:| \,‘
Hittig B
AR TSR Start Transaction (STX) - RT
S e art Transacoon (S0 -RT [ .|
[ FiREETEHIEHRHEE O uss4 2.0 Data Symbols / Link Parameters “:| v‘
() TBT3
LeRe  Hoe e
mEE
e End of Transaction (ETX) “:l \,‘
i EEESEEE
BILHE SR No Meaning Byte B
Fh % v EHRER v
B\ HE B3

a. BEXRE:
Sideband TX: &AL LSEZ 1R 70 B A I EIE S 5
Sideband RX: ERiAJyEH], WiEId 21k Sideband RX J& I XU TE 73 B i .
BIEX B BN TX, AIFEBIE XL $E TXIRX JEIE F L #— M.
WMEBR: BN TXand RX, FEFR & X 26 4% /R Wl — NI pg #ds, wl i

@
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b. Hfb¥E:
AR, iy USB4 2.0, AT LA RIRCA TG 224 USBA/TBT3 SB 15 570 #r .
TR X R ZI B BRANEER, 1EBOE BT RR %I
TR BRI S B BOANEER, Eaik, WIRR 1z B o 8o T4
i, 424 ) Data Symbol b L 3, FREIR

TEXF, WA,

1 Channel Transaction Type Reg Len WnR Data Symbols / Link Parameters payload(H)
SBTX RT Addressed vendor specific (15h) 35 Read

SBRX AT Command Link Configuration(0Ch) 3 Read

SBTX AT Response Link Configuration(0Ch) 3 Read 03 F3 03

Byte0 [0]Enakling Dscision {(Lans 0): 1
[1]1Enabling Decision (Lans 1): 1
[2]Asymmetric Decision (Tx): 0
[3]Asymmetric Decision (Rx): O

Bytel [0]Enabling Request (Lane 0): 1
[1]Enabling Request (Lane 1): 1
[4]1Bonding Support: 1
[5]1Gen 3 Support: 1
[E]RS-FEC Request (Gen 2): 1
[TIRS-FEC Request (Gen 3): 1

Byte2 [0]USB4 Sideband Channel Support: 1
[1]1TBT3-Compatible Speeds Support: 1
[2]Gen 4 Support: 0
[3]asymmetric Support 3 Tx: 0
[4]Asymmetric Support 3 Rx: 0
[S]1Request Asymmetric Tx: 0

Time/Div = 80 us, 657.005ms 1]
Acquired: 17:19.19.052 655.91 me 55,96 me 856,01 ms 656.08 ms 656.11 ms 856,18 ms 856.21 ms 656,28 ms 56.31 ms 656.41 me 656,46 ms 856,51 ms 656.58 ms 656.81 ms

1 ! i i
LEI']D'EI:I'ZE'QE'CE'CE'D@ '4 1 ']D|D4IQ4|E7|:E'4EI

4 BUS_USB4/TBT3 SB

USB4/TBT3 SB

R }aus{aus_usama'rs SB(USB4/TBT3 SB) _ |y |EmrEm Eli?:’ﬂ%‘ <A N
) (hh:mm:ss.n Channel | Transaction Type Reg Len WnR Data Symbols / Link Parameters payload(H) AsCll C(EJLSE / CRC Information

344 : RT Response Gen 2/3 TxFFE(0Dh) 4 Read AB 25 8B B2 I ip €2

345 RT Addressed Gen 2/3 TxFFE (0Dh) 4 Read 24 87

346 RT Response Gen 2/3 TxFFE (0Dh) 4 Read 2B AB CB CB +aa C4 BA

347 RT Addressed Gen 2/3 TxFFE(0Dh) 4 Read 24 87

348 RT Response Gen 2/3 TxFFE(0Dh) 4 Read 2B 2B 8B B8R o 24 22

349 RT Addressed Gen 2/3 TxFFE(0Dh) 4 Read 24 87

350 RT Response Gen 2/3 TxFFE (0Dh) 4 Read 2B AB CB 8B +.o.. o5 4A

351 RT Addressed Gen 2/3 TxFFE (0Dh) 4 Read 24 87

352 RT Response Gen 2/3 TxFFE (0Dh) 4 Read 2B 2B 8B CB +.. F4 92

353 RT Addressed Gen 2/3 TxFFE(0Dh) 4 Read 24 87

354 RT Response Gen 2/3 TxFFE(0Dh) 4 Read 2B RE 8B 8B + F4 B8R

B — a BT ———— E E— E— s
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USB PD 2.0/3.0

USB PD (Power Delivery) 2.0/3.0 /&#F BMC (Biphase Mark Coding) 4w, N FEZE
A UK AR TSRV P HUAT S YRS S H & USB Type-C HEFE A IS E, Wt T
JIE R E R AR A . PR K TER 240 W, FE HLIEEINER, FH P R & SR
USB-PD (4211, RIFTLUNEEE e, HATSCHFCAS Y Revision 3.1, Version 1.0,

SHRE:
USBPD Ver. 1.0, Rev. 3.1 S22 E *
£@ErnTE TERER
_ " . Configuration Channel {CC)
e = = P bl
-_»/ cc1 CHO = ccz CH1 = (]. reamiE
CJvom SOP JECP
e
Acute USB PD VDM v1.01 e
All the number is HEX mode
Format = YOM Header + VDO(s) Extended Header
Maximum VOM size iz 32 (e.g. VDM 1 ~ VDM 32) W ]
< > Data Object(s)
Rl EREE... CRC
[ petail Report [ ]:ERZRET 5b #1{H
HiELEE
UL R A RE
—
FEATE RiE RS ~
RS EiE R E ~

MBI E: % Configuration Channel (CC)iEiE CC1 1 CC2.

VDM: ‘A% VDM B[ i3 FH Vendor defined message 1jfE, 1% T fig /& 152 B e B S £ LK)
Structured VDM 1[5 52 LK SVID / Command. 1] LA o 4 48/l 37 D e A AT B S0
(LR8N S I
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7] USBPD_VDM txt - =% — O X
BEP HED #AO BENV =E

wcute USE PDOVIM v1.01

W1l the number iz HEE mode

Format = VDM Header + YDO{&)

Maximum VDM =ize iz 32 (e.z. VDM 1 ~ VDM 32)

Fupport Header Structured VDM only (SVID / Command Ite

Each Vendor-defined command haz a corresponding VDO(S) e e, 10,0ISCOVER_BUTTONS command and VDO 1

#ATDH 1

#Header
Bite<31:16=,8087,Intel Vendor-defined meszaze
Bits<4:0=, 10,DISCOVER_BUTTONS
#Header

#YDO 1

WD0=23:9=, ,reserved

WD0=8=, 1 Sleep button
WDO<7=,1,Eject button

WDO=6: 1> ,Teserved

WDO=0=,1, Power chaggis button
#YDO 1

#YD0 2
#7002

##YDH 1

VDM 2

#Header

Bitz<31:16=,8087,Intel Vendor-defined nessage
Bita<d4:0=,1C,Vendor-defined command

#Header

#VYD0 1

WD0=23:9=,  resgerved

WDO<0=,1,Vendor-defined function ON

#YD0 1

E1F . E19T 100%  Windows (CRLF) UTF-8

VDM (Vendor defined message), # % v f#i [ 32 >(##VDML1 ~ ##VDM32), H H1 & — %1 I+
KX XX A& B IR], 15 270 24 5 vh FAth s 7 A8 H
/4 VDM A& i1 Header R F: %M [ VDO (VDM Object) #Hi%, Header /& VDM 55—~
Data Object;#| T 1B 4 VDO(s), NR 4 Command Jiia b RS o
Header #3431 il £ F 2 ~#Header £ SVID / Command {5
SVID (Standard/Vendor ID):

Bits<31:16>,8087,Intel Vendor-defined message

F7R1% Header bit 31 ~ bit 16 [¥)%{& v 8087h i, B 75 Intel Vendor-defined message.
Command:

Bits<4:0>,10,DISCOVER_BUTTONS

F2751% Header bit 4 ~ bit 0 [1%{E >~ 10h I, Command B i 7~ DISCOVER_BUTTONS.
i VDO(S)# 43 . F 2 AMVDO 1.2.... 4 Command B R il E, VDO 1 £IREE
—~VDO; VDO 2 MIZF/R%8 =4 VDO, MBI VDO 2 & 7
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#VDO 1

VDO<23:9>, reserved VDO 1 bit 23 ~ bit 9 FIEE N =, £ 7~ N reserved
VDO<8>1,Sleep button VDO 1 bit 8 ¥}y 1,775 3 FF Sleep button T
VDO<7>,1,Eject button

VDO<6:1>, ,reserved

VDO<0>,1,Power chassis button

#VDO 1

#VDO 2

#VDO 2

B —A~ Command #A HXF M1 VDO, Fr LLH Al Command (e.g. 1Ch) i 7£ VDM 2 SZH
##VDM 2

#Header

Bits<31:16>,8087,Intel VVendor-defined message
Bits<4:0>,1C,Vendor-defined command
#Header

#VDO 1

VDO0<23:9>, reserved
VDO<0>,1,Vendor-defined function ON

#VDO 1

#VDO 2

#VDO 2

##VDM 2
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BB 5b BfE: BRINE R 4b Y] 5b #1H .
Details Report: %1%} Data Obj(s)f 5 FE4H 1 bit fEdT .

PALESES .

TimefDiv=100 us

1876 5 18765 18355 18385

1876 5 18765 18355 18785 18785 18755
I I I | |

Preamble : o i108F Data (FF008001) CRC (4A4F0344]

18755
I

USB PD 3.0

Channel ¢ »

Yol S 1
3 JBus){ Decode(usePD20) _“. @ [ L[searcnaiFieiss  [+]Textincluges| Jre A

Timestamp SOP_Sequence Message Type Port Data/Power Role | CablePlug | Rev.  MsgID | Objls) Cnt | Extended Data Objfs)(h)

68 17.24532981s S0P GoodCRC DEP (SRC->SNK) /SRC 2.0 7 0 N

69 18.747344s sop" Vendor Defined (VDM) DFP or UFP 3.0 0 1 u SVID(PD SID=FF00) ;Structured VDM(1);Cormand Type (REQ) ; Command (D:

70 8.7490026s SOP" Vendor Defined (VDM) DFP or UFP 3.0 o 1 N SVID(PD SID=] ;Structured VDM(1]

7 18.7506563s sop" Vendor Defined (VDM) DFP or UFP 3.0 0 1 u SVID(PD SID=] ) ;Structured VDM(1);Ce

72 18.75263443 S0P Source Capabilities DEP({SRC-5>SNK}/SRC 3.0 0 1 N Fixed supply;Voltage {5.00V);Max.Current (1.50R)

73 18.75429333 S0P Source Capabilities DEP({SRC-5>SNK}/SRC 3.0 0 1 N Fixed supply;Voltage {5.00V);Max.Current (1.50R)

4l | |

FHISHEBERR/ BT -
http://www.acute.com.tw/sc/p3 product detail.php?cid=13&tid=29
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Wiegand
Wiegand 3 THEMSAE ] T ARl A 1IC IR, TIEEHIR . PR B s Ze v i

SHIE
Wiegand Settings X
BERT zaean ERZERE
SBERTE
* REEHAEEER
= D o
Data0 | AD v Data “:] v|
Datal | A1 v EaRy IQ‘
ERNEIE
s BIEESITAIEEE
gk tEAITE
EE R v
HERUE
ZEREE 5
HiR B

Data 0: Wiegand data 0.
Data 1: Wiegand data 1.

