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THRRELATE AT 8 KPR GES TR LR RS ATH

i
B Mg RA LB o BT E A

UART/CAN/FlexRay..®iid (2009/9 14 K ¥ 7, LA Viewer Ver 2.0):

AP s A E 0 k2 DataRate o #-F B Bit B2 VBB RIET RIR o i

o R FRARFT S 3t Bit #e

'BSS  R:0/P:0 N:l Cil i1 PayLen:16

FlexRay Decode

BaselD{112 ' RTR:0 JDE:0 RO:0 DAT:CD

UART

URT(RS232)

Lissajous 4 +7(2009/9 % 7 » LA Viewer Ver2.0)

e n B XY Q7 N R R ¢

S/PDIF 4 #7(2010/11 % 7 » LA Viewer Ver2.5)
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B R VR T W s B R koo

Max: 6572

30000
e P e A et N TN H A G el i T P e N e i e e g g OO0

S/PDIF(wave) | [IEJlxwiz

SIFOIF

s
B8EE B (8locd)

=P s - EEHER
=" WBEIE [CH O j Frame B7 8 [192 (32 ~192) -

16 =
v EIRnEA B e (7T CEt Order Rt

Jo-0000 T Mb/s || | pata [isBrst v ] |Even parity v |
Audio Data |LSB first |

(384Kb/s~12.288Mb/s)
— s TR [ SREED

1S & 45 (2011/9 % 7 » LA Viewer Ver2.6.3)

P e S
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Hlll\l‘ll\llllll‘lll HIH\ ||HI1IFH|HH|IIH1I
00:00:32:01.17 | 00:00:32:01.33 00:00:32:01. :00:32:01.6 :00:32:01.7 :00:32:01. :00:32:02. :00:32:02.25 00:00:32:02.

=) Clock Channel (SCK) |CHO
V Word Select Channel (WS) |CH 1
Data Channel (SD) |CH 2

Data bits | 16 Bits

[~ EH|EER  |lv SEEE
SR FiE FTER A
|25 Justified Mode v |  [8 1 ]|

lede bl fele fe]-

ADC 4 17(2012/8 % 7 » LA Viewer Ver2.7.3)

DR RFECIEY 2 SN S

ADC
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| 1 | ] | | | I T
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
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PWM 4 #7(2012/8 % i7 » LA Viewer Ver2.7.3)
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1-Wire

d £ Wi £ 272 2 (Dallas Semiconductor) #74 Z_- 1-Wire 1% #_%_% Reset Pulse ~ Presence
Pulse ~ Write 1 ~ Write0 ~ Read 1 2 Read 0 & A fEgiagd] » #d gl gl & <
&L R

@ﬁ%]év’ﬂ”" ;¢ % LSB(Least-significant bit) ¥ MSB(Most-significant bit) @ﬁ%]év’ﬂii BRA B

i# (Overdrive speed)f- 1% 2 (Standard speed) °

8K T
x|
EEEE
- —EEEA ) uUmAR
= [standard 7] { [sFst =]
- Rt E
I 35 us
WELweTEATHBEE [0
RIEERE,

(I. SIEEFRERE

Reset Pulse | |j
Presence Pulse | |j

Data || |j

RAEREE
LG I FE AT AR
T
— EERETE R T

|EEErE -| [EEEEE

o A995:@ & 4 5 AR (Standard) - % & (OverDrive) °
A ok A 5 e F R A LSB first :E 2 MSB first o

&ﬁfiﬁ:ﬁ%»?»%ﬁ%*fiﬁ R A e S T
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A¥ S
Reset pulse: £ % % f#F o

Presence pulse: # % #% fb

Time/Div: 640 us @
Aoquired: DB:DD:DDI 0ol 0 EIE.I-'SIIEImISI i IEIE.IaEIEImlsI :

Label channel | 1] ]

@l Gies I Doui( [rwie(z-wie) =

59.811ms 60.835ms
ERLICI ST ST U T B BT B |

4 |

Timestamp | Reset | Presence | Data ASCIT 1~
-0.0303 na Tnknoum

22,3578 m= Reset Pulse Presence Pulse CC BE 46 01
30,3575 ma Reset Pulse FPresence Pulse CC 44 .
53.6916 m= Reset Pulse Presence Pulse CC BE 46 01
61.697 ma Reset Pulse FPresence Pulse CC 44 .
55,0254 n= Reset Pulse Presence Pulse CC BE 46 01
93.0326 na Reset Pulse FPresence Pulse CC 44 .
116.3656 ms Reset Pulse Presence Pulse CC BE 46 01
124.3646 ns Reset Pulse FPresence Pulse CC 44 .I
147.65971 ms Reset Pulse Presence Pulse CC BE 46 01
155.6559 ns Reset Pulse FPresence Pulse CC 44 .I

il

18.058 ms g 18.254 ms % 195.5 us G-)|ﬂ_[|m|
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3-Wire

3-Wire /it tr g d gL

IC ey #414- EEPROM 73 B ¥4

B (HOLTEK) #+4 %_>

i & J&* * LED ~ LCD =&#*

FEE T
3-Wire (HOLTEK) Z:8i305F il
b AR
o, CEEEE @
= s — ] OPERATION 1~
e — = ADDRESS 1+
- COMMAND 1 vI
40 oaa E—
e STaRT v
~FEFHERTE
% LED Diriver I AT EEE
" LCD Driver I i
~ T REESTETEL R
EEPROM
G E WHIE
Jrrezox r- [eeERE ~| |EEERE |
[HT33LCHs =]
|8 =i
~ERERTE
hip Select Edge
" Active High % Ackive Low
Data Edge
{* Rising " Falling
e RTid
WK K EFR o R BELE BB AR A 7 K i E Bl o

LED Driver IC: :£# LED Driver IC & *

11
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Active Low: i%# Chip Select Edge % Active Low ¥ » 315 % o
Rising: i#4% Clock edge * = s PP~k T

Falling: iZ# Clock edge ™ "% s P¥B~fk 3L

AR

Tine Div: Z usz ' g
i 2 E 2 3.33us 1293 us 16.13 us 19.33 us 22.53 us 2573 us
Acq‘ulred.lS.l?.ll | P I | | RPN IR S PO T NP PO (R B NP TR PR B P T e ol

" N -

| OPER.(WRITE]: 5 ADDR: 00 CATA: O ]

13350 1.34u (13350 1.34u 1340 |1.3350 [ 1340 34 u (1340 [1.3350) 1,340
-
kel | charny <]
CH-00 — - -

it Siee T Dol [s-wire-wie) =]
Tinestamp | Operation | Conmand Address Data 3
0.000001335 3 5(WRITE) an 1]
0.000036115 & al [u}
0.000046815 3 0z 1]
0.00005752 & a3 [u}
0.000068225 3 04 3
0.000075925 & as 7
0.00005963 & ula} 1]
0.00010033 & a7 0
0.000111035 3 g F
0.00012174 & k] B
0.00013244 & O F
0.000143145 3 [u):] B
0.000153345 3 ac F i
4| | »

5 3.645 ms E 3.645 ms ﬁ 0 G)|HJ|TTT|
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7-Segment

= BT F(Seven-segment display) & ¥ * BT e F hTF A2 o FIS fpd - B L 4R
W2 pe s ks 10 84 bEF > "TUHEL - BKETE 8 - 3 B3 v o

RIRE 9T

Digit | LED A B C D E F G

0 ON | ON | ON | ON | ON | ON | OFF

1 / OFF | ON | ON | OFF | OFF | OFF | OFF

ON | ON |OFF | ON | ON | OFF | ON

ON | ON | ON | ON | OFF | OFF | ON

4 '—l OFF | ON | ON | OFF | OFF | ON | ON

ON |OFF | ON | ON | OFF | ON | ON

ON |OFF | ON | ON | ON | ON | ON

7 7 ON | ON | ON | OFF | OFF | OFF | OFF

ON | ON | ON | ON | ON | ON | ON

ON | ON | ON | ON |OFF | ON | ON
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P S
x|
BERE
5
— A
A =l E
HO j H 4 F B
B : F
H1 H 5
€ fH2 j G ke E R
D EH 3 j B Py
~ #Hi2 ol D DP
ERzERE
FEEEE ] E
EDEIEF
A IEIFE SRR
REARAE REHAE
[ R ~| [FeEEE ~]
e e | mE |

ME R F X TLFRP o 7-Segment £ B B IR A 5 & il i e o

DP : 4c % 4 47 ] #cgL(DP decimal point) » 3547 B X 77 o § Aple ML AL K15

B AR R T PRI R

14
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A

Time/Diw: 300 ns E} L]
Acoquired: 13:32:37.0 -E.Elus -5.Bus 5.? us —4.?us 4.3| us —3.%us 3.3 us

300

7-segment 2000

T-Soqment

Label Charnel | [ 2

OM coram ches ALFY f@u—j{ |7-seqment(7-Segment |~ |
Value j

| p

N i === ==L

Timnestamp |A |B |
-0.0072 ms
-0.0066 na
-0.006 m=
-0.0054 ma
-0.0045% ns
-0.0042 ns
-0.0036 ns
-0.003 ms
-0.0024 ms
-0.0015 ms
-0.0011 ms
0.0007 ms
0.0011 m=

R o

900 ns E -80.383 ms ﬁ -89.384 ms G—)|ﬂ_[|TTT|

o

o
—

FR RSO oOFFSFRF
O OoOOFOORFORFFRF
OO KRR RRRR|[60
FR O RFRRHRGORORRS
F OO o oo
F RO SORFRRRD|[@
== R R R R R R R R )
mEEEE O SN0 e

E=m
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A/D Converter

A/D Converter (Analog-To-Digital Converter) » #i & g v* #cix g4 & o

8K T
A/D Converter 2838 x|
SEETE wTERE
_ b IEEERIE
55/ —Data Channel (I. DATA || |LI
HHEEE Ia Bit l P
Channel Skart Fram F :I ﬂ B 4 A
—I¥ CLK Channel v CS(0E) Channel —— FEIEE RS
o+ T |#emnreas | |EeEzE -]
CEERE
[~ M3B First [~ 2's Complement
Chip Select Edge " Active High % Active Low
Data Edge £~ Rising " Faling
ieEEEE
T Hg e RS RO ) #e [ v
[ {EREHERIIE M EEvE TR
[ #@A £ R ES T 2a T Bi% T A9a0C bt
LRO0ER] | 255
TR0 | i

Data Channel Start From: ADC 3 B 42 i 3§

CLK Channel: ADC 2. CLKIN i3

CS(OE) Channel: ADC 2 Chip Select :f i

FHREAR:ADC FHEE A - 7 EH P F 5 4Bit ~ 32Bit

MSB First: ##4d MSB B 4,38 3% % LSB

2' sComplement: * - if#cis % k& MFH

Chip Select Edge: * %_Chip Select Edge, g% & Active Low

Data Edge: % = F 2 f# k, g% 5 Falling Edge

¥ORF: PEE(X)-FAR(Y) Bor LR L X TR LY dhehd SR

PR EHY Wppd
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R FHBA BBl B YR TR TR B YR Rkl B Y TR

FHRERZE&CELZ Yt R B3 YT R

ETIAS

R
ﬁ])‘_‘"ﬂ‘: ?iﬁéﬁ?})\ Y $hen b [T R

ARFA G LT RGP, G R 0T RER AR R (F R &
T (ADC. tx1), Fh % B S fe™ B 1 1 F Rat i E R BT BT AR AR,
SRS T AR R, R AR R law) 2 oh, B & - ADC. txt ¥R RE T - o BRGER

AP R L - ADCAXE B *t 1 7P & £ BEGZR 4T o

2%
K L 8hit T %A CLKICS:

Time/Div: 15.36 uz (3 8]

Acruired: 13:03:25_U| ] 355.|53us n 425.%3u5 45-3.|73 us i 4?E.|33 us | 5-31.?3 us 52?.|53 us i 553.:|l3 us 5?3.}:‘3us i
PRV B BTN B R [ RN B BRI R P R S A B 1ol

CH-00
CH-01 1 i 0 17u i ; u 0 7y 8 | E2.99u i 17y

CHZ28

apct Lo 1215 17191810 T @ﬂ@@@: 18,0 1|=1 115 1719 (B 10 TS @ﬂ@@ﬂ: IDLE @ﬂ@@ﬁ:
i

[ # . . . . 14
14

11
"

ADC2

| | = T " ;
s 5 0.4 0.4459ms 0,46 19ms iR ns 0.5289ms  0.5419ms 0.5
{40 Ganuortar -

Label M;l I 2

o e an i-;_EJj"{ JaDci(ao Corverter) [~ |

Timestaup | paTa | A
0.36995 ms 11 =
0.37395 ns 13
0.37795 ns 15
0.36194 ns 17
0.38594 na 13
0.36994 ns 1E

0.39394 ns 1D hd
9 2
141.77 us g 2.137 ms % 1.995 ms G-)|J'|_[|TTT|

=m

W 2 8 bit FALE R
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Tine Div: & usz
Aoquired: 17:15:46.0

CHO-7

ADCI AD Ganverter

ADCZ

A/D Coruerker)

Label Channe| o
@1 s TUIY Dbes [2Dc1(a)D Corverter) = |

Timestanp DATA EJ

-0.062502 3 0B

-0.0625 § 0D

-0.062498 3 aF

-0.062496 35 11

-0.062494 3 13

-0.062492 3 15

-0.06248 & 17 w7

u 28.354 u A
A . ms g 427.354 ms o 359.04 ms
= - = ) ’ — -

® = 8bit FHEA,2 sComplement &7

Time/Div: 128 [@ g)
Acouired: 16:09 ] : 4 = R’T?E.IZE L.f 2 us Il.CEE rr‘:-I IZl.EE-’-rr‘:-I 1.438 ms Il.?-:3 ms IZl.ECErr‘E

ADC

4D Carw orter

Label Channe/ |

cHos i A

QT cHoo 4 LEL .J.B";-‘C |""“'DC(MD Cormverter) j

Timestanp DATA (Z's Complement)
0.269 ms 35
0.27 ms 37
0.271 s 36
0.272 ns 35
0.

A
— 14177 ' 213697 4 199520

I
=
273 ms 33 =
i o
Sl
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Accelerometer

Accelerometer(AccMeter)® it 2 4748 57 5 SPliE 2 4 & ﬁlﬂ: e g B A5,

I

A iR - I E T o s g u A 0 SR R

F R T

rAcheter £EE l ? &r
BETUE
— EiEwE mIERE
= CS  [CHO cs |Adive Low

CIK [CH1 i‘ so1 | bR -
SDI |cH2 = soo |bEFE >
SDO [CH 3 i‘

TURE  |AIS326DQ v

1745 Full-Scale |2 v| G

BERTE
[ BB EEeO-ERY o
v IEREAERS
™ RETE 8 e -1 )R m+1 )
EREE
@ wETd  w -
Address | |+ pata ([ |~
sHrERE
At EmEmIREE
B = =7 HEWE

EEEE | [EEmaE -
mr ||

wE |

CS: Chip Select, /45 = CS #ri= 5 Active High £+ Active Low
CLK: Clock

SDI: Data #ij » #%ri, /47 Tt Clock et =4 & T o - 3o
SDO: Data # 1 %rix, fi4p %t Clock et = & % #-

A5 EH S B3 IC HEEL

44 Full-Scale: % # f2 /5 B 4~ P¥ = Full-Scale

BET K 2 o B BB PR foteid BB T AUE Bl A
EFE ARG B EIB B nk - BB dE E H

LB o B AL/M P TR G, SR 5 1255 £ T4
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A

[ S EY R

Time/Div: 64 us a
Acquired: 14:17:55.0

, | ALems ‘

114778

14775

14775 A1477S 0 AL47TTS147ES 114765

fccHoter

Label Channel | Vald_* |

|

i iR

s B

et cuee {151 DEed( [3D spr(AccMeter) ~]
Sample R/W M/S Lddress DO D1 D2 D4 D5 D6 D7 j
-2298413135 Read 0o 2D 37
-2205433038 Read 0o 2 00
-2295362651 Read 0o 2 Fg —
-2295292264 Read 0o 2 33
-22923071469 Read oo 29 FF
-2292238782 Read 0o 2 Fé
-2292166395 Read 0o 2 2F
-2289182449 Read 0o 29 [al4] B
A c
1742395601 & 237315551 §| 1531603504 (511N
N Vb 472 K= L P \l
BIEFRB e + O REE W
Time/Div: 1.049 5 7] : B .
Acquired: 14:17:55.0 i —165‘353 -1 .9|538 -13 2‘315 , —11.?033 , 4.3?25 , -3.2145
5
3D SPI
el
Label Channel | vald + | |
it oot 15T [¥eud( [3D SPIAccMeter)
Sample R/W M/S Address Data Acc. X Acc. ¥ Acc. 2 Avr. ¥ Avr. ¥ Avr. I :J
—3220320060 Read 00 OUTE_H(29) 03 0.0476 0.0556
-3220249673 Read 00 OUTY_H(2B) F9 -0.10%8G -0.10%G
-3220179286 Read 00 QUIZ_H{2D) 3F 0.984G 0.993G6
-3217215386 Read 00 OUTE_H(23) 04 0.063G 0.0586
-3217144999 Read 00 OUTY_H(2B) F9 -0.109G -0.109G
-3217074612 Read 00 QUTZ_H({2D) 40 0.990G
-3214087317 Read oo OUTX_H({29) 04 0.063G 0.063G
-3214016930 Read 00 OUTY_H(2B) F9 -0.109G -0.1096 B
a4 »
A c
W 1742305601 B 237315551 S 1531603504 (B[
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AD-Mux Flash
R D)X )] ?Mi%] s 3 A 5 Parallel(f 71)2 Serial(% 71) > d *t Parallel = 3% e%r i #cif

5 5 F]pt - Address ¥2 Data %ri & % §_'F Myriedodn- fERGE 0 RN 5o el

£ 7 % AD-Mux Flash -

SR T

IEEIRE —Configuration
Ty
= Amax IM_Z 'l ADQ[0]{LSB) T | Wait State Burst Length
;/ I i — |9H1 LI |16—Word Linear Burst LI
S ANCDiEi| == iz RDY Polarity
* BEH | Alsl al] = G| Ihigh vl RDY active
Burst Wrap Around Iwiﬂﬂ data j
—Flash Yeg -
CE#f H 24 -l AVD# 125 =l
=1 =] iERcERR - HOENEE
o= frz +ax E RN ) i AR
WEZ _- | RDYfpWALT] = —_
FH 33 = [WAITp  [CH 30 = Address l__,- = - — .
- PSRAM Burst Address ||:| vl
¥ has PSRAM LB#p == HEE EERLE hd
| Read Data ||:| vl
CE#p H25 = | .
—I vem a2 | Write Data
e [EE] s |EEES w |

Amax: X T_Address %rix g 0 € F

ETS
w»k
gt
3
=\
T
=4
N}
B
o

BRI/ p 2R FHp BERPE > 0 F K T ADQOJ(LSB) - H i T iE A2 € p B4R

Hoo pERD LE O RMFTRT 3 FREVTERT

ADQ[E] H 21 j
ADQ[H] H 22 :II
apqol  fHa j
aDQ[]  kEH 10 :II

AD =
Q[12] H11 =

AD =
Q[13] H12 =

[ 13 .
[ 5] 1 .
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PC-based T&M Instruments

Flash: Flash & #* e 4] %riz -
PSRAM: PSRAM & * cjr4|%riz o 387> MCP g e Blk’ﬁ Flash ¥» PSRAM - £ 9 iE has
PSRAM F# ¥ [ 5 ¥ PSRAM #ak 47 o

Configuration: d % AD-Mux Flash ¥ 11353 & £ 3% 240 B Sodic > BB L 47 RGBT

n

PEFLS A AR g PR RO R G S A e T AR T AR R e

A

Time/Div: 3 ns
Acquired: 08:00:00.0

162428us 16243508 1624610 182447us | 162453us 162458us | 162485us 182471us  162477us
T R P c o0 w0 T e Gr TS e 0o ie B e 0 IR i

I .
Address/Data
AVDF

CE#f

CE#p

CLK

CREp

LB#p

OE#
RDYf{WAITp
RESET#f
UB#p

WE#

AD-Mux Flash

DTz lach

Label ché Value | <] 1] |

&1l oo (VY (e e [AD-Mux Fash(AD-ux F_+

Time... | Device Description | Address | R/W Do Dl 2 D3 D4 D5 D& D7 8 D3 D10 | D11
0.16224 PSRAEM 024B30 Sync.Write 0140 0132 0000 0000 203D 8036 8044 B036 0000 0000 403D 4036
0.16247 Flash 034B70 Sync.Read 0000 0000 013D 0136 0144 0136 0000 0000 EBO3E 8037 8044 8037
0.16276 PSRAM 024B40  Sync.Write 203D 2036 2044 2036 0000 0000 103D 1036 1044 1036 0000 0000
0.16299 Flash 034B80 Sync.Read 4044 4037 0000 0000 203E 2037 2044 2037 0000 0000 103E 1037
0.16323 PSRAM 024B50  Sync.Write 0000 0000 043D 0436 0444 043¢ 0000 0000 023D 0236 0244 0236
0.16351 Flash 034B30 Sync.Read 083E 0837 0844 0837 0000 0000 O43E 0437 0444 0437 0000 0000
0.16381 PSRAM 024B&0 Sync.Write 0144 0136 0000 0000 E03E E£037 8044 8037 0000 0000 403E 4037
0.16404 Flash 034BA0 Sync.Read 0000 0000 O13E 0137 0144 0137 0000 0000 O13E 0134 0142 0134
0.16433 PSRAM 024B70 Sync.Write 203E 2037 2044 2037 0000 0000 103E 1037 1044 1037 0000 0000
0.16456 Flash 034BBO Sync.Read 0242 0234 0000 0000 O043B 0434 0442 0434 0000 0000 OB3B 0834

E 2671ns B o -267 ns (8 11I[171

Acute Technology Inc.
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APML

APML (Advanced Platform Management Link) % /£33 4% 2.4 AMD #7#4] 2> APML
- f847 ¢t (out-of-band) HT kg L H A KT R RPA] 0 SR OHEMTE 6 o

Opteron S BT 24 2 & o

SR T
APML 228305 X|
samT EEeE
N SEREER
= B () zeasnmEe

aCL EH 0 ::|I Command

. 1+«
DA |EH 1 :I| Address 1~
Write | Read [ 1=
T hEERTE Start [ Skop | Sr =
[~ 7-bit addressing {Include R in Address) ACK [ NACK |:| |
PEC {Byte Countt fword [ = |
LIRS Data —
[ ZEmREHER _I
FHiEREEE
L mEEs T sRE
FEHE (S HEREUE
[EEEE ~| [eEERE ]

HTif

AFRE RUFRIP L 0 & B B e BIEA 5 Gk Pl f B3 o

7-bit addressing (Include R/W in Address): %7 8 =~ % & = ht(7 =7 F & ht 4o
+ 1 =R RdWI) -

PEC: :% #% Packet Error Check -

g R 447 pF L v B B g S R

Acute Technology Inc.
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A

Time/Div: 32 us a
Aogquired: 158:11:46

192 486 ms 199537 ms 199.588 ms JEE.EE*MS 199.69ms 199.742 ms 199.793 ms 199 844 ms
| Y T Y TN IO (N SN U NV NV INNT (ST (NN UNNVUNN (NN 0 N ST UUY NI U (U (U ST ST SR U VU (U SN ST AT R B

AN
I
1

| »

Addr{SE_TSI(4C) Data:SETSI_x01(01) Idle

APU-SIC

Label channel |+ |

GH-00 —
um CHOD Pn_f'-f. B-_B”i{ IAPU'SIC(APML) ;I
Timestamp | Addr | Value Description d
0.149987675 3 SE-T3I(4C) SBTHI_=07(07) High Temperature Threshold High Byte Registe:—l
0.19950361 3 SE-T3I(4C) SBTSI x01{01) CPU Temperature High Eyte Register
0.19995357 & SB-T3I(4C) CpuTenpInt (0F) CPU Integer temp. 15
0.249499505 3 SE-T3I(4C) SBTSI x01{01) CPU Temperature High Eyte Register
0.249972465 3 SB-T3I(4C) CpuTenpInt (0F) CPU Integer temp. 15
0.299495395 3 SB-T3I(4C) SBTSI x01{01) CPT Temperature High BEyte Regizster
0.299975355 & SB-T3I(4C) CpuTenpInt (0F) CPU Integer temp. 15 =
4 | | v

g -48.969 ms g -48.969 ms % 20 ns G-)|ﬂ_[|m|

Acute Technology Inc.
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BiSS-C

BiSS-C(Bidirectional Synchronous Serial C-mode)id 3t # & - fad 48 ® lc-Haus = & #7
- AR IFIRAH A RT B IRLTE Fe o 3R ORPE
Wm ko A AP 1 EAR0E SSI B R T e e & L R P B MR whRE

i
S HK L

— BT —HEEERE
g}l MA FH 0 :II slo kH1 :II o Ack/ADR
Start

CDS/CTS

Data/Crnd

Type of data ISingIE Cycle Data ;I
Serial data length (bits) I:I_Z

Flag/IDL/ID
ﬁ BEE S WATEIE

EAATE  [ZEEREE v
HENE [EEREE <)

MA/SLO: & 353 3¢
Type of data: X = & 2% 53] » 3 = f4:E€ # : Register Data-CDM, Register Data-CDS,
Single Cycle Data.

Serial data length(bits): 3% Z_# Single Cycle Data p* 3L & & o

Acute Technology Inc.
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NS TN
AR 5
Time/Div: 1 us G 3]
Aomuired: 09:49:42,569 IJTE.IB?SSEmsl |1?3.2-:>;|'-935ms| : |1?3.2-33|235n15| : |173.2-:)?435
P P I T T \ L. L L
i -
SO 0,1 i 5 O aoe
EiSs-C| 3 l :
oM 0,1 :

Label

thannel | |

CHO0 M — "

UTTT cHoo 4 IJ'-!. ‘_lll DE’.{ ICDM(B'SS'C) LI

Sample | CTS | ID(IDS) | ADR(cMD) | R/« |D@ |D1 |D2 |D3 |Da [D5 |pe |D7 |D8 |Do | D1o |j
2089753 1 B 7c Read 00

2381312 1 o oF Read @8 40 80 80 @9 OA @0 82 09 00 @0
F3426118 1 o 1F Read 00

4662456 1 o 42 Read 20 oC

5251012 1 o 78 Read 4D 48 59 28 @0 00 60 0@

6346663 1 o 76 Read | 1F 09

6950714 1 0 7D Read 0@ 00 00 -
4 I I 3

A

| ﬂ 5.772314129 Hz E 0.1291692823 Hz ﬂ 0.1263420772 Hz G)|]]_[|TTT|

26

Acute Technology Inc.
Copyright ©2018



Acute.

PC-based T&M Instruments

BSD

Address 1~
Data -
Bit rate |AUtO < : (-

HAEEEE
ﬁ BEZIEE

EAAUE | ERE v| HEUME |EFELE r

an
%

wH |

Data:

-34\»\}1,

TR

Bit rate: t & chid ﬁ%lii R

A

Time/Div: 1.28 ms

Acquired: 13:01:33.558

, 2331‘27ms , 2901?5"15 . 292.2|23m5 . 294.2|71ms , 2953‘19ms , 2933|67ms

| | ]

UNKNOWN Sync Madter  Salue Addr: & P1 Ok

EDD.4I15 ms 302, .4|53 ms 304, 5‘11 ms

!