DGR

Time Div= 5 ms

Wiegan
SEEEE B il
CH.00 Y J |
wren Jes( e emrimme [ AV
Sample Do | b | D2i [iD3 | D4 |5 | s |ip7 Even parity 0dd parity Information
10ns 3B Bl B7 89 1: OK 0: OK
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¥2% KLk Bus Trigger

fil R A Basis of Trigger

A8 i & Th 8% Introduction of trigger

fith 5 Th REFE AN HIZ B8 0 A AR RE A FL i, AT R A IR 18] A ASEFH AT AL BR A oK, A Ay

MRS E BT A A AT, RTINS BTN B IZ AR 7 i il A ThRe, BR T

B MIURGHESL, WIS AR . DA 2 A A5 B 75 2K

The hardware of logic analyzer take the parallel processing technology to check the signal

fil R I Mode

1. BT Efii & (Pre-Trigger)
I AR LE N T b, A SRR TS R A R i AT, 3l 250U FH i L Al
(Pre-Trigger) Thig. 7E#% T [JTIEHUE ] #/5, ZH PS8 S X Tk
ERAICARE NG, A ikl T GRIOTIRTE I, AN A il A
7)o BT CAEZ BB 70 W S R IR 52 v X 22 b A b 18] R BCHE B, AT AT AT & fid A 2% AT
WS BN S LE AR RO H ik A T

o U
I( Al

>|< 4_/
\00111,000100001,

IS HEVER Y

2. Ja B fl & (Post-Trigger)
X FEARIAR T, T TG HE | G, 280 R bR kA 5 T UG A
fil R e R BT 4R 8 AL B T MR, R R I BT WAE 2 e st b

Trigger . Rl A4

< Post-Trlg_ger Data
Qoo111ooo1oooo1<—/
| BNES RN B
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3. fih R ZEIR (Delay-Trigger)
B AL N I R, Ay BRI TS AR R 2 Ja, IR IEIE — BN 1) J5 A4 T a4
B S, wimT DUE R IR Thfg, 10 AR GE IR fR IS 8] o 4 TS B R D) Ja, il ot
PR AT I I A B L

4. fil R B &K E (Pass Count)
PR P E i R SR B IR, — IR IiPass Countsi2 B fEOIR, X AR R
Bl R Z BSOS BT AR TECE O . R BEE Y N IR, AR e S s TR
SENHLIRES 7 2 A HIE Z R . Pass Count (i) i KAE AR FEAS [ AL AN B Bhi % .

5. EHEMk

i TR ER [k ], e Bali H 2 %A%
f83 | FEEY | Adv Capture  HfE

% ﬂﬁﬂ B H’X V

ii%% Qui:l; éettin A 200MHz (5ns) sEiig BREENE(Y {BET Repeat
' % | FreeRun | 250 MB-64CH
| v Free Run ‘
E—EH

Tlme Div=5ms -192s 191 s -19s

Multi Level

NAND Flash

SDIO/MMC
SDIO/MMC Data
Serial Flash

SPI
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Parallel Clause fii k&

wuprws Q)

«,» Edge Trigger

** 10th Edge Trigger

“+ Channel Value

% Bus Value

“.* Bus Value on Signal Edge
.+ Edges Too Close

.+ Edges Too Far Apart

** Edge Followed by Bus

“++ Edge Not Followed by Bus
%+ Pulse Width Time

e @)

My Setting1 & X
My Setting2 - X
M Rz EpiRE

(2]

* | k...
IF ICH—OO B [Edge :I IRising El ® .
ror — [JE [fon | &
e [Jlx )
18 Timer 0 AND & Timer 0
THEN (=)} Timer 1 vz
th SR
AR O l‘ B (T—h3)
ELSEIF
* |
2
THEN -
mchafe 2
o N Else If oo 181 Else
® |k
IF
Cr—] e | -
-y
APE/E 1 ks 7] (150000 [us )
THEN v
(@ e casms)
e B Else If == HEN Else
L it

Il Parallel Clause &&= 7 “1

©

ARER:
RS x 14
FEREER x 62
SER A
fEFE Ax 13
{EfE B x 16
{fHE Cx 16
{E+E Dx 16
Timer/Counter 0 {&{%
@ Timer ) Counter
st > ] 10000 s [
Timer/Counter 1 &
#E® @ Timer O Counter
et [> [)[10000 Hns [£]
Timer/Counter 2 {4
#3 @ Timer ) Counter
e [> [F)[10000 Hns [
Timer/Counter 3 i
#X @ Timer O Counter
REE 10000 Hfns [£]
v TEE X ELH

Parallel Clause filt’& 7 H $2 4t 16 fir. 64 FhiZ 441 S5 4 41 Timer/Counter 25 7F (71 1),

A DU 25 B TR i S AF IR LS 73 3EAT 20 SR A B 2 BRBERE i A J ST LU B R 5E

TIRAT B -

1 FEARRCEX: SROVMAFEARIRM M 2%, R A e I F) 2%
PREAL AL, DR bR bR S B LTI H 05 BL s i B 307 e B b o

i

[Edge Trigger]

\Lﬂiigger

Trigger on an Edge of a Channel

2. kAR BOE X

236
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P 2
IF [cH-00 [][Edge[+][Rising  [-] % g
eAND ~]|cH-o1 FIE [lon ® %
3@ ; :] 1= |-
E98h Timer 0AND & Timer 0
QTHEN {21k Timer 1 v
o EHSEMART
‘555 0 )
ELSE IF
|Anything :] % bl
%
THEN VL
EPUR 2 -
o 2 Else If o 111 Else e
® EE.
IF .4 .
CH-00 M= [lon | *
T
A 1 meshaAn [ [150.000 8 [us []
THEN Ve
L)
o HEh0 Else If s 1810 Else
ol AR @

@ State ffr)Z #Z4H: AT VIR ST R B R W g AR

@ State P AHIR: AT RURA LI BT X BUF 2 SRR DUR) Y AR S e, R %
A 80 A1 TAT

@ IF SFAFA: IERRHRE X E B EIE N fil ke 26 fF8E, AT L AND/OR #
B G 2 A FAFEAT IR RE «

(BEIEE AN GAAUE LR WHRE LU I8 IE O BUE B0 R e A fe s, W]

LAFIN X EEXF Bit B il 5 #EAT HUE Loxs N h 45 AR EUE y 16 1,

BN b S5 RAREUE Y 2 2], Ak b BZ h 25 BRI 10 B

\Bus_[A7-AC]

= []/ABn | »

aND[*] [Bus A720]  [+][= [7] 10101011b | =

|AND [+ [Bus_[A7:A0]

= ][

[aND[+] [Bus_[a7:a0)  [+][= [+]|xBh

| =
| »

aND[+] [Bus A7:A0]  [+][= [] AXn | ®

Timer/Counter i& A EE X AT 4 %) Timer/Counter i& 47 HPIRASHE T ELR, 5
Timer/Counter i& 21|45 7€ FUE AR AL, B NARERA AT
RAERE e LA TR EE X AT SR A IR IR, B SR A8 R 4R 2 st

237
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LT LR
iv.  EefERRHE
o WA SN AND / OR IF &0, I 20 2 6 VA
T MR ERAE, NS
PR B bR L BRI 5 £ 2
LR A A %
U0 e X G SEHR 0 5% 1 P 2
@ THEN S PFP A AT Rk S0 4% P PR 10 59 377 10 SRS i AT
(E 2). ZHCEN Auto HZWE AR H R E — AR, W24 e
MR #5805 Auto HAZIE R R e H i s — M2, T4
T EE AT T — 2.

THEN

| W Auto (Set Triggered)

W Auto (Set Triggered)
» Goto Next

W Set Triggered

Goto State 0

Goto State 1

Goto State 2

Goto State 3

Goto State 4

Goto State 5

Goto State 6 =

_|KE

\dd Else

L B R G TR AT IOATEY, W RN B, BB Timer, HU
IR AT TS RAFIETE o

® ¥l ELSE IF/ ELSE 414 siikimA ELSE IF/ELSE 414, R4 &4 it
SRHEFUIGT , H F TR AR T A5 AL FEPAT AN RT3 B 43 3o B i) 2%
PR SRR R, 25 TR W E ELSE 250 M T AT B & A, Haxk
oy AT BRLEIEI ) o

® iy State: FUEIIAGBT State B Z 554, BB E 4 2 IHFE T IRECE .

. TR M Timer/Counter 1% 5€ [X: &~ H 87 7] H B8R %0 LA & Timer / Counter 1% € »
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Timer / Counter; 145 5E T/ERER A Timer B¢ Counter, Timer fiz/ME N 12 N TA/E4
Z[A]E (200MHz U Ty 60ns), fix KAE A OX3FFFFFFF A LAE A1 6] bg

(200MHz BUREFR T 2129 5 F0); Counter f/ME N 1, & K1t N Ox3FFFFFFF.

4, fil R L SRAT SR IX ;. $RALAE F 5 ORAT H AT 15 e BB E AT RAF I e B H ,  wl #
NBE LK E N 20 N EA TR/, TERRERSUMEEREAEET/EERT,
FH T E Z e I H 20— 3K A H 3% 1 PClauseUserSetting.aqr £4 %4

frag HAfE .

BB (R [RE R
My Setting1 & %
My Setting2 & %

| AR B, A RREEEYAE o H AT BRI, S0 E Tk
R 10 e 300 RN B TR
L R G 0L G T ER AT T
K 5 1 s

¥ 1: Timer / Counter AT 300MHz. 250MHz. 200MHz }% DL T 2B RE R 03 it
VE 20 IR ER Sk, U RGUIRS BT B SR &, BT 1A Gk m
?BZ}I:ZO
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BEIGE

fih ke S E
RN A 52 1 T J 2 B0 P )RR 1 T

AR A AR SR

Channel @
cs# EE
SCLK XE
susioo (A2 |2
sosiol (A3 |2
WPHISIO2 (A4 |2
Hold#SI03| A5 |+

CS# Glitch Trigger

None :I

Width < 832ps
|

v tSHSL>=3.333ns

[ —

tCLQV == 8.333ns

| I E—

Default

1 Serial Flash / SPI NAND Flash %% %

Clause Trigger
Run
N2
) True
State 1
Uik — False
State 2 L3
Sute2 gy

—_— Trigger

Statea:’\:. x
T2 —L
W Tigger

" State x5

»* Counterx2

Timer 1

Timer 2

®

State 3

@ LogicOR ) LogicAND
Event 1 ‘ o= OR
(-] [ [o] [o] (GO
Single Mode
8 cycles

EUWI a3 |

ool

\1m [24:>H 320 ‘_U

Dummy cycle(s

[O In @ out

\smm“

Dataofs |0 byte(s)

EEEE ]

<< Advanced Setting

v 0K ¥ Cancel

Timer Condition

AND Timer 1 ‘ = :I 5ns
v/ ANDTimer2 [>= [+] sns

Ifthe condition is true, then...
Reset Counter 1
Reset Counter 2
StartTimer 1 from reset

Start Timer 2 from reset

1 FERBEMESHEBE: NWEREEFAFRNMAFIEH AR, E2

fil R B o

B R ISE
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2. IEAAMETEE:

Run

Run

—_— True J/ —> True —_— True
5

[ State 1 ‘ 3 False state o [’ —  False [ State 1 ‘ — 3 False

State 2

% Tr\gger
] —> Trigger >' —> Trigger
State 2 ‘ State 1 ‘
|:) State 3

State 4 ‘
—> @ Trigger ‘y > ® Trigger |’ L' Trigger ‘y

State 1 next State 2 then
State 1 next State 2 State 1 then State 2 State 3 next State 4

Run Run
—> True Jr — True

:VF *
[ State 1 ‘ —— False [ State 1 ‘ — % False

State 23 ‘ > Trigger —> Trigger

State 2 1
e

> @ Trigger ‘y —> @ Trigger |y

State 1 (Active T1) next State 2 (Time >= State 1 (Active T1) next State 2 (Time <
T1) T1)

LR — MR (State), %N i True V1 [ 56 T — 2, False 1
LT ph . AT B B

R RPN, 55— AR I False JFERSIS M.

FE MR B, R I False IS5 E .

e P s e T8 i o 28 R 6 A T

PR LA E T OB, BRI 2 A & (O e«

s @ Trser [T |t R T A TR th

pii b swexd |; + cowterx2 [y g

Eﬁﬁ%iﬂM?ﬁ%ﬂui}%% Timer (AR E#. Timer K&/ NZIE K 5ns, & K1E N
8 k.
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3. MRYENHSHRE

BEIR 4 7 2 7R AR AR 4 AW 2 P T 62 (I AR K 5% P

#e B757 State 1 RN H RN /R E90 5

Logic Condition ® OR (" AND ] DL 5 I /22 Hh &N ZH A (Event) 1] (1138 4838 B2 0

4y b S P B OR |y g BT ) ORJAND 4 fHF2L 2 KB
Rl HOR | | AN | pratay ) s finf %2 2 8 4 ORIAND fifl R % 1F

o 2 S K I 2 AR i R RIS T A BTN ), BN B 503 2/10/16 ik,
“HERIREL(FE N b, 1 01000001b). +HEEIEL(R A, W1 65). + Nk
i h, 4 41h).

B E N FHE SIS R R0 S5 LN R
AND %1F OR %1

XF L2 fid A S A
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4. BE)(Timer) 511388 (Counter) i €

Timer Condition

[v AND Timerl |« « | 5.000ns
[v AND Timer2 |.— « | 5.000ns

If the condition is true, then...
[¥ Reset Counter 1

[¥ Reset Counter 2
[v sStart Timer 1 from reset
[v sStart Timer 2 from reset

L ANanGed Setting >> oy T R B A 11, 45 Timer &% Counter 55 4 B

B

TROEE R Timer (9258 350 AR pa , B B BOE B AT T e X & 213 E

B,
Run Run Run Run
v oy v ooy Vo Voo
s [P | meteff | peief | pelef
State 1 State 1 State 1
FRALFEAT State 1 BREAT | HepEsT | HEEAF T
Ti Tl HR KT T2
JAsl T2 AT R T2
FAFRAL B T1 X
S AE RO S =¥ % Co S o1 2 o
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B ERMA

BiSS-C & %

R ZHE

mi T HEF R [BISS-C stk | , 2B N EFR.

[N Biss-C BFIRE

Channel Clause Trigger

m 0 = Run
N2

sLO 1 State 1

1k

Option

Serial data length

[12 |
Type of data

|com

Simple Trigger

Start of frame

Stop of frame
Error Trigger

CRCE Error
CRC4 Error

Default

—> True
— False
_) Trigger

"= State x 7

" Counterx 2

Timer 1

Timer 2

®
—> ' Trigger

State 1

Event 1 = OR
CTs
Dont care(xh) EI
Commands IDL
DS | Xxh l | XKh l
CMD  |Dont care(xh) :I
Bypass |0 yte(s
Data
Data Size [0 |

Advanced Setting ==

 OK % Cancel

2. Option:

Channel: % & MA/SLO j#EiE

Serial data length: % & SCD K&, BRI\ 12 bit, H AR HiA 255 bit
Type of data: ¥ & CDM/CDS 41,

3. Simple Trigger:

Start of frame/Stop of frame: ¥ & fii & 3440, start &Y, stop 7B

4. Error Trigger:

CRCS6 Error/CRC4 Error: ¢ & fift /& 3573 CRC6 error 8 CRC4 error

Clause Trigger: &2 a2 W GE A) = % 150 8H
fib R AR X X 22 R 78 5 il R TR A SN O 2 P L R VR AR A R 2% A
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T CTS #$% Command 5% /2 Register Communication 3516, fh2% ik BB R 2K 5, 7] T
Z B PR AL T BN 8 8 I U B B IR B XA AT A
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CAN fili &

XFYLA: TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

i & ZEBE

il TR R TCAN BRI RA |, 2 BB EFs.

Il CAN BBEssa=
BB
O CAN O
@ LAPort

|CAN L :l

] FY

Data Rate

(500K []bps

Simple Trigger

Start of frame
End of frame
Data frame
Remote frame
Error frame

Overload frame

bi-F

Clause Trigger

Run
A
State 1

—> True
—> False
— Trigger

—> W Trigger *

e Statex 7

5* Counter x 2

State 1

Event 1

eSS

ID

Data
Byte 1
Byte 3
Byte 5
Byte 7

OR

3

|11 Bits ID

| XXXh |

&5

-

| Byte2

&5

-

| Byted

&5
-~

¢

-

| Byte6

-

| Byte8

v fiRE

bt
=

=
ps
-

=
&
=

b
=

®EVR

Simple Trigger: # & CAN 455 frame fili%k .

JEIE: ¥ CAN $Z10(1X TravelBus B RFINLFI S Fr)ali2& LA H#IE.
Data Rate: %52 CAN data rate, 2 Cr[ 4% data rate, fd F & 0] EATHIN

Clause Trigger: &2 a2k M GEA) 20 &2 501

fil R AR X X 22 R A 7 il R AR &N B 2 Y BT B TR A R SR A
Trigger On i H4A 11 Bits ID, 29 Bits ID, Data, 11 Bits ID + Data, 29 Bits ID + Data .
FT ID Al Data 7B N5 € B K HUE, B R X AR RE .

o ~ 0w npoE
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DALI fii &

X ELAF: TB1016E, TB1016B, TB1016B+, TL3134B, TL3234B+, LA3068B, LA3136B

A) »
fih R Sk e
YA \ o N —
i AR ER TDALER MUK |, S BB T B FoR.
[l DALI Trigger Settings e
Channel Clause Trigger
DAL 0 - Run State 1
2
Data Rate State 1 L —) True Event 1 o= OR
Ty e 102 ] || Costome
i _> Trigger
. . |Short Address :I A power
Simple Trigger
Start of frame e s
End of frame L9 Tigger [Short Address =0 -]
Data byrte
== State x 7 |D_0FF EI
" Counterx 2 Data (3 bits)
Address byte Data byte
| 01 i 00
Default W OK *® Cancel

EIE: W DALI #IE.
Simple Trigger: #%5& DALI #5& frame fitlk .
Clause Trigger: &2 a2k M GEA) 20 &2 501

Eal A

fil e SR AFBERE X L DX 2 R e 5 Ml AR AP 2 A TR VR A SR A

n] ik e 257Y(102, 103), w4 FhE(short address, group address, broadcast, response,

special command), FAJ 41X HEE CMD kAT 55E, 7R A] H 2 X
byte, Opcode byte.

Address byte, Data
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eSPI R

T EHLA. TL3234B+. LA3068B. LA3136B

fih ke S E
il THEA ER TeSPERPMAA ], S EI N EpR.

s

o
o

o

Il espI sBE2sE= ? X

Cs#
SCLK
Vo2

Alert

Start up settings L5 @ Trigger * Command Response

Clause Trigger
Run State 1
¥ — S Tre @ Logic OR O Logic AND

State 1 e Event 1 OR
ven
—> False s

—> Trigger

4

0
1

Command |Any Command (00h) -

Response |Any Response (00h) -

3

@] = W= o

AR[(AF][4F[[4F||4F] |4

Data Dir @® Command ' Response
Data Offset || Any Ofs [ 10+

| OPCode

Response |

|Single Mode = | Yxh l | XXh l

|Alert From 1/0[1]

4

e State x 7

|CRC Check Enable

4

#* Counter x 2

Trigger on

tCLQV 15ns
[

Format Error
OPCode Error
Response Error
Status Error
CRC Error

7 v HEE ¥ HR

o~ w0 D

AIE: 3E eSPI JHEIHE .

Start up settings: %€ eSPl WIIRIRESSHL

Trigger on: filix eSPI 4§ error.

Clause Trigger: &2 Bk hGEA) 2 & 1569

fol e AR B X s B IX 2 SR e 7 il R AR T AN 2 A BRI 2 A R SR
Data D|r Jz*'ﬂq:ﬁﬁﬂi Command jz Response H ) data aﬁ%};‘é

&g | LEW | Rads DO | Df D2 (D3| D4 D5 D6 DT ASC Seatus CRC Mema

01 i1 e &

(1 -

‘m

030F .

s

13 11 (e (b 30T K

o111 6o 00 ;T

Data Offset: ¥ 2Ji% any offset i, wi< frame F 4R K) lﬁ?i‘t%u%lﬁ’] fH, tkan
f£1% 0x13 0x11 0x00 0x00, 4 52 DO 13h #i/27E frame J3k 5 —/> Byte %Lt
XT 13h flitfih & . 2k #E any offset HITEHLIT, W2 KR T 77 Byte BT 548547 E
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ff. &% 0x13 0x11 0x00 0x00, FJj#L5E DO+ XXh, D1+ 11h, #fexEAPA Byte

NN E FHRER A byte 52 Ox11 A Ak .
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HID over 12C fili %

X FHLA: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

fi ik S ¥

s LA B THIDover12C JEiR b fibk |, & H I R EFTR .

NIl HIDover|2C BEsnE

Start of frame
Repeat Start
Stop of frame
ACK

NACK

bi-Ees

iEE Clause Trigger
O 126 20 FEE”
@ LAPort State 1
SCL |0 |%
sbA |1 |3
Simple Trigger

—> True
—> False
— Trigger

—> @ Trigger *

=" State x 7

== Counter x 2

State 1

X
Event 1 o= OR
Address
Mode |7-Bit Addressing ]
FEE RW ACK
T — = ]
Data
[30th [~]
Xxh s
wHIDDesclength:30_._escriptor (001Eh)
— Report Descriptor —
USAGE_PAGE (05h)
USAGE_PAGE (08h)
USAGE (09h)
USAGE_MIMNIMUM (19h)
USAGE_MAXIMUM (28h)
DESIGNATOR_INDEX (39h)
DESIGNATOR_INDEX (3Ah) -
v HEE *ELE

© N o O

BE: W€ 12C #H (X TravelBus B RFIHLMSZHF) 2 LA JHIE.

Simple Trigger: %5 12C 55 frame fib’k .