. { , , 306. 5|59ms . 303.5?7 ms

Register Addr: 8 P2 Ok UNKNOWN

Label Channel Tril « | |
CH-B0  CH-DD ch Rear -

Ot G oo SLIT [Jog D83 [soesn)

Timestamp DIR Salve Rddr Register Addr Pl Data P2 REck ﬂ

0.1908714 § Master 5 2 ok

[ BB38 5 Master 9 0k o1 Ok

0.390865 S Master 5 2 0k

0.420902€ S Master g B ok €a ok

0.590874 § Master 5 2 ok

0.6909072 § Master & 9 0k o1 Ok

0.790892€ S Master 5 2 ok

0.820911 S Master g B ok €a ok -
e | | | A
€ & 101274 g 101274 o ([T

27 Acute Technology Inc.
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CAN 2.0B/ CAN FD

CAN(Controller Area Network)id 3 % >+ 80 & i~ d Bosch 5 A% B » L & FI i *
FATAAE P AR PR AR QR KRR RV I NF I A NG AR B L B

Bl

CAN L(Low)m.:i;ﬂi;]@&l CAN_H # 3|enFfL&r CAN_L # 3[enF L F » o CAN 1 & 2

ceiif se o CANBus 4 % £+ 3UsL % > § & i #73) 5 CAN_H(High)#

4, 4 % Data Frame -~ Remote Frame ~ Error Frame ~ Overload Frame -
CAN FD (CAN with Flexible Data-Rate) %3 9 CAN 245+ 3 4v 7 sBfE Tl 5 o
FRHAELFTHT BETHET

i¥ 64 bytes 2 CRC17/CRC21 - i¢ 17 Filid ﬁs?li e =

P 1 24 > 4] ag A
Z_eba Aedg 3 M A4

SR T

CAN 2.0B/ CAN FD 8155 E

5=)

BT
—p BERSE V] ES8H{E58) Data Rate
[Differential - v| cann pso1 0.00 ~ | Kbps

The Data source from DSO  CAN_L pso2 = (5 Kbps ~ 1 Mbps)

SRR

Bus Wire- CAN H R ET R
Data_1 [[JcanrFp
Data 0 Data_0 (@150-CRC () Non ISO-CRC

Bus Wire: CAN_L

500 -
HTEAR

(I. Start of Frame l:l - RTR bit l:l -
Identifier l:l - SRR bit _ -
Data length code l:l - IDE bit l:l -
Data I:I »  Reserved bit l:l -
CRC l:l - Delimiter bit _ -
ACK Slot . 1~ Error Frame O~
End of Frame l:l - Error State _ -

HEairE

L BEEOTHHE

SERVE

EE=pE v

EEESE v

I

me | | me | | mE |

HER T

Differential:

7 R

B kP o LR

73k DSO Wi HH S 16 -

£ 8 CAN 315 CAN_H CAN L -

28
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CAN_H/CAN L: ¥

G o
# i /f] Data Rate:
F7 4 hpFiE o d f255 45843 B Data Rate e

¥

|l

A
|l
3
=
C 3
/%«}
‘g;
)
4
e
ks

d oz F(Transceiver) & 3% 18 (o el

FAATARE R Y FV g2 DataRate ® XL & f {745 ~ DataRate °

¥ i Data Rate 4 # = 5Kbps-1Mbps -

F B CANFD # s fs, 7] DataRate ¢ #, #7ript s #-¢ p &R o
A BETRR AT s T %R 0 FFE CANFD # i f6, %] DataRate ¢ %

&
ECITPTET R TR A AT

2 iR
% % por i B Differential AL 7445 -

Time/Diwv: 25 us g z
AORILEEEH DEa00E00.0 .J.miu.s. PPN, S fmll}.s. L0 ?Qlu.s. 0 0o .1.2?u.5. o0l o .1.&?u.5. 00 o .Z.IQ?U.S. 0 0o .2.4?u.5. o 0

Label M;l a [C|

QI e oo FLIL Dol [canccany =]
Tinestanp | Frame Tepe | Ip | pLc | pata | cRe by | A3CII(Data) | Infory »
-0.0451185 3 5td Data 622 5 1z 00 00 00 00 00 00 00 0B0  aerrnns Data E
-0.0384585 3 std Data | 624 5 1A 0D 00 49 47 40 00 00 1B27  ...IGA..
-0.031284 § s5td Data 630 5 17 00 00 00 00 00 00 00 3 N
-0.024107 § std Data 638 5 13 00 10 00 00 00 00 00 DE4S avvrenns
-0.000026 § std Data 620 5 1000 00 00 10 70 00 &0 S66C ... p..
0.035053 § std Data 440 5 42 02 00 00 00 00 00 00 2501 Bu.e....

-
RN ;lJ

| g -91.117 ms g -85.874 ms ﬂ 5.242 ms G—)|JU|TTT|
7 CAN_H B L&A 4 o

Acute Technology Inc.
29 Copyright ©2018



Acute.
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Time/Div: 4 us a
Acoquired: 08:00:00.0

: 321.|EEus EEE.IEEus : 334.|?Eu5 341.:|lEus 34?.|55u5 353.|5Eu5 : EEO.IEEus
PR R T O N T SR U (NN S NN T (N S NS SRR (AU SO IR TR SO MR (T SO P B R

] ]
RTR:0 IDE:0 RO:0
i i

10,010

Lakel chanrel || [

O &y Svee SR DB [canican) |

Tim... | Freme Type | ID | DLC| Data | crih) | ASCIT(Data) | Information Frame Duration| |
0.30... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 3aFS Data Rate: 400 Khps | 282.46 us

0.6l... 5td Data 112 & CD FL 97 EL 0L 9C 07 7D 3aF5 282.47 us

0.92... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 38FS 262.46 us

1.23... StdData 112 & CD FL 97 EL 0L 9C 07 7D 3aF5 282.47 us

1.54... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 3&FS 262.46 us

1.85... Std Data 112 8 CD FL 97 EL 0L 9C 07 7D 385 262.47 us

2.16... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 3aFS 262.46 us

2.47... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 3aF5 262.46 us

2.76... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 3aFS 262.47 us

3.09... Std Data 112 & €D FL 97 E1 0L 9C 07 7D 3&FS 262.46 us

3.40... Std Data 112 & CD FL 97 El 0L 9C 07 7D 3aFS 262.47 us o
3.7l... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 3aFS 262.46 us

4.02... Std Data 112 & CD FL 97 E1 0L 9C 07 7D 38FS 262.47 us -
A I I »

| 5 7.99 us g 98 us ﬂ 90.01 us G—)|JU|TTT|

Acute Technology Inc.
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Closed Caption

Closed Caption ¥~ 88 AR hfE > 2 > 7 0 d kB2 F ~ FHEZ FTH K T 4o »

Bt o A B¥ 2@ * Closed Caption f#48 B2 B3 5L Y e T B0k o

S8R T
x|

RFEERTE
M
7 LwEE Wj
HiERE

{]D Clack run-in | [ |LI

Start | | ~|
Data [ | LI
Patity || | LI

HEE
e REEATHEE
k] HRRATE AR

|EEmEE ~| [REFEEE |

e | omE |

i

-S‘l:_'\;

TR TFR R Bl R i BE L 47 R L -

AR

Time/Div: 5 us a
el MEBEE g [ |_2'1i325||| flliazsw |

Drata:0n Drata:00

Label | Channel« 1
I Gieg cnoo 414 L D8l |ccicinsed Caption) -

Timestaup ‘ Data Byte 1 | Data Byte 2 | ASCIT ﬂ
-&.l0zl0az 3 oo oo

-2.0687414 3 oo oo

-2.0353746 3 oo oo

—-£.00z0078 3 oo oo

-1.968641 3 oo oo .

-1.9352742 3 oo oo .

-1.9019074 3 oo oo .

-1.8685406 3 oo oo .

-1.8351738 3 14 25 -5 B
< | | »

g 3.4 us ﬂ -15 us ﬂ -11.6 us G—)HUHTTl
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DALI

DALI (Digital Addressable Lighting Interface » B> # A & A & ) {5 T &_* 3% B R 1t
BRirHl g Rt 3 8 £ - FoaRERY 16 RPES D G o2 o

DALI 2 %3 1% t=ht 5 19bit d&dcizat 5 1lbit> B 5 7 L £ 64 B X = F -8 > 16 F e
BB IETIE B R cDALIR I I 3 2 @57 o B L Sl e 2 B R

FERR o

SR T

DALI #&35E x|

SHRE
™

=7 wmdoo S @ -

W Rz PRI

ERERE
(I. ERT B T S ERARERE

Start || | ~|
Address | | j
Commend [ ~|
Response || | j
Stop -

| I - |

SELEE
e EEESRE
= e ERTE

|eemrse  ~|  |[EEEEE <

LA g @ K LEFRIP P 5L BB A 47 R il if St -
i o~ D-, D+, p B = fE e

D-: & »zeniz 5t i D-o

D+: & » Heh 5t s D+ o

B pode R N R enT SR -
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iiﬂ;ﬂ .&‘ET-I' 2']&: é_/ﬁ\z}?_p 5 n‘&E,‘. LR o

2 iR

- g Xy

Time/Div: 1.2 n

Aoouired: 17:43:

122.3 ms 124.3ms
I ' . . PR B

126.3 ms 128.3ms 130.3 ms 1323 ms
L ST B T AT B T BT S SR BN ST SR BT B

Addri01 Cmd: OFF(I0)

Label channel [ ]| Lo]]
il Gioo 4LIL DB [oaLiaLT) =]

Timestanp Addreszs Conmarid Response Information Frame Duration i‘
0.1199 3 ol OFF (00) Data Rate: 3.333 Ebps 15.10 s

0.4716 3 ol OFF (00) 15.10 s

0.8377 3 ol OFF (00} 15.10 ms

1.2156 3 ol OFF (00} 15.10 ms

2.9757 3 ol MIN(O0&) 15.00 ms

3.33858 & ol MIN(O0&) 15.00 ms

3.6716 & ol MIN(O0&) 15.00 ms

3.9916 3 ol MIN(0&) 15.00 m=

4,5435 3 ol TP (01} 15.00 m=

4.9035 3 ol TP (01} 15.20 m=

5.3677 3 0l TP (01} 15.00 ns ~
4 | »

A
E 3 ms E Sms g 2ms (B
2 3
- AR cikd
Tine/Div: 1.2 n {3
i : 143: 88.146 5 88.1485 88.15% 88.1525 88.1545 88.1565 88.1585
AcqulrEd'”'43'|...|...|...|...|.. PR T T T IO P PO PO PO PO NOU TV ISR NP SAP TRV P

Addriol Crhd:Query(:BUj E

Labme! channel || T ]|
it Gaoo 44T DB [paLipaLn) =]

Timestanp Address Conmand Response Information Frame Duration j
§5.4336 3 ol Query (90) 15.10 ns

88.4532 § 04 8.30 ns

§58.7137 8 ol Query(20) 15.10 m=s

§5.7333 3 o4 5.30 ms

59,0575 § 01 Query(90) 15.00 ms

§9.0773 3 04 §.40 ns

§9.4257 3 ol Query(90) 15.00 m=

89,4452 8 04 2.40 ns

89,7616 § 01 Query(20) 15.10 ms —
§9.7514 3 o4 5.30 ms

90,0658 &

0l Query(20) 15.00 ms =
4 | »
A
3 ms E S5ms g 2ms (O

2 |
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DMX512

d USITT (£ RUpledtirys € ) 2 B 5 adrdl £ 541

SRIE R LI

SR T

DMX512 280305

SHEETE

x|

3\/’ —MREEE

Data CHO -

—v BEhigBlEEEE

B |25|3|:|un

HEBE
L BIEESTAVEEE
S
A HEHE{TE

|@EmEE v

ERITE

|2EEEE <]

jioE B

i i % % Data: DMX512 7

BB RaR S TERLT P RS

Y

25k ® o 295 EIA/TIA-485 128 &

34
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A

AT PR AR 0 BREAR S AP RE S AR

Time/Div: 19.2 us
Acoquired: 10:24:48.0I

Tdle Data: AE

104.8 us 136.8us
| PN TP IO SR U NPT NI BPO SO |

[rata: BA Data: D2

DMXS12 0 Data

DMHE1E

Label hannel | | [

168.8us
P T |

200.8 us 232.8us 264.8 us
PR IO IR ST N NPUN NPT (RN (I SO U B |

Data: Al [rata: FE

=

i o B Dol [omxsizomez) |

... |state DO |D1 |D2 |D3 |D4 |DS |D6 |D? | D8 | D9 D10 D1l] D12 | D13| D14 D1S| Information -
-6...  Idle Eaud rate = ZS50000H=z
-1514 Tn...

i Idle

326 |Data (MEOOEEN:E: oz B Bl Bl :ex cEr @80 ra BB B0 JEE

14411 para | F8 c7 EHEEERSY N :: B

22325 Idle

22391 Tn...

23210 rata |[EENc: r1 BT B Ec -- o Elz: e: :xx [0 EHEER

37291 Data NN 1 | I I N : - (50 [ RN aa (15 (25 [os [

51371 Data (SOOI r- NN - --- ce e ETEE

65450 paca | EEEEEN NN I N IR ©
4 I I 3

| A

49 ms E

-23.966 ms () ][] Tﬂl

A
25.034 ms j

35
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DP Aux Ch

DP AUX CH (DisplayPort Auxiliary Channel) > DisplayPort & #ici= 43 4 6 g > @
Auxiliary Channel B £ #f B4 eid 3 » % kg i lg ~ B fof iy o 3 L1 M E o @

B e o

SR T

DP AUX CH 2830 X|

SBIEATE

%}s EERTE

Data |.:H|:| —:'I [ Shaw DPCD

(I. ERE S HRTERE

Request ] vl Address [ ] vl
Reply 1 vl Data ] vl
MO C 1 vl Stop 1 vl

BOELEE
U EEESTHIEIE
g
—* EENATE A =

|pEEmEE ~| |[ZEERAE <]

Data: AUX CH 7 #2

Show DPCD: 1 i% & & -+ DisplayPort Configuration Data ' 3t

Acute Technology Inc.
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A

* B

Tine/Div: 2 us a
doquired: 17:11:54.0 \ :11:.5'35 i :l:l?.EIES v 12:1.-:|35 e 12-'-.2|35 e \ 13-:.E|35 u 133.3|35|_s \
PO TP P O PO PO T PO TP (PO TP S PO SO TR (PO B 0ol ol oialona
b N -
1 |
| SYNE: Reply CMD: T2 ACK(D) Addrs 0 DATA: 4 CATA: 00
1 1
1 1
DP_aLX .

DPCD:

Label Charinel d I |
Ol 5w enos SLIL DEuil Jor_auxiop_such) [«
Sample SYNC Commatid Addreszs Len | Data Informatioh 1
ul Request DisplayPort Read(9) 00200 &
15965 Reply I2C ACK(0) i] 4] 00 00 00 &0 00 B
1593671 Request DisplayPort Read(9) ooooo o1
1609651 Reply I2C ACK(0) i] 11
2375036 Request DisplayPort Read(9) ooool o1
2390938 Reply I2C ACK(0) i] 04
3156298 Request DisplayPort Read(9) ooooz2 o1
3172225 Reply I2C ACK(0) i]
3937863 Request DizplayPort Read(9) 00003 o1
3953720 Reply I2C ACK(0) i] oo
4719035 Request DizplayPort Read(9) 00004 o1 =
A L3
] m A
A 77.88us g 76.975us g -905 ns
B2+ DPCD:
Tine/Div: 2 us a
Acoquired: 17:11:54.0 114,685 us 117.885us 121.085us 124.285 us 127.485us 130.685 us 133.885us 137.085us
PO P P O PO T PO PO (P PO PSRN (PO T (PO TP NP TP AU TP (PO SO PO PO ST BT R P Bt I
b N -
| SYNC: Reply CMD: 12 ACK(D) Addrs 0 CATA: 4 CATA: 00

DP_AUX

DF_fAuzih

Label Charinel d I |
Ol 5w enos SLIL JEui Jor_auxiop_such) [«
Sample SYNC Command Address Len | Data j
S500186 Request DisplayPort Read(9) oooos o1
5516057 Reply IZC ACE (0] 0 ili] i
5516087 00005k Bit[0] DWN_STRM PORT_PRESENT: O
5516087 00005h Bit[2:1] Downstream port type: DisplayPort
5516087 00005h BEit[3] This Branch Dewice does not have a format
B281329 Request DisplayPort Read(9) 0oooes o1
6297167  Reply I2C ACKE(0) 0 ili}
BZ97167 0000ch Bic[0] ANSI 8E/10E: O
7062464 Request DisplayPort Read(9) oooo? o1
7075247 Reply IZC ACE (0] 0 ili]
7843600 Request DisplayPort Read(9) oooos o1 =
A L3
A
u 77.88us B 76.975 us 5 -905 ns (B
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eSPI

v

eSPI % Intel 7+ & 2 {84 21 # E’T”J@ﬁﬁfé’eéi v g & & M3 e SMBus/ LPC/ SPI
Flash /& » 33 @ﬁ%ﬁiﬁ: SR R R A2 3R o T X R{45 Enhanced Serial
Peripheral Interface (eSPI) Interface Base Specification (for Client and Server Platforms)

June 2013, Revision 0.75.

eSPI $-#&&K 2

SR T

Enhanced SPI (eSP) S22E X
BERE =
. N . | [ERERETERE
g\/ e Fho :I SEs £ ZI ™ BE&T Configuration FIZE
’ oo fh2 i 3 H | mmsesns
fo2 Ch4 :I 103 chs il I” Reduced Report
™ Alert :I [ ErFHEHimE Defauit Display -
HEERTE ’ﬁ
1/0 Mode 27 |Quad Mode hd PUT_PC
: PUT_PC
From If0[1]
PUT_PC

) ——
Command deselect time 50ns PUT PC

Clock LOW to output valid = F—————— 15ns
FHERE
(1] | Rl [ [ R —
B — I [—|
L —— ] L [—|

E I —— R [—

SHTEIE
g EBIEFEATHEE
i FENATE HERE
[EeERgE | [EEEEE -
mr | mE | Eem
CSH#: Chip Select (Active Low)
SCK: Clock

/00 - 1/03:  Data i » /s ) %r iz

Alert: Alert 2t %5 (Optional)

IR

I/0 Mode 3% = % Toh A B ih 1/ Ok fs = Single / Dual / Quad, 2 & 4 7 74 it #-

ERBEFRMF AT I/ORKE -

Acute Technology Inc.
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Alert Mode % #_ % Tog 3, m e Alert 5L & %k p 1/01 & &_Alert -

Command deselect time: % z_tSHSL, Chip Select# Deassertion Time -

Clock LOW to output valid: 3% z_tCLQV, Output Data Valid Time -

[EZET S

%7+ Configure p % i&—- # f247 SET_CONFIG/GET_CONFIG p % o
-

s

& o1 Status p % : f#+47 Status sp % o
Reduced Report: ﬂﬁz}é“ TR F, i &4 Command Flow -

Filter 3 = 4-%F4 7 OPCode/Cycle Type 2 £_Address § Fl:% # & 1 & 7 &7 4F

zx: Address Filter 2% #_73 >t 1 1% p 4 &7 LA\eSPI\eSPIFilterX.bin
WA

v 2% 7_Frame p # B Field 2 &g d o
A7

é"ﬁ;/,}ﬁm%[ﬁ s ARt E PR R 2 B iTs 4T o

A

File Label Waveform View Device Tools Help

YRIPEH=E"_ 2R 0CC0O €L O {Urfvfmp 579 dTE & @ ¢ s/R 200 MHz
Time/Div: 125 n3 g . 3]

Rcguired: 16:26:02.21 -400ns —20?"5 0 i 20|'|3n5 0 400 ns SDI"BHS 0 30?"5 lus 0 1.2‘u5 l4us 1.5|u£
TR T NP S U NP, i O O T PO O (RPN T PO PO (PO T O SO (NP TR S SO (NP PO SO U PO AU T PR POl A N NS
N

GEr_o:oNFlG+M110N[21) ADDR (10)

eSpi

5 —

e
I M
Label channel| <] | =
CHOD  CH-0D

[]]] ey Phe |“l [¥eus{ [espi(esen) =1
OpCode/Response CycType Address | DO | D1 | D2 | D3 (D4 [ DS | D6 | D7 | Status CRC il
GET_CONFIGURATION {21 0010 58
ACCEPT (08) 13 11 00 00 030F 85

Channel 0 Capabilities and Configurations
Peripheral Channel Maximum Read Request S5ize = &4 bytes(l)
Peripheral Channel Maximum Payload Size Selected = 64 bytes(]
Peripheral Channel Maximum Paylead Size Supported = 64 bytes
Bus Master Enable = 0
Peripheral Channel Ready = 1
Peripheral Channel Enable = 1

SET_CONFIGURATION {22 0010 01 11 00 00 ES
Channel 0 Capabilities and Configurations
Peripheral Channel Maximum Read Request Size = 64 bytes(l)
Peripheral Channel Maximum Payload Size Selected = 64 bytes(]
Bus Master Enable = 0
Peripheral Channel Ready = 0
Peripheral Channel Enable = 1

ACCEPT (08) 030F 9B

GET_STATUS (25) FB

LCCEET (08) 030F g .
K | 3

Acute Technology Inc.
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FlexRay

FlexRay & & p i et > L 355 Bl i if > & B 43 g onsd & i 3] 10Mbps -

% # & (Physical Layer) £ i

FlexRay Physical Layer £_% #- 2t %% (Differential signal)- 3t 5 & % 3% pF > 3 & I_¢ B
FUREED AR A DR GRS R A BRI R - S TR A BG4

i SRR L BB o o B P77 FlexRay F ST RES HIFA) 0 2 Rl Bl

g T o

T e TR AR BRI ERFRMLA A Bk TR LAL BAE R
BFIBPOrBM (5l T i a did o WAL BP X BM SR 7k

il i o 4o BT o

Acute Technology Inc.
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EHEE —
| B
’ IPhysicaI Layer ~ | EF ESO 1 Il
e e T
Bus Wie: BP
Idle
Data_1 Data_ 0
Bus Wire: BM

i % (B48) & (Communication Data) £ ]

BRISRT

= —IREERE

Communication Data (Tx0 i

T¢D FHD i’
THEN IEH 1 :I

TxD
TxEN

8K T
x|
%&ﬁi~
— IR R v BEh{E#HlData Rate ——
:-—:/l |p|-. ical L ~|Bp 01
ysical Layer = |1|:| j Mbps
The Data source from D50 BM 502 =
E = {1 Mbps ~ 20 Mbps)
e Bus Wire: BP FlexRay Channel
Data_1 Data_0 IChanneI A ﬂ
Bus Wire: BM
I BRI
AR
(I. Indicator | | = T55 [ | =
| o | —— -
Payload Length | | = BSS | -
Header CRC | | - FES | -
Cyckcount ] 7| o= |-
Data | | = | |~
e | 7| cshTS | e -
S | — |
s EEE
ﬁ EEE S IAE R
R RS
[eammse ~| |2EEHE -

BE |

41
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W E E FEX E 5 Physical Layer °

Physical Layer: 7 %8 & 3t 5.8 B> 5Lk p 3adpw & - £ FlexRay 5. BP'BM -
TR DSO Wig R 16

Communication Data (TxD): i 3t (:B4&) & 5L 2 R > Lk ihk p BIEL 45 1R > £
FlexRay transceiver 2. TxD # TXEN it %L o

Communication Data (RxD): i€ 3t ((B4E) & u5L2 8] » s kimk p B4EL 47 % » £ P
FlexRay transceiver 2. RxD & # 7 RXEN 5L ©

p# 18R BitRate: FE% & 5 p # 7] DataRate o 4= 7 ehpFiz » d f2;% 224 i 7] Data
Ratee % ;247 4 pF»> @ * Jﬁ ¥ U iE % poiE ehData Rate 10/5/2.5 Mbps:» & p Fﬁ%] » Data Rate °
¥ e Data Rate # [l = 1Mbps-20Mbps -

FlexRay Channel: & * & ¥ 445 % FlexRay Channel 5 Channel A & B> 1 & i¥ 5 Frame

CRCH# Az * o
A5 AR € BT A R L AT
HHFR L fa i
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
FHIEALLE
#B f 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

Acute Technology Inc.
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A

% i FlexRay Communication Data 3 5. (RxD)

Tine/Div: 240 ns g L]
Aceuired: 05:00:00.0

Paylen: 16

S00n

Label M;l 4 ]
O £55 ase FLIT DBuil [Flexray Decode(FlexRa [~ |

Sample | RPNCS | Freme Td | Pay Len| HCRC(h) | Cyo Cnt | DO D1] D2 | D3| D4 D5 | 06| D7 CRE(h) | DTS | ASCIT(DO-D7) | Informar 4|
-238953 00 00 00 00 00 OO0 00 00 SFSEZA [0 ........

—4z0 l00Lll 1 16 oFz 28 00 21 00 FO 00 22 00 14 PP

230 FE OC 00 00 00 00 00 OB [ eeveeen.

630 00 OB OO0 00 00 00 00 28 L ..., i

1030 00 00 00 00 0D DC 00 27 BAA469 | ....... ' J
7082 |00L1L 4 16 6D3 28 FC 18 00 00 00 00 00 00 [ eevveens

7732 00 00 00 00 00 OO0 00 00 L aee....

8132 00 00 00 00 00 OO0 00 00 L aeeee...

8532 00 00 00 00 00 OO0 00 00 AS30DO || ........

9582 |00L00 5 16 00s 28 04 4C 00 0A 00 FO 00 OA Laveens

10232 00 I1E 00 00 00 00 00 00 L ...,

10632 00 00 00 00 00 00 00 00 L aeeee...