Clause Trigger: &2 Ak hGEA) 20 & 1569

i R ARV X - X 2 o /e J7 Al R AR Hh AN B R N BT EL B VR A Ak o SR AE

T Value, RIW, ACK, Data %5 Bt A\ 8 & i 2 BUE B2 R B X R B E
1M Data =Bt n[iE$ HID descriptor 1B Nfik 2614, i 1151 H A descriptor H,
RIW FE2H3IBN Read R
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12C fh )%

SEHLF: TravelBus £ &%). TravelLogic £%7%1. Logic Analyzer & 2%
ik /X S €

s TEF ER T12C @mih itk ], SRl B rs.

N 2ecexigs -
imE Clause Trigger
Run State 1
- * —> True
SCK = State 1  — Event 1 o= OR
SDA |1 = — False Address
—> Trigger i#z | 7-Bit Addressing [+]
=EE R/W ACK
Timing Violation = | h H— EI = EI
Simple Trigger —> @ Trigger * Data
Start of frame @ Any Offset ) Fixed Offset
0 B'v"t I’
Repeat Start = State x 7 X - e(s)
c ) wEE =
Stop of frame = Counter x | xh ] |_ =
ACK | Xxh | — =
NACK [ XXh | |— —
| Xxh J[— -
Timer t Advanced Setting ==
Timer 2
S v BB X BT

 w NpoE

B 5%0F 12C #:10(fX TravelBus B RAIHLA 7)) B2 LA J@HIE.

Simple Trigger: %5 12C 455E frame filik .

Clause Trigger: &2 a2k M GEA) 20 &2 501

fith A A BB IX - X 2 7R 2 7 filk AR T BN B JE TR R VR A SR A
T Value, R/W, ACK, Data 55 Bt AN i i€ (il R 8, Bl R X REAE R AE .
a. Data FEIRFIRZ T 4 Bytes, RITHKIFEIEES XXh F£RZ0H N
BAE, HAMETTBL R BOEE G TSRS, BB R SR e AN T BOEAE Y
aE.

b. W& FEHENT il Data, JRATIEAN X REAFEME. fERATNEHZS
i F LS e, —athI S B0 W LAbEvEs R, b il ik AN 75 2245 3
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EERETR
c. fil’x Data fr#%fH (Offset)
Any Offset: F/x HEALE Data FBH, HIFFE TS e FERA % Data A
EmFAE A2 il o
Fixed Offset: /8 HEAE Data FBHh, HBLFF & T isoE &G 2L Data

HLAAZ38F £ st € K% (B4 2 fil K o
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13C fil %

TL3K/LA3K 14 & HiTh

N 13¢ \BEERE
Channel Clause Trigger
Run State 1
S
SCK o < State 1 e BT ‘ T OR
SDA 1 - ——SErEn Address
Value RW ACK
—> Trigger xho | [= [ = ]
Simple Trigger Common Command Code / Transition Bit
JXh =
Start of frame < | EI EB
Data
Repeat Start ® Trigger
Stop of frame @ Any Offset O Fixed Offset
o Statex 7 0 Byte(s)
= Counterx 2 ‘ ¥xh H_ El
\ Xxh | = -]
\ Xh = |
\ Xxh | = -]
Default + OK ¥ Cancel
TBA BLE M
TN 3¢ \wmEEse
Chanrel Clause Trigger
O 12C Port Rj” State 1
@ LAPort "y ¥ ——Tne Event 1 \ o= OR
SCK 0 |3 —— 5 False Address
SDA e Value RW ACK
~ —> Trigger Xh | — H = ]
Simple Trigger Common Command Code / Transition Bit
Hh =
Start of frame w | El EB
Data
Repeat Start @ Trgger
Stop of frame @ Any Offset O Fixed Offset
W Statex 7 0 Byte(s)
= Counter x 2 ‘ 3¥h H* El
\ Xxh |= -]
\ XxXh = -]
\ Xxh | = [~]
Default v OK ® Cancel

{Zi8 12C Port / LA Port

WE 13C i,

Simple Trigger # € 13C Start/Repeat Start/Stop fihi %

State [X4>> Address / Common Command Code(CCC) / Data.
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Data Z #5550 it Any Offset / Fixed Offset, T A Any Offset, a4 ¥ etk 13C
data, 55— MU RIS & T E 1) 13C data Bk, #3#% Fixed Offset FR[% T 13C

data {2 #MEFEEZ 13C data H LA B, offset 0 Fon Bl & 55 — £ 53, offset I E 2

AN byte. [R 528 13C CCC Fafi i data ok sURE#K, 73 iK% 2535 e 15 BH L R

1. fil% RSTDAA(06h) / ENTDAA(07h) data

a. Event1CCC ¥ RSTDAA(06h) / ENTDAA(07h)

T 3¢ BEEas x
Channel Clause Trigger
© 12G Port F:“/" State 1
@ LAPort State 1 » —> True Event 1 o= OR
SCK 0 |* J/ — e Address
SDA 1 |2 State 2 Value  RW ACK
= — Trigger \ TEh 1 |Write i |— i
Simple Trigger Common Command Code / Transition Bit
Start of frame . [07h ENTDAA  (Broadcast) [ =5
Ti Data
Repeat Start W Trigger
Stop of frame @ Any Offset O Fixed Offset
" State x 6 0 Byte(s)
= Counter x 2 [ oh ” E'
[ Xth I &
[ Xt Il &
| Xh I =]
Default « OK * Cancel

b. Event2 ‘aJi%t RSTDAA/ENTDAA, HAK data 755 75~ 9 bit, [#%E N Fixed

Offset
N 13c mem %
Channel Clause Trigger
< 12C Port Fi]‘i" State 2
@ LAPort State 1 v —> True Event 1 o OR
SCK 0 |* \L —SErem Address
SDA 1 |2 State2 © e R G
= —> Trigger [on | = El= -
Simple Trigger Common Command Code / Transition Bit
#xh -| |-
Start of frame = | EB
Data (Width: 9 bits
Repeat Start v Trigger ( )
Stop of frame QO Any Offset @ Fixed Offset
F State x 6 0 | *| Unit(s) |V RSTDANENTDAA
= Counter x 2 [ 101h H El
[ wom = [l
[ won = [l
[ won = [l
Default « OK % Cancel
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fi %% EHTHDRO(20h) / EHTHDR1(21h) / EHTHDR2(22h) HDR Data

H data #3416 bit payload.

MIRES: £ X
Channel Clause Trigger
Run State 1
R
SCK 0 |- S o True Event 1 ‘ == OR
SDA 1 B S False Address
Value RW ACK
—> Trigger 7Eh | (wite  [+] [— -]
Simple Trigger Common Command Code / Transition Bit
Start of rame ) [20n EHTHDRO  (Broadcast) ] &)
Tri HDR Data
Repeat Start ¥ Trigger
Stop of frame @ Any Offset © Fixed Offset
=" State x 7 0 Word(s)
“F Counter x 2 Preamble Payload
- M XO00th ]
" Default « OK ¥ Cancel
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12S fil
ZEHLFF: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B
fi R ZHE
i TEF ER T12S @mihr stk ], 2 HIn T~ Es.
[l 125 Trigger Settings X
BB
SCK |p |+ Ws 1 |2 sh 2 =
Data Bits |8 [+] Bits
Method |Data Match EI
Data Trigger
g @ Both O Left ) Right
Pattern Unit @ Value O Voltage O dB
Pattern |= EI
| 0on |
Duration (# of frames) | 1 l
s v HEE K ELE

1.
2.
3.

Bl EFEE, 12S T AMEE AN — MR 5 41(SCK, WS, SD).
Data Bits: & 5& filt K ZdE it %k, 1-32(bits), ¥ )y 8,12, 16, 24, 32,
fb R 7 X

Data Match: B E R LN, S 77 & %R DAk .

Rising Edge:  EAHZfilik, LLHUHIR A E T RBELH ARG, J5TH WS LLHT
THT P TR 5340 DR 9 FLAE 2248 1 R A <

Falling Edge: P&k, LLBAHE S E P ESLNN WS, J51H WS LLHT
THI TS 38 /) I HAH 2248 6 tH 1 (8 R A .

Glitch: iR, EFHHRS R EFH %G S E R BT R — A SR Al
H, S RN ETH T B R B R 15 1B B A A

Mute: EMEN P I, HiS X £ -P <X <+P ({5 B 0l fik % o

Clip: #EMA P B, M4ifS X £ —P<X U +P>X [t Pl
Timing Violation: I [AJ4G 7, $RML/SMBE R A 2644, N Fhisoe 26440 i
ARl , feE Rt B A 2 VRS0, R AR T .
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w7, K24 Timing Violation 75 % ELEHER A SRIE, R R VAERE 2 BoE
4 200MHz Sample Rate i A4 {5
4. fiRS¥: kR Both, Left, Right 753 ffilik
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LIN it %

X FHLA: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

fi ik S ¥

il TEA ER TLINGER A ], S B3~ EpR.

Tl LN sBEsse

e Clause Trigger

CH 0 = Run
7

State 1 = True

— False
— Trigger

Data Rate

| 9600 ~] bps
ILIN 1.3 [~

Simple Trigger

Start of frame

End of frame — 9 Trigger *
Data frame
Wake up frame " State x 7

Sync frame
= Counter x 2

Error Trigger
Sync error
Parity error
Stop bit error
Checksum error

Checksum mode

@ Classic
) Enhanced

)

[rizh

X
State 1
Event 1 o= OR
ID Xxh | Parity | Xh |
Data Length -
Data
Byte1 | XXh | Byte2 | Xxh |
Byte3 | XXh | Byted | Joth |
Byte5 | XXh | Byte6 | Xxh |
Byte7 | XXh | Byte8 | Xoth |
v HEE ®ELH

7. JEE: W LIN #iE.

8. Simple Trigger: # & LIN 45 frame fill% .

9. Error Trigger: % LIN error fili & DA S checksum ##,

10. Clause Trigger: 1522 & 4 W isGE ) X & 38

11, Rl SR BOE X UK 2 R e 7 il R RS T &N 2 A BT B R Ak R 2%
T ID, Parity, Data Length, Data 55~ B A\ 45 7€ Rl A 8UE, 802 R X RERIEE
B, 2k LIN 2.2 [ioARS, 2445 E Data Length LfE.
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LPC fili %

TEHLFN: TL3134B. TL3234B+

fih ke S E
il TEA ER TLPC I MUk |, 2B ~E s

TN LPC sB2est=

RS
LCLK 0 |=
LFRAME® 1 |+
LAD[0] 2 |=
LAD[1] 3 |=
LAD[2] 4 |~
LAD[3] 5 |5

AUX |6
Clock Edge

|Ri5ing Edge :|

Error Trigger

START Error
CT/DIR Error

ADDR. Error
(Bus Master)

Channel Error
(DMA)

Size Error
MSize Error

3ync Error

a5

Clause Trigger

Run
4
State 1

K
State 1
—> True Event 1 o= OR
? False Cycle Type |Start of Frame El
—> Trigger Clict
START 130000 |

—> @ Trigger *

= State x 7

= Counter x 2

v HEE R ETE

o > DN

EIE: W€ LPC iiH.

Aux 3 FLF Gt :gpfﬂ igiﬁﬁ)x;lkﬁ;;l‘u]yﬂe{w T A S A

Clock Edge: # & Clock latchon .

Error Trigger: ¥ LPC #5E error fili’k .

Clause Trigger: &2 Ak hGEA) 20 & 1569

itk 2 AR RE X - I X 2% s e T fid R AR 2 AN 2 BT AL IR TR A R SR A
T B X 0 = T Lk i o = 2 2 SRR st

BOE T BTN AR S H, TRATHEAN X AR EE

Data Offset

Fix Offset [

o+

BEE Ty BT DA FE2 545 2 15 € Data B RL07 B il .
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MDIO fili &

X FHLA: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

fil R SR E

s TEA BR TMDIO @bk |, 2B N R .

Tl MDIO wEEsR= X

BB Clause Trigger
= Run State 1
MDC 0 3
MDioO 1 |3 Sate1 " Fvent TOR
Clock Latch on False ST |Any EI
[Rising Edge[+] > Trigger oP Any -]
Preamble PHYADR (P) |: EI
. P= | XXh l
32 |2 bit(s) —> @ Trigger :
- = ]
Simple Trigger & State x 7 REGADR (R) R
Start of frame ok Counter x 2 DATA | O00h l
Stop of frame
TA Error
bi-E v FEE ¥ HE

1. @iE: ¥E MDIO liE.

2. Preamble: ¥ Preamble K&,

3. Simple Trigger: ¥ MDIO 4§ frame fii%k .

4. Clause Trigger: 275 52 BGER) 2 fil & Ui .

5. fiiRFMHEEX: SIX SRR il R RS AN E N BT EL S IR fid R 25 A
F ST, OP, PHYADR, REGADR, DATA Z& 7Bt N 48 & I fah R BUE, s RE X
RFATLE M. £ PHYADR(P) / REGADR(R) - Br42 LT i% 5 Ju i Tt «

= &

1=

==

==

In Range

Mot In Range
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ModBus fil %

TL3K/LA3K 14 & HiTh

Mode |ASCIl :

Simple Trigger

Start of frame
End of frame
Parity Error
Break/ldle frame

Default

Il ModBus B2z x
Channel Clause Trigger
Run State 1
ay —
e High [+ State 1 True Event 1 o OR
Tx 0 |* —> False O Rx @ Tx
Rx 1 |3 — Trigger Bypass |0 Data(s) after Break
Data (ASCII)
Baud Rate | 1
. ®
9500 bps W Trigger
St " Statex 3
Parﬁy@ = Counter x 2
Mode |ASCI :
Simple Trigger
Start of frame
End of frame
Parity Error
Break/ldle frame
Default v 0K % Cancel
TBA BLE M
Il ModBus BEEsk= Pl
Channel Clause Trigger
O UART Port Ri” SEDT
@ LAPort SEe] —> True Event 1 o OR
Idle High :l — False O Rx ® Tx
Tx 0 |2 —_— Trigger Bypass |0 Data(s) after Break
Rx 1 |5 Data (ASCII)
Baud Rate | 1
®
9600 bps [ ] Trigger
Spiar e State x 3
Parity|None o Counter x 2

« OK * Cancel

{%i& UART Port / LA Port

i A I1dle High.

%€ ModBus {518, %4 LA Port 7 @i,

Baud Rate 13¢7F baud rate, #5413 F1¥% A& 41 baud rate, 1 FahHIA
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Option
Parity ¥ 7E Parity, 7] %3 None/Odd/Even, %N None.
Mode H[iE# ASCII/ RTU #=, BRiAA ASCH #R; &£ RTU BLxUA Al 2)i% 8-N-1
Bhse,— e 8-N-2 thie

Option

Parity|None :I
Mode [RTU :I

M-8-1

Simple Trigger %€ Start of frame, End of frame, Parity Error, Break/Idle frame fii %
State [X 737y ASCI/HEX H AR, i ASCI/RTU i E .

Seft Rx/ Tx A&%m7J7 [ E LA L Bypass Difig, HEX f AR fil A B K 16 byte Hidli & .

ASCII RTU
State 1 State 1
Event 1 == OR Event 1 =" OR
O Rx @ Tx O Rx @ Tx
Bypass |0 Data(s) after Break Bypass |0 Data(s) after Break
Data (ASCIl) Data (Hex)
1109 | Data Size 2

03 [ 1n |[03n | 200 ] o |
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NAND Flash fili &
XHEHLFR: TL3234B+. LA3136B. BusFinder (NAND Flash &%)

fih R SEE E
% THiE | 5, A LR B TR 240 ] B02 WS ny TR ) s [k 26k ],
miir TNAND Flash 3Rtk |, S HILW T B AR,

JIL NAND Flash 8232 %

Toggle / ONFI DDR Mode

tREA>=0ps tDQSQ == 0ps
= ; &=
v Cmds. accept during busy #
Busy time check E+
Hir

SBiE Clause Trigger
CLE B8 = Run
ALE B9 == v
RE# (W/IR#) B11 o Sigted
WE# (CLK) B10 =
CE# B13 e
RIB# B12 >
v DQs B14 =

Reverse RE# (W/R#)
Reverse DQS
DATA
@ x8 ) x16
@ HRIERRE
O FEiRE {&
DQO (LSB) BO *
Startup Mode

— True
— False
—> Trigger

= Statex 7

#* Counterx 2

Timer 1

Timer 2

State 1

Event 1 " OR

—')' Trigger 4

Command

XXh

Address

@ 3-Byte RowAddr.

) 4-Byte Row Addr.

Row [ 30c000th |
Column / Feature [>oooh |
Data
Data Offset
=
1st 2nd 3rd 4th
Xxh | [om | [0 | [
Advanced Setting =>
v EE R ECH

1. Ei#: CLE, ALE, RE, WE, CE, R/B, DQS, Reverse RE, Reverse DQS,

DATA: %+ x8/x16 bit NAND % #i/=1H,

I, #Aik PuEE e LSB BT, <A e HREIE;
(¥%5E LSB = B0, MSB = B7, %7 LSB =B7, MSB = B14)
. Ak F8E, W% T 5502 st A

263
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FHIBE EIH:
Il 170 Channel Settings X
DQO BO >| Das
DQ1 B1 m=q
DQ2 B2 == B
DQ3 B3 = B
DQ4 B4 =
DQ5 B5 -] C
DQ6 B6 »| pa14 4
DQ7 B7 =
-5 v EEE R EUH

3. Startup Mode: %4%kfili /% NAND Flash DDR # 3 ~F 2 Command / Address / Data
B, 55501k DQS, H4)ik Flash #4611 € Toggle / ONFI DDR Mode; # /&
SDR ##:UF, WITEAEE 2> Flash #1460 5E -

4. tREA/tDQSQ: NAND Flash N, JHAEER T2 Z (Edge) 2 A7 BUE 5,
MR S BGIEIE — BN Rl f5, A £ dE, max Bt alfE SDR BT
N tREA; DDR 20 F I tDQSQ.  MhZIJE HA77E 200MHz RAEZH T A 5ns;ifi
400MHz RAEZHE T NN 2.5ns.

FOGER T ADGhR A 8] Z I [ R4 tREA.
Time /Div: 7.5 n=z . H
Acoquired: 11:47:26.693

-105ns 15?.5n5 -90ns -82.5ns -75ns -67.5ns -60ns -525ns -45ns -37.5ns -300
| P SO WP (N PR T B PR SR UIN NI TR NTTN S NN RO SO WU (U ST NN SR N |

. .
Idle | ! DO:0DO DO: 00 DO:
S N S———

NAMND Flash

|
|
|
|
|
|
|
|
|
|

2

in
!

NNNNNNNN

Data Bus

2 : |
ks T ADEkR A a2 B [a] B4 tDQSQ-
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Time/Diw: 7.5 n=

Aoquired: 12:07:49.63 —112I.5ns —1-D|5ns —BF.IEHS —B{.‘ins —32?"5 -75ns —E?.IEHS —E{.‘ins —52.I5n5 —45|ns —3?.I5ns =
LI T T T 1 T ) I T P o T T O ol I T Y TRl IO |

Idle I DO: DE DO: 48 | DO: ES DO: C3 DO: C2

‘ 30n
17.5n 27.59n 32.5n
17.5n 12.5n 'F Sn 27.5n
32.9n | 57.0n
; 27.5n
MAND Flash ] S S 92.5n

Hand Flark| [ 15“ 15“ |II'I 15“ 15[1

I N ||ﬁ | N I R
Data Bus 7.0 5 | 5 IIIEE ﬁlEi 43: | E? |:::3§ ||I 5 |::2§ "E7

._II_.—._II_II_II_II_I

5.  Commands accepted during busy: ZhAEERIASE S Y, fZT;Ié\tHfﬂﬁDT@ﬁ:

Il Dialog X
Commands
[7on ] s[xn |
| FFh l B [ XXh \
3 [78h | 7 [xxh ]
| 7Bh 1 8 | Xxh \
b v IBE XEUH

I BE NTE NAND Flash Busy time check B3 ZIRE T, 5] fi % NAND Flash
Command, T4 A2 Command >} 70h/FFh/78h/7Bh.

B ARHENATATHUE, WIAE Busy time check B 512 R4S Y Command #42 Z0% .
T B N & 7E Busy R4 T H) Command 70h:
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Time/Div: 60 n:

hoquired: 16:35:22.352 -100ns. 100ns 200ns 300ns 400ns. 500 ns. 600 ns. 7001
[P RR IR NIN SPUUITS. U NN BT S SR BRI SN SN | PRI SN ST NS N (N A U SO SR RTINS TS

T

T

Busy | READ STAT. REG70) |

MAND Flash

NNNNNNNN

Data Bus

6. Busy time check Filix & X 1), # % )5 H Busy time check, “Ai%&E J4% T Setting.. .,
B3 358 77 15 P 1B
[l Dialog X

tBusy1 tBusy2 | tBusy3 tEd P

tBusy (Range: 0.1us-250ms)

== Lzsooogﬁ - _\ us

Command
1 | Xxh J
2 | Xxh i
afon

4 [ xxn 1

-5 4 v BE R EUH

Busy time check IfjfiE#2fit 641 NAND Flash Busy time ¥, 4417] 45 & 4 4 Command,
Busy time KTZ:T i N 2 i BIfh % . bf°A Command 10h A1 Busy time KT
5T 25us Rifilk, 4o BB E, B R s 2 A
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\PAGE PROG. #2(10) |

AR Flash

HandFlarh,

Data Bus
|

7. Clause Trigger: 152 7% &2 bhisGs o) X fi & 15 BH

State / Event: UL N ANiX5E State/ Event fifik =538, 435 LAfil % Command /
Address/ Data

PAGE PROGEAM #1(&0) 00Z6E1 oooo 7B an ED G4 L3 E7 oo 30
00Z6EB1 00og Z6 A0 71 co EC 57 Ei B3
002661 o010 61 66 31 7 58 AC 39 56
00Z6E1 o01g o7 EE 9B 63 74 36 C5 E8
00Z6E1 o0z0 A0 C5 68 FO 3B g4 55 14

13 B

fahi % Command 80h: 7£ Eventl #f¥J Command #ij A 80h Hfili’% T~ Command 80h 2 4b.

Event 1 o OR

Command
80h sl Time/Div: 60 ng
oquired: 13:48:23.961 400ns L |‘  1000s 200n: 3000z 200z
Address PAGE PROG. #1(80)
@ 3-Byte RowAddr. ) 4-Byte Row Addr.
Row [ 00000th \
Column / Feature \
NAND Flash
Data
Data Offset
=
1st 2nd 3rd 4th
XxXh | [ xoxn | 30th [ 30t | [PataBu

Acute Technology Inc.
267 Copyright ©2017



Acute.