11092 00 00 00 00 00 OO0 00 00 4BEZA6 | ....e... =
JEN — ;IJ

‘ g -3.812 ms ﬂ -3.812 ms ﬂ 180 ns c9|m|m|

Acute Technology Inc.
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HD Audio

HD Audio(Intel High Definition Audio) E_ Intel % 2004 & # ) eh5 scdjir, @ § s/

Mgkt ACO7 { Lit

SR T
HD Audio#@E x|

IERIETEIE
Fome oo wo s 2 (20
2 SYMNC HO joo [KCH3 = (ﬁ‘sm - 00
BCLK EHl j

EREEE
(]i Steampez?mme ] j SteamD ([ | j
length [ ~|  Smee [

—Response (SDI)

aid [ ws [—7]

Reserved | Y -] Reseowse [ - |

= Zammand (S

Reserved | DN v|  GAd I

eI [— 12 (W3 [—k

Paylosd [ 1|7}

AT EEE

UL IR SRR

—+  FRIEUE Rl
|gwmegE < B R

mE | HH

LEX T LFEV¥ ®A4 5 SYNC,BCLK, I/O -
A AT N0 FALEE A SDI & SDO- M iEH € MRS T2 RA > €18 T

CA LRV LT S I

Acute Technology Inc.
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A

Tine Diwv: 60 ns

Acouired: 05:00:00.0

SDI_Bus

HD & di

SO0 _Bus

HD & di

"

166.575us
| P TP I |

Sarnple:00 E Frané\e SyrietFl

165n

'
Franhie Sync:Fl
'

1E~E.E|?5L|5
L AR

i

/=]

i 1E~E~.?I?5L|5 i IEE».BI?SLIS i IEE.SI?'SUS i JE?.C?ITSUS i 157.1|75 us i 157.2|?5 us
P I T e T I T T P e T P P v TR I I

alii:i:l E Reser\ted::D E E EResponse:i]UUDUUUD E E

Reseryed:00

Lahel

Channel || [

L CH-00 D-: "

u”l CH.00 Pl_fr!. E‘)C ISDI—BUS(HD Audio) ;I

Sample | Frame 3vnc | Valid | Unsol| Reserved | Respone Stream Tag | Length | Sample

32757 00 00 00 00 00 00 00 00

33307 FF 1 a a o0oooooon o 00 00 o0 00 00 00 00 00 o0 00 00 o0
34790 00 00 00 00 00 00 00 00 00 00 00 00
35857 00 00 o0 00 00 00 00 00 o0 00 00 o0
36924 00 00 00 00 00 00 00 0o

37474 FF 1] a a o0oooooon o 00 00 o0 00 00 00 00 00 o0 00 00 o0
38957 I 0o 00 00 00 00 00 OO0 00 OO0 00 00 00 ¥
4 | | »

ﬂ 28.265 us g 38.04 us ﬁ 9.775 us G-)|ﬂJ|TTT|

Acute Technology Inc.
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HDLC

HDLC(High-level Data Link Control) * >t Data Link Layer 2_ » » §_Cisco % ¥ g K i#

" R

FHK L
HDLC 8=

SRIEEE EERE
?:/ HDLC fro j (]]) FI:: — -
Synchronous  w REty :l;
Hode Control 1~
Bit rate |Aute h Information ,E‘
FCs -

HHENERE

o EEESTREE
—

EAEITE | R v| BENE |EFREE -

HDLC: % #3153 3
Mode: Sync / Async, e # % 2L 3 H55¢

Bit rate: U5 B

0 14003309 14003399 (510100

Acute Technology Inc.
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HDQ

d 45 ik B(TEXAS INSTRUMENTS)#r+] _» & * 3+ 3 8 ”g ELlz g} 5 R R s
FRPFHETFIAS TG cHDQA R 8 AE 16 As AT AN tHHEE
7 i~ o~ i HDQ =3t i & d Break ~ 7 bits Address ~ 1 bit R/W {= 8 bits Data # §_16
bits Data #7322 o @ﬁ?‘]év’ﬁ ;% 5 LSB(Least-significant bit) 3] MSB(Most-significant bit) -

B S @ﬁ%ﬁ" = 5Kbit/s -

FEE T
HDQ 22838 X
SEBERTE
= cHO =
— EETEhER
1CEUSE
boz7000
bgz7010
boz7541
bo27541-v200
R
(]. Break || | LI
Break Recavery || | 3
Address || | ll
Read || | ~|
Write || |;:J
Data || | ~|
HOELEIR
i EEESTAIEIE
iy
— HRIGE mEuE
|2EERRE - | |EEERE <]
e HTid

EF R R R R R E R AU g b R 17 e i S -

&
=
=3
3
R
-l
=
!l

WA TS B4 IC ok 2 oy £ ke -

Acute Technology Inc.
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A

Write: %7 & » §

3
St
=
[

4
-5
e
=kt
=)
=

\

Read: # 7 # 2§

D

Time/Divi 400 us g [ ]
Aooquired: 15:20:42.0 = 1.28ms 1. E.St’frrz

Address:00

Lahel Channel | <] T -
il oot TU Dee( |HDOMDO)Y =l

Timestamnp Addreszs Read/Write Data ASCIT i‘
0.00031 & ao Read 19

0.040312 & o1 Read &0

0.090646 3 oo Write a7

0.135214 & o1 Write o

0.16467 & ao Read o

0.210318 & o1 Read o

0.250682 3 oo Write an

0.29522 & o1 Write o

B A
A 4607897 1307

WA s TR

Time/Div: 400 us [E|
Aooquired: 15:20:42.0

Addressi1C

Label Channel | <] T =
I S5y Siee £LEL D6l [HDOMDQ) =

Timestanp Address/Command Code Write/Read Content Tnits ﬂ
1.140316 5 RemainingCapacity(l0) Read

1.180305 5 RemainingCapacity(ll) Read 3191 mih

1.230316 5 FullChargeCapacityilZz) Read

1.280316 & FullChargeCapacity(l3) Read 6594 mih

1.320332 5 AverageCurrent(14) Read

1.37032 3 AverageCurrent(15) Read o mh

1.4203158 5 TiweToEmpty (16 Read

1.460304 5 TineToEmpty(l7) Read 55535 Minutes

‘ |

2 |

v
3
B A
4607897 ¢ 1307 4 5861 1
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HID Over I°C

HID Over 12C (Human Interface Device Over 12C) = & & * % Windows 8, ARM =T 5
#H ¥ - B 5 HIDOverUSB Rl & J&* % x86 &ttt % Windows8 ¥ L & 4 HID

Over 12C % £ ks 2 ek B A ff 0o o

PR T
i S
seET B

T
? IR I N (I. Start | Restart || |j
=t I "o = fddress || |j

=]
SDA |E
1 =] Wirite { Read || | ~|
Ici;l
ATTH/Inkerrupk HZ =i Data Il |j
R ACK [——
(¥ 7-hit addressing NACK | I - |

" 7-hit addressing (Include R4 in Address) SO Il |j

™ 10-bit addressing

v R
Gatii ]
ﬁ EIEE SRATEE
! EEE
|gemREEE v |[BEERE 0 |

HER T KUFRP L 0 LBl & aBEL 17 R jl

7-bit addressing: & m 7 = F AR himnkfe 1 =& 7 A 9 RA/Wr e

7-bit addressing(Include R/W in Address): &7+ 8 =+ % & =4 (7 =~ % R =44+ 1
i+ 2 RAIWN) -

10-bit addressing: %81 10 =~ 5 & =4 °

g R 447 pF L v B B g S R

Acute Technology Inc.
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A

Time/Div:
Aoquired: 13:44:31.921

Label

1.2 us '

HID Desc: 1E

HID_Cwver_I2C

1.2us

TTH

HiDouerlzt

thannel value | ]

wCommandRegister (00FB)

100 a0 O e Dl [Fo_over zciipover « |

Timestanp ‘ Status ‘ Address | Field Information

Fo.0327 ns Repeat Start Wr 4i HID Descriptor address(0000) HID Descriptor

0.093%9 ms Repeat 3tart Rd 4i wHIDDescLength (001E) 30 bytes HID Descriptor

0.1138 ms hed¥ersioni0100) Compliant with Versiom 1.00

0.1336 ms wReportDesclength(00BS) 181 bytes Report Descriptor

0.1535 ms wReportlescRegister (001E) Identifier to read Report Descriptor
0.1733 ms wInputRegister (00D3) Identifier to read Imput Report
0.1931 ms wlax InputLength (0014) 20 bytes length field of Input Report
0.212%9 ms wlutputRegister (00ET) Identifier to read Output Report
0.2328 ms wlaxOutputlengthi0014) 20 bytes length field of Output Report
0.2526 u3

Identifier for Command Register

13

<5

A
2.121503603 Hz j

A
9.228259144 Hz j

12.082723156 Hz (5] JL1] 1}

50
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1°C

A -5 5S¢ SRR > # % F A JE2EH 0 J Philips 2 # 41980 # % 5 1 A
P o Uk S R R ME R R B R A - B GAURR oY AR
FRE Y S F R AT PC R R S E e LA — 5 EPFYE A (SCL) - if
TR (SDA)#THE & o SAELM F & 5 B 4 (Start) ~ =k (Address) ~ T (Data) ~ B
(Read/Write) % » # @ g™ 380 L e ch o F #3045 8 bits f= 10 bits & 48 - @ ix ¢

% % 100kbit/s-3.4Mbit/s -

FEK T
12C 28 FE x|
S8HE ERAEE
. [EEETE
=7 clockhannel(scL)  [cHo | () sEEemwmEe
Data Channel (SDa) I.;:H 1 j Address || |d
- Data ‘Write || | -]
—{ittERTE
{*' 7-bit addressing petReze || |j
" 7-bit addressing (Include B in Address) Unknown(Idle _j
" 10-bit addressing Start || |j
ey re-start | I |
e /1~
e N P = e [
ACK || | j
P nack | I - |
FESEnE Reserved Address || |j
T R REAEI S EREEE
T el ERITE

|pEEREE @ v| [REBRHEE x|

HTiH

Clock Channel (SCL): I°C 5 #* i# # 2. Clock <
Data Channel (SDA): I°C F# @ #ij 2 Data °
7-bit addressing: %+ 7 =~ B A ehizhbfe 1 A B A o9 Rd/Wr ©

7-bit addressing(Include R/W in Address): %1 8 =~ % & =a (7 =~ % & =44 b 1

Acute Technology Inc.
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10-bit addressing: %871 10 =~ 5 & =4 °

FLART: BT

AR =M

AR

Wr Z\ 7 ?j)

AT EE L

—X\

“1‘}&

\_.

)\'g\f

Rd: # m @ B-F 8L o

Information =% —

X
p

SN AdFEE R

Tl RS

& A

-

LR

Time Diw: 50 us

Aoquired: 08:00:00.0

12C i
1
120

Label

Channel ;l

463.604 ms
| IR T Y Y

1

453.53ctms
| 1

463.764 ms
P I BT Bt

463.844ms
P I BT Bt

463.524ms
o .

454 3{)4 ms 464.084ms 464,164 ms
PN S NN BTN T NI SR

0
04
i

o Sree LAY D6 frzcqzc) =]

Sauple | status |aaar [po [p1 [pz [ps |pa [ps |ps |p7 | asciz Information j
457550 Start Wr 45 40 03 10 00 25 M...{

463551 Start Wr 45 01

463857 Repeat Start R4 45 04 40 10 4E 08 LML

469762 Start Wr 45 4D 03 10 00 73 M...s

475708 Start Ur 45 01

476018 Repeat Start Rd 45 04 4D 10 4E 04 LML

482008 Start r4s 40 03 10 00 42 M...B

488028 Start Wr 45 01

438337 Repeat Start R4 45 04 40 10 4E OB LML

494304 Start e 45 4D 03 10 00  OF H..

500190 Start Ur 45 01

500562 Repeat Start Rd 45 04 4D 10 4E O M. J
506481 Start Wr4s 40 03 10 00  ED n

512509 Start Wr 45 01 .

512803 Repeat Start R4 45 04 40 10 4E O LML -
4 I I (3

A
g 180.399 ms g 198.351 ms j

17.952 ms (B[] ml

52
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13C
I3C £_I°C 4 & chif B, =ik @45 - s SCL (clock), SDA (data) F >t I°C -

I3C SCL clock =g F & spec. » &+ ¥ iE 129MHz, - #&3vf 4 125 MHz -

—ul

Az R, AuE 12V/18V/33Ve
I3C E_#7— e B E (sensor) AiG ARds, H - B RREP EET SBRRIEA

B, AR R EHTEAL, PERER G LR TE AR PR REES o

e gl e HDR RESTART
EET=EE v | FEEERER ~ HDR Exit

$¥E T
13C 285 F >
EERE AR
Y @ [ 2 @
SDA |A1 = /
o
EEEE ata L 1]
EEE S RAEE T/PAR
 mE 1 HUH

it
frif

=
[rhzR

Clock Channel (SCL): I3C 7 # & ﬁie?Ji Clock -
Data Channel (SDA): 13C 7 # % ﬁ%li Data °

Acute Technology Inc.
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AR

TenaiDie= 1 us a il
A T A s LR T LT
- = = . 1 L § IS S S S G U S N — —
[ [

3C Rpserved byte (TE) Wmi A

Command: Vendor Extenslon - Direct

Channel 4]

v
Jesl{ scnsey e

) | [searnan e F AV
Cample State Address Command
% 3 Wr I3 Reserved Byte(7E) |
= 0L

Dats Information

Acute Technology Inc.
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1°C EEPROM

EEPROM » & 4 EPROM » 4 T &+ #£7% 34 7 48 % *3# ;= {4t (Electrically-Erasable
Programmable Read-Only Memory) ; - EEPROM =i » H 4 5 i ¥ ¥ & 5 B 7| 35%(serial)

¢ ¥ 5] 7 (parallel) s > 12C EEPROM /> 2 % 5 7| X EEPROM » H 3|8 % 12 24 B 5

7] o
8K T
I2C(EEPROM 24 %:H]) S8 3% x|
EEIEEE — EREEE
T i Tz g
T STEEEME AR E
7| dock chamel (scL) EH 0 j (I.
o Start I_ .l Output Enable I_ vl
Data Channel (SDa) EH i = .
Control I|:| vl Device ID I|:| vl
i Address |:| vl Command Select ||:| vl
’7 T =2 |? v[ Read ||:| vl Data |_ -l
Wirite I ,l Sto I vl
[~ 7-bit addressing (Indude R/W in Address) i ) | E—
[~ 434 24.C561 ] 24.C562 ACK I "l
v ZEEIEN NACK I_ "l
HEREE Chip |I:I -[
T e SFaE s REE

T senaimE ERITE
[wmpmmE | [EEERE <

B | ®mE HTiH

Clock Channel (SCL): I°C EEPROM 7 #* # #ij 2. Clock <

Data Channel (SDA): I°C EEPROM F #! & #3 2 Data °

eyt § s indk: K % 1°C EEPROM =ik e »cidic» ERE 5 7o

7-bit addressing (Include R/W in Address): %1 8 == F & =ht (7 =~ F & htde + 1
= < Rd/Wr)

A 45 24L.CS61/24L.CS62: F# 4_F 4~ 17 24LCS61/24LCS62 » & 4 3% - R € 14
241.CS61/ 24L.CS62 4+ 7 EEPROM etk A 45 -

EVERM AT PE L0k I LGB T S R o

Acute Technology Inc.
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A

Time,/Div: 5 us ' a
Aoquired: 13:36:41.0 i 5 107 1u|5 i 115.|1 us 123.|1 us i 131.|1 us 135.|1 us
PR TR NP T T TP U SO BV Y P I PR (P ol oo ol oo ol v o

147 1us
P PR B |

-

chip Selecti 00 Rd || Data: 29 0
i i
i i
i i

12 _eeProm

12 C{EEFFiOM

Label charnel | 1| ]
@] cneo 3 0y e J12¢_eemrom(12C (EEPR( + |

Sample | ctelcode | cs | Ra/Wr | Addr Hi | Addr Lo | DO | DL | D2 | D3 | D4 | D5 | D6 | D7 | Ascnﬂ
15 o0& oo e oo oo

867 oL 00 Rd 2a 68 D |EB 2 a9 03 21 Jn..,.
3362 BE EF | 5F S5F 4C  FC 10 EC .. L.
5515 BE D4 ED 51 06 45 4D 99 ...0.F
7669 25 [8E |51 [es |53 |05 sc (33 s.qes.
9522 EC 3F 54 |l A7 22 €D CC  .oT.."
11975 §F 60 D4 | F3 4E 48 60 3D ..M
14129 CE |EE 2F |88 16 75 93 6D  ../h.v
16282 55 33 F4 0D 4 E6 05 39  53..L.
74393 o4 oo W oo a0

75265 o& 00 Rd 2l 10 ' 11 8B D0 Al SA  l.a...
77760 50 63 8l 32 D8 | F6 A8 |ES  Pc.i..
79913 Fa (80 2 40 8D 6E | 79 EC  ..rR.r~
4 I I (3

‘ ; 4.876 ms E 24.53 ms ﬁ 19.654 ms G—)|ﬂ_[|TTT|
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12S

LICHF BBz g i TR 40 e R LHANF 27 S BEFHRA L Tz a
PR @ e H - ARl > KRR ¥ A 8E CD HPCM 5 3] CD % & ¥
(IDAC b oo B IPS e Y R H A A G g 2 B A TR e o B R A
N2 (2 BE) T o ) 2 R BEse S - B IRA(SCK) » ¥ - E AL

G A A(WS) L 2 FALE(SD) ¢ TR 5 A+ 3] 20 bits ¢

8K T
125 5 BEE x|
SHETE AT - ‘
5’:? Clack Channel (5CK) | CH 0 j {I. Tﬁzﬁjﬁiﬁﬁ%ﬁgﬁ%ﬁ%ﬁﬂ"géggﬁgﬁ
: = %+ EASE - (BHEf16E5)
Word Select Channel (3) | CH 1 — _gpariEw HeRm
Data Channel {SD) |cH 2 j | o —~]
patabits (1608 ==} FE RS EHEER
dCa DICs = _"'I I 0 I LI
I EtEEEy - 2sEn S HE
[ EATFER SR waw) i BIEE SR E R
i hiE BREEEH e #EfHinE
125 Justified Mode > | |5 480 =] |?§1"§TIEF‘;EEE -]
HERE
I?ﬁfﬁ@ﬁ% - I
Bl |

FEE L K UFRIP L L BAGLAE ABIEL T Rl

Data bits: 4 47§ ehiz ~dc > # [F] &_1-24 Bits -
R SO SRS T S SR
FH PREBEOMH AT P Datae A kot o BB TR
e rid gopech™ Uit AT e 5 ¥ B8 3 REHRART A o d W
FER S §RBRBEMF RS eGP TAERT M SR ET HBEL K ROTHER
P FRF O BESTRE Y Sl FIKE -
% B3 LA (WAV): ¥ #-45F Data #% % 5 B3 AH(WAV)T 5301 (£ p 4T o

A5k T3 R 1°S Justified/MSB Justified/LSB Justified/PCM/TDM $5¢ o

Acute Technology Inc.
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2%
B AW R ok

Tine Diwv: 16 usa z
i : : -102.4 -51.2 -25, 25.6 512 . 102.4
ACq—ulrEd'lD'le.u.l.us..l. .|.|.|I.'|5|.|.|.FI.JS|.|.|..|.|.|.|L!s|.|.|.|l'!s....|.|.|.|Hs|.

| »

L:E2D40 R:BZD40 L:EEFED R:BEFED L:EALED R:BAIED L:EDAS0 R:BDAID L1270

125_Data

Label iari;l T _’l_

Qi oo 1Y 26X =

Sauple | 128 Data | -
25253 R:CE3B0

27653 L:CE720

30053 R:CE720

32453 L:D1960

34854 R:D1960

37254 L:D4A40 —
39654 R DAA40

42054 L:D79ED

44454 R:D79ED

46554 L:DASLO

49255 R:DASLO

51655 L:DD4DO

4+

‘ g -22.908 ms g -23.04 ms %
A g Ak

Time/Div: 256 us L g
3.?23%&5 ms 4.138?&5 ms ! 4.543-?55m5 ! 4.55??55 ms ! E.EE?EIEE ms

Aooquired: 10:12:0 ] ] E.E-QB?EEms ] 3.315%55m5
PR T P O (T B

Max: 32560 ! ! ! X : : ! [~

125 Wave

M 57
| |IIII|IIII|IIII|IIII1

W:w:w:w_ . - - - - - . - - —
Chanri < |

£

Lahel

CHO0 ) =\
il cnoe 4141 W0e DB [125_wave(i2s) =]
S...| St...| D@ | D1 | b2 | b3 | pa | ps | p& D7 | asc11(D0-D7) | j
4850 Data R:4257 L:500F R:5C69  L:672D R:702D L:7742 R:7C4E  L:7F38  BWP.ig-p-wB|N 8 i
5016 Data R:7FF5 L:7E83 R:7AE4  L:752D R:6D74 L:63DC  R:S88E  L:4BBB  .~.z.u-mtc.X.K.
5183 Data R:3D9E  L:2E75 R:1E7D  L:@E@® R:FD47  L:EC98 R:DCA1  L:CC8S  =..u}...G...A..
5349 Data R:BDAS L:AFF1 R:A397  L:98D4 R:BFD3  L:SSBD  R:B3B3  LiSOCE  ................
5516 Data R:800B  L:817E  R:B51B  L:8AD3  R:928D  L:9C24 R:A773  L:B444  ...~....... $.5.D v|
4 I I »

A
‘ ; 5.994125757 KHz ﬂ 100.081566477 Hz j 101.780963296 Hz G)|ﬂ_ﬂm|
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180

Inter 8080-series interface 2. & £ * % LCM {4 @i o i 4 180 interface o 4 47
8080-series % & 3 # 4 & Ctrl Bus(WR ~ RD ~ CS %2 D/C) » Data Bus PI134} ¢ * ¥ % &
MmE L0 & Abitse Flpt 1 % & 7 B Channel : WR~RD ~CS ~D0-D3- %7 DIC Pin
Pl % & 8 % Channel o izt 5 eid i ¥ v )4 p (733 & o @ 8 bits Databus P 3 & 11
BE :WR-~RD~CS~D0-D7 - ikt zgde... o WR =T CHO » &t 548 o

180 Bus BEL 17 R
WR CH-00
RD CH-01
CS CH-02
DO CH-03
D1 CH-04
D2 CH-05
D3 CH-06
D4 CH-07
D5 CH-08
D6 CH-09
D7 CH-10
F8K T
x|
ST
- —EEEE
i pofenn = o8 [cHir = ois [eris =

wr [eo = o1 [ero =] e [Griz = oz [Eran -
ro [eio = oz [eHo = pin[dH15 = ois [orat -
¢s femo = oz [arn = i [GH1s = oo [EHzz =

o4 oo = iz [aris = peo [erzs -
I~ mmvic  osf[oio = pis[ciie = oz [cHzs =
pic [ei27 = e [tHn = 14 [61 17 = pee [Tz =

p7 [ero = o1s[ciE = pes [oHze =

EHEEGE TSR EHRRT A

[sBis x| |LseFist ] [t =]

FHERE
SEEEIREEE
o e [ g () [—

2 — 2 [E—

AT EEE
nn EE SRR
e EFAE ERIE
|i2EmrE | |[eEERE -]

HUiH
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WEER: NTFRF L L Bagisy & A BB 47 &l 3f e~ B £ WRRD ~
CS> 112 DATAPIN -

kc* DIC: 4 DICPinfx* pF > € 135 ¢ Pin % & < _&_Data £ £_Command - D/C Pin %
Low %_Command > D/C Pin 3 High &_Data -

FA =R K A 177 DATAPIN E_4 Bits-24 Bits ch7 #2L o

AR e K T A 7 ek A LSB First B £ MSB First ©
FORLEE % K L Report AR E - 75 AL data e

A

Time/Div: 240 ns E}

Aogquired: 135:59:51.0 ] 2.-35|1ms i 2,051 ms n 2.051ms n 2.-35|2ms
nnollg PR SR T I T P o PRI PR R

2.082ms 2.083ms 2.-:)53ms|
I 1. [ [ B R B T B e B L

180

Label charrel [ ] | _’l_
@l| Siee SLIE DE( [1moue0; =1

Sample | pata/Command | Write/Read | Data A3CIT
52077 Data Write co i
102559 Command Write DE B
102925 Data Write 01

103310 Data rite 0o .
153792 Command WMeite EE B
154158 Data rite 04

154543 Data Write 0o

2l
205025 Command Mrite EBE7 . v|
3

1 |

g -5.06 us g -4.66 us ﬂ 400 ns G-)|J'|_[|TTT|
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IDE

IDE(Integrated Device Electronics) 5 & ;' g2#-® + o > A IDE > & - fdiE * > T 5

* A #1% (hard disks) °

i % o IDE &% d % ® Western Digital = &

) A5 A #-(solid-state drives) > % #-1%(CD-ROM) %

£ 2 HF B

R LAk EHA A e BB

SRR A A ATA/ATAPI(Advanced Technology Attachment/AT Attachment Packet

Interface) /i & od ** A FenF £ 3 4o @,@J& RS G F2 LM G EE 2 $rdam i

i ATA Seds F 83

g 2

B A

i ¢ 5 PATA(Parallel ATA) M F % %] o

'ﬁﬁIDE’ﬂ§¥jﬁﬂ@ﬁ

- #2383 (11 pin):

5.5 DASP- »

#1998 & > ATA-4 3 4 7 ATAPI 242 > i€ ATA T g %k

%2003 # - % & 7 SATA(Serial ATA)#.4% » & R % e 5] ATA

FRYR Gy > FPL AP ERE S L = B o

DIOR-:HDMARDY-:HSTROBE ~ DIOW-:STOP -~

DMACK->DMARQ~INTRQ~IORDY:DDMARDY-:DSTROBE-PDIAG-:CBLID-~RESET- -

CSEL % 10CS16- -

¥ BiLE (5 pin):
AL 5 (16 pin):

3¢ 3% IDE bus 22 B4EA 17 2 54 4o

H2E 5 CS(0:1)-% DA(2:0) -

#3155 DD(15:0) -

IDE Pin No.|{IDE Pin name IDE Pin Description LA default Channel No.
Pinl Reset- Hardware reset Channel 0
Pin2 Ground
Pin3 DD7 Device data Channel 1
Pin4 DD8 Device data Channel 2
Pin5 DD6 Device data Channel 3
Pin6 DD9 Device data Channel 4
Pin7 DD5 Device data Channel 5
Pin8 DD10 Device data Channel 6
Pin9 DD4 Device data Channel 7
Pin10 DD11 Device data Channel 8
Pinl1l DD3 Device data Channel 9
Pin12 DD12 Device data Channel 10
Pin13 DD2 Device data Channel 11
61 Acute Technology Inc.
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Pinl4 DD13 Device data Channel 12
Pinl15 DD1 Device data Channel 13
Pinl6 DD14 Device data Channel 14
Pinl7 DDO Device data Channel 15
Pinl18 DD15 Device data Channel 16
Pin19 Ground

Pin20 Key pin

Pin21 DMARQ DMA request Channel 17
Pin22 Ground

Pin23 DIOW-:STOP Ejr‘;'tce VO write: Stop Ultra DMA 1y el 18
Pin24 Ground

Pin25 DIOR-:HDMARDY- [Device I/O read: Ultra DMA Channel 19

‘HSTROBE ready:Ultra DMA data strobe
Pin26 Ground
. IORDY:DDMARDY-|I/O channel ready: Ultra DMA

Pin27 :DSTROBE ready:Ultra DMX data strobe Channel 20
Pin28 CSEL Cable select Channel 21
Pin29 DMACK- DMA acknowledge Channel 22
Pin30 Ground

Pin31 INTRQ Device interrupt Channel 23
Pin32 Obsolete (see note) [Device 16-bit 1/0 in ATA-2 Channel 24
Pin33 DAl Device address Channel 25
Pin34  [PDIAG-CBLID- | assed diagnostics: Cable assembly o) o

type identifier

Pin35 DAO Device address Channel 27
Pin36 DA2 Device address Channel 28
Pin37 CSO0- Chip select Channel 29
Pin38 CS1- Chip select Channel 30
Pin39 DASP- Device active, device 1 present Channel 31
Pin40 Ground

62
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F8RK T
IDE £8&23%5E Xl
HERE
LR ST %
L i | | EeER |
3?/‘ CIOR-HDMARDY-:HSTROBE |_EH 19 j POIAG-CELIC- |_CH 75 j
DIOW-STOP cHiz - DASP- [char -
DMARQ fenr = RESET- [cho
IORDY:DDMARDY-DSTROBE ICH 20 j CsE ICH 21 j
DMACK- [enzz = locss [Sios —
INTRQ CH23 :.'
EHEREE R
HEIE | wrsEe | SRS |
Transfeming Mode | Max Transfeming Rate | Standand | "“I
D DMA Single word, Mode 1 4,22MByta’sec ATA
D DMA Single word, Mode 2 | 8.33MByte/sec ATA
D DMa Multiple word, Mode 0| 4.17MByte/sec ATA
D DMA Multiplke word, Mode 1| 13.3MByte/sec ATA-2
D DMA Mukiple word, Mode 2| 16, 7MByte/sec ATA-3
[J wtrA DMA Mode 0 16.6MByta/zac ATA-4
[J wTrA DMA Mode 1 25MEryte/sec ATA-4
] wTRA DMA Mode 2 33MByte/sac ATA-4
[J wTRA DMA Mode 3 44MBryte/sec ATA-S
] wLtrA DMA Mode 4 EEMEyta/sec ATA-S
[J witrA DMA Mode 5 100MByte/sec ATAS
ULTRA DMA Mode & 133IMBytelser ATAT7
-
BAEEEE
A EEE S ITRVED R
i FEAEE
— - —
e ZEERE v

WEBS BT U LFERIEL § R 7 g 7 JE 2 i IDE A 45T 1 B FEfE
BhL o FRBRG R AT

BHT LT SHAIEA R e TR RS ) E
TR § IR EFRRT o ERARRS TR R

Fo 4 ERE TGS B R G -
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A

Time Diwv: 300 ns
Acouired: 05:00:00.0

ATAJATAPI

IDE

DIOR-:HDMARDY - HSTROBE

DIOW-STOP

Datai0,.15)

Reqgister

DMARC

ICRDY:COMARDY - DSTRCBE

DMACK-

500n

3.1us
PR I

LEA Lol

LEA Mid:00

410n

3.E|u5

41us
[P S W |

ILBA High:0o
: :

;
:
:

S00n

4.6us
| S I

5.1u5|
LI S W B (]

De\ric:e: Devl ﬂ
'

E0UM

IMTRQ-

POLAG-:CBLID- ]

MASP- o j
Label | Chanvel | <] ~

CH-O00  GHOC B,-:

U”I EEI choo Pn_fr!. ,_{B“ IATAJ{AT'QPI(IDE) LI
I dample | Ewent | Register | Data Hi | Data Lo | Conmand | Drive | Description | Time interval| 3
23 LE& Low 1F3 ol u] 700 ns

31 LEA Mid 1F4 aa a 800 ns

38 LE&4 High 1F5 an u] 700 ns

46 W Device 1Fa Al a DEVO 800 ns

55 Wr Command 1F7 Ci WRITE DMa a DMA command 900 n=

g4 W Data 1F0 Bl EB a ASCIT=<. 2,900 us

87 Wr Data 1F0 44 53 u] ASCII=DS 300 n= 'l
4 I I 3

10 us g

A
11.5 us j

1.5us @m_”ml

64
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Indicator

Indicator £_% Kk yLE4 % * —“‘Ff’f;'%—ﬁ WELNL E 5 3 B F AR MELPER > M F AL

TR fg L ERLOP R R ehi e

F8K T
x

BEFE
[mai@(T) [~

I~ Reamesr

B ez | EE |
5 SRR R EE T U REF A IR FR A EF R ) EMEAT ¢

Br PR LE i f B AL 5 E e d gt Ry e AR L FER S AR

FIOE AR P AR 6 B ¢

A

Time/Div: 32 us g H
Aceuired: 10:36:10.0 ] 54E.EIDSUS 55?.B|-95 us E4f).-3;95u5 i ?-DQ.EIOS us i ?51.4"95”5 i EOE.EIOS us i BEE.BIQSUS
PO T T T P (O S T T P T AT Tt (U VO SN T IS TN N T P

indicator

Cho

Label channel | value [
il cnao ST JE( | -

Sample | indicator | Cho 3
-335872 [t}

781
1562
3907
4657
5469
7813
5594

-
.| | 3

(=R = =R =]

‘ g 2.387 ms ﬂ -2.141 ms ﬂ -4.527 ms (9|m|m|

%3 B g2 S B Indicator sPERT O F @ * 7 fe e PR ok g ps ﬁf&&ﬁ?} ~ 2B o
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IrDA

IrDA(Infrared Data Association)1993 # ¢ HP ~ IBM ~ Sharp ~ SONY % 50 %7 % K

E2ARR D L g Ry o L B E 2 S

SR T

IrDA 28 x|

ST

3_5\/‘ LajERsE ICH 0 - I

M zesocsE@EEmEe

Start | STA || | ~|
Data || | LI
STOR | 5TO || | LI
Addr || | ~|
CRC || | ~|

sEgE
MY EEEAGE
REAA IS RIS
[2EmAgmE ~| |BEEHE _v|

AR T R AERP L 0 £ B G BIEA T ki B o
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A

Time/Div: 256 us [E|
Aceuired: 09:20:50.0

38.6145 33‘5]45 38.6145 38.6155
| P T IR SR N B B PR LI [P ST N |

|

' '
' '
' '
g Stop g
1 i
h h

l

38.6155 38.6165 38.6165
P IO IO T (T (NP ST NPT NI NU SO B |

|

' I
' I
' i
g Stop g
1 i
h I

l

| v

(S =

0 Cata

Label channel | ]

Qi Gee 45T Dl [roauoa) =1
Sewple |D0 |DL |D2 |D3 |D4 |DS |Ds |D? | D8 | DS |Dlo | DIl |Dlz | D13 | D14 | D15 | ASCIT j
77173... 31 31 31 31 Ez 66 Cl CO0 CO CO CO A5 C8 Ol OB 80  1111.f..........
77230... 31 31 31 31 31 3l 31 31 31 31 31 31 31 3l 31 81 1111111111111111
77263... 81 31 31 31 31 sl 3l 3l 81 sl sl 3l 31 3L 3l 81 1111111111111111
77296... 31 31 31 31 31 sl 3l 3l 31 sl 31 31 31 3L 3l 8l 1111111111111111
77325... 31 31 31 31 31 sl 3l 31 31 sl 31 31 31 3L 3l 31 1111111111111111
77363... 31 31 31 31 31 sl 3l 31 31 sl 31 31 31 3L 3l 31 1111111111111111
77396... a1 31 31 31 31 3l 3 3l a1l 3l 31 3l 31 3L 3l &l 1111111111111111
77429... 31 31 31 31 31 3l 3l 31 31 31 31 3l 3l 3L 31 51 1I111111111111111 o

JEN ;IJ

‘ g -201.376 ms ﬂ -201.376 ms ﬂ 0 G)|ﬂ_f|m|
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ITUG656(CCIR656)

TR E P & AT E(ITU-R) ) L enf ol & enF e o 7 YUV éh

Bd AR N MRS R R A Z § L= B o ¥ RGB ehipaB B 5t A ol B

FEK T
ITUGS56(CCIRG56) 28k x|

ShEIERTE
;—5\/ REERTE Diata Bits

: ck  [cro =] patas [cHe = B - | Bits
pata0 [cH1 = Datas [cH7 =
Datal [cHz - Data7 [cHE —
pataz [cH3 = Datas [io —
Data3 [cHe = Datas [0 =
pata4 [cHS =]

FHEEER
|I. SEEFIRERE
SA || | j R || | j
eav ] | ~] & | | ~|
Blanking || |j ¥ || |j

HELEIE
BIEE S ANE
iy sppairE EamE

|eEErEE -] |[REERE 0 <

RiiH

AR K LERP L 0 L B 6 BIEA T kPl B o

Data Bits: Data i i chdic® > 7 5 #% 8~ 10 & fEHc; o

Acute Technology Inc.
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A

5

Time/Div: 500 ns @

Aoquired: 09:55:5I \

ITUGSE

|TUESE

Label

channel | ||

3465us 35.45us 36.25us
PR R T T T PR T SO B

:SA\:'(SEI): Field il, elseuéhere.

S00n conn

41650

1.0050

1,005y

37.05us 37.85us
TR R T B B DR |

38.65us
R

39.45us
A T R R

' L -
g i 10 —

1.145u =

1| cute 1Y Qe [irussecTuese) =]

Sample | sav IR = |c. v ey | Eav Information | ﬂ
2519 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
6736 g§0: Field 1, elsewhere. &0 10 g0 10 98: Error
10953 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
15171 §0: Field 1, elsewhere. &0 10 g0 10 98: Error
19385 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
23605 g§0: Field 1, elsewhere. &80 10 g0 10 98: Error
27822 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
32040 §0: Field 1, elsewhere. &80 10 g0 10 98: Error
S6257 G0: Field 1, elsewhere. &0 10 g0 10 98: Error
40475 §0: Field 1, elsewhere. &0 10 g0 10 95: Error
JEN I

s

o

1023880 g

1023880 % o (10| ||||

69
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JTAG

JTAG(Joint Test Action Group) .~ & R "% #& 3 Pl:# 53X (IEEE 1149.1) > 1 & * 3t & ¥ p
TRREE > M S Hoehg B A 3F JTAG t43% > 4o DSP ~ FPGA % - R <0 JTAG 4
eI BEEAH TCK~TMS~TDI~TDOf=TRST - # # lﬁaﬁﬂ »EEA G e
yoob- B zdia]». TELA G o JTAG B~ % R H FEFRREN AXAREILAAER

IR % & — 1 TAP(Test Access Port) » i i & * 1 JTAG RI3E 1 & $p 30 & BLIE (7R3 o

4 T
x

28T
L, EE |mw | s |

i
Test Clock (TCK) o v
Test Mode Select (TMS) EH 1 :I TR AT IEH - :I

Test Data Input {TCT) EH 2 :I
Test Data Qutput (TDO) EH 3 j

AT

TEST LoGIC RESET ([ ] ~| ExTiR — 1~
RUN_TEST_IDLE 1 j EXIT1-DR [ j
SELECT-IR [ 1« pauser | |
SELECT-DR ] j PAUSEDR ([ ] j
ceer [~ omr |-
ST S — =" S [—

SHFTR 1~ woer [
SHIFT-OR [ 7] voseor | - |
S5 20

ML EEE SRR

e EHE

[e@meaE = | |E@EEE x|

e | ®mx | EH |

M 4p WRHEA 1T R FiRl4 4p 42 Channel %% - TREST pin ¥ d @ * ¥ 4 2 & 7
LYo g R R £ g T8l SR € AR I8 RE U £ TR R

£ 7 & % * TREST pin °

Acute Technology Inc.
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wE RE | |
3 g v BRI
{* Test Data Input (TDI) D | Marne | Len |
™ Test Data Oubput {TDO) gg'i' :Emgmmg :

00z ARMI11 5
BIELE R A A
|LSE First -]

mE | e |

F BT BT (Test data): i@ * HPER + TAP state 3 & = Shift-IR~Shift-DR -
#-¢ 11 16 241887 TDI & TDO hF L -

RIBF A (Testdata) e w: FIJTAG AFAL @GR > FHERT N7 Lo F > #

~E

* ¥ dp LR TDI/TDO P > 3 2 LSB First & MSB First -

Rl 4 FRyBEfRp L #a o B7 g 3l- Bdp 4 714 - JTAG protocol 4 7 #-
¢ & Update-IR p& > -3 4 %755 % (Instruction register) sk % 245 4 7 ik o 2 % H &
ERRIE. R R RIER D (7 7 A i3 edg £ 7 4 Af(Jtaginstixt) o B A (8 0
Fem FRIRTT R 0L AR £ LA

Acute Jtag Instruction table(JtagInst.txt): #* 4% o Jtag DLL 1 #+3% &> & % ¥ 345
poeng REATHIESF o A2 P 7 L 42 BSDL 5% 7 [§ 7 E # % BSDL file 4c » > ¥
B2 il £ TR OPET o Ee P G A H < B tS s Acute Jtag Instruction table 3%
P o

L FLERF 0 FRJEFTH IR LEFEP TR o
EE | wE 8E |

Show the state in report | -
Test-Logic-Feset
Run-Test/Idke
Select-DR-Scan
Select-IR-5can
Capture-DR.

Capture-IR lI

¥ Show TDI or TDO ™ Show TDI and TDO

Show TDI or/and TDO: % i% # "Show TDI and TDO”F* » 38 24 77 % #-¢ F &1 TDI

2 TDO -

Acute Technology Inc.
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A

Altera

Tine/Div:
Aoquired:

Jtag bus

5

EPM3256AT144 Programming  5.f%47 7% X, B
4 us g

08:00:00.

18.51ms 18517 ms 18.523 ms 18.53ms 12.43& ms 18.542 ms 18.543 ms
L T T TR NN SO UCT ST NTU R R TR SR B A P T S | U T (RN S U BT BRI R B B

1 1 1
Run-Test/Idle Select-DR-Scan Select-IR-Scan Capl TDI: 1

Label chant | T o
O Sty S L Dbusl [rts bus(Tac) =

Jauple TAP =tate Instruction reg TDIATDO Data _:J
921651 Pun-Test/Idle

T Select-DR-Scan

926042 Select-IR-Scan (i
Q26450 Capture-IE

926877 Shift-IR TDI:z1

928130 Exitl-IR

Tp R
Q28965 Jelect-DR-3can
4

A
: -160 ns E 3.32us 348 us

ARM7 Read IDCODE Jtag % %.i247 7+ & W

Tine/Div:
Acruired:

Jtag bus

4 us :;

08;00:00. 1o00al

Bus 511.2us
PR I B ST

53&.8us
| S W |

545.6 us
PR I I BT

1 1 7 i 1 -
Select-DR-Scan Select-IR-Scan Logi et Run-Tesh/Tdle Select-DR-Scan

-
Label chant 2] | u
$#f CHO0 CHO0 3 M} r
Ol EmE cvo +L4L [YBus (. |Jtag bus{ITAG) ﬂ
Sample TAPF =ztate Instruction reg TDI/TDO Data :EJ
-63 Pun-Test/Idle
153 Jelect-DR-3can
571 Jelect-TIR-3can
988 Tezt-Logic-Reset
23964 Pun-Test/Idle
24739 Jelect-DR-3can
25217 Jelect-TIR-3can
25634 Tezt-Logic-Reset
A

2l |

A
-160ns B 3.32us g 2.48 us (B
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"ié
Acute Jtag Instruction table 3% ;= . F? (Jtaglnst.txt)

A& lcF o % 5 16841 A T o

D

T R R = X

#ID :dp 4 712 S FRIE00-FFo 2B B A > £ B2

TARL G g o

ANAME @ 2dp 4 B 2L 2 EfEE AR Td g 24p 4 904 » R G

32 bytes -

#LENGTH a4 & & > HE ~dp 4 & K > M bit 5 B = -

#CAPTURE : 45 4 Capture 7§ » * #icie ¢ »* Capture-IR P¥ > 3 » 45 4 #7 73

= (Instruction register) °

#INST " dp 4 4 > - BFEAp 4B 5= B o4 L &L 5

32 bytes o # #INST : {5 & X5 SHcpF > ,T*u%i Tip s % % oo

#TRST - X A F 3 & TREST ;150 » &r%*lﬁq‘ﬂiﬂ% 1o 7 % & enzidE O 2
iﬁ*‘lg Iy

#BSDL : % »~ BSDL file » # % BSDL file % & §. /=¥ o BSDL file f#47 138

B g b 16— fk -

# 6] 1 #1D:00
#NAME:ARM7-ARMY
#LENGTH:4

#CAPTURE:1

#INST:0, EXTEST

#INST:2, SCAN_N

#INST:3, SAMPLE/PRELOAD

#INST:4, RESTART

Acute Technology Inc.
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#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 ¥.— #a% * cr & AE B o > % KAI7 58 & §_5%11 ehF ) % 8 o 44 p %

LCD ehsite » § % B 1135 5 49 u%F 3] - 822X LCD & § 7 448> fzf&ﬂ\}ﬁﬂlfsﬂiﬁw

e70 LCD1602 1] * 11 iE M 5L > o 12 8 713 Tl.%filﬁﬁs?l*ﬂ:—. #.g - LCD1602 #1 % ix 2.

SR FE LTS R

FEE T
2l
ST
’?\/ —IEEIEEE
: rs Jono =] oe7 Jers = oes [orr <
rw it = oss Jona = oe2 [ane
[cni2 H oss [eis = oert [one =
B4 [cne | oeo Jorwo =
~IRIEE
~ BEEFHE O TSRS vV &tEREEES
HEEERE
(]' s EEm S FEEE
SCREEM CLEAR ] ~| ccramepser | ~
CURSORRETURN || | DORAMADSET [ |~
INPUT SET [ ] =| FuncTionsET ([ ]~
pispLay switcH | [ ~| DATA WRITE 1~
SHIFT [ ]=| patarean 1~
BUSY/ADREAD CT |[_ ] |
HOEREIE
i BIEESTHIEIE
— i =i HRiE
| EmRAEE x| |EEEEE =
e | mE |
HWEEH: XTEFRP L L BREREARELS 7 &R BB o
ERES R TR A8 EHFTHER -

£ AR idn €0 AT TR LA £ dhE P 3 R e e | °

Acute Technology Inc.
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A

Time Diw: 40 us
Aceuired: 05:00:00,

o
s
—
c
s
m
T
c
]
T
s
=t
=
]
L
n
—ra
.c
n
e
n
=
=
]
w
ra
©
c
w
S W
ta
-
=
]

LCD1602

LIGDHEOE ) —
Label | Channel | [} I o]
il Gieo 4LIL Bl [Lootsoaqcotenz) o]
Sauple | command | Data A3CII | ]
-79575 Cursor Return oz 0
0 CGRAM/DDRAM Data Write 56 69 6F 34 20 33 2E 33 38 20 56 20 20 20 20 20 Vio: 3.38 ¥

-

g 407.7 us ﬂ 6.912 ms ﬂ 6.505 ms c9|m|m|

=

Acute Technology Inc.
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FABDHHEPER > 2 DI DB AAARE R S CAN o LIN 4122
A LG o@ LINBUS A2 % €3¢ 5 Fl i 24851 a 4 2 ch- 518

AR ABRERY AME N EES B P B T E

8K T
LIN 285 X|
SHBIERTE
_q — R
Ef & LNzt Cunzo CLUNLe
—ChecksurmdirEafEs]
v —pa " f@ahEY
i [cHo ¥ BReBmTIE
BE  [aUTO | bps
wEEE

sREE B P EEETEERE
(I. Wake-up || | d
Breal | | d
I [——
dentifier | ] d
[aka | | d
Checksurn || | j

MERE
e EEEATEE
ik ARAATE B IS

|gEEEE ~| |[EEERE <]

BT iH

WAEH: VER RRARE S GLIN A 37 o
Checksum B #:5: 752 #2846 & 45 i o

ALE: EHFRIF & LBIELS 1T RDULE B -
A5 BETF R R A G BT YA

Acute Technology Inc.
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B EH RIS S o

AR

Time/Div: 400 us [ ] ¢
: ZSIZ ms

Acquired: 08:00:00.0 3.52|2 m% :1.55|2m5I

LIM Bus

Latel Channel ;IJ _’I

il oo 4 LT DBeal LN Bus(LIN) =

Sample | Event Type | pIp(IDtr) | 10 | Parity Data | checksum(h) | ascIz g
2085 Wakeup

5002 LIN Frame Bl il oz Ei 8B 48 3F ED 9C ES 47 LHEL L
18753 LIN Frame 25 250 31 B4 2C 3F AE 1,2

28336 Diagnostic Frame &0 i 0 00 FF FF FF FF FF FF FF [ ........
41253 Wakeup

44170 LIN Frame Bl il oz Ei 8B 48 3F ED 9C ES 47 LHEL L
57921 LIN Frame 25 250 3l B4 ZC 3F 1.,

£7504 Diagnostic Frame &0 i 0 00 FF FF FF FF FF FF FF [ ........
50421 Wakeup

83338 LIN Frame Bl il oz Ei 8B 48 3F ED 9C ES 47 LHEL L
97085 LIN Frame 25 250 31 E4 2C 3F AE 1.,z
106672 Diagnostic Frame |86 i o 00 FF FF FF FF FF FF FF [y . .......
1195839 Takeup

122506 LIN Frame Bl il oz Ei 8B 48 3F ED 9C ES 47 LHE L
S ;lJ

| ; 23.445 ms ﬂ

Acute Technology Inc.
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Line Decoding

B T T A B MR e B RS H T B SR S Bk Rt
FIW s el LR o] B B TR B S G R DR R A

B0 fel o @ FAF DRI ¥ E S 0 L s o

=

K

¥R EE S N AT

NRZI(Non return to zero, inverted): #»# % §F % 41> £ 2 :&41 % 5> & £ 58> F 48
PRAERE 0 R Y - B ) o o T A R

NRZI(Transition occurs foraone): 8 "1 BRI Z R { 3 Fix>d BRMSd MEF o
FrO R4 R F P d B e bldoi- BFAE RS § A i A 5 "110100110"

Bk A4 B 5 D1, > 338 %A% R 5 "011000100" -

HEEEEEENEN

1 1 o0 1 o0 o0 1 1 0

NRZI(Transition occurs forazero): 8 "0 RIS { 3 Fi-d FRMAd MBPF o
BT R B R Gk a h e e b4l BRALE SR e §énta kA 5 "001011001" -

Bk A4 B 5 T, > 338 %45 R 5 "011000100" -

o o0 1 o0 1 1 0 0 1

Manchester: & /iT#rds % 437 § RIB RRFEY DB L1 L FH L B8 H TR AL
0RXE 1> k- BRAp@ad LM T mehifdl o § 0T 2 B0
Manchester(Thomas): & & & =5/ f & =R &1, A d f F =5 g epa&l0) -
Plde t - BEALR e Feniaik AL "0010110010" 0 i iE W AE B 5 0101 10 01 10 10

01011001" -

Acute Technology Inc.
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il [

o o0 1 o0 1 1 O 0 1 O
Manchester(IEEE802.3): ¢ & & =3 f R =X &T0pmd § & =02 T Pl &01 0

Plhe t - BEHRLR e F ik B oL "0010110010" 0 i i sWAS B 5 10 10 01 10 01 01

101001 10" -

L "U |

o o0 1 o0 1 1 O 0 1 O
Differential Manchester: £ # ;' & /it S 37003 & 54 o fird745(IEEEB02.3)

SnFBAR R o B - B AR Y BN R e o 3 Feh i B L 50 R AT AR
PR AR BN g b AR - Biers T g e a0,
FAIRA ML) oo Wk FRELT0, M ARAREOBLE Y B R
i o 4ok FAHEEL L) RN ARAEFSY B R i o b4 - BFR

P e ZeniAik A oG "0011101011" 0 i i A8 B % 10 10 01 10 01 01 10 10 01 10" -

L Him

c o0 1 1 1 O 1 O 1 1
Biphase Mark: g #5578 > 235 S e DB E T o TR AT IS B

o> FFAL L P72 0L & 100 Flcdps 0FF > Bl 5 00 11 & BFF =~
BAFLIEE oo BT R I AU ¢ B RR B 1 0 blde -
FALE jne §eniA kA 5 "0010110010" » i i # 4% A 5 1100 10 10 10 11 01 00 10

10" -

T

o 0 1 1 1 O 1 0 1
Miller: Miller %78 & * & RFID ehF AL ki 5b?¥ « FFAL G LPFFHL? FFgd 37 1=

T Ed KT L BT HR: 0FREFL:RADT = B LF T8

Acute Technology Inc.
80 Copyright ©2018



Acute.

PC-based T&M Instruments

FAOOPRIARAR0 2 F g8 2 T i e blde ! - BERPIRe AR AE G

"0010110010" » i iF % 4% 7] = "11 0001 111001110001 11 -

o 0 1 1 1 0 1 0 1 1
Modified Miller: Modified Miller %78 & * % RFID % ka2 i 5@ o |dle ¥ § 4% &

‘%?—ff—’%ﬁl? S OF‘*Q F.’fd,\izr.ﬁ‘h f%'r°kA’f’m 15:“’:?@ FL e AR
Borifes ALY - BEHOFRETH LOER AT G800 blhe— B TP

¢ % ent Atk B 5710110010107 0 i iE Hdb Bl 40T B #r T

T I T T

1 o0 1 1 0 0 1 0 1 O

8K T
Line Decoding &3¢ X
EETEEE RIAETE
N g e = S an
? %Eégggﬁmﬁﬁ/ﬁﬁ, LiE ﬂ Data Chanmel o :|I

T

INREI[‘I’ransiﬁDn occurs for a one) j RS

I 11219020110 ﬁ ﬁig%ﬁ}ﬁﬁmgﬁ@
T EEeE
™ Show Unknown ™ show Bus I%T‘iﬂﬁﬁﬁﬁ j
V¥ Auto-Detect Data Rate st
DataRate [0 |EEEIEE =l

jRrBER

E g R o

NRZI (Transition occurs for a one)
NRZI (Transition occurs for a zero)

Manchester (Thomas)

Acute Technology Inc.
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Manchester (IEEE802.3)

Differential Manchester

Biphase Mark Decode

Miller

Modified Miller

Show Unknown: &8 7+ A Foe3 gL o

Show Bus: #- if 31 %8 o

Auto-Detect Data Rate: = %3 = ffe 5 2 o Josup B iR o

R R K LERI L AU b BEA 47 R o i B o

Acute Technology Inc.
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Line Encoding

Holn T T AR SRR o B U R I SR80 1 8 Bk R T
v g A e RS b ff F U TR B N A R PR A

-
DL AL °

EEH 0ol @ PUF RS ¥ £5 1 s

n\—'r,

¥ O AE S N Ao

NRZI(Non return to zero, inverted): #»# % §F % 41> £ 2 :&41 % 5> & £ 58> F 48
P E > gt - B RN ) o F T A AR

NRZI(Transition occursforaone): B M1 R L% { kit HFr>d 3RMSd MEF -
BUO R R R i ind A e bldoi- BFRE LS § Ak A 5 "110100110"

Bk A4 B 5 (1, > 38 %A% R 5 "011000100" -

1 1 o0 1 0 0 1 1 0

NRZI(Transition occurs forazero): B0 R H{ ht B> d 3 HMAd MEF o
BT PR R G e A e bldei— BFALE JR 8 4 sk A 5 "001011001" -

Bk A4 B 5 (1, > 338 %45 R 5 "011000100" -

o o0 1 0 1 1 0 0 1

Manchester: & T % 37 3 R R EY BRI B I E M T 84T

i
f)m

OfF 1 af - BixAprilad AR Al T
3T Z AR
Manchester(Thomas): ¢ &+ & =3 f 2 =R & M1, ad g 2 fr 7 epa&l0) -

Blde t - B ERE e 7 ehia kA L "0010110010" 0 i i S AE B 5 01 01 10 01 10 10

Acute Technology Inc.
83 Copyright ©2018



Acute.

PC-based T&M Instruments

01011001" -

il |

o o0 1 o0 1 1 0 0 1 O

Manchester(IEEE802.3): ¢ &+ & =3 f * = &T0pmd f 2 =32 & Rl &1 0
Plhe t - BEHR e Faniaik B oL "0010110010" 0 i i s AS B 5 10 10 01 10 01 01

101001 10" -

L UL

o o0 1 o 1 1 0 0 1 0

Differential Manchester: % # ;% & jrdrad S H 3701 & 4 fod firdr44(IEEES02.3)
SEEAR R o fF - B AR Y BN R ek o 3 ihE > B E 50§ RTATR
v "‘,ﬁ% TR B g A AR - B4 3T R ATO,
FRIAA ML) PR R Wk FRELT0, > M ACABFORRE P B ¢
Gl o dek FAREL L, RN AR ARG B T e bldcl - BER

Pne Zehi Ak A oG "0011101011" 0 i i A8 B % 10 10 01 10 01 01 10 10 01 10" -

LT

0O 0 1 1 1 1 1 1

0
AMI(Alternate Mark Inversion): = F&# T inikfr> AP F R A SR ki 1

o

r &

F P> N H o
FRizy o~ TERE

ff'_J >
@ﬁgje KT

AMI(Standard): 8 "0, R E #0318 "1, RIE+/-B =5 3 o

__J -

Acute Technology Inc.
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AMI(B8ZS): Bipolar-8-Zero Substitution E1&:t 5.8 B 0 F ~ o A & F § AMI = 54 > e
A4 BFRF 8B 0RFg FHARRIL - bildet F 1 ik f& 5+ 0 7400000000 # 3 =

000+-0-+ 5 % 1 &3k fk % - » 700000000 #& # = 000-+0+- °

B= $ s &I -

V= iﬁ %’E’—;%%’fb °

[ 1 [
1 0 0 0 V B 0 V B 0

AMI(HDB3): High Density Bipolar3 % % & & 5.-3 B 0 A&+ { AMI = ;¢ > e

EFBIRF 4B 0PFE FHARRIL - blde i F 1yl & 5+ 0 7140000 %4 = 000+
2 H-00-(12# R A7) s B L ek 5 5 -0 B 0000 # 3 2 000- 2 £+00+(i% # i

AT o R F RIS - % 000+ F = A ¥ -00- 0 ik AR -

| L
1 0 0 0O V B 0 0 V 0
MLT-3: Multilevel Transmission 3 % F# @ﬁia?l 3-8 T0, 2T ki 871,80

PR GS G A0 4 0 )RR A -

] |
0 1 1 1 0O 0 1 1 0 0
Pseudoternary: =4 -8 "0, PIE+/-F =33 > B0 F > 81, R

L0

0 0 1 0 1 1 0 0 1 1
CMI(Coded Mark Inversion): & * f ki 5 -8 0, Pl *"01"4 7 > 8 1, P&

LS T 00" R o

Acute Technology Inc.
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1 1 1 0 1 1 0 0
Biphase Mark: g #5578 > 235 S e P DB E T o TR AT A B

IRA '?%—p 1pF> Bl472 012 10 F#cdp s OFF > Bl 5 00 = 110—4'1? AL
BAPLF b SRR T AU & GG R L (€ blde D - B
TR e Feniak A 5 "0010110010" 5 i B S AE B % 1100 10 10 10 11 01 00 10

10 -

Miller: Miller 578 & * % RFID snF A d® s 30? «c FFHR L IFFR P B gd 3T =

.-\

HHT AL KRR F ML 0FAEFL AR Ly TS
FAOOPFRAPA0 2 g F 2 T il o blde: - BFHE e ehi~iRA 2
"0010110010" » i & %W A& ] % "110001 111001110001 11 -

0o 0 1 1 1 0 1 0 1 1
Modified Miller: Modified Miller %78 & * % RFID (hF 2 ed@ i 327 o Idle ¥ € 4% &

BREF T OPFE AT AR BREre 2 TS IFELTHY FIR
- R e LY - BEHOFRATH LG FAIT 0T BB AR

¢ 5 ent Atk B 5710110010107 o i 3B % b Bl 40T B #r T

T I T T

1 o0 1 1 0 0 1 0 1 O

Acute Technology Inc.
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K T
x|
BRI EETRE
*_E\/ BB S, LB e ERa nr Data Channd Ir - :II
° Ir
INRZII_‘I’ransiﬁDn occurs for a one) j BB
i B EE SR E
i1 &1 @011 e ﬂ#ﬁfﬁﬁ
e TRARTE ~
¥ Auto-Detect Data Rate I r
EEHE
Dats Rate |11 E=a3 |

jAmER:

EE RS ORS R X TP S8k -
NRZI (Transition occurs for a one)
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: % T ¥t aige F & —"Ff d

S XLp B R e

HER L K UFRP L o glag % & BB o 7 & ol 3 bl

87

Acute Technology Inc.
Copyright ©2018



Acute.