PC-based T&M Instruments

fih%% Row Address: 0026B1h, Column Address: 0000h: 7£ Eventl [ Row #ij A\
0026B1h; Column %\ 0000h, HPfih’%k T-F&5€ 2 Address 2 4k,

Event 1 " OR
Command
80h
Time/Div: 60 ns
e N v S z R T .
Address — - . .
Idle ] PAGE PROG. #1(80)
@ 3-Byte RowAddr. ) 4-Byte Row Addr.
Row | 0026B1h
v Column /Feature iOOOOh
MNAND Flash
Data
Data Offset
=
1st 2nd 3rd 4th
Xxh | oh [ 0¢h | [oh Lt

foh %X Row Address: 02E200h, %% Column Address: 7 Eventl FAsA)i% Column
FR 5 IETE Column Address, 5114 Row % A\ 02E200h, Ef<>fifi% T Row Address
02E200h 2 4b .

Event 1 o OR
Command
80h
Time/Diw: 60 ng
Aouired: 13:40:20.961  , M%9ex 8 [ 109es e e cde
Address —— o 8 -
idle I PAGE PROG. #1(80) 1
@ 3-Byte RowAddr. ) 4-Byte Row Addr.

Row | 02E200h

Column / Feature i

MNAMD Flash
Data
Data Offset
&=
1st 2nd 3rd 4th ezl
Xxh | [ oeh [ 0¢h | [0t Data Euis
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il RAEEALE Data: /£ Eventl F1 Rzt Data Offset, B n]fil/k(E& /I H 2 Data, It
9 fh /% AT 25457 B 1) 4 Byte Data: 9Dh, EDh, 8Ah, C3h.

Event 1 " OR
Command
80h
Tine/Diw: 60 ns
e N P i P I R . T
Address ——— ] ; .
PAGE PROG. #1(80)  f
@ 3-Byte RowAddr. 7 4-Byte Row Addr. X
Row | 300000
¥ | Column / Feature XXXXh
MNAND Flash
Data
Data Offset
=
1st 2nd 3rd 4th B
9Dh || EDR | 8Ah ||can || |patabus

fih &R ¥R EHLE Data: 7F Eventl ' Data “a)i% Data Offset, R n ik 5 5E 7 E 2~ Data,
UE 145 € fi % 5 N NAND Flash [1J#T 4 4~ Byte Data: 7Bh, 9Dh, EDh, 8Ah

Event 1 o= OR
Command

[ 80n

Time/Div: 60 ns
Address Aooquired: 13:48:23.961

E I ‘ 1000z 200n:
@ 3-Byte RowAddr.

300ns 400 ns

4-Byte Row Addr. sl s

Row [ 300000h

V| Column / Feature [oon ]

Data MNAND Flash
v Data Offset
=
1st 2nd 3rd 4th
| 7Bh || 9Dh || EDR | [ 8an j =
Data Bus
0 1 2 3
269 Acute Technology Inc.
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PMBus fit &

X FHLA: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

ik /X S €
sy TEA= EE TPMBus @Bl & |, 2 HILa T~ B s o
Il PMBus B2zt = X
iEE Clause Trigger
Run State 1
S
PMBCLK 0 |- Staet o e Event 1 +OR
- 3 Ealse Address
PMBDAT 1 = | |_ EI |_ EI |}(}(h l
7 Trigger Command
Simple Trigger - EI et El
Extended [ [] [Xxh ]
Start of frame > W Trigger & Data
Repeat Start ® AnyOfiset O Fixed Offset
Stop of frame o= State x 7 0 Byte(s)
ACK .
= Counter x 2
NACK | Xxh = -]
| XXh |= -]
XXh —
Check PEC : o H %
O Group Command '
@ None Group CMD
bi-Eis v HEE ® HLA

B B 12C (1 TravelBus B RIIHLFF L H) SR LA JlIE.

o~ w0 D

Simple Trigger: %5 PMBus #5E frame fifi’k .

Check PEC: #sEfil’k PEC.

Clause Trigger: &2 Ak hGEA) 20 & 1569

itk 2 AR RE X - I IX 2% s e T fid R AR % AN 2 BT AL TR TR A R SR A
T Address, Command, Data %57 Bt A 18 &€ il A 8 fl, U R B X RORAE &
fE.

a. Data TEAVFIRZ BT 4 Bytes, REHKITFEIFHS XXh FRiZmH AT
EAh.

b. WETFEHENFHMAK N Data, JAJIEAN X RERAERME. RN TN 2
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B A LLh g, —atHI SR MR Lo A EE R, I AN 75 2285
FERTHT
c. fit’x Data fW#%fE (Offset)
Any Offset: F&/x A EA4E Data 7B, HMIFTEITBOE R AE R Data A
B WAL E N T B2
Fixed Offset: %7~ H24E Data 7B, HIRTEPrsce 26 HIH 2L Data

Ha 25 & Briscse M AE A 2 bk
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Profibus fit k&
FEHF: TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B
it R S E

il TEAE R [ProfiBus iR P& |, < HILW N B R
TN ProfiBus &&= X

BB Clause Trigger

cH ERE F\:lL:I"I - State 1
State 1 —>Te gl T OR

Data Rate
—> False Start Delimiter (SD) |SD1 -]

Hz
19600 — Trigger l
Simple Trigger

Start of frame |

End of frame > ¥ Trigger
Chksum Error
SD Error e Statex 7
ED Error = Counter x 2
LE Error
DA/SA Error
Parity Error
Parity Setting

|Even : |

s v iEE K ELE

JHE: ¥ € ProfiBus #iH.

Simple Trigger: %€ ProfiBus 45 frame fii’k .

Clause Trigger: &2 Ak hGEA) 20 & 1569

i R ARV X - X 2 o /e J7 Al R AR Hh AN B R N BT EL B VR A Ak o SR AE
T SD & H ST BT E Wil R BUE, BUR IR X IEAEEAE .

e
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N,
SD/eMMC fii .
CHEHLFE: TL3234B+. BusFibder (eMMC EA44)
fill R S E
st THA ER) TSD/eMMC @i isfibk 1, 2 HIlan T+ B,
I SD/eMMC EBE2sR = X
e Clause Trigger
CLK AD > Run State 1
CMD A = ¥
AUX  (A10 State 1 " — oL 2=l =+ OR
— Falzse @® Command O Response
4 SRR RERTE _ \Any Command El
Bl ? Trigger patao= X 0 1 H T
® sSD O eMMC [S]7 [ Command ||Description)
@ CMD Only x| x] Xxh |
O CMD + RESP : * Stuff Bits[31:24]
—> @ Trigger h
Stuff Bits[23:16]
=" State x 7 XxXh
. ) | StuffBits[15:8] |
t
v CMD Gap Time i Counterx | XxXh |
|1[} | ms |_)O(h l
tODLY Settings CRC E
Host -= Device Ops XXh l
[ ] ]
Device -> Host 5ns
[ |l ]
> DATA Settings
Error Check Settings
—_ v i * EE

1. JBE: wEEiE CLK. CMD, AUX
AUX 7] F DL B 0 W B JE0IR A SR i A& 75 3 F CRC #5 iR, TkA S H
2. Protocol Setting: ¥ & SD/MMC

Protocol
® SD " eMMC

(" CMD only
(® CMD + RESP

Command Response Argument CRCT

CMD18:READ_MULTIPLE_BLOCK 000 8000h am
R1 :CMD18:READ MULTIPLE_BLOCK 0000 0900h &%h

CMD12:STOP_TRANSMISSION 0000 0000h 30h
R1b:CMD12:STOP_TRANSMISSION 0000 0BOOR 3Fh

Y [CMD Only/ CMD + RESP | 25401 J5 77 2 #0844 J2 CRC A F .
PA_E

. CMD only: CMD18->CMD12, 1{ 2 W/Z, RESP ¥ A%t

. CMD + RESP: CMD18->R1(CMD18)->CMD12->R1(CMD12), 4 |2
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I1l. tODLY Setting: ¥ &M £SIAE, Zitiff % Host to Device A Device to Host [ 4E
IR B[] 4 R v Aff 1) 52 A2 1) % 2, Host to Device T4 0, Device to Host T3¢ A
oNs.

Data Settings: AJi% 5% Data Pin J8i& L& Hei{EH Data pin (& .

Error Check Settings: #2f/t CRC7, CRC16, Timeout fi &z T, 45 Clause Trigger v

SPATEEN, 1% T R T R e B

I.  CRC Error Trigger:
CRC Emor Trigger Timeout Trigeer

Trigger on CMD (CRCT) error
Trigger on DATA (CRC1E) error

Read CMD list for CRC check

[cma 17 [+] [cma 12 [+] [cma 45 [+] [cmas3 -]
Write CMD list for CRC check
[cma 24 [+] [cma2s [+] [cma 47 [+] [cmas4 [-]

¢ Trigger on CMD (CRC?7) error: JF )i Command line ] CRC &,

¢ Trigger on DATA (CRC16) error: F¥Ji DATA line ) CRC ¥ & (75 Z it
A Data Settings JEAFHRKSE, M H{E1E DL E T 77 Write CMD list
for CRC check, Read CMD list for CRC check),
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Timeout Trigger:

L 5D Errar Trigger Settings *

CRC Ermor Trigeer | Timecut Trigeer

v | Enable Timeout Trigger

@ Trigger on Dats timeout after CMIVDATA

cvo IFcvD T E o I .

N

(i i e W
Trigger when wait Data time = [ 5 l @

() Trigger on Data IDLE timeout before CRC status

11 N N N T T I S R
CMD

DAT . Datc e CRC Status
Trigeer when wait CRC Status time » | 5 J fms [+]

() Trigger on Busy timeout after CRC Status

(AN N T TN T TN T T T A N
CMD

DAT ooy Data ey CRC Status § Busy M
Trigger when Busy time = 5—] ms :I

() Trigeer om Busy timeont After CMD

Trigeer when Busy time = [ 5 ]EB

The trigger function will be tumed on only after recedving the following conumand

Crnd 17 [+] [cma 18 [+] |cmi 24 [+] |cma 25 [+]

o v EEE WEH

¢ Trigger on Busy timeout after CRC ststus: % Write DATA, CRC status %
kfs, & Busy i pFiv R IR g,

¢ Trigger on Busy timeout after CMD: 3 CMD & & {¢, % Busy #i FFi» &
PR

¢ Trigger on Data timeout after CMD/DATA: CMD £ DATA & enpx i B $2,
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& Z_DATA & DATA B e B 15, 74 PR € f§ 3,
¢ Trigger on Data IDLE timeout before CRC ststus: % Write DATA & & {5,
# CRC status # ¥ i» & 1 L ff 3,
5. Clause Trigger: 1527 & 4 b o) X fi & 15 A
6. fRFMHEEX: SDEMMC &Lk filkH4L%F Command, Response Z44% 50,
PRI E RIS N2, P ek $E Any Command #IHUR S, FIF SD/eMMC 14
ThRE 7 M Ja FEAR Y A A IR £