PC-based T&M Instruments

Lissajous

Lissajous figure(curve) » ¢ * R# % 7@ 4 (Nathaniel Bowditch) & 1815 # 5 £# 7 &
fad & {8 k2 W 74 F ¥ (Jules Antoine Lissajous) & 1857 # b= A7 3 di ok - d H
Fhi Apd hd B Ed hHABATA D - BAFY Mo Ad iEd RaAUEFfogp - K
FA) 0 TR Flend_fe R dh S 45 B (fr 225 B)NE M o BRI S - KA 7 F
4p bR TR P F A ZE 00 A(2 270 R)PFA L P o BRI > 1A 5
PR AR R SHAY RAT FEY FHALE TV AT AR ES L
Ppd MR T UFER AT 3 G R o

4% #- CH1 mﬂi%] M EL G R T (X)) 0 CH2 mﬁi%l *»ag s e (V)i b d e
BT L e F X fhi Y%%”iﬁiﬁ/\i ko PHE S S FROL P F oo BRI RF -
BTRAPRY RRAGAEL BAL LAY UG Gy HBIEAS 1T RIrT el 0 E
£ 7 LA Viewer i& » DemoMode) > a4+ it 2 P ER "EBAVAL R | » &
CHO-CH7 % CH8-CH15 % pl4~ £ 78 ¢ £ 3% Sine > F R4~ 4F 5 :F 3% 20MHz -

RRRE— RRSRnEE x|
BEARC REEIE: AREMmEs

CH@ - CH? |51ne =] 28 MHz
CH8 - CGH1S |sin._= j | 28 HMHz
CH16 - CH23 |nu.,m Counter j | 18  HHz
CH24 - CH31 |Handum data j | 17 HHz
CH32 - CH39 IHandum data ~| | 16 MHz
CH48 - CHA47 |nu.,m Counter j | 15 HMHz
CH48 - CH5S IHandum data j | 14 HHz
CH56 - CH63 [up Counter | | 13 HHz

AE | s |

EEL L HAF Y 0 #-CH-0-CH-7 2 CH-8-CH-15 & & = - gL » LHA 85 X %
Yo & #EpF > CH7 ~CH15 % f % MSB » CHO ~ CH8 % /f % LSB » il 5L & fEfF e X 1

FFR gD T AR R TEE K UL S8 L H 2 # Analog(2'Comp) ¢
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AR ERRXES oY A1 38 - $RiE# Analog(2'Comp) > A g ¢ ER G o

ExsEit 5 X|

HibZE
— B -iEeE - RETEEEET
[x
EETEEE
copr  RUELMETERAND ADEEIREE  LIBR
L EmnmErae
- JEiBERTR SiBRE
IIr' j:’ I.ﬂ.nalngil' Comp.) j
i ime ¥
HEER

IEEATREAS - MRREENREAR
onnr  LALLSMEIGRIE S ATEF ¢ TimERE e
L EE—ERIRE

[~ FERET [~ BT EhE
NG S i e e

m =] e |
wE | EuH |

#7T Trra | 16 CHL 2 CH2 #8741 1 52475 o

s

xm.*\/ﬁ \\/;\\/, \\/ \/"\\/’\/"\/"\._I"\\/’\/’\

o,

/i

Label | Channel| W alue | Trigger uJ |

| A 0 5l 0 5 o G}

BB A P ERE TATR IR AT o
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SiEE i x|

Hibiesk:

7

&) —MiiaHE « RE-THEEEs1ETF

maana ILissajous
BETIERE
oy oEsAERRRERERE
ol g N
o L [C—white =]
ShaERE=

BRI NIRRI A A » TTiRERE SR
onnr  §R  {EE—HRIIEE

O ¥ FIEFRETT AR

ILissajn::us j EMEIETE |
e | EuH |

ha gAY EE Tlissajous @ &7 TEFFE E, o

SR T

Lizsajonz S8 30F x|
+y FLige
P P XY =]
AL EAY, | _
X X e
X XA [ 100% =]
{ .'\ 4 \\ e >< i —
LN, SR ElfEEE
|— |
X: CHT ~ CHO(LSE)
¥: CH15 ~ CH3{LSE) B I ks |

B R K TR LGRS T RAL T AT L

WABFE 0 H ¢ MAend - GRAPER LS o

T U6 B¢ LA Viewer it T & I3 0 F] LA B S 5O RO

SRS T RS EIEICER VR

90
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\/" \/" \/" \/ \/" \/" \/" \/"\ / \/ \/

fa)
i

i

Label | Chaninel | value | Trigger [« |/

| G o 3 0 % o 11|

B BT A d A R R LA & DA s i

A PATR E
A ...
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LPC

LPC(Low pin count Bus)® /i #£ » d Intel 4] 2 2 4% > * 1B~ 2 84 } e ISAbuse i

% & ™ »* Legacy I/O devices 74+ By * i2

SR T

LPC 22 835 i X|

IRBEERTE

v
=7 LrravEr W j Lap[z] kHa j LCLK W
o] fHz | wolE fHs < patafdge [Faling <]
LAD[1] W :II

Shiow the Field in report |

START

CYCLETYPE+DIR

SIZE
M1 =]

Ll

L[>

| v| “4poR
| ,l DATA
| v| SYNC

lLI IDSEL
2] e [ —

CYCTYPE4DIR

CHAMMEL

TAR
SIZE/MSIZE

L ellelle]«

Eaiy i3]
ﬁ R S ATRIEEE
— FRIAE A =

|pemAgE < | |pEEEE |

LCLK: LPC 7 # 42 Clock -

Data Edge: 3% # LCLK } = 5 &% "5 g pr & 47 T oL o

LFRAME#: &7 1'% B Frame @ﬁ%]ﬁﬁP PR 4 % 2P %t Frame @ ﬁ%li L
LAD[O-3]: FEl it gy £~ B oo r o

Show the field in report: fc* sF2 iR ic *» P& I EFTH T NHFLF TP IIED o
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A

1/0 Read Cycle # 5

Time/Div: 30 ns E z
i H H H 50 100 150 200 250 300 350
OEELEEER MRG0, 0 RS T T e PO P vt PO PO vt o NP AU S ot WU T R et PO Nl A u NP NP St RO

T T

f 5TaRT ) 10 Rd ADDR: (064 AR TSHNC: 6 ) STNC: 6 SYNC: 6 | SYNC: 6

15n [ 15n [15n | 15n | 150 150 | 150 [ 150 | 150 | 150 | 150 | 150 [ 150 | 150 | 150 | 150 [ 150 [ 150 [ 150 | 150 | 150 150 | 150 [ 150 | 150 | 150 | 150 {5

LPC Bus

]l
-

channel | 2 |

Ll

Label

Ol 7 G FLR DB [ecousteo o]
Sample | Field | #Clocks | LD | Conment =l
3 START 1 a Used for Memory or I/0 or DMi cycles.
12 CYCLETYPE+DIE 1 o I/0 Read
15 ADDE. 4 o064
4z TAR 2 FF b
54 SYNC 1 & Long Wait
&0 SYNC 1 [ Long Wait
313 STYNC 1 [} Long Wait
72 SYNC 1 [ Long Wait
78 STYNC 1 [} Long WMait
g4 SYNC 1 [ Long Wait
a0 STNC 1 [} Long Wait
El SYNC 1 [ Long Wait
10z SYNC 1 & Long Wait
1 &

109 SYNC Long Wait =
‘< | | »
| g 229.24 us ﬂ 229.24 us ﬂ 0 G')|JU|TTT|

Memory Read Cycle 3 .

Time/Diw: 30 ns E L]
Aceired: 08:00:00.0 2?-?ns 32-?ns . 3?-?ns 42-?ns : 4?-?ns 52-?n5 : E2-?r|s
P SR B SR BR B B a 1ol ono 100 o0 AR R

i i 1 1 1 1 1 1 1

-
SYMCi6 SYMCI6  SYMCi6  SYMCi 6 SYMCi6  SYMCi6  SYMCi 6 SYMCi6 |

ADDR: FFFFFFFD

15n | 15m | 15n | 15n | 150 | 15m | 150 | 15m | 150 | 15m | 150 | 15n | 150 | 15m | 150 | 15m | 150 | 15m | 150 | 15m | 150 | 15m | 150 | 15m | 150 | 150 | 150

LPC Bus

=
LFc

Label Channel | 21 | ]
it coo 4UIL =l

Sauple | Field | #clocks | Lap | comment 3
20 ADDE. g FFFFFFFO

ag TAR. 2 FF

g0 SYNC 1 [ Long Wait

g6 SYNC 1 & Long Wait

az SYNC 1 [ Long Wait

ag SYNC 1 [ Long Wait

104 SYNC 1 & Long Wait

110 SYNC 1 & Long Wait

116 SYNC 1 & Long Wait

12z SYNC 1 & Long Wait

128 SYNC 1 & Long Wait

134 SYNC 1 & Long Wait

lan SYNC 1 & Long Wait

146 SYNC 1 &

Long Wait =
4| | 3
g 1.014 ms ﬂ 1.014 ms ﬂ 0 G)|JU|TTT|
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LPT

LPT(Line Printer Terminal Port)Z_p 80 & K424 B 4 Tt 0% FhhenT 7] 45 » 1 &

AERT FFRRELPERA o p oL EE Y EPP Mode hR it A 47 o

S HK L

—RIETE —EEEER

53} Data0{L5E) H O j (. Read Address I_ j
\Write =] Fead Data

i e = [—
Wait | Write Data

e e 1]

Dstrb [=i
fn H 10 =

InAstrb H 11 :II - ENEEIE
[~ jnInit o — e EIER IR

|

I jnints Ho — RAATE  |EEERE -

=l

I Address Table Repart RERE I%@@%E ;I

RTiH

DataO(LSB): + 8 BiligDatas ¥ 3K T LSB el if v » H s W f 4258 ¢ p #f
j\‘af o

InWrite: &+ 'E;q‘:iﬁvﬁ;jﬁl% oo

/InWait: ﬁﬁrrﬁ;@?la KRl

/InDStrb: &7 p o @giglm{?p o

/InAStrb: &+ p ﬁ;ﬁi@lﬁﬂ{fihl °

Ininit: & & LPT » 34p F st » Pl g PEHR LT R * o

Inintr: @ #7305 > R g vEH LT R o
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A

Time/Diwv: 60 ns

Aooqaired: 15:23:

LPT

¥)

29

! -EOE 45 us

—ECIE 35 us

-E{)E 25 us ! —E{)E 15 us -E«'}E 95 us

R/D:2B IDLE R/D:64 IDLE R/D:85 IDLE

a
38 _n

—EGE 55 us -&95 BE us

R/D:88 IDLE : =

Label chanmel | < | [
CHO0 CHOO ) =T

O e croo 4141 |U0e DE“:L fLPTLPT) E3

Sample | R7w | addr/pata |pe b1 [p2 [p2 [pa [ps |ps [Dp7 [pE [Do |p1e |Dl:ﬂ

-121299 Read Data 2B 64 85 88 BB @@ @7  FF F3

[-a Write Address A5

>1215263 Write Address F2

214858 Write Address F&

323117 Write Address Fa

>439491 Write Address A7

557892 vrite Address A8

748212 Write Data 5A  @F 77 04

813532 Read Data 2B 64 @5 88 BB @@ A7  FF F3 v|

4 I I »

A
g 1.847353205 KHz g 455.071889982 Hz ﬂ

603.813687249 Hz G-)|HJ|TTT|

95
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M-Bus

M-Bus (Meter-Bus) & - f&#* KR F B E L chRing o 4 ¥ 22 i 5 haip £

MBus SB3
EERE
— rChannel —————— v AutoDetect —
EE/ Baud Rate
Master ICH a vl I%DD 'I
Polarity |Idle high
Parity |Maone hd
[ Slave |CHO -
_ I™ M3B first
Polarity |Idle low = I Adv. report
—ERERE
Hﬁrt /Stop CI Field
L Field : I j
[— D|—_lm
_ — 1~
[IZ'Fleldﬁ Chedk Sum
I——1 [ -]
ield
||:I '|
~ BREREE
i EBIEE SRR
— RS HRuE
|e@EREE v [EEEZE v

Channel: & #3053 if % & {E
Baud rate: 3t . ¢Hig ﬁi%lii B
Parity: 4% %1 8|

MSB first: %1 5 MSB et ;¢

Adv. report: Advanced report

Acute Technology Inc.
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A

1.024 ms B
17:07:46.228

Time/Div:

Recguired: 3.9‘155 . 3.9%63 . 3.9%33 . 3.9|23 . 3.9?13 . 3.9?33 . 3.9?43 3.9?53
P T O S N T (U S T (N T I ST S B NV SV B B N B O B Y U

3.92
i o

85
[

M bus L=o«1:h i "’°‘ih | =] ailh [ C: 53h D: i:oh Ircz: H:lh, ETSthé lGh‘ St iash !

| L:;‘uh |

L: 13h

Label Channel | Tril + | 1

O Gy oo TEY oy DER( [ ousiveus) -

Timestamp Telegram Format L...| C Field(h) A... CI Field(h) Uszer Data(h) C In *|
F3.913347075 S Long Frame 04 SND UD(53) FE Application reset(50) 10 Bl
3.92376468 S5 Single Character

3.92480644 S Long Frame 13 RSP UD({08) 05 Fixed data respond(73 | 78, 56, 34, 12, OA, 00, ES, 7E =
3.92480644 S 01, 00, 00, 00, 35, 01, 00, 0O

3.82480644 5 3C
3.95085045 S Long Frame 1F RSP _UD(08) 02  Variable data respond | 78, 56, 34, 12, 24, 40, 01, 07

3.95085045 S 55, 00, 00, 00, 03, 13, 15, 31

3.95085045 S 0o, DB, 02, 3B, 13, 01, 8B, GO

3.85085045 5§ 04, 37, 18, 02 18
3.98939559 5 Long Frame 06  SND_UD(53) FE Data send(51) 01, 7B, 08 25
4.001896715 § Long Frame 0D  SHD_UD(53) FE Data send(51) 07, 79, 04, 03, 02, 01, 24, 40

4.001896715 3 01, 04 95
4.021690165 5 Long Frame OF  SHD UD(53) FE Data send(51) oc, 79, 78, 56, 34, 12, 0OC, 06 =
(31 S—— ;IJ

[
8o '3 100 &5 20 (5 ILI]Tm

97
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Math

Math s * B i S AP T Biiad 8 - e s H- g A s

(e S i o S R RTINS I “,ﬁi »AND ~ XOR ~ OR ~ NAND ~ NOR ~ XNOR #77

8K T
Math 282 x|
EEEERE | peEasE | GreEEsE |
135
e LRy
e (4 %O B
EET L (B +E)+ (A XORE)
e =l
| =
EEw 2
Ic =l
wERmA RS | MRS |
e | mwm |
Math 2843555 x|
EgaEge BUARRE |grEass |
BRI SHEEReEs
" @
A RORE
[A +E) + (A XOR B) ||:|j
UL stessnE
BIEESEaE
HEAAITE BRI
jipEmrgE ~| [2@BAE -
e | Ewm |
Math 28z x|
EmaEtE | pRaEesE HFHEERE |
i () FetreeEe
(4 %OR B
(6 + B + (A XOR B
StEpE
= | | 00h
FrafEEe
| I -|
®E | Ew
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“HT EE G N TaES A B R “‘ﬁ% >~ AND ~ XOR ~ OR ~ NAND ~ NOR ~ XNOR -

MR SR R E SR B SRR A T LR AR

Jo

BiE - 2 iF
PIGERE &0 B IR0 SHE DT PR -

FEEER T

!
o
(,.}
F
"
=
o
Tk
\_.
o
e
#=
7
)
3
@
(w,
=
Qe
e
=
e
y
<k
St
Ii%
it
(%}
e
=
!l

.:‘:/L: »)—‘i u>:n N n>11 N 11:1: N n<:n N 11<11 s ﬁ'{f_ﬁ_){ ﬁ']_ E\; L _,_: E@ﬁ;ll °

AR

Time/Diw: 1 us E

Aceuired: 10:20:09.0 150.|E? us i 152.?7u5 i 153.}|?J us i JEE.ri‘D'us i 157.(|}? us 153.|E7u5 170.|2? us i 171.}?7u5
P T T S TP T U U IR T B U R IO WU B R PR R Lol ool long

IIT'T'T'T'T'T'Tj
A |SNUEEE 1 ' 2z 'z 4 4 o+ 5 0 (g . F 9 g B B ' D D

110050 |0 995m |0 10050 |0 935m |) 10050 |i39sn
i H i

11.9
15,12

Label channel |+ | v
Ol 7 G180 FL Dl [amath) =1

Sauple |a+5] ‘:J
31801 1 =)
32000
32200
32202
32400
32599
32600
32602
32800
33000
33003

33200 -
[ ;IJ
| ; 340 ns ﬂ 440 ns ﬂ 100 ns () [1]] TTTl

m|im | O ;| m

B = S NN T, R SRS R R SR S S S

ALHHE: KT F LB BRI §RF T TR TR R IR a1 F0 &
(AqMathtxt) ™ 274h 5 & TR T RTFFER B R o T AR Ok RER Sy 4
(*.law)z. ¢t > B & - AgMath.txt ¥ ¢F 8275 - > o B ETIZ A A PF 0 JE £ - AgMath.txt

ESL TR T R B AR -
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MDIO

MDIO(Management Data Input/Output) » #- % "2 = it ¢ 7l gt 7> v £d |EEE
p e = PRt IEEEB02.3 (% 22 if4k)/1 2 IEEE802.3ae( % 45 i 4x)e1 % 38 F 7 2

#& > * #% SMI(Serial Management Interface) ° MDIO ¢ MDC ~ MDIO 2 i if ‘= o

SR T
2|

BB BRI
L EERE

= TR —=]

°:/ Managenent Data Clack (MDC) H j (]. Preamble (PRE) i
Skart of Frame (ST} I|:| - I

Management Data InputiOutput (MDIO) EH 1 =l

—~! OF Cods (0F) —~]
—Preamble ER7E PHY Address (PHYADR) Iﬁ,
|32 = B Register Address (REGADR) ||:| - I
—EEIEETE Turnaround (T4} ||:| = I
Data Edge = Rising " Faling DTy (CETFE] [——
Address (ADDR) [——kd
G Data (DATA) [k

M mEEsonE
HEAEIE |EERE
EEE |REEwE

Lof L

R HoiH

MDC: MDIO F#* @ #2 Clock °
MDIO: MDIO F #* @ﬁs?]i Data -
Data Edge: ¥ 3 € F# =8 MDC + 2%/ T g7 > FFR L L5 o

Preamble % % ¥ 3% @_ MDIO Preamble % & 4 - 32 Bit - g% 32 Bit °

Acute Technology Inc.
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A

Time/Div: 1 us E] i)
Aoquired: 08:00:00 ] B.SIEus 11.4|Eu5 i 13.-:)|Eus n 14.E|Eus i 15.2|Eus n JF.SIEus 15.4|Eus n
P [ P ST R TRV O T (T O N NN PR SO Ao AP NP PR TV (PRI BT IO AR I T MR

1
i PHYADR: 05 REGADR: 04 TA

n '

1 MDIC 640n | 360N < 9E0n | BE0N

Label MA [

it Gioo 4L4L DBl k(Do) =1
Sauple | st | op | pEvaDR FEGADR DATA =
10 ClauseZz Read 05 04 DATA: 5446

| | ;lj
g 24.18 us ﬂ 24.74 us ﬂ 560 ns (][] TTTl
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Mobile Display Digital Interface (MDDI)
Mobile Display Digital Interface (MDDI) £ % if 1 2004 # &-$+# #5457 4 £ 8 3 & 0
Bom B JUpask, APPOT BRI S B2 Mg K, 3Rt 480 R
5 CPU frdgm B2 @ enid 5 o T k /R1345: VESA Mobile Display Digital Interface

Standard Version 1.2, p # &5 3 Type | z’v’vféﬁ%ﬁix‘ [ES AR LN

MDDI $-#&#& 2

(" MDDIDO +

MDDISTE |CH2 Z‘ & MDDIDO -

g7 )
@

Packet Length

Packet Header

Packet Data

HFFEEE
M REESTREE
L B GEENE
EET=RAEE ~ | EEEsE

iz |

(1) LFXR T

MDDI STB: MDDI Strobe

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

KRR LY, DO LT E 8% T ok g DO+ &_DO-
(2) 2584

¥k Z_Frame p & B Field 2. 3 d -

(3) 4 17 §

Acute Technology Inc.
102 Copyright ©2018



Acute.

PC-based T&M Instruments

EE AT A R PSR R L FEAT .
AR
Time/Div = 500 ns, a El
Acquired: 19:20:16.373 35s 355 358

4 BUS_MDD

Label

Channel 4

] 35|s EEE

Hag

Pac|Sul Unic Res S:ub—fran Prot Su:b Media-fr] CREPac RegbCli Fl:ea Rec Par:

e'g\ster Register :F'ac Fille ||

LS

. B

e Yeusy BUS_MDDIMDDY _ |[4g B ({ [searchaiFieis [7]| JA Vv
Sample Length Header Data Value ER& =

2 3.49506955.. 0014 Sub-frame Header Packet (3BF.. Unigque Word 0052

3 3.45507045.. Reserved 1 0000 _

4 3.49507078... Sub-frame Length 00003c00

4| M=

103
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MHL-CBUS

MHL(Mobile High-definition Link Control Bus)&_- #& {7
A_MHL ? f F#dlugesmlin o

ki
=

a6 > CBUS R

$HR T

CBUS Z:HEIE X
TEEE  mmmw EREEE
EEE
7 B @ T
: . = - SYMC I = l
HEADER, ||:| .,l
EhE cPacket Iﬁ — |-
i EEEAEIRE et =
= e = [
|#wmmAE | CMD | DATA ||:| -]
RIS PARITY Iﬁ,
|eEEEE | Ack =x]
arbitration I|:| vl
e et

R W AFR i S b R A 7 R Al i S -

-3‘1.»_.\;

A

Time/Div: 2.5 us a
Acouired: 14:17:09.0

200.25 us
{ T T B |

204.25us 208.25us 212.25us 216.25us 220.25us 22425 us 228.25 us
[ PRI (R WU U SR NI U ST WU SNTT (U NN NN UNPU NI SNU ST URVUN TN SNTUN WU N SRR BRI B SR

CBLS 0 4 1550 1.1u

ACK(33)

0 MHL-CYE

E 1.1u

MHL-CELE

Label channel| |

Ol 0 St 1 Deal [ous 1wacevs) o]

Sample | Header | Ctrl | SREC Packet | SINE Packet Information j
447 DDC (00) dPacket Address: 74

4126 DDC {00) cPacket ACK{33) J
5490 DDC(00) dPacket Offset: 03

10167 DDC {00) cPacket ACK{33)

10953 DDC {00) cPacket S0F(30)

12879 DDC (00) dPacket Address: 75

13413 DDC {00) cPacket ACK{33)

13947 DDC {00) cPacket CONT{50)

16549 LDC (00} dPacket Data: F7

19205 DDC {00) cPacket CONT{50)

20105 DDC(00) dPacket Data: 30

22460 DDC {00 cPacket STOP (51 .
< | | »
A
g 9.6 us g -841.434 ms j -841.443 ms (5] ][] TTTl
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Microwire

d % R 7L 4 (National Semiconductor)# B 4 41 eh— 88 7|3 5L 5% > A #8202
% LT 173 ;4 3227 SPI(Serial Peripheral Interface)tp e o fsE 845t » § KR EH R
(CS:Chip Select) ~ pF#% 4t (SK:Serial Clock) % p*‘q‘—'ﬁi%l » ﬁi%J 41 51 (Dl:Data Input/DO:Data

Output) % -

8K T
Microwire 22830 7E x|
SRBIETE R
L EEmE
I R e I | R —
e T erasewrreoisane [+
—1 e [ I,
Data In Channel (O | |
ata In Channel (DI} Hz — ST =
Data cut Channel (Do) ICH 3 j D —
: . 1~
B ERASE ALL -
Chip Select Edge * active High © Active Low \WRITE ALL :lzl
Data Edge(DI) ¥ Rising " Falling
Data Edge(Do) ™ Rising ' Falling
~EEPR.OMs
- T EEE
[93x46 or 93xd6C, 8Bs v | o
e ﬁ BIEEAFATHIE
=" . ‘_‘R = FEFA{UE BERE
RNERLA hd [eeERE v [(2EERE =]
THER

Chip Select Channel (CS): Microwire 3 #* @ﬁie?li CS-
Clock Channel (CLK): Microwire 7 #% @ﬂi;']i Clock -
Data In Channel (DI): Microwire 3 #% i# ﬁie?li Data In °
Data Out Channel (DO): Microwire F ! i@ ﬁ%li Data Out -
Chip Select Edge: A+ % 3kac 5 5.5 MM =& 5 B> o

Data Edge: A2 B~ Fflen™ 38 > o P A g AT g o
EEPROMs: % # #ri¢ * :7 EEPROM -

FLRTRE RAFLRT TAW A7 o
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A

Read

Time/Diwv: 2.5 us
Acquired: 08:00:00.0

Microwire

MICF OWIRE

Label charnel | 4] |
Gt SLIT e [Microwire (MICROWIRE) = |
Jample Commard &ddress i) Il Dz D3 D4 k] Da o7 ASCIT(DO-D7) j
39765 Read 040 2l 10 73 11 SE oo 4l 54 - =
40265 a0 63 91 32 D Fa &5 ES Poc.Z....
40545 Fa FF FF FF FF FF FF FE |[........
41025 FF FF FF FF FF FF FF FEE |[........
41405 FF FF FF FF FF FF FF FF v
41755 FF FF FF FF FF FF FF EE |[........
42165 FF FF FF FF FF FF FF FE |[........ =
[ »
A
: 3.895 ms E 102.398 ms g 98.503 ms
Write
Time/Div: 1.2 us a
4 0 0 0 98 724 c SE 72 5 SE 72 5 SE 7 5 SE 722 5 SE 724 s S5 7 5 SE 7 5
demraeedy UIpUosun.w ..3r9'r.T'...3r9'r5T'.|.375“r5T'.| .%'?]?Wf. |.Brs”FTT'.|.375'?.T'.|.BT€”F§T'.|.37€”?%T'
] ] v ] ] T ] ] ] ] ] ] ] v S
] Wirite A=06E 67

Microwire

FIGROWIFE

Label Channel | I o]
ot SLIT Deas [Microwire (MICROWIRE) ~ |

dample Commarid Addrezs et} Dl D& D3 4 D5 Da D7 ASCII(DO-D7) j
3967220 WMrite 0sE 67 q

40025950 rite osF Af . —
4038651 rite a7on ZE +

4074411 Mrite 071 D4 .

4110142 WMrite a7z TE -

41455873 rite o735 1E

4151603 Mrite 074 Fz
[

LIJ
A
: 3.895 ms E 102.398 ms g 98.503 ms
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MII/RMII

MII/RMII(Media Independent Interface/Reduced Media Independent Interface) ¢ 802.3u
= 4k ¥ gt *t Fast Ethernet F, i 4% Data Link Layer » 7 MAC & - PHY & - Ml
shiclock 48 & % 25MHz 12 2 2.5MHz (Ethernet), 2t %4 &) 2 TX_CLK 4 RX_CLK;
i D ey ~ £ F 4 bit hRiaR: TX[0:3], RX[0:3]; i 4y & fodiy » ehgads 5L

TX_EN, RX_EN;#i ) foi » e 3240 40355 % : TX_ER, RX_ER:{¥ $|F »ciy » F4Leh
| | f |

iyl

WA B L  RX DV ¢+ %% rCollision U85 5 : COL-MIl 4 (Feh T g &+
* 5V £ 3.3V - SMI(Serial Management Interface) = MII F¥ 5 ¢4 G, » fiLx

MDIO(Management Data Input/Output) °

FEE T
=
SHEETE . R,
o rEFHREE
5/ * MII RMII (" oOnly CLK and DATA pins used (]'
B Data [ | -
o SR e N
TR -
BT R) Collision | -
- Ide | I - |
Emms o EMmes | Unkoown | - |
TH_CLK IEH'I' i’ R¥_CLK IE j’ Preamble | SFD || | ~|
H1 = R_DO =
T%_D0 IE ;I IE II -
T%_D1 IE EI R¥_D1 rﬂ o
= auL .
rxpz fH3 i’ Rx P2 [ ﬂ ol &E:ff:ﬁﬁ
= = s
Trps [H4 i’ Rx P3 [ i’ [eeEEE =]
T_EM FHE i’ ROV ri’ EHEE
T¥_ER IE i’ R¥_ER ri’ |BEBAE =
TH_CoL IEH? i’
HHEEE — riERESE
Daka Edge AT EREEE
% Rising " Falling v ot  16H8
= ] P —
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MII/RMII::E #& MII/ RMII

GMII/ RGMII: £# GMII/RGMII

Only CLK and Data pins used (M/G): M1l / GMI1:£# # i# * CLK - Data[0:3]%r i
FARH

FERN(TX): EHFEHRS

I (RX): E& B i

B3 BN (Tx+RX): F# b g i frdpfoan 1 #5550

HER T KTFERP L 0 LBl & BEL 17 R il -
Rising: i#4% Clock edge * = s PP~k T L

Falling: i£# Clock edge T "% 4 P¥B~f& 3oL

B ERIMAAT hFAW =5 S AT

16#: EHFMLART DFTRF =5 16 HFH T

AR
MII

Time/Diwv: 60 ns @ .
Aoemired: 10:35:43.0 | §

CLK

600 ns:

Pr%eamblq:a

Hll FHI

Lahel Channel | | T
@1 vl S ES [ [ I 5 PEusl(MIIfRMII) -]

Tinestenp [po m1 [p2 ‘pa [Dps \
Fo. 00066 ws F F F F
0.00098 ns
0.0013 ms
0.00162 us
0.00194 us
0.00226 us
0.00258 us
0.0029 ms
0.00322 ns
0.00354 ns
0.00386 us

A _’lj

| i, ﬂ 582680 ﬁ 1 ﬂ 693309 G-)|J'|_H||

=
=
=
P}

| Information

=y

\nb\nmmb—-moom'ﬂo

00— Mmoo oos
wooo-amoooomm
W o T oo
L= R . A S
moocoooonoo
== A= AR S
W W o E R 0O mE

L
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RGMII

Time/Div: 62.5 ns

Acoquired: 15:53:56.334

RX_D
R¥_CLK
RXDO
R¥D1
RXD2
R¥D3

HIl/RHI

Label

Channel | <] |

SFD 99 80

80 88 A2 CC 88

=l
Bl

O E55 Shee ALIT 00 Yous(, [Bus 1011 7 RIT) -

Timestaup [po 'p1 [pz [pa [pa [ps [p6 [p7 | Informatiom

-0,245725 s LINE=UP;25MHz ;Full-Duplex
{U.UUU648?5 ns a9 80 a0 88 a2 cc a8 g0

0.0009675 ms a0 80 a0 80 a0 80 Cca g8

0.0012675 ms 80 CC AL F7  F7 B3 99 98

0.0016075 ms 80 80 E6 AR A2 C4 Az 4

0.0019275 ms B3 88 80 &0 &0 B0 80 80

0.0022475 ms 80 80 91 &3 &0 B8 88 80

0.0025675 ms 80 80 Az 83 DD FF 85 DB

0.0028675 ms BB DD Db CC &0 B0 80 80

0.0032075 ms BB 88 E6 EE &3 B8 88 80

0.0035275 ms 80 80 c4 83 &0 CC  AA  F7
I

§

=
o |5

c
201970 ﬂ

i
clm

A
32966 d 196806
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MIPI DSI

MIPI Display Serial Interface (DSI) % MIPI B g #14] 2_% 12 @ﬂi%l% (i SN2 T e

# 1 i¥H5 ¢ 2 3 High Speed Mode 2 Low Power Mode (LPM) -

S ¥E T
MIPI DSI 28435 e S

E

i

LF Mode Channel [ HS Mode Channel

Dp |cho i‘ Data Lane |4 | DO+ |Ch3 i‘ D1+ [Ch4 i‘
Dn |Ch1 i‘ Clock + Ch 2 i‘D2+ Ch 5 i‘ D3+ |Ch 6 i‘

[v Advanced Decode [ Show DCS Command [ Always goes to HS Mode

Y

IA{EETH | Master -> Slave |
R
(I. Start of Transmission lj' Word Count lj'
Transmission Mode lj' Data Frame lj'
Escape Mode Action lj' End of Transmittion lj'
Data Identifier lj' lﬁ_'

T aEE
nn EIEE A IEEE
A HIRE SERVE

EEEEE | |BEEEE v

= “
AR ’:

Dp, Dn: DSI-LP #-5% e 53l 5

Data Lane: DSI-HS #£;% ™ &7 Data Lane #&#

Clock+, DO+, D1+, D2+, D3+: DSI-HS #5¢ e 534 i

Advanced Decode: #-3 41 i pg DSI 2 5% f245

Show DCS Command: #-DSI 74 ¢ 2 DCS Command 7 # f% 25

Always goes to HS Mode: £ % DSI-LP #5;¢ = Dp % Dn &k s, — EH#-FAR2HH 5

HS-Mode

Acute Technology Inc.
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AR OES  E  e fE R T R

Time/Div: 2.56 us i@ ]
Required: 16:55:26.0 32us i

MIPI DSI-LP1

HIF| DE1-LF

Label chani_+| _| |
e Gy onoe- £4 4T e [MIPIDSHLPL(MIPIDSHLP) - |

Sample Mode Action DO | D1 | D2 (D3 | D4 (D5 | D6 | D7 -~
-850 LE_ESC LEDT 37 01 00 1D 08 OF OF 01

5230 LE_ESC LEDT 06 OR 00 3F 08 OF OF 01

11350 LE_BIRA

11&802 LE_ESC LEDT 21 08 00 37

2791 LEF_BIRA

=
N 2
P | A [
¥ & 32078 83 5 163 1T
L
N
Efy T
Time/Div: 2.56 us
Acquired: 16:55:26.0 i -3.2|us : 3.2|u5 6.4us : S.6us : 121?.u5 : 16‘u5 19.|2u5| : 22.4us

MIPI DSI-LP1

HIFIDEI-LF

chang_+| _| 0|
ouo0 {30} [Yeud( |MIPIDSLLPA(MIPIDSLLP) |

Sample Mode Action | VC DT WC DO (D1 | D2 (D3 | D4 (D5 | D6 | D7 cC CRC i
-830 LE_ESC LPDT o0 Set Maximum Return Packet Size (37) 01 00 1D

2480 o0 End of Transmission packet (EoTp)... 0F OF 01

5230 LP ESC LFDT oo DCS REARD, no parameters (0&) 0 00 3F

8800 o0 End of Transmission packet (EoTp)... 0F OF 01

11350 LP BIA

11602 LE_ESC LEDT ao C5 Short ERERD Response, 1 byte r... 08 00 37

12731 LF BTA

=y
32078 5 83 S 163 T
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MIPI RFFE

MIPI RFFE(RF Front-End Control Interface) ¥~ f8& 4 44 w2 A K (7 & & 5 LA

E=)

AT (RF) 3 B 3413k B eh® it 4 6 24 o

S8R T

MIPI RFFE 832 E

RERE HEERE
™

= 50K o - (]]) S5C
SDATA cH 1 SA

Address

=
|:|v
Data m
-
]~

L L

Command

BC BP

nkl

BOELEE
ﬁ EBIEESITHVEE

REARE | s ~|  BEEE |EFEdE |

e B

WIE K E K L SCLK 2 SDATA it 5Ll i

A

Time/Div: 30 na @
Reguired: 16:26:06.1,

| SESSlus | fEEfEus | SEEflus | ESEEEus | 58R7lus | E3R7Eus sasg1ue m?lus‘ 58236 us 585010 589.05us sasdiue

I ! 3

Command: Reg. Wr Address 01

MIPI RFFE

1 e

Label Channel « |

@it o e o |y Qe [MerrerEPLRFFE)

Sample sa Command Byte Count Address Data Information j

1778 Spare (user-defined) Register Write Command 1c PM_TRIG(07)

117694 Spars (user-defined) Register Write Command 01 04

117965 Spare (user-defined) Extended Register Write Command 0 cF 00

118340 Spare (user-defined) Extended Register Write Command 0 cc 00

118708 Spare (user-defined) Register 0 Write Command 02

118913 Spare (user-defined) Register Write Command 1c PM_TRIG(01)

119215 Spare (user-defined) Register Write Command 01 a8 =

119486 Spare (user-defined) Register Write Command 1c EM_TRIG(07)

133090 Spare (user-defined) Register Write Command 0 04

133361 Spare (user-defined) Extended Register Write Command 0 cF 00

133736 Spare (user-defined) Extended Register Write Command 0 cc 00

134100 Spare (user-defined) Register 0 Write Command 02

134308 Spare (user-defined) Register Write Command 1c PM_TRIG (01} =
S — LIJ

onz B 1.316 MHz E 10.851 Hz (5 U111

e
Eio

Acute Technology Inc.
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MIPI SPMI

MIPI SPMI(System Power Management Interface) &_d MIPI i B 4] =_* 128 £ Power

Controller 2 Power Management IC mnﬁﬂi%] i o

3-8k T

MIPI SPMI 282 E “
e Hg
;:\ SCLK Wj SDATA Wj
HHEERE
(]D Start :' - 55C :' -
Chit 1 ~| CommandFrame 1~
Abit ] ~| DataFrame 1~
SR-bit l:l - Parity bit l:l -
Master Arbitration ] ~| BusPark -
Slave Arbitration - Mo Response Frame 1~
HAEGESE
ﬁ BIEETEIEE
HIRTE | SRS | HERUE |EERLE
B |[CEE  mw |

M ® % % LSCLK 2 SDATA et BT

A

Time/Div: 30 na g
Aoquired: 15:49:47.0 n 222.55|2?Ems . 222.EEI|232 ms
0 0 o 0 0 o 0 0 o 0 0 o

: 222.55|23Ems : 222.55|254ms : 222.E|E|3m5 : 222.55|3-35n15 :
P T S O T T T S I T B R B

ol G SLIL [aw el e st e <]

5a... | C | A | SR | Devi... | Command (Hex) | Data... | Data Frame(Hex) j
22268 MPL2 54=08 3B (Extended Register Read Long: 4Bytes) Ja4c aF 99 FF F8

22269 MPL2 SA=00 3B (Extended Register Read Long: 4Bytes) Ja4c @3 97 98 FB

22278 MPL2 SA=08 3B (Extended Register Read Long: 4Bytes) 784C 35 52 32 F8

22271 MPL3 SA=08 3B (Extended Register Read Long: 4Bytes) 704C 32 32 36 F8

22271 MPL2 SA4=08 3B (Extended Register Read Long: 4Bytes) Jo4c 34 2E 31 F8 —
22272 MPL2 SA=00 3B (Extended Register Read Long: 4Bytes) 7a4cC 38 99 99 F8

22273 MPL2 SA=08 3B (Extended Register Read Long: 4Bytes) 784C @2 85 @9 F8

22274 MPL3 SA=00 30 (Extended Register Write Long: 1Bytes) 7841 &0

22275 MPL2 SA4=08 31 (Extended Register Write Long: 2Bytes) 7o42 FC a7

22275 MPL3 SA=09 3B (Extended Register Read Long: 4Bytes) 7a4cC 29 11 29 F8

22276 MPL2 SA4=08 38 (Extended Register Write Long: 1Bvtes) 748 ag

22277 MPL3 SA=04 38 (Extended Register Read Long: 1Bytes) Jaaq 16

22278 MPL2 SA=04 30 (Extended Register Write Long: 1Bytes) Jad4a 8@ -
4 I I 3

A
| g 141.658308826 Hz g 141.658308826 Hz j 0 Hz G‘)“Ul TTTl
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MMC

MMC(Multi Media Card)+ 2 eMMC(Embedded MMC) v5.0° &~ f&-P ze g+ ik 2 >

d @ 3 7 SanDisk £ = B % o

SR T
x|

SEETE EiERE
;\/ ~IEEEE catrhE (]. SREFHAERE

: || Commandonl . [ —
ac [ero = ovass [cis | | © paaenly start bit =
" Command + Data Host I: - I

MO ICHl ::ll Datat |~HE& ::II r—Cammand R I—L,
™ Ref. Datad [ —
Datad |cH 2 ﬁ DataS |47 ﬂ I adv. Report CMDJResp I|:| vl
[ Don't care clock Aroumont Iﬁ
- z . 1~
Datal [cH 2 j Datas |<:H3 :II —Data———————— €
€ &bt Data CRC check |_ vl
vase [ = var [ || £ oo [Ei]
I” | BBR mods Bl Iﬁ,
BRS  IeHin ::II I~ non-ntereayved
I~ | Data Strobe CRC status II:| - I

. sy [ 7|
rERERE

=1z Bytes { Min: 1, Max: 16384 )
HELERE
i BIFESITHIEIE
LI FEDAIE HEAE

|REEREE  ~| |[RFERE -]

Riif

HEXT KTFRPF L - LB RGBS 47 Rl E i -

Command only: ¥ % -t Command % % >

Dataonly: ¥ &t Data % % o

Command + Data %8 -+ Command & % >t 35 % » ¥ 3t 34 2 % F PF & 1 Command 2 Data
5 o

Ref. DATO: # 2% Response ¥ %7 R1/R1b

Adv. Report: 3¢ % ¢ ¥ Command argument F & — ¥ 25§ o

Don’tcare clock: P ¥ &P CMD i if X f#4% > % § & CLK i o

Data: ¥ :£4 DDRmode ~8 iz~ ~4 =g 1 = ehFfliu 2 8 F F & Datastrobe i
i » & DDRmode ™ 4 :£”Non-interleaved”{s ~ 47 F L% € 2 45475 o

FTHRER: XRTAHPHFOTHEEAR - RY Fp FRT -

Acute Technology Inc.
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2%
Command:

Time/Div: 125 ns v L]
Acouired: 14:27:25.2 ] -1.351|E-:5 ms ] —1.351|5-:5 ms ] -1.351?-:5 ms ] -1.3%1?-:5 ms ] -1.351|2-:5 ms ] -1.351:|l-:5 ms ] -1.351-?-:5 ms ] -1.35-:?-:5 ms
i At et (R A B v et i o A Bl e P et AP Aol B A

CMD16:SET_BLOCKLEN Data:@eh Data:@eh

MrC

rnanc

Label Channel g 2
"t CHO0 3 I MWeoN
I cioe 4 L3 L ABUSA |MMC(MMC) j
Timestamp | Command Response Argument (h) | CRC7 (h) | Freguency | Timing Information j
-9.0813, R1 :CMD13:SEND_STATUS a0 09 oo 1F 26MHz Ncr: 5
-9.0813, CMD16:SET_BLOCKLEN a0 02 oo an 25MHz Nrc: 21
-9.0813, R1 :CMD16:SET_BLOCKLEN a0 09 oo as 26MHz Ncr: 5 I~
-@.8012 CMD@8: SEND_EXT_CSD a0 00 oo 61 26MHz Nrc: 22
-0.0012 R1 :CMD8:SEND_EXT_CSD a0 00 09 60 (T8 26MHz Ner: 5
-9.0000. . CMD@G: SWITCH @3 B9 01 a8 17 26MHz Nrc > 4895
0. 00000, . Rlb:CMDG: SWITCH @0 99 08 90 | BS 26MHz Ner: 5
0. 00011.. CMD13: SEND_STATUS a9 81 00 o0 29 26MHz Nrc: 1329
a.00011. . R1 :CMD13:SEND_STATUS a9 09 oo 1F 26MHz Ncr: 5
9.00118. . CMD19: BUSTEST_W @ 900 00 oo 46 52MHz Nrc: 21
9.00118. . R1 :CMD19:BUSTEST_W a0 09 oo 5F 52MHz Ncr: 5
9.00116. .. CMD14:BUSTEST_R a0 00 oo 5C 51MHz Nrc: 65 -
4 »
=
Lo : 0.4919 Hz E 0.492 Hz 19.41 KHz M
Adv. Report:
Time/Diwv: 16 us g
i : : : 266.388275 ms 266.433475 ms 266.430675 ms 266.54137
PETEELECE 140258 85,0 I s e A (A A (NPT O s s A e P PP ST it TP TT HPON it
i [
CMDY: SEND_OP_COND Data:4@h Dats:FCh Data:@ah
MMC_CraD
nmand
MG e
I -
Label
1t mr e\
it SU e Dee( amc_cupgamcy |
S... | Command Response Argument {h) CRC7 (h) | Freguency j
5327 CMD@1: SEND_OP_COND 48 FC oo 98 27 187KHz
5333 R3 :Check bit{(63) @@ FF 80 20 TF 187KHz
5333 Bit[31] OCR register power up not OK
5333 Bit[38:29] Access mode: byte mode
5333 Bit[7] High voltage Multimedia card
5359 CMD@1: SEND_OP_COND 48 FC 09 2o 27 187KHz
5364 R3 :Check bit(63) @& FF 80 @@ TF 187KHz |
5364 Bit[31] OCR register power up not OK
5364 Bit[29:29] Access mode: byte mode
5364 Bit[7] High voltage Multimedia card
5398 CMD®1: SEND_OP_COND 48 FC 29 98 27 187KHz -
4 3
a
! 0.4860591244 Hz E 0.4860591185 Hz 5 40 MHz m
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Data:

Time/Diwv: 15 ns

Aoouired: 19:57:54 )

J

2.3?4?45m5
PR 2 0 o

2.3?5-?35m5
PR 2 0 o

2.3?5-?35m5
PRI PRI

2.3?5?55m5 : 2.3?5-?55m5
P 2 0 o PRI PRI

2.3?51}25m5
P 2 0 o

Ll

Label Chaninel ;l

it Gree FLIT Dkl oaTamo) =]

Timestamp | state [ Da(n) | pa(h) | p2¢h) | D3(h) | Da(h) | DS(h) | DE(h) | D7(h) | Information
.113335 ms Data 72 74 oD oA a0 00 o0 o0

0.113655 ms Data o0 ac cB D8 a0 00 55 an

0.11397 ms CRC16 OK!

9.11435 ms CRC status: non-erroneous
2.369365 ms Data 42 66 aa aa aa FF FF FF Write data block: 1
2.369685 ms Data FE FF FF oF [:T: 25 FE FE

2.37 ms Data EE FF FF EF FF FF 3= EE

2.37032 ms Data EE 33 00 o0 FF FF 3= EE

2.370635 ms Data 01 55 00 73 a0 65 o0 72

2.37095 ms Data o0 20 00 oF a0 25 47 o0

2.37127 ms Data 75 00 69 @0 64 00 65 [:T:)

2.371585 ms Data 2E 00 00 @0 70 00 64 00

JEI I

L

=

413.609 Hz g 412.704 Hz ﬂ 188.679 KHz G—)H]_ﬂml

116
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ModBus

Modbus & - 88 7|3 % %3 > &_Modicon ** 1979 & > 5 i * ¥ f2;\ @i 4] B (PLC)

AEAGC R v e KA LA RABECRREE PP RAL I XTI RALE

R R

8K T
Modbus £ H#E0E X|
SHT EREE
? EEITE
; Modbus (Tx) FH 0 j [I. Header | LI
Modbus e —
Fr = acress I -
- fBHIiE Function — 1~
(¥ ASCII  RTU Lats — 4
LRC -
- EFRERE o 1
i [auto -] 1~
gz v EaEniEE [ -] Pariy . 1=
: | S -]
[RIfERTE Maorne - o
raler -
¥ EREETAE [ M First e - |
[ LRC Check
AiEE
MM S A
= paiE FEE

|pEmrsE - | |REERE -]

Modbus (Tx): Modbus Tx 2t 5.3 i ©

Modbus (Rx): Modbus Rx 3t 553 3§, % 9 i£3%78, ¢ &4F 2 4L % &~ ModBus RX j#75 5
2

WHH: A 5 ASCI o RTU H55¢ ©

#®wi2: & Auto, Idle high, Idle low = 55 -

Auto: p # i B Idle P¥ 5= High or Low °

Idle high: Idle # i P %257 % High o

Idle low: Idle % & ¥ & 7+ 5 Low

Acute Technology Inc.
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pde Rl KR g g g d K ALp R

# & (Baud Rate): @iz ki & - = §;48 % > =~ (bits per second) » 4= ] &
110-2M(bps) °

e 3% % (Baud Rate): None Parity(# = -) ~ Odd Parity(# F =) ~ Even Parity(#% ¢ =) ©
AAY BE R R AT G BT AR -

MSB First: g% €_LSB First » 1% ¥ » Start Bit 2 {4 % MSB

A

Time/Div: 60 ns G

Acoquired: 15:03:21.0 ] ; 51.4|2u5 i 51.5|2u5 i 51.E|2u5 i 51.?|2u5 i 51.E|2u5 51.5|2u5 n 52.-.'.‘;2u5 i 52.1|2u5
PR S T I T T T NP SO SR T U TP SO TP (NP TP SN Tt NP TP SRR T R T B TP PR TP SR I B

Datan 7F

0 Modbus

Label | Channel |;|

it an R Eﬂus |Tx Mochus) ;l

Timestamp | Field | Parity | ASCIT | Information -
—0.000435 n=s Data: 7E - Data Rate: 33.333 Mhps
-0.00058 ms Data: 7F [Fx)

0.05145 ms Data: 7F

0.05157 ms Data: 7F [Fx)

0.10365 ma Data: 7E -

0.103565 ms Data: 7F (R

0.15563 ms Data: 7F

0.1557Z2 ms Data: 7F [Bx)

0.25939 m=s Data: 7E -

0.2595805 ms Data: 7F (Fx)

0.311586 m= Data: 7F

0.311955 ms Data: 7F (Fx)

1]

. 364035 ms Data: 7E - =
4| | »
A
ﬂ 8191997 E 8191997 j 0 G-)|ﬂ_[|||||
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NAND Flash

P 324884 5 NOR |- NAND % » NAND Flash 4p #%* NOR Flash & § #.# e ¥

kN

PR ERMGE =S ko RA NAND Flash ¢ 1/0 4 6 302 5 5048 5 P~ 7h 30 2 ht i

BT R AL 27 P o NAND Flash &4 % e £ b2 4 ficge fit 1 4
- ’JF)T ;IJ o
8K T
MAND Flash £85% x
S8RTE
E\/ —iEEETE ~EEEH
: ~Device Width—(+ x8 —{ x16—| ~#CE/RB BUEAE  |Hynix =~
 1jo HIgE S EhER & x1 2 x4
: PR -1 27508 1G2A
" 1jo HEREER | . . HY275F 16 1G24
CE#1 [cH 12 j RB#1 |CH 13 j HY275F082G28
1/00 (LSE) EH 0 :II ez o = mpez o = ::iﬁiégﬁéﬁw
1/0 [7:0] cE#3 |Ho i rE#3 kHo i Hy 27UGDE5G5M "
= = Hy 27UGOB5GDM
.| | CE#4 |E - R/B#4 |E -
CLE EH 3 é 0 4 0
ALE EH g = Pzl
j ~Flash FIEEF AT —
RE# EH 10 :I (]. Command ||:| j
e = :I ™ Toggle | ONFI DOR Mode Address I j
DOs =
: U0 pataoutCydes Busy —
Command Latch Cyde —————— | ~tREA >= 20.0ns FDGSG == 5.0ns Data In 1 j
tDS >= 5.0ns tDH == 5.0ns . \ L . . L,
| e |l i L R —
AL AL L L Peiiy o]
s T = s waEE
I” {37F NAND Flash Data I~ 28 cE# §5% L
I” Reduced Report . [ ZHEE ALE HNER HEASTE Igg@f@ﬁ,ﬁgﬁ |
[ E57T DDR Data Qutput / Input Timing _
[~ 7S RME= A% HERNE |EEmEE |
[ iER® Command {EEETEHE
i KT/H
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R
e s 8 R

l/Ox DQx NAND Flash 7 # i

CLE CLE Command Latch Enable if g
ALE ALE Address Latch Enable i g

RE WIR Read Enable - Write/Read i :g
WE CLK Write Enable = Clock i ig
RB# RB# Ready/Busy :if ig

CE# CE# Chip Enable i i

DQS Data Strobe if if

Device Width: 3% %_8/16 bits 7 #L1d if
/O5Lp &3 / 1JOELA d3fip  E4 1/0 susp &5 - 7 F 3% L 1/00
(LSB), H g4z € p #3434, #E& 10

WL A RIFRT B FRERLER T

x|
=1 =
o0 fHO :II Log  \Ho :II
ol jH1 = o= —
yoz knz = Lol

103 FH3 —| /011 kHo :I

o4 [oHa é 1012 ICH_n:I

yos fois | yots

= _I
/06 KHE :Il /014 :II
o7 fH? 5 OIS [HI —

Zancel |

Flash #=4>#-7%% %2 9 i£ Toggle DDR Mode £z * I # -3¢

tREA /tDQSQ: % % SDR/DDR #: ™ » NAND 3 B~ 7 L cfoas & p

Acute Technology Inc.
120 Copyright ©2018



Acute.

PC-based T&M Instruments

#% % NAND Flash Data: * %_% 75 Read/Write NAND Flash Data > % 9 i£ &% NAND
Flash Data P, #23:% ¢ & LA 1 7P 4T (GEREL: 22 #\Acute\) » #7#3% NAND
Flash Read/Write 2- F 4% » #%4%h % €. Bin #5% > #h % L4407 % B NAND Flash 3# 3 4%
R S
Reduced Report: 4 i£ Reduced Report¥ & 3F £ 4L % % % ;- NAND Flash Command -
kg7 DDR Data Output/ Input Timing: #DDR #-: T § P € 8or - i T o
#35% Command EEg - 8E: J:EF LA HRT Y ONANDCommand & ¢ &7
B iE o

&v: ALE/CE#/RB# #8.: JEpv i wviayriong, B9 g ALE Ep 7 & €
2 # &_ 3 byte Row Address -

MR AR R LA RS DB R

SRRLibE B | R
NF_DI/NF_DO NAND Flash Data In / Data Out
_Rowxxxxxxh Row Address

_Colxxxxh Column Address

CEx Fo* 2. CEX

1, 2, 3. & 1 IR B

Ex:NF_DI_Row017821h Col0000h_CEZ1_1.bin
NF_DO_Row017821h Col0000h_CEZ_2.bin

NF_DO_Row Col CE1 3.bin

} % % 22 NAND Flash Bus Decode it 25438 2 AL % N 7 418

Acute Technology Inc.
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'po |pr |pz |ps |pa |ps  |ps |7
54 A6 6F 36 Bz 38 ES E7
06 £ E7 OE El 19 ca 21
TE CE 58 EF ED 18 a7 C
5E DD o E3 A5 E4 0z 11
EQ 2D a6 14 86 32 CE F4
53 10 60 79 Ei EG D6 CE
54 23 53 A5 F1 a9 DE 58
£ 73 B3 El 8z 19 Eo 4
oz 25 76 Ei E4 CE 74 A7
iC ES 20 3D oF 74 EE ES
55 54 66 ar 60 a6 AC OF

g8@8888 5a A6 6F 36 B2 38 BE BY B6 8A BY OB B1 19 C& 21
gd@ge18 YE CE 58 EF BD 18 47 7C SE DD 9A E3 AS E4 82 11
gaaeza E? 2D 96 14 86 32 CE F4 53 18 68 79 EA B6 D6 CE
g8@e3a Sa 22 53 AS F1 2E DB 58 8A V3 B3 B1 82 19 B? 46
gegesa 92 25 76 EA E4 CE 74 A7 1C ES5 28 3D 9F 74 BE ES
g8aesa 55 54 68 4C 69 86 AC BF F1 A2 47 FA 37 4B a4 @D

i

=
-l

EER

W L AL EER DRSS AL T o BRI 2L DAL
PR H R EERE R L R F AT E o §EH Custom R P > R P U
{72 = NAND Flash 45 4 % » dEhmgilPp 554 7 3 o

A1 £ 322 NAND Flash 3] 5 -

Custom p 223 & ZRP i ¥ it A 2 LA PP &7 (GEREE: M eh
< #\Acute\ )iz = AgNFCustom.txt #H% o 2 E P 2407

Hanufacturer=Samsung

PartHo=K9XRXRNRKEN

HCE/RB=1

®16=H

Synchode=Y

Cmd=Read, Read, tR, 68, , , H, N, H, 88, 30

Cmd=Read Status, Read Stat., , , , , ¥, N, ¥, 78

Cnd=Two-Plane Page Program, TPF Prog., tDBSY, 1, tPROG, 5060, H, ¥, H, 80, 11, 81, 10

# ¢ » Manufacturer - PartNo - #CE/RB > X16 > SyncMode » Cmd i # B 4EF » & Jf

B 42 W

Manufacturer | NAND Flash 7 & # -

PartNo NAND Flash IC 3] 5L -
#CE/RB #* %% CERB &¥ @%] ~ 1/2/4 -
X16 (T3 8£\316%ﬁ¢iﬁi‘ﬁ’fi?ﬁa?]/\Y/N’Y%ﬁfé’# 16z 5 N R
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% B o

SyncMode W g~ YING YIL IR st 5 NE LR R st e

Cmd p 3 d ZELIERE » A WEP doT

l. %ﬁ_@f_’g’—#ﬁ ’—{\ ‘?_A%‘F/_ o
2. ﬁﬁﬁfrﬁ°
3. % - ! BusyTime Check -4 o & &P L o

4. % - 2 Busy Time Check #icig - 8 i+ 5 use~ & & P fL3E -

Cmd 5. % = %2 Busy Time Check &4 - % & B L4 -

w Busy Time Check #cid o H = 5 us - & & P L5 o

*}
l\

7. % - BEE o RN A S AE T IEY A Busy R o

8. %o BRI AL LE AERELE LB o

9. ¥z B UREN AL LD AE B BRI L Y

10. 47448 o FH A 1-4 Ay £ - LERERE -

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

N, Y, N, 80, 11, 81, 10

Read Status / Two-Plane Page Program ' : = 54p £ &4
Read Stat. / TPP Prog. #f': Sg8dp 4 ¢4 FIGj &4p 4 2R g bk F a2 22 H