State 1
| Event1 | = OR
@ Command () Response
|CMD 18 - READ_MULTIPLE_BLOCK [+
paTA0 = (X 0 1 FEE
5
of1] 18 |
“Data Address[31:24]
00h
Data Address|23.16]
00h
Data Address[15:8]
1Dh |
[ DataAddressiol |
20h |
CRC E]
09h (1]
SD/eMMC i A i T
| Ci d Resp | Argument (h) | CRC? (h)  Frequency
CMD:3:SET_BLOCK_COUNT 00 00 00 08 16€MHz
R1 :CMD23:SET BLOCK COUNT 00 00 09 00 166MHz
CMDlS:R.EAD_MULTIPLE_BLOCK 00 00 1D 20 166MHz
R1 :CHDIS:READ_HULTIPLE_BIDCK 00 00 09 00 166MHz
Q{D:3:SET_BLOCK_COUNT 00 00 00 08 166MHz
R1 :CMD23:SET_BLOCK COUNT 00 00 09 00 166MHzZ
CI"IDlS:READ_MULTIPLE_BLOCK 00 00 1C 70 16eMHz
RS YA T

DATA0= B 0 1 ) pedg 7 5% DATO KU ERLR .
e BT R AR 955, TR X L B A
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RN TSR SHT T L h AR, b S T LA b ME R4, ki il
AT BRI R R AT

KN ChR S B3 B, AR 7 BN [F) 2 Bk H T B 100, 7645 77 1 B - B 4
Bz B IS B

Pl Responses B 75 73 & ik & 586 #7125 Response [T fE 71, Response i £ H LA
SR By ERoR, SERR bR AT o AR 4R A5 FH 28 i N OB Al

FEERE et spec. ARMEAZ CMD fEJofil & (1, SEASFE AT 8 NFA .
BAAERE FBURR IR AT A 1, WIREH ) B2 X8, I XNSHR A7
TR S8, JF AR AR BRI S SUE SR i A EH

F2h BE [0 F

JIl User Defined Command Setting X

Command Description =

Cmd 11

Cmd 20

Cmd 22

Cmd 32

Cmd 33

Cmd 34

Cmd 37 Click To Edit
~md 41 & Tn Edit ;l
ResetAll v BEE XESH
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SD/eMMC Data fili &
TELFF: TL3234B+. LA3136B. BusFinder (SD3.0 &%)

fi ik S ¥

A TEFL R [SD/eMMC Data i@ il il ik |, 2 H B0 N~ .

JIlL SD/eMMC Data ERRE

Protocol Select

Data Trigger Error Trigger
@ sD O eMMC
v Start Data Trigger after READ command (CMD17/18)
DataAddress | Xxh | [ xxn | [ 3xn | [3xn \
v Start Data Trigger after WRITE command (CMD24/25)
Probe Select
T DataAddress |XXh | [ xxn [ | 3xh [ | 3xxh \
Start Data Trigger after [CMD 0 - GO_IDLE_STATE | 4% as [Read[~] command
DATA Settings CMD Command
O &-bitData DAT
? 4-bit Data Pattern
() 1-bit Data
DDR Mode
HS 400 (MMC) Data Trigger Pattern
Data Length (Byte) @ Trigger when pattern(s) match ) Trigger when pattern(s) NOT match
|'5_12 :l Pattern Size |8 bytes ]
BYTE 00-03 | Xxh | XXh || XXh || Xxh |
BYTE 04-07 | Xxh | XXh || XXh I Xxh \
tODLY Settings BYTE 08-11 | h | I Xh | h \
Host - Device Ops BYTE 12-15 | Xh | <h il h I ’\
=
Device -= Host 500ps
] ]
Default v OK ¥ Cancel
1. Protocol Select: ¥ & f#H SD/eMMC
2. Probe Select: ¥EfH 22 Probe
3. Data Settings: & H il A% =X
4. tODLY Setting: &M SIANE, ZiiH4% Host to Device 5 Device to Host 1) ZE & Ff

5] 74 RE HERF 1) 52 132 2198, Host to Device i34 0, Device to Host i 4 500ps.

5. Data Trigger:

I.  Start Data Trigger after READ command (CMD17/18): ¥ Data trigger 7&
CMD17/18 2 J5, #7i# /& 1 J7 Data Trigger Pattern 2% {4l fith &

Il. Start Data Trigger after WRITE command (CMD24/25): ¥ € Data trigger 7t
CMD24/25 2 J5, #5i# & T J7 Data Trigger Pattern &4 fi %

I11. Start Data Trigger after “CMD” as “READ” command: f{1t CMD N/ 5y 4,
Jf € Data trigger /£ CMD 2 J&, #5327 Data Trigger Pattern 2% {4 Ul fi &%
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Protocol Select

@ sD ) eMMC

Probe Select
LA Probe

DATA Settings
O 8-bitData
@ 4-bitData
() 1-bit Data
DDR Mode
HS 400 (MMC)
Data Length (Byte)

CER—

tODLY Settings
Host -= Device Ops
=]
Device -= Host 500ps
L ] }
Default

X

Data Trigger Error Trigger

v Trigger on Data IDLE timeout after CRC status
CMD
DAT Data

Triggerwhen IDLEtime=[5 | '_’“_SEI

CRC Status

v Trigger on Data IDLE timeout after CMD

& Host Command ! Card Response [ -

CMD

......................................................

il — M
CMD Lists
[cma 17 [+] [cmd 18 [] [cma24 [] [cma2s -]

| [ms[*]

Trigger when IDLE time = |5

v OK ¥ Cancel

6. Error Trigger:

I.  Trigger on Data IDLE timeout after CRC status: Data{%i% 453, fE CRC status
7, Data 4E£5 idle JRASEIT 5ms W& (T 5ms, 7 HE X),

Il. Trigger on Data IDLE timeout after CMD: Command 1% %5, Data Ff 45 4%
X2 A7, Data 4EfF idle GRS 5ms Mifk (Fik AN 5ms, 7 HE X),
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Serial Flash / SP1 NAND fii &k
SERHLFE: TL3234B+. LA3136B. BusFinder 4 &%)

fill R S E
A T EAFE B T Serial Flash 3@ s fit |, £ I BB
Il serial Flash / SPI NAND Flash B58235 = ? s
iBiE Clause Trigger
Cs# 0o |- Run State 1
SCLK 1 |= Sta:l;a ’ @_ —> True @ Logic OR  Logic AND
sisioo (2 = S Fase Event 1 | -~ OT
- |Single Mode :l Command
S0OISIO1 3 = :
e — Trigger Single Mode
= Scayces =)o |an[on |
Hold#/SI03 | 5 = — J J
S04 6 =
108 7 |- > @ Trigger &3 = E“_ Address |
[ 160 {240 ]| 320 ][ =] 500000 ]
SIO6 8 = —_— Y )
sI07T g |[= o= State x 7 | Dummy cycles |
DQs 10 |= o Counterx 2 0 Dummy cycle(s)
E—F -
Cs# Glitch Trigger | | Data |
Fix Offset | 0 byte(s)
[None :l — i
Width < 10ns Oin  @out [=]xh][xxn][Xxn][xxn]
]
v tSHSL == &ns
! Timer 1 Advanced Setting ==
Timer 2
tCLQV == 8.750ns
|
G v HE X B

1. Channel: i&#(5iHE, WAEAFBX AT 4 2 6 4EiE.

2. CS Glitch Trigger: Btz vl LAFF A fi & CS M= Thig, FNiEa) s A fi kN~ FAT 42
1), AT S R AR R S il R AR A2 AL E . B B TT 43 AT X High Pulse & Low Pulse 1 fill
e /NZIE )y 0.625ns, A fE Y 80ns

3. tSHSL & tCLQV 5 B Hi T ¥ tSHSL & tCLQV 1] LA fit & 5 AT IC iz
PERRESS, ] AU )i s tSHSL 1 e, 7 BE R A2 4 tCLQV HUE BUE iR
19 7] B 551 Data =B 1) fi & 2R IUC

4. Clause Trigger: 1522 &2 s &) 2Ufil & 3569 .

5. fill R &M X: X 2 T i J7 il AR FE AN JE BT EL & TR AR i A %A
BOE SO T B TR e 4%, H6 B AT DLk £ TAERBE

(N

Acute Technology Inc.
280 Copyright ©2017



Acute.

PC-based T&M Instruments

Single Mode

Dual Mode

Quad Mode

Octal Mode
T Command. Address. Data &5 Bt A\ 1 € Ffil 2 HUE, 8RB X REMLE
.

MYl vata offset F J LE X6 E thhik Data ThE, TS5 AT LLHESH R AT 5% Data
TR HERIA A E, n EEITREE N 0, fai A\ FFh XXh XXh XXh i 2 fift < /£ Data 0
=FFh H Data1,2,3 = Any (i & .

AN Data F-BOH Rl A I, A2 N Y 4 2 45 H Dummy Cycles, 1 |
Kl fT7s, Dummy Cycle [+ %4 8 Clocks, NPKEH7 4T % 8 Cycles.
%&”Tiﬁ%lzﬁﬁﬂﬁ%%ﬂﬁf LR i 2% 1053 3 V149 NOT ﬁwiﬂ, HPE NOT fil &
i AT PA— A N 4. Command 15 Afib & 15 H
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SMBuUs fili %

X FHLA: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

fi ik S ¥

st THAE B[ [SMBus @ PRl |, =B~ E PR .

Il SMBus BE2R= K
iBiE Clause Trigger
Run State 1
S
SMBCLK 0 = State 1~ — > True Event 1 o Or
= —— 5 False Address
SMBDAT 1 -
— = [][xon |
—> Tii :
ngger Command
Protocols Select |— EI |XXh ]
|SMBus
i —> W Trigger * Data
@ Any Offset ) Fixed Offset
= State x 7 0 Byte(s)
Simple Trigger o
= Counter x 2
Start of frame | Xxh ”_ EI
XXh —
Repeat Start | {l EI
XXh —
Stop of frame | ) | EI
ACK | = | ]
NACK
Check PEC
bi-Eis v FEE ® HLA

B B 12C (1 TravelBus B RIIHLFF L H) SR LA JlIE.

o~ w0 D

Protocols Select: #¢5Efili’k SMBus/SBS/SPD.

Simple Trigger: %5 SMBus 5 frame fifi’k .

Clause Trigger: &2 Ak hGEA) 2 & 1569

itk 2 AR RE X - I IX 2% s e T fid R AR % AN 2 BT AL TR TR A R SR A
T Address, Command, Data %57 Bt A\ 18 & il A 8 fl, B R B X ORATEE .
Command FE<#R4E Protocols Select <45 As[A] 1) command &7~ /5 =

a. Data FE AU EZ WE 4 Bytes, R FERIFIHEE XXh FRiZHH VT
BEAH.

b. W& FEWHENT il K Data, JRATHEAN X AAEAERME. ERATNERZ
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B A LLh g, —atHI SR MR Lo A EE R, I AN 75 2285
FERTHT
c. fit’x Data fW#%fE (Offset)
Any Offset: F&/x A EA4E Data 7B, HMIFTEITBOE R AE R Data A
B WAL E N T B2
Fixed Offset: %7~ H24E Data 7B, HIRTEPrsce 26 HIH 2L Data

Ha 25 & Briscse M AE A 2 bk
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SPI filx

XEHLA: TravelBus £ % %1. TL3134E. TL3134B. TL3234B+. Logic Analyzer &% %1.