TG RE OGRS LA

Busy Time # % (tDBSY, 1, tPROG, 5000) #.p’: % +7tDBSY % 1lus->tPROG % 5000us »
Busy Time FAzi#E ) Bl € AR 2T P B r-3%F 305 2 » S i@ T3 & 4 Busy
Time » g 3l » % 6 5 4e b IEEL 0 3 HDBSYrtPROGE ¥ ¢ fLi 2 H T 7 4 it

’#:F!f BT R o
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3B EH P . 11 Cmd=Read Status, Read Stat., Y, N, Y ,70 Z &> % 1BEEIY 4 T #Z4p
£ 7 0E% NBusyR G > B2BFHRAN L 7%dp 4 F AR FLEF R L FE 0 F3B

FEIESY R T%dp 4 LR~ R L S FEdp 4 ¢ e bl4e Read Status 70h L 3FdE » 0

Two-Plane Page Program 80h, 11h, 81h, 10h ¢~ 11h{-81h

1 1*NAND Flash® i 4 4 45 » & #ECustom » § & 31%5° &7 & AgNFCustom.txt %

P ZRE AL S g AR~ i £ R AT

- EEE EER

kT |Custn:nm j

A o
Toshiba- THSST'-;'G?DEG
Hynix-HY27SFO3 15240
Micron-MT29F2G05AA0
Samsung-k9F2E0sR04
Samsung-k9F2E0s1U048
Sarmsund-k9F4E03U0M LI

AR

SDR Data In #c3¢

B ae | on e D
Idle ! Col. 00 . Col.oo| kot B2 | Row 76 |
Qe
+Paon] ason paon] leson  Bdon] 4son. [ a@son: | ason | Pain] 4son Peor] ason  faon] 4son  Peon] dson
MardFlarh| 3 . . N . . . ) ) | ) ) ) ) | |
Label Channel _| |
@11 ei0 3y Neul [CLEMand Rash) |
Timestanp | command [Row address(h) | Column dddress(n) | DO | D1 |Dz | D3 | D4 | D5 |D6 =
2.539085 ms FAGE FROGEAM #1(50) oozeBe oooo 45 83 ZE DB FI ZB 72
2549885 ms On2662 anng aa aF D as o F4 Ak
2.555645 s 0026E2 0010 ED 12 3E 78 a1 aF 0o
2.561405 s 0026E2 0018 a4 55 TN c7 &7 61 ac
2.567165 us 0026E2 0020 ) 37 ¥C c3 19 FF &7
2.572925 us 0026E2 0028 iE Fa 43 98 4 aa 29
2.578685 us 0026E2 0030 D EE E9 cc E7 85 a1
2.554445 us 0026E2 0038 F3 85 38 97 54 ) a4
2.590205 us On2662 0040 9 21 E3 FF 2K FA 9z
2.595965 us On2662 0048 aF CE 7 1D 5 5 a6
2.601725 s 0026E2 0050 e c7 &F 1 75 71 cc
2.607485 s 0026E2 0058 a4 ¥ 73 FA A7 56 E
N _>l_I
A A
| ﬂ 12 j 40702 & 472426 (5[] II|

DDR Data Out #-5%
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I

CI:gF DI'0g DA DINEF DLR:OB DI)E1 DIX 19 DI:CE D2l DI:7E DIt CE
T
oD
1
HandFiart) EAB

Label Charngl+ | | |
i o I W CMD(Mand Flash) -
Timestanp | command | Row Addressih) | Column Address(h) | DO DL |pz |Dp3 D4 | D5 | D6 il
0.0150275 ms Two-Plane Cache Program #1(680) 017621 0000 54 A6 &F 36 B2 a8 Ba
0.0174175 ns 017821 0008 06 8 B7 0B Bl 13 ta
0.0175175 ns 017821 0010 E CE 58 EF ED 18 a7
0.0176175 ns 017821 0018 5E D 9 E3 45 E4 0z
0.0177175 ns 017821 0020 E9 B a5 14 86 32 E
0.0178175 ns 017821 0028 53 10 60 73 Ed B6 D6
0.0179175 ns 017821 0030 54 22 53 s F1 9E DB
0.0180175 us 017821 0038 £y 73 B3 BL 52 18 B9
0.0181175 us 017821 0040 EES 25 76 B4 E4 CE 74
0.0182175 us 017821 0048 1c ES 20 D oF 74 EE
0.0183175 us 017821 0050 55 54 68 ac 63 86 AC
0.0184175 us 017821 0058 FL Az 47 FA 37 45 04 _ILI
JE 2

q

A
4063231 j

:

4005999 (5[] |||

125
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CE x 2 Data Out -3\

W DO: FE | DoiFF | | W | DoiFF | Do FF I DOIFF | LDO:iFF . | j
MAMD Bus
15m 10m 15n 10n 15n 15m 10m 15n 15n 10n 15n 15n 10n 158n 15m 10n 150
HandFlarh) 4 L L L L L L L L L

Label | _Channel | 4 1

it T ¥ | ',§M5{ MAND Bus(Mand Flash) =
Timestanp | Command [Row address(h) | Column Address(nj | D0 | Dl Dz |03 |Dpa |5 | el
0.00071045 § D08EDD 0378 FF FF FF FF FF FF Fl
0.000710665 5 D0SEDD 0380 FF FF FF FF FF FF FI
0.00071088 § DOREND 0388 FF FF FF FF FF FF F
0.00071109 § DOAEDD 0330 FF T FF FF T FF I
0.000711305 5 DOAEDD 0398 FF T FF FF T FF Fl
0.00071152 § DOAEDD 03an FF T FF FF T FF Fl
0.00071173 § DOAEDD 0348 FF T FF FF T FF Fl
0.000711945 5 DOAEDD 0380 FF T FF FF T FF Fl
0.00071216 & D08E0D 0383 FF FF FF FF FF FF |
0.00071237 & D08E0D 03c0 FF FF FF FF FF FF m
0.000712585 3 D08E0D 038 FF FF FF FF FF FF m
0.0007128 3 D0SE0D 0300 FF FF FF FF FF FF FI_

JCN _’I_I

A L)
‘ ﬂ 34282 j 4224 ﬂ 947520146 G—)\ﬂ_ﬂll
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NEC IR
TR TE
x|
SEHTE BEEE
_ 5 MEC Channel Lzsos |:| -
2 ) z
= addess [ ]+|
[T EvF Extended &2, [Address |:|j
¥ Report T85T Ide Command |:|j
~ EBEEES feommand [ ~|
fiEtE  |auto - Repeat O 1~
Stop I -
S
nn  EEESONE
Y emme EHITE
[zamrEE = +| |[EFEEE v
wr | EE |

S8k % % R NEC 9548 & LA il if Bl o

¥c* Extended #c3%: § Extended £c* pF > € % JAddress - Address & & > % % 16
Bits ¢ Address - /Command f= Command & & > % % 16 Bits -» Command -

Report 7 827+ Idle: 9350 > Report % ¢ #7 ¢ Idle shgf > > g * %
AR -

B AT JE I TRR-€d R A LSBFirst &4 5 MSBFirst> = i i *
FRES TS .

w4 4 Auto, Idle high, Idle low = f& £ 5% ©

Auto: p # 18] Idle PF % High or Low °

Idle high: Idle ;i i p¥ & = & High -

Idle low: Idle ;* i FF &8+ % Low o
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A

Time/Div: 12.8 ns 8 E}
Acoquired: 08:00:00.0 453.E|T4m5 n 4?4.3|54m5 454.E|34m5 i 515.3|14m5 i 535.?|54m5 i 555.2|T4m5 i ETE.?IE4m5 55?.2|34m5 i

MNEC

MEC decoded fAddress:E?

Label | Charirnel |;|

QI 2 o B Yew [NEC decoded(NEC IR) =]

Timestanp | dtatus | Address | J/hddress | Command | ;’Com.ma.nd| dtap | ASCIT | Il
0 Leader 15 E7 oo FF

0.107282 3 Eepeat

0.455853 3 Leader 18 EY 13 EC

0.5631658 3 Eepeat

0.884187 3 Leader 18 EY 17 Ed

0.991449 3 Eepeat

-

SR I o

‘ ; 421103 5 84736 ﬂ 505839 G-)|ﬂ_[|||||
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PECI

PECI(Platform Environment Control Interface) &_d & 4 f (Intel)#7F 3 &) et it > i *

BAMAOTREFIN Y > cRHRTRER S FRBTEER -

FHE

x|
ST

3_5\/ BESE | #EEEA

¢ Data Wj {f" —§r O R
R

(]:. SRIEEFHAERE

snc | ~ |
Address || | ~|
wi/RL || | =]
s | | -
Data || | ~|

HNELELE

ﬁ EIEE SRR
' HBHETE EWE
| EmraaE x| |EEREE =l
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A

- R T AR L B

Time/Div: 5 us g
Loquired: 10: 26 |I

! 1.5455|72255 ! 1.5455|E-3255 ! 15455|33255 ] 1.5455|56255 ! 1.55-3:;34255 ] 1.55-3{112255 ! 1.55-3*:;2-3255 !
[ I T T B S I PRI T I T R S T BT ' I R

| »

WrLenL:ed RdlLen: @2 CHMD GetTemp(@i)

PECI 0 PECI

Label charnel |« |

el oo SLIL 00w DBua( [peciceect) [
Sy | ﬂ.ddr‘l vrLen | RdLen | Command | vrite Data | FC5(r) | Read Data | FC5(Rd) | Information j
~ 3798 | 38 al a2 GetTemp(al) EF AS F9 BE Temp.:26.641
3899 3@ a1 o2 GetTemp(al) EF A7 F9 92 Temp.:26. 891
3999 3@ a1 o2 GetTemp(al) EF A9 F9 44 Temp.:26.578
4898 | 38 a1l a2 GetTemp(al) EF A9 F9 44 Temp.:26.578
4199 | 3@ a1 a2 GetTemp(dl) EF AE F9 2F Temp.:26.453
42949 | 38 a1 o2 GetTemp(dl) EF AF F9 3A Temp.:26.953 J
4399 3@ a1 a2 GetTemp(al) EF AE F9 2F Temp.:26.453
4499 38 al a2 GetTemp(al) EF AE F9 GE Temp.:26.828
4599 | 3@ a1 o2 GetTemp(01) EF A% F9 44 Temp.:26.578
4699 | 38 a1 o2 GetTemp(dl) EF A7 F9 92 Temp.:26. 891
4799 | 38 a1 az

GetTemp({al) EF Ab F9 a7 Temp.:26.391 v|
4

i A
| Ql g 0.5263227148 Hz g 0.5263233134 Hz j 555.555555556 KHz G‘)m_nml

RIGHN T R4 BT

|

Tine/Div: 5 usa
Acoquired:

| v

irLenL:01 RdLen:0z CMD GetTemnpl01)

PECI 0 PECI

Label channel|_+ |

Ol i Sese 1L P pecieecy =]

Timestanp | Field | Data | Status Information j
1.85005855 § FCS E&

1.5999635 3 Client Address 30

1.89593585 § Write Length i §

1.90000065 3 ERead Length 0z

1.9000153 5 Cmd Code GetTenp (01)

1.900025595 3 FC3 EF

1.90004465 5 Temp[7:0] AS

1.9000533 & Tenp[15: 8] Fa Tewperature: 26, 641 I
1.9000593 3 FC3 E&

1.9499686 5 Client Address 30

1.949985]1 3 Write Length i §

1.94590075 3 Fead Length 0z

1.8500144 3 Cnd Code GetTenp (01)

1.95002905 & FC3 EF

1

.95004375 3 Tewp[7:0] a7 -
l | 3
A
g 37998690 ﬂ 37998690 j 0 G-)|ﬂ_[|||||

e
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PMBus

Artesyn s B E T LA TRE L EMBETF > 2 BFEF T Y BE G R ERR o
7% 53t 2005 # 3 7 i 7 PMBuUS #L4F o PMBuUs 427 5 ?1*'@@?] S LB E R

FPREFVRE S KA R ER P RE

S8R T
B
EERE ERERE
:§>’ Gock Chamel 509 [0 o @ SEERE AR
* Data Channel (SDA) [CH 1 j Adj:; :ﬂ
I~ EEREPEC wiite [ +|
[~ 7-bit addressing (Indude R/w in Address) Read [ ] j
R Command [ +|
EIFHE Data [ ~|
L EEEsTeEEE PEC [ ~|
T munE [Eewewe ] ACK | I - |
HRIE [EFBEE ] step | I
ik e | EH |

Clock Channel (SCK): PMBus F # i# ﬁie?Ji Clock -

Data Channel (SDA): PMBus 7 # i# ﬁie?Ji Data °

& Z 247 PEC: X e~ 7T EE ¢ 3 PEC -

7-bit addressing (Including R/W in Address): %7 8 i= = % & (= ht (7 =7~ F & {ht v +
1 ==~ Rd/Wr) -

R R L T S EEE EE T
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A

Address:3F Extende

Command:5D

2.5u2.5u2.5U[2.5u|2.5u F.5u 2.5u

Label Channel |+ |

Timestanp | Starc | Address Read/Write ‘ Ack ‘ Commard

0.07999 ns start 3F Write EXTENDED (FE]

0.12405 ws TIN_OC_WARN_LIMIT (5Dj

0.19656 ms start a6 Write VOUT COMMAND (21) 8B 9z
0.333L5 ms cs B

0.40367 ms start 1z Write EXTENDED (FE)

0. 44836 a3 VOUT_MOLE (20

0.47585 ms Re-start ZZ Read No & No ick
0.5699]1 ms start 3F Write s 48 EXTENDED (FE)

0.61337 ws TIN_OC_WARN_LIMIT (5Dj

0.68648 ns start 46 Weite T VOUT_COMMAND (1) 2B 9z
0.82306 ms HNo Ack 5

0.89358 ws start 1z Weite T EXTENDED (FE)

0.93827 ws VOUT_MOLE (20

0.96577 ms Re-srart 22 Rear . [
1.05983 s start 3F Write No EXTENDED (FE)

1.10388 ms TIN_OC_WARN_LIMIT (5Dj

1.17633 ms starc a6 rite VOUT_COMMAND {21) o Ak [ 2z -
I — _'l_I

| Y = 1208 & 05 DG-)|JU|!!!
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ProfiBus

ProfiBus (PROcess Field Bus) *+ 1987 d (B & *+ %+ » 7o ¢ 2 T @A77 B4 rde
o B 1 EfpdlpEit sl T4 p#itE o ProfiBusd 3 Bt 0 B
41 7 PROFIBUS FMS (Fieldbus Message Specification) » PROFIBUS DP (Decentralized
Peripherals) - PROFIBUS PA (Process Automation) - p = & ¥ i * 1-8_PROFIBUS DP {v

PROFIBUS PA -

F K T

ProfiBus s 8rztF X|
SHEENTFE EHEEE
;?) SEEIE

PrafiBus Channel EHD ﬁ RIS rde hioh = 'I.LE'“—Er Il:lj =0 ||:|j
& [T = [ o]

— 7 EEhigE
G (—
e [ =l tes o [ = [T
[~ Start Btz i 2 MSE E ||:|j A= I_j
[~ BRI
AtFEE
ﬁﬁ BIEE SITATEIE
| REAE RS

|2EmrEEE = v| |BEEEE v

figre it

g XK € E L ProfiBus Channel i i

#®it: X T Idle high / Idle low

RF/p e R SRR eSS Ep B R

Start Bit 2 ¢ #_ MSB: % =34t# Start Bit 2 {1 &_MSB> g% €_LSB -

AAP BT RR KL ERE R T YR

Acute Technology Inc.
133 Copyright ©2018



Acute.

PC-based T&M Instruments

A

Time/Div: 4 us
Acqguired: 11:11:51.693 1I§7 :‘33“‘5 1:93.?314?

| EgEus E2Tus 22283 2803 23Sl

=]

DA 02

| engEes 2220308

2526808

. 281088 2676208

iGN SD2 68 LE 04 LEr 04 5D2 68

Bus 1

Fooiic)

Label channel | |

[
CH.00 —
el Gt FLIE L Dsi( Jocs 1orofieus) =]
Timestamp | Frame [ meormation j
0.1944 ns 3Dz (68) Start Delimiter =
0.20173 ns LE (D4) Datalen 04
0.20906 ns LEr (04)
0.2164 ms 3Dz (68)
0.22373 ns DA (02)
0.23106 ns 3A (01) Addr 01 -> 02 (Response)
0.2384 ms FC (5D) Response FDL Data High Resource For Send Data
0.24573 ns [GEEPGEI v:rite_Read Dats
0.25307 ns FC§ (60)
0.26041 ns ED (16) End Delimiter

C A A
l ﬂ 263.157894737 KHz j 1.850427206 KHz j 0.286775632 KHz G—)|Mm
1

Acute Technology Inc.
134 Copyright ©2018



Acute.

PC-based T&M Instruments

PS/2

E- e kH e A B a4 F R PC L Faiin - IBMBF > d =
L Aggrarie s > & w4 Clock(FF#%) ~ Data(F #2) ~ +5v(® &) ~ Ground(4# ) 2 & £ 2

%o PSI2 5 B % @S 500 30905 5431836 Clook(FF %y 1) % Data(F 4 i)

2 FTAHL
FHK L
x
LUHTE
%} —# | Airees |
Clock |CHO j Data |CH1 j
T
[ 4B MATLAB 15280,
M RN
BRERE
BRI
L " [ | -
giRmE | |~
BEEE
e EEEAR0E
= tEALITE ERITE
E A R
B | mE | wmH |
- AL

HEER: RTFRP L LB BB, 17 R %5 - 4 % E_Clock ™ 2
Data -

HhBRIEEH: BT RET SR EEE -

#AF 2 FHL MATLAB 358 3 045 8 OB 0 5 MATLAB ek 3

AT Ao o
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Time =[25.78484 25.785985 ... ]

Description = [DH DH ... ] [ DH = Device to Host, HD = Host to Device
Data=[58 FAO2 FACA4 ... ]

#6 % (PS2_Matlab.m) g 3 >+ 1 1F p 4T o

BV R AT Lo Tl LB T A e o

FL
_ip SEEE |

Shioww the status in report I -
Description

Drata

Errar

ASCIL

Idle -]

LB R AT EMAM ) FAuTp o

PR 2

Time/Div: 400 us @ g

Acoquired: 08:00:00.0 ; ] 35445m5 3.’ DEBms EEEEEms i 35 :Oﬂms 35 E45m5 43235m5 i 4{).52|5m5 i
L L 0006 io

[ .
|—| | -
I:||- DtoH 1z L CtaH: FF DtOH an | CrtaH: 00 Idle T

._1

Label | Charinel l;l [

Ol gy Siee 1AL DB [rs2esy2) =]

Timestanp | Description | Data | Error | ASCIj
1.935 ma Idle

36.607 m= Dewice to Host 1& .
37.514 ns Tdle

37.619 m= Dewice to Host FF

38.5358 ms Idle

35.672 ma Dewice to Host an

39.562 ms Idle

39.664 ma Dewice to Host an

40, 585 m=a Idle

54,115 ms Device to Host 15

55,045 m=a Idle

55,1658 ns Dewice to Host FF

56.072 ma Idle

L6.1581 m= Dewice to Host an .
57.096 ns Tdle =
< | | > |

A
5 255 5 305726 ﬂ 305981 G-)|ﬂ_[|||||
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PWM

PWM(Pulse Width Modulation) » £ % PR B3 % > v % £ - A%/ A 4982 2 o 2 & L]
O EEE R 2 R W R R B (TR 2R onanBe B LR Y b iy

s RERIEFOR RIAIE -

$HR T
PWM 2 830 x|
ShEETTE EHEEE

R
i D zmE
Pt Chanmel FH':' j Q0% 1 00%,

1~

T B B0%~89% D - |

BERSoutce T 7% 1 Z’

o | M{ ~ | MI ~ | P“J\l E0%nr-69%, ] LI

B0 505 1 LI

e I-:‘Y A0 e S5 I LI

% BF i - AEEA ) BRI - 3EER) 30%era30%, _ 3

= > 20%r 2 9% o Z,

2 ! 0% 19%: ] LI

PPN o =
Time (X) Time (X}

[ =oeefiioneuiEey O e - stggy | AUEEE

= L EERAAEE
g | EmiE  [ReERES ]
o
Time (X) BRIE  |REESE ~|
e [ - |
2 e | mw |

PWM Channel: PWM 3% 3t 5Lid 3g

% 9 PWM # 35

B25t Source: %o PWM X ikgk A

PR (X)-E 8P (Y): BEor PER S X b8 Y ST AL

B OO (Y): M7 PR S X S 5 Y et AR
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B ()-8 (Y): M7 MR 5 X dddid 5 Y $hedt
$ 0% Fr 100% @F#: £ EHPEFX)-EH)ERME 1535 0% - 100% &
PG N 3RA SR LRI 6 R S IR 0% 12 1009 R 100%F 4

0%:Ea); » 2 BiF P 4pad chd -7 F o

A~

EHFROHz Bdp: §ERPERT(X)HE I (Y)E B> %8 Y dlg 52 & € 70 Hz
B b o B2 6 G I SR A

AR

X Z_ &+ Source

Time/Div: 128 us ﬂ

Aogquired: 12:12:41.0 ] 344 165u5 i 543.955u5 i ?53.?65u5 i ‘353.565u5 i 1 163 rns i 1363m5 i 1 5?3 ms

|—| |—| |—| =1 |—| |—| |—| m ' ==
| L
|
!
I
P 0 Py |_| |_| |_| |_| |_| |_| |_| |_| :

P _Wave 0 Py

Label Channel |4
QM 0 Gree UL DEC [penaevany ~1

Timestanp | Frequency | Imty Cycle | Period | EFN j
0.1 ns 20.002 KHz 15% 0.050 ns -- —
0.149995 us 19,998 KHz 20% 0.050 us -
0.2 ns 20,002 KHz 25% 0.050 ns --
0.249995 us 19,998 KHz f@0% | 0.050 ms --
0.3 ns 20.002 KHz 85 0,050 ws --
0.349995 ms 20.000 KHz fags  0.050 ms --

4 |

;lJ
= 903746 ﬂ 452728 g 451018 (5][1/] ||||
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xR (X B (Y)

Time/Div: 125 us

Aogquired: 12:12:41.0

PR

P Wave

Label

CH-00 CH-00

u”' LGN cH-00

Channel |1 |

)

344.165us
L B |

548965 us 753.765us
P R T R R B |

an S’E{ [Pvmaipyin)

858.565 us 1.163ms 136Ems
P R 0o lloi ol ono

4

Timestanp | Frequency | Imty Cycle Period | RPN j
0.1 ms 20.002 FHz 15% 0.050 ms -- iy
0.149995 ms 19.9958 FH= 20% 0.050 ms -
0.2 ms 20.002 FHz 25% 0.050 ms --
0.249995 ms 19.9958 FH= 30% 0.050 ms -
0.3 ms Z0.002 KHz 35% 0.050 ms --
0.349995 ms Z0.000 KH= 40% 0.050 ms -

-

o

9032746 g

»
452728 ﬂ 451018 (5[] ||||

® TR (O 2 (Y)

Time/Div: 2.043 ns

Aogquired: 08:40:58.0

P

PWIM_Freq

¢

29.572ms
P I B |

Label Channel N [

an S’E{ [P

CH-on

u‘”l . : CH-00

92.855ms 96.132 ms
PRI S T U T B B |

—

59.409 ms
PRI B

:IIIoIIIIIIIIoIIIIIIIIIIIOIIIIIIIIIIIII°IIIIIIIIIIIIoIIIIIIIIIOIIIIIIIIoIIIIIIIIOIIIIIIIOIIIIIOIIIIIIoIIIIIoIIIIIlloIIIIIlloIIIIIIIIoIIIIIIIIIOIIIIIIIIIIIOIIIIIIIIIIIIIIoIIIIIIIIIIIOIIIIIIIIoIIIIIIIIIoIIIIII;

1-32.E|35m5 i 1-95.5|52m5 i 1-35.2|35m5||
R I T S T I T R N

4

Timestanp | Frequency | Tuty Cycle Period RIM 3
0.000035385 3 15.908 EHz 34% 0.063 ms -

0.000095245 3 15.654 FHz 33% 0.063 ms -

0.000lelle & 15.8594 FH= 31% 0.063 ms -

0.000224075 & 15.901 KH=z 30% 0.063 ns -

0.000286965 3 15.915 KH= 29% 0.063 ms -

0.000349785 3 15.907 KHz 28% 0.063 ns

o

35292 ﬂ

66960 ﬂ 102252 (®|11]] ||||

139
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_Sl“*\,;

TP (X)- i (Y)

Tine/Div: 819.2 ns @

3 a 5 5 L17 10.486%5
Acqulred.lél.SD.Dil.Dvllll . . . Dl 1 R T T |

| »

PR _RPM

4 L
channel_ | | |
CH-O0  CHO0 A\

ol EIH cHoo 2 I_‘l'-t E'-_B"i-t IPWM_RPM(PWM) ;I
Timestanp | Frequency | Imty Cycle Feriod EFN | j
0.343341 3 32 Hz 50% 0.031 = -- iy
0.374598 3 33 Hz 49% 0.030 = -
0.40537%6 3 33 Hz 50% 0.030 = --
0.43545 5 34 Hz 49% 0.029 = -
0.464679 3 34 Hz 49% 0.029 = --
0.493741 5 35 Hz 49% 0.029 = - =
4 | | »

1408 1408 2 o |

A B B
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Ql

Ql z &M% 4 i@ﬁi;'lfé’a € Wireless Power Consortium (WPC)*#7#] Z_» 1F 5 R 7 4 f@ﬁi;'l

R ST S R LS

SR T

x|

SRSBERTE

SR i s

-~

(‘H}

E\/ QI EHE EHD j

HRAERE

[ SEFLAERE

(]' Preamble ﬁ Skart ﬁ
He:ad ﬁ Parity ﬁ
Message ﬁ Sktop Iﬁ
CheckSum ﬁ
S EnE
M EEEATHEE
' TR A =S

|pemmE -]

4

|eEmRsEE |

RLiH

QI & 3¢ : QI 3 5L (Bi-phase E

ncoded)

BFEFRAG . ¥ Message | 7 245

Time | Header (n) | Message (h) | checkSumin) | Error
0.036678 5 Signal Strength (01) £B L

0.066613 5 IIdentificanicm {71} 10 00 10 00 6& EQO 42 | B1

0.130477 § Configuration (51) 0& 00 00 00 00 5B

0.221085 5 Control Error (03) 1E 1D

0.281483 5 Control Error (03) 1E iD

0.341872 5 Control Error (03) 1E 1D

Time Header (h) Message (h) CheckSum{h) |Eerr
0.036679 5 Signal Strength (01) 6B [

0.066613 5 Identification (71) Minor Wersion (0)

0.066613 5 Major Version (1)

0.0686613 5 Manufacturer Code (00 10)

0.086613 5 Basic Device Identifier (00 &R EO)

0.0866813 § Ext (0} Bl
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A

Time/Div: 1.6 ms . a
Acquired: 17:33:48 31.516ms 34076 ms 36.636 ms 38.1%6 ms 41756 ms 44 316 ms 46.876 ms 43 436 ms
L L) I ) PR L ST B R SR P ) L P L) I

Header 01 Check Sum 64

i
Preamlqlle IMessage 6B

i

i

Labe iari;l ]

O Sy e FUR Dol [commrian =

Timestanp | Header (h) | Message (h) CheckSum (k) | =
0.0366753 & Gignal Strength (01) 3] 64
0.0666L3 3 Tdentification (71) Minor ¥Wersion (0]

0.066613 3 Major Version (1)

0.066613 3 Marmfacturer Code (00 10)

0.066613 5 Baszic Dewvice Identifier (00 64 EO0 44)

0.066613 3 Ext (0) El
0.130477 8 Configuration (51) Maximun Power (0O&4)

0.130477 3 Power Class (0)

0.130477 S Count (0]

0.130477 3 Frop (0}

0.130477 3 Window O0ffset (0]

0.130477 5 Window Size (00) 5B
0.221085 & Control Error (03) 1E 1
0.281483 3 Control Error (03) 1E 1D
0.341872 &

-

. Control Error (03) 1E 1 =
| | r

A
g 642614 ﬂ 58220 ﬂ 584394 () /|| ||||
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RC-5

RC-5 2.5 & 413 (Philips)=r#] ® e i *h SUSF 1 5018 %0 5 B L4k R W s irdy
F) o AR AER 5 A AR AR K (de FleadE 2 5 ) UEERT i Bk e P