BusFinder 42 %)
fill R S E
sl TEAF BB TSPLE WPl |, I B,
JIN spi#E2g=E X
iEE Clause Trigger
vcs o = R\tn - State 1
Clock 1 - State 1 Lol > True Event 1 o= OR
Mosl 2 % — False Data In Fl
AL 3 - — Trigger Data
Frame guard time @ Any Offset O Fixed Offset
0 Byte(s)
- ®
— @ Trigger Datat | Xxh | Data5 [ Xxh |
| 10.00 EI us
Data2 | Xxh | Daa6 | xxn |
o State x 7
RS e Data3 | Xxh | Data7 | xxh |
Clock latch data on S Data4 | XXh | Datag [ Xxh |
|Ri5ing Edge :l
Chip select
|Active Low :|
Data output delay
L Ons
Word size
8 :| bit(s)
bi-Eica v EE HEHE

1. Channel: ZEFA(EE, ARYEA FRBA AT AEH — 20 P04~
2. Frameguard time: X4 CS RAJER, nJi e tbEifl, ML RIA ~—4 Frame
3. Option: ¥ & HHT SPI #:i475 X, Data Output Delay 155, 7J#5E Data
Output I, Latch data %A ZAT 5 #E 85 22 AT [H], BRINEN 0, s K{EN 75 ns.
4. Clause Trigger: 152 % S 20 A X fi & Ui B .
5. fRFABCEX: MIX 4 RIRE T Rl AR A TS B EG fl AE
Data fith & ) 5% 1473 50l
Data In: U &F%} Datain 3818 i i & 310 Wr .
Data Out (Ref. Output Delay): R4l Data Out i#i& % H Data Output Delay
I W) S BUHCR %A
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Dual Data: % Data infout #{ & 2 bits XUZFIEF . %41 Word Size &N 8 I,
Wi 4 /> Clock #in] LLik5g. i Data Out I 1stbit Jy MSB.

31 32 33 34 35 36 37 38 39 40 41 42 43

! 10, switche:

|4_ Dummy Clocks ~———- ” Input to Out

DI ===\ : :
Rt 2000

1
|
|

DO High Impedance ." :
10 XXX

X Data Out 1 —mi

Dual Data(Ref. Output Delay): Dual Data —#£3:4%H Data Output Delay B [f]Z %[
2% AT

£ Data ‘FEEEMAEKE T 3 FBUE:
a. Data FE VIR Z WE 8 Bytes, RN FTEAFHE XXh Koxizui H Ou{E

B .
b. BE FBATHEA il 1) Data, RAT AN X AERAERME. ERA T/ 2
B FHUANE NG R, IS0 T CAbE SR, REf i AN 75 245 50
EERETR
c. filx Data f#Z{H (Offset)

Any Offset: F£/x HEAE Data FBH, HIFFEATiEEsFERA 2 Data A

B A (T B b
Fixed Offset: /< HEAE Data FBH, HBLFT & T iscE &A1 &L Data

HALMURT & P E A AE A 2 il
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SVI2 fili &

TEHLFN: TL3134B. TL3234B+

it &k S E
i TEA= BR TSVI2 @itk |, I+ B s,
TN svi2 emeeste pd
iEE Clause Trigger
= Run State 1
SVC 0 J
sSVD 1 - State 1 * —>Tre Event 1 == OR
3 SVD Packet
v SVT 2 - False _ VDD VDDMNB PSI0_L
AUX 3 —> Trigger = [xn [£] [xn [+] [xn :l
' PSI1 L TEN
[xn [+] [xn ]
|Load Line Slope TrimEI |01fset Trim EI
*h *h
> ¥ Trigger
SVID — |)O(h EI
SVT Packet
o State x 7 o Sl
== Counter x 2 = b EI [ EI
VDD Voltage
= [xch ]
VDDME Voltage
= 00th ]
Error Trigger
SVD Packet Error
SVT Packet Error
i v HEE X EVH

1. EE: BO€ SVI2 {51, AUX (FIEERAAE .
Aux {EiE5H A ThaER (DB 0) 2. filln, A L@ ior

AME# Chip Select Thfg. DEth, 44F0 RN RN, FIRERINE 4 E
HITR SRR E RS, W REIE OZ AR 7 B O AL R il R S 8« i, ]
FAE — R BIEIE, KA R R RIS, RS EN Aux
I, SRR RIS R EZ S, AR A ThEE, B AT R
e A]

2. Error Trigger: ¥ SVI2 ¥55E error ik .

3. Clause Trigger: 152 % &2 hisOE ) X & 359 .

4. MRFARERX: BEIX SRR T iR AR T ANB T R TR R SR A
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T SVD / SVT Packet <55 B A fi € (il A 8fE, B0 R X RRAEEE.
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SVID fii &

ZEHLA: TL3134B. TL3234B+. LA3068B. LA3136B

If you have any issues with SVID protocol features, please contact your Intel Field

Representative.
fih ke S E
il TEA ER [SVID @itk ], &3~ EpR.
NIl svID sBEEse = ®
g Clause Trigger
= Run State 1
SCLK 0 ¢
SDATA |1 |- Stte1 T e Event 1 T OR
v Alet 2 |2 > False Address |)O(h Don't care El
AUX | 3 > Trigger Command = |Xxh Don't care El
Master Payload = |)O(h l
x When Alert |X Don't care El
—> @ Trigger
ACK |)( Don't care El
o State x 7 Slave Payload | Xkh l
= Counter x 2
Error Trigger
Parity Errar
2 v g XELH

1. JEIE: SVID {5id, AUX {FiEBRIAAEH .
Aux {EiE5H IR ThaER H(D)EEEH )2 . filln, A L@ isor

AME% Chip Select Thfig. Uk, ZApl BRI E AL, ATEERR v a2k ERYIR
FUIATER ,  ATREIE ORI T OO AR RIS S . U, RTHERE
ARAEFHRIEE, R AP RIS, AR BOEN Aux JBIE, fE
A A RN SR E 2 Ja, 478 il Thae, BV Al s 2 ) il

2. Error Trigger: ¥ SVID Parity Error fili’%k .
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Clause Trigger: &2 2k M GEA) 20 & 1561

fil g AR X - G IX 4 S e O Al RRRE R AN = A TR B ) PR R S AT
T Address, Command, Master Payload, ACK, Slave Payload %55 B \ 48 & A fith &
Bl s fREE X AR EE
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UART fili &

EHLFN: TravelBus £ £&%1. TL3134E. TL3134B. TL3234B+. Logic Analyzer £ &%

fi ik S ¥

st TR R TUART @R BRUIMA |, B3l s

[l UART s58258=
Bl
O UART &0
@ LAPort

Idle High :|

Tx o |z
Rx |1 |[=

Baud Rate
| 9600 ~] bps

FEIE

Data Bits (8 bits [*]
Stop Bits |1 ~]
Parity  [None [*]

Simple Trigger
Start of frame
End of frame
Brealk/Idle frame

Parity Error

)

th
[Tl

Clause Trigger

Run
7
State 1

—> True
— False
— Trigger

—> W Trigger *

" State x 3

= Counter x 2

State 1

X
Event 1 o= OR
O Rx @ Tx
@ Hex Value O ASCI
Bypass |0 Data(s) after Break
Data (Hex)
Data Size |8

03 [20th | [ xxh | [0t | | xxh |
47 [xxh | [0 | [ xxn | [ o |

v fiRTE KL

o ~ 0w npoE

%

Clause Trigger: i&

BIE: ¥ UART #:H (X TravelBus B RFINUASCHF)EGE LA HIE,
Baud Rate: % UART Baud Rate .
Simple Trigger: %% UART 4% frame filt’%k .

5 I S O A 2 A i B

i AR VBOE X - X 2 o A2 T fil AR Hh AN JE AT LA A TR A Ak A R A

T Data 557 BURI AR € HIRUORBE, 802 Or B X AR R
Data filt/k 7 Bty2fit 16 Bytes data, fr LA fi € ik data A7 %, #2)ik Bypass 7

LA

290
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USB 1.1 fili &

X FHLA: TB1016E. TB1016B. TB1016B+. TL3134B. TL3234B+. LA3068B. LA3136B

fi ik S ¥

s TAF B/ TUSB 118 iils |, B~ Es.

iHiE
Dp o =

Dn 1

1p

USB Speed

Full Speed  [7]

Simple Trigger

Start of frame
End of frame
SEO

Bus Idle

ldle State

Error Trigger

PID Error
CRCS Error
CRC16 Error
EOP Error
Bit Stuff Error

Ml use 1.1 BBE2 =

Clause Trigger

Run
J
State 1

—> True
—> False
— Trigger

—> @ Trigger *

=" State x 7

== Counter x 2

State 1

Event 1

PID
Frame Number

Address (A)

Data

o= OR

\Any

)

| X0Kh

A= |

XXh ]

EXBEBIERNEES

@ Any Offset

Offset

' Fixed Offset

0

Byte(s)

bi-Ees v fiEE K ELE

o~ w0 D

I B USB 1.1 @i,

Simple Trigger: %5 USB 1.1 45 frame fili%k .

Error Trigger: % USB 1.1error fili’k.

Clause Trigger: &2 Ak hGEA) 20 & 1569

itk 2 AR RE X - I IX 2% s e T fid R AR % AN 2 BT AL TR TR A R SR A
T USB 1.1 A3p 855 B A\ 4 € R BUE, BUR IR B X AR EAE

a. Data FE AUV Z WE 4 Bytes, REHMFRIFHE XXh FRiZIH VT
BEAH.

b. WEFBHAFTF Al Data, JRATIEAN X AEAERE. fERMA T 2

B A Lhh g, — ISR MR LU A EE R, il I AN 75 2285
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EERETR
c. fil’x Data fr#%fH (Offset)
Any Offset: F/x HEALE Data FBH, HIFFE TS e FERA % Data A
EmFAE A2 il o
Fixed Offset: /8 HEAE Data FBHh, HBLFF & T isoE &G 2L Data

HLAAZ38F £ st € K% (B4 2 fil K o
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USB PD 3.0 it &
S EHLF: TB1016E. TB1016B. TB1016B+. TL3134E. TL3134B. TL3234B+. Logic

Analyzer & &%)

il R ZHBE
sl THA B TUSB PD 3.0 ilif il |, BB R RIS
NIl USB PD 2.0 B8 = >
LEC Clause Trigger
CC 0 = Run State 1
N2
Data Rate State 1 " — > True Event 1 o OR
- 300 ? False SOP Sequences
| 300 |Kbps

—> Trigger
Simple Trigger |A”Y :I

Start of frame

End of frame 59 =i % Message Header
| X000Kh
e State x 7
= Counter x 2 Data Obj(s)
Error Trigger
SOP error Offset 0
EOP error [ 30CO0CCOXKN

Chunked bit error
CRC32 error

)

s v HRSE ¥ B

JHIE: W USBPD 3.0 CC jHiiA.

Simple Trigger: %5 USB PD 3.0 #%5& frame fili%k .

Error Trigger: ¥ USBPD 3.0 error fili /% .

Clause Trigger: 152 7% b 2 Wp i iE &) 2 A& 1

fi g SR AR X - I IX 4 S e U AR R AN = A TR B ) PR R SR A
T SOP Sequences, Message Header, Data Obj(s) %57 B4 A\ Fi8 i€ F firl R B8, sl e %
R XAREAT R . Offset #2141 0~7 A8 AT 4N .

o~ w0 b
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