BATOR THZ RC-60 &5 L Fefrdiag o i~ 5 ivgp* RCH5 st o

FHK T
RC-5 SEIRTE ? .
8T EREETAE
‘:’__'—;/ RC-5 Channel v Bahig#l
CHO :II s
[~ BRF Extended fE3, 0
¥ Report T8 Ide
FREEE SRR
@ E M wEEsmonE
L 1~ T e s E
Toggle 0 |—| i : _ :
EEEREE | [BEBRRE -

o [—
Address ]~
Commeved | S |~ B [ ®mE | &

FHCGR T K AFRIP L AL BB 4T R SR

kc* Extended #-7%: 4 Extended £z * pF > ¢ #-S2 fg 4% = Command «h% = B =~ o &
A A5% € 5 - 1 Extend Command 7% 4L o

Report # &5 Idle: 9 3% 3% > Report ¥ ¢ %7 ¢ 5 Idle shfifd > = i i@ * 3 L s 47
%o

$%r% > 5N &~ p # 1B ~ Mancherster ~ Mancherster with carrier = & & ;¢ -

p o igipls pods R AT 2 SaE 5N o

Mancherster: $n#% = 3¢ & & 4 2 Mancherster -

Mancherster with carrier: 4% > ;% 5 3 $*/& 2 Mancherster
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A

A4 & ot 2 RC5

Acquired: 14:07:33.30

Time/Div: 2.048 ms [E} I A
i

3 27|? ms

13.107 ms 16.384ms 19.661ms
0 0 O ) A | S

111.003 ms

Label Channel  Value

Trigget « |

@it giee, o0 3 | Uy BEu [RCS decode(RCS)  ~

[CH-01 R

Timestamp Status 51 | 52 | Toggle | Rddress Command
F_73.75662 ms Idle

h-0.899 ms RC-5 I p 1 07 (Expe: | 0B
24.227535 ma Idle

134.331225 ms RC-5 1 1 1 07 (Expe: 0B

i

18432 ms B -183.646 ms -367.966 ms (51111

247 ik 2 RCH

Time/Div: 2.048 ms g
Acquired: 17:46:19.0

749745
1 P

749778 7439815 74987S 749918
5 P O (0 O A P O P

Label Channel | Value | | Trigget « | i |

o CH-DD  CH-0D ! Rear
@it G e v |y (Bl [RCS decode(ReS)  ~

Timestamp Status 51 | S2 | Toggle | Address Cormand j

74.96511718 5 Idle

74.971033215 5 RC-5 I p 1] 00 (TV1) 10 —

74.99592334 3 Idle

75.00183938 3 RC-5 T 1 a 00 (TV1) 10

75.026729505 5 Idle

37085 W

A
-856.979 ms

-4.655 s (T|[L1] 111
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RC-6

RC-6 24 11if (Philips)#] % i~ fhix 4T 345 20 KT i RC-5 ch2 4ot © 40 1 ¢

FHA TR AR R RS A R R A R TS § AR ERRL -

8K T
RC-6 ST 7 x
SEnnTE ERIEHR
‘:\ RC-6 Channel & o
= ETE- v B8
Addr&Cmd Bits I
16 Bits - ~

[¥ Report BT Idle

ETERE S EEE
(]D Leader I - n IEEE S iTAIRE
Start Bit e — FEREITE HRAE
Mode Bits 1~ [ERHE(T) | EEBREE -l
Toagle Bit -
Contrel | = e s
Information |:| = ik | TE A |

FEE T R TFR L Al A BIEA 45 R L Bl o

Add & Cmd Bits: ¥ £ #% Control 5. <1 Address = Information 3t 5 7 Command
.8 2 16 i Bits

Report # 7% Idle: 7€ .“3% > Report % § #7% ¢ 3 Idle snF > = i@ * F %A~ 17
EE o

YoFg ™ 3% & p # B ~ Mancherster ~ Mancherster with carrier = #& . 3¢ o

PRl poB R 2 SeAE D 5N o

Mancherster: $n#% > 3¢ 5 & /4 2 Mancherster -

Mancherster with carrier: 4% > 3% 5 3 §“/& 2 Mancherster -

Acute Technology Inc.
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AR 5
A e ik 2 RCB

Time/Div: 4.096 ms a
Bcquired: 10:49:47.408

i 134.6‘53m5 141 2|22m5 147.7|76m5 i 154.3‘29m5 i JSD.SIBEH'IS 157.4|35m5
TR R P S 00 S 0 -

J?E.?ﬁms i 130.5‘44m5 i JSTDF?ms
P S I

RCG

RC-6 decoded | i { L T:1, Control:FFCD

Channel | Value

Triggel « |

1

@it s e v |y el [RC6 decodad(RC6) v

Timestamp Status Mode | Toggle | Control | Information | ASCII J
0.0883699 5 RC-6 Frame 7 1 FFCO EFFE =
0.13255484 5 RC-6 Frame 7 1 FFCO EFFE

0.17673978 5 RC-6 Frame 7 1 FFCO EFFE

0.22092472 5 RC-6 Frame 7 1 FECO EFFE

0.26510968 3 RC-6 Frame 7 1

FFCO EFEE cann

72.933 ms E 72404 ms B -1.472 ms (®[11]11]

2454 2 RO

Iime/Div: 4.096 ms a

Bcquired: 11:44:56.0 ; 42.2|71$ i 42.2|?ES i 42.2‘545 i 42.2|91$ i 42.2|‘37S i 42.3“045 42.|31S i 42.3|17S i 42.3|235
0 O 50 | O i | P k| o | O e | i | 0 | P

RC-6 decode

&

Channel  Value || Triggef « |

O Giam <o 416t [Ubw DE3( [RC6 decode(rRce) -

Timestamp Status Mode | Toggle | Control | Information | ASCIT

IEE

42.219156795 5§ RC-6 Frame 2 a E00F 040D
42.277501065 S RC-6 Frame & 000F 2422
42.38424556 5 RC-6 Frame 7 1] B0OF 8422
42.427401765 S RC-6 Frame 2 a B00F 040D
42.485746035 S RC-6 Frame & 1

000F 8422 e i

1615 B 16165 o -5.507 ms ()] LI] 11
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RGB Interface

RGB Interface * ** MCU 4= LCD 2 R @ﬁ%ﬁa‘ﬂﬁﬂﬁ & o LCD Panel ¢ LCD g4 B %

B# > @ RGB F#tald MCU B »slgt? £ @3 LCD 4| E Y o ¥ 1rud ot £ o 3§ B~

RGB i %5 LCD I} EmH %6 -

SR T

RGE_IF £852%

~IRIEERTE

T
—gsak fer7 = Ro
=4 = =

=1 =1

hsyne Rz =1 r2 3 =l 62 He =B [H17

L1

= H14::: G0 FHz ésn Hlﬁj
DE H17 = Rr1 jpAs =l @1 FHl?_'IEil Hl;r_:l

= = = =

VSINC [cH1 — R3 [cH4 = G3 [cH10 — B3 [HO —

Re foie =l @4 iz <les 7 =
RS Hl?—:| G5 Wj Bs kHs j
rR6 [Ho j G6 Wj Bs [0 j
R7 [cHO j 67 IEHD js? HO j

Format

IL.Iser defined vI [” Save as IPG file

A (alpha) R (Red) G (Green) B (Blug)

|nbits ;Ilﬁbits ;Ilﬁbits jlﬁbits jlﬂbits |

L (Luminance)

—ERERE

@M s IE, VSYNC IE, DATA IE,

- EIEELE

ﬁ EBER TR

AR E

|EEmEEE  v| BREE  |EEEEE v
me || ®me | mE |
HEX T

SCLK: pFr%n 5L

DE (Data Enable): B 453 2~ 5k 50

147
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Hsync (Horizontal synchronization): # = 34131 5L
Vsync (Vertical synchronization): %= 7 #1350

RO-7,G0-7,B0-7: RGB FiL%rix

Format: % # RGB # ;% & User defined

Save as JPG file: § iE st # i » f35 = = {5 € #-RGB F#41** LA Viewer 1 159 T &

2 JPG #
PRI
A5
Time/Div: 30 ns G
Bcquired: 17:49:32.697 : : 30.3|55u5 : 30.9?5u5 : 30.9‘|55u5 : 31.D||}5u5 : 31.D|55u5 I| 31.1?5u5 : 31.1|55us
c 0o o i o TGl e e ool oo T ool ot ol vtoloeiolot o0l T T ool al ol oie
rs
R: 0D, G: 00. B: 22, R: 0D. G: OD. B: 22.

Label Chi Value | Trigger

M i Sias T [U0e Ded( BustRee®) ]

Timestamp Field DO (RGB) D1 (RGB) D2 (RGB) D3 (RGB) D4 (RGB) D5 (RGB) D6 (RGB) D7 il
0.029459 ms Inl, D[16:23] 00 a0 22 00 00 22 00 0o 22 00 00 22 a0 00 22 00 00 22 00 00 22 aa
0.030825 ma Lnl, D[24:31] 00 00 22 00 00 22 00 00 22 00 00 22 00 00 22 00 00 od 20 20 2 10
0.032155 ms Lnl, D[32:39] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.03349 ms Lnl, D[40:47] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.0345825 ms Inl, D[48:55] 10 10 10 10 10 10 10 10 10 10 10 14 10 10 14 10 10 14 10 10 10 2
0.036155 ms Lnl, D[56:63] 00 00 10 10 10 10 10 10 10 10 10 14 10 10 140 10 10 10 10 10 10 10
0.03749 ms Inl, D[&4:71] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.038825 ms Lnl, D[72:79] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.040155 ms Lnl, D[80:87] 20 20 20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.041459 ms Inl, D[&8:95] 10 10 10 10 10 10 10 10 10 10 10 14 10 10 14 10 10 14 10 10 10 10
0.042825 ms Lnl, D[96:103] 10 10 10 10 10 10 10 10 10 10 10 14 10 10 140 10 10 10 10 10 10 10
0.044155 ms Inl, D[104:111] 10 10 10 20 20 20 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

KN I ;IJ
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S/PDIF

q - fhfci g s:@ﬁihj i F R R AN CRRET @ﬁkj # ¢ #-E_ Sony/Philips Digital
Interconnect Format(~ #4#- % Sony Philips Digital InterFace) ¢ i&# 7ot @ £34 & 2
#lEF - HARRRP AESEBU % % * iz i@ﬁiﬁ g > RS- Ei3eT{s ™ * AT

CETENEY 2 B

SR T
x|

SR B4 (Block) -
% B L 7

— T . HHER

7 EERE EHU j Frame $1 & |191 (32 ~192) ﬂm
I*‘ BEh{H Al Bit Rate = I HAGOder) [ REHE
0.,0000 bt beﬂ AUx LSE first i |V :

. I j IEven parity "I
(3849Kb//s~12.288Mb/f5) aAudio Data ILSEi first "I

 REEE WV SEEm

EH:EEE

(I.Preamble | | »| User hit | | -
Aux Data | | v| Channel Status bit e I
Audio Data | | - Parity Bit | | =
Validity bit || = T

T EAE

ﬂ EIFE ST E

e EWinE

[zemEmE -] |2@BEEE -
' | ®E | mE |

WEKX L FKX = Channel 0 -

p & 18R] Bit Rate: Ak 5 B ECT o M ™ p & PR BLIRATE N enZ BAE 5 > ¥ B plen
# [F] &_Bit Rate 384Kb/s-12.288Mb/s(Audio sample rate 6Khz-192Khz) - &7 2 E# 4 &
ELFT R PPN ERPZAIED REFTGEIBop B W PATE DTS T R €
FEF OS> EHNERAP IR R P ARRCSF LEEET Hepr B4EL

15 R € 1095 R Bl e S k3 B H e samplerate 0 Vit £ 2R ELIR G oo
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Frame #&&: 3K & B Block b > 7 192 B Frame o J* g i & £ % ket o dr = B
Sub frame 78 B - I #5842 91 User bit 2 Channel status bit °
=~ * » (Aux. Data): Ff % Aux.data 5 LSB first - ¥ 2 :x 5 MSB first -

274 % (Audio Data): 7% Audiodata & LSBfirst« v iz :< 5 MSB first -

TR R 5 16bitse TIEH 5 16 ~ 20 ~ 24 bits o FHEA 7 R € W Ipt Bl K BT
Tz A2 7 ey TR
Pt &: FEX 5 Eventparity > &# 2 :2 5 Odd parity & Non Parity ° &48 2 % € ¥

AHETEOR AT F AR

3 AEEL PR T U 975 Subframefr A kS > TR B SR (T
AT BV I B RS AR SN BE A R EARART R o d 3
R 0§ RGEEAS TR E ST ALRR M SR ET BBEA 4T R OT
FUFRR A o T BEAT R Y Gl B o
LR SR SRS R o B AV S
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PR
Mg A T A R

Time/Diwv: 1 uz E
3 . - . 993 487 5 993 49 5 4493 47 5 993 472 5 493 474 s 893 47 s 823 478 s
Acquired: 08:00:00. \ SECDNE | ZESELD | BEgAes ) ZEepEeD | BEgeam ) ZEpEET ) EECRENE
| | N =
Crata:OFFCE E Preamble::\m’ A Crata: 00000
SfPDIF
ZdFDIF|
Lahel Channel | ] 1] [
il P Dees( [srporrspory ]
Timestanp Frame Preamhle Aux Data dudio Data | WValidity bit Tzer hit Channel Status Paj
0.99345732 3 a5 b 1] OFFCE& Ll 1] 1] u]
0.99346666 3 ) 1] o0oon Ll 1] 1] 1
0.99345 5 L n o OFFLE 0 0 o u]
0.99349134 3 L a 00035 0 1] a a
0.99350268 3 a7 u o OFFFz 0 o a 1
0.99351402 3 L a 00054 0 1] a a
0.99352536 3 95 u a aooog 0 1] a a
0.99353668 3 L a 0oasa 0 1] a 1 i
0.993545802 5 29 " 1] 0000& [u] 1] 1] u]
0.99355936 5 w 1] ogosc Ll 1] 1] u]
0.9935707 & 100 b 1] o000l Ll 1] 1] 1
0.99355204 3 ) 1] 000EG Ll 1] 1] 1
0.99359338 3 101 u a OFFF7 0 1] a 1 =
4 3
A
L ! -3.02 us E -2.62us g 400 ns
g o3 A2 1 = 7 5_5 Al LI (S
#ef 514 %‘E} 4 ’77“% ‘t\lﬂ. N
Tiue/Diwv: 131.072 ms g
i H H H 209.715ms 41543 ms 629.146 ms 838.861ms 1.2585 1.4685
POTEEREE 023 0EE0. 0 R P TPt i P T B AP N Chal e i | [ R R B o ll ool

POIF

S/ DIF

Label Charirel + | [0 ]
44 R

ol FLL D8e( [Paust(s/rOIF) [
Ti.. Frame Preamble A Data Audio Data| Validity bit Tser bit| Channel 3tatus Parity Eit| Error i‘
a.0d.. ) a OFDDG a a a a
0.0.. T8 bu u] 001E& u] 1] o o
a.0.. ) o} QOFDE7 [u} a a 1
0.0.. 77 bu u] 0o0z02 u] 1] o o
a.0.. ) o} QFD23 [u} a a 1
0.0.. 75 bu u] 00222 u] 1] o 1
0.0.. ) 0 QFD77 0 1} 0 1
0.0.. 79 bu u] oo0zz29 u] 1] o o
0.0.. ) 0 OFD4E 0 1} 0 1
0.0.. g0 bu u] 0o0z0D u] 1] o o
0.0.. w u] OFDZ0 u] 1] o o
0.0.. gl hu u] 0o01cs u] 1] o 1
0.0.. w u] OFCF& u] 1] o o
0.0.. gz hu u] oo0lsl u] 1] o o =
4 3

] [T A

— 151 5 121 20 1
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SDIO

SDIO » & = Secure Digital Input/Output > % 4% SD3.0/SDI03.0 € - g+ ik -

SR T

SDIO/SD3.0 8Bk

x|

ST WIEERE
;:f CIEEERTE At AR {I. SEEEEIHEEE
e . . &' Command onl .
ClLK | — pataz — ¥ Start kit |_ vI
9l = G5 = " Data only
" Command + Data et ||:| jv
SR ETT ==l TR == 1 ) — S [—
[ fadv. Report CMD{Resp ||:| vl
DATAD IC,_“2 = patas [ = )
— = [ Don't care clock. R lﬁ
—Data
paTAl [criz  — DaTas [cig  — (R check I_ "I
[l = £ &-bit Data "
¥ 4-bit Data End Bit I_ vI
DATAZ Wj DATA? oo j € 1-hit Data Data lﬁ,
I- I imterrupk e el lﬁ
. 1
— S Bytes (Min: 1, Max: 2048) I DR mode T —
e I hlon-interleayed Biuisy: I|:| vI
HIELHEE
i EFESATHIEEE
*“,,_-"H'-* FESAIE BERAE
j2EEEE -] |[@EERE @ <]
m || me ol

PR XTFERPF L L BAEE & AABES TR BB o
Command only: ¥ %>t Command % % >
Dataonly: ¥ & -t Data % % o

Command + Data %77 Command % % ** /423 % » # >+ 3 & T I P &2 57 Command # Data

[T

Adv. Report: 3% % ¢ % Command argument 3 L& — % f275 o

Don’tcareclock: ¥ & p CMD i g X f2# > % 5 & CLK i i o

Data: ¥ :E# DDRmode ~8 iz~ ~4 =~ 1 = ~ehfl » EH | &AhfR@me &
#E F & 447 SDIO interrupt # & d DATAl % 4 #7 10 interrupt > % DDR mode ™ j
i "Non-interleaved” s & 17 4L 3 € 2 453 7|
7

HER: RAAWIRNFTRER d &7 P AR
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RS !
CMD #-5¢

Time/Div: 7.5 na a g
Acouired: 17:06:46.6 3-9?.|5ns 32?ns : 332.|5ns : 345| ns : 35?.|5ns : : 332.|5 ns 355|ns
L [P P T (NN T N TRV (N SO N TP BT T B TS PR I

Ri:CMDiQESET_TUI"‘ING_PAh’TERN E Data:@eh Data:Beéh
1 1 1 1 1 1 1

nirnand a

[

Label Channel N

Ot &%, %= AR D6 fooisoo) =]

Timestamp | Command | Response Argument (h} | CRC7 (h) | Frequency j
9.0082925 ms R1 :CMD19:SET_TUNING_PATTERN a8 99 @9 a8 5F 183MHz
9.11772625 ms CMD17: READ_SINGLE_BLOCK 99 99 00 90 28 183MHz
9.11886 ms R1 :CMD17:READ_SINGLE_BLOCK a9 a9 09 a0 33 184MHz
9.3390275 ms CMD17: READ_SINGLE_BLOCK a9 09 08 o0 28 184MHz
9.33936 ms R1 :CMD17:READ_SINGLE_BLOCK a9 a9 09 aa 33 184MHz
0.58585375 ms CMDA7: READ_SINGLE_BLOCK Qo 09 00 00 2A 183MHz
0.58618625 ms R1 :CMD17:READ_SINGLE_BLOCK a0 99 09 oo 33 183MHz
9.83524375 ms CMD19: SET_TUNING_PATTERN a0 0o 0o o0 46 183MHz
9.83557625 ms R1 :CMD19:SET_TUNING_PATTERN a9 a9 09 a0 5F 183MHz
9.9633125 ms CMD19: SET_TUNING_PATTERN a9 a9 08 20 46 184MHz
9.96364 ms R1 :CMD19:SET_TUNING_PATTERN a9 a9 09 aa 5F 184MHz
1.87436 ms CHMD19: SET_TUNING_PATTERN a9 09 08 o0 46 183MHz
1.8746925 ms R1 :CMD19:SET_TUNING_PATTERN Qo 09 09 00 5F 183MHz
1.1921325 ms CMD17: READ_SINGLE_BLOCK a0 99 0o a0 2A 184MHz
1.192465 ms R1 :CMD17:READ_SINGLE_BLOCK e 09 09 o0 33 183MHz
1.4134275 ms CMD17: READ_SINGLE_BLOCK a9 a9 08 20 258 184MHz
1.413755 ms R1 :CMD17:READ_SINGLE_BLOCK 99 a9 09 a0 33 184MHz -
4 | | »

| &) ; 2.221 KHz ﬂ 573.89 Hz ﬂ 773.898 Hz G—)HUITTT'

Adv. Report

Time Div: 25
Acouired: 08: : : 19 BEEIEEE ms : 15.536|235 ms : ‘_'lB.BEEIEEE m= : 15.53??35 ms 15.53?I435 ms : ‘_'lB.BBTIBEE ms : 15.BBE|235 ms : 15.BBEIE~E
~
Data:B8h Data:@8h Data:@eh Data:22h —
SOIC-CMCy
=
Lahel C_harl;l
CHOC g
\.J-'ni cHoe X u'_f. _l'l D'-_E'”f-x ISDIO'CMD(SDIO) LI
Sample | Command | Response |ﬂ.r‘gument {h}) j
3741188 Bit[12:9] CURRENT_STATE: tran
3997695 CMD12: STOP_TRANSMISSION 00 00 00 0D
3997882 R1bb:CMD12:STOP_TRANSMISSION 00 60 OB 90
3997882 Bit[31] OUT_OF_RANGE: no error
3007882 Bit[3@] ADDRESS_ERROR: no errc
3997882 Bit[26] WP_VIOLATION: no prote
3997882 Bit[25] CARD_IS_LOCKED: card u
3997882 Bit[23] COM_CRC_ERROR: no errc
3997882 Bit[22] ILLEGAL_COMMAND: no er
3997882 Bit[21] CARD_ECC_FAILED: succe
3997882 Bit[28] CC_ERROR: no error -
4 | I 3
. g A
€| & 62.932662052 KHz g 205.659904451 Hz 304.182509506 Hz (5[ 111
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Data #-3¢

Time/Div: 7.5 ns a G
Acouired: 17:06:46.6 ] ] BEB.EEIEZEUS ] SEB.E?IB?FUS ] BEB.EBIZIZEUS ] 355.4{.‘;3?5 us ] BEB.41|525u5
P T I T O T PO T P TP T PO TP P PO PO TP o T IR

i BEB.42IB?5 us i EEB.44|125 us i BEB.45|3?5 us i
PO T I o O T IR T S T I

Label

i i i i i i i 1 i -

BFh FEh CCh OCh CCh 33h CCh COh FFh EFh  —

[:] 1 1

Channel N [

et o0 I el [so1o0io) |

Timestamp | state | pa(n) [ pa¢ny | p2¢h) | p3¢h) | Da(h) | D5(h) | DE(h) | D7(h) | Information j
0.56387125 ms CRC16 OK!

0.869355 ms Data oF FE cc DC cc 33 cc )] Nac > 4095

0.8694425 ms Data FF EF FF EE FF FF FF FF e
0.86953 ms Data DD FF FB EF FB BF FF FF

0.8696175 ms Data F7 7F 7F EE EF 3 21 FF

0.86970375 ms Data Eo 1F cc c3 EC ) 34 cc

0.86979125 ms Data DF FE FF EE EF 3 FF FF

0.B6987875 ms Data FD FF FB EF 3 BF FF 7F

0

. B6996625 ms Data FF F7 F7 FF EF F5 a1 AR vI
4 I I 3

€ g 2.221 KHz ﬂ 573.89 Hz ﬂ 773.898 Hz G—)HUITTT'
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Serial Flash

Serial flash (SPI Flash) 25 /s 5] » & * SPI/QPI @ﬁkjfﬁ LiTs A3 @31,17‘ W N o
Serial flash ®inta {7 it * FHRARAGP T FPFH 7 &4 2 gﬁ] ~ gﬁ] R T N

§ 6T Kk v SPI R AT PR

SR T

Serial Flash(25 % %) 22820 F X|

R TE

B

=7 o |EH|;. j SCLK |EH1 j %Fff =
SI/SI00 |EH2 j s0/SI01 |EH3 j e

WP #5102 |EH4 j Haold#sios bns —

—1 ATZSF5 126
—Flash ¥FEEHERTE BERE 5,
N E R & - S [T (8% =1 BERE
[T Ll agyre apDr, 2205805 || T €18 Single #EEEE
™ L pEn 55 RES Cormmand unknown B o

OggEst ¢ HEEso | tCLQv-7.50ns
™ Dummey: Cveles: |2 ik ..I O] S —_—

™| wrap Around I oo g
I ESHSL - 100 ns |

[T GE bit set

ERAEAE

(I. Command

| - | Data ook
Address

Diaka In [ | vl Courmry

SETEEE

ﬂ BT TR E
— FRIE{TE A =

|pEmeEE <] |2EERE -]

|«

<
=
i
Rl

L]

RTiH

CS#: %i@ﬂi%]i Chip select -
SCLK: %ﬁ@ﬁ%li Clock -

S100 - S103: ?#"i@ﬁ%i Data %riz -
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B /A a2 & Z3EH 0 /e Flash 3150~ tCLQV ™ %2 tSHSL > 1 {38 6 £
fRfr® o FRIBIIR 2P E DRG0 R FVER G L RSP F OLRTE o

Flash #=4s#53% % d *% Serial Flash # & * & £ 7 1 17050 > B4E L {7 RIFE-T)
a5 > F] G A aEi@ % Serial Flash {7 b1 (FH00 o #r 0 > 55 F & FF > AR

HA AT g HFE D Flash 3157 LB 7 P o #Bfﬁ?s@iﬁfgﬁﬁtfaéﬁgm/z&

QPI 7% ¢ 4p hE_ Quad Peripheral Interface Mode = = Quad SPI Mode
4-Byte #:3% : dp <% 4-Byte Address Mode

PEM $:5% © ip 1%_ Performance Enhance Mode

Dummy Cycles : 7 & Read 43 4 & % iz Dummy cycles. @ H % i 7 cycle #cg ¥ 7 £
Wrap Around : ¥ Fg 3% Wrap around #ciE.

QE bit : Status register p 7 QE bit. ¥ # % QPI mode enable/disable #;+#1

W S| 245 o EI 4] PF o ARV R-€ i * H S0 (Single mode) 3 A kA 4
A0 ie 3 A WA CSH/SCLK/SI -

¥ Single HoN 248 ¢ F 4T ) P A7V € @ % H A58 (Single mode) 4 A
FRATRA) o iz 4 R4 B ECS/Clock/SI/SO ° gt P » 235 K€ Lovg 27 3k 5 R A
R L o FAF IR o AR KGR TER 2 Flash A|HLE T 4N 6 Mt
EF AT o

Command unknown F¥ @ 4 SO & Sl f£75
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A

& * SPl fic;% Serial Flash 28 |+i=

Time/Div: 4 us a
Aoquired: 15:56: 14653 us 152 93 us
|

= 159.33 us
| Y T YN T (NI (NN SR WU N B

i

Addri00 Addr:00 Addr:00

165.73 us
.

= 17213 us 17853 us 18453 us
| S I | [ .

SFlash

Serial Flarh

Label | channel | L] d
Il et LR DBus( [SFlashiSerid Flash) = |

Timestamp Conmand (b} &ddr (h) PEM (k) Do ol Dz D3 T4 | D5 D.il
0.0001Z65 5 [35)Read Status Register-2 0z

0.000144 § (20)Sector Erase [4KB) o0nooo

0.0001775 & [05)Read Status Register-1 03

0.000185 & [35)Fead Status Regizster-Z2 0z

0.0002125 & [05)Read Status Register-1 03

0.00023 3 [35)Read Status Register-Z2 0z

0.0002475 & [05)Read Status Register-1 03

JE

;lJ
A
! 2550879458 E 2550879458 0 1

i * QPI #:* Serial Flash f##5 %
Time/Diwv: 2 us a

Aoquired: 15:56: ] 33.13|-’- ms 33.1??”‘3 n 33.1|3 ms 33.1?3 ms i 33.1?E ms 33.1;rr'3 33.2-:|E ms
P S R (RPUY S PO RT (N TP I PRI ST (R B B [ A B

! T !

| (EBJFRIC Addr:0n  Adde:00  Addr:00  PEM:00 | DMY:00 DRY:00 Dol nlelf:x] DiCEE

SFlash

Zerial Flarh

Label | charnel | ] are
I o LI Deea( |sFlashisernial Fash) = |

Timestaup Commeand (h) Adde (h) PEM(h) po |p1 |Dpz |Dp3 (D4 |DS5 | DA
0.03312458 § {6B) Quad Oucput Fast Read 000020 51 |75 |61 |4 | z0 | 50 | W
0.033158208 3 (EE) Quad Input / Output FAST READ aoaoan 00(reset) 41 43 55 54 45 Z0 51
0.03321958 § (EB) Quad Input / Output FAST EEAD 000020 OOfreset) 51 75 61 64 20 50 T
0.03325708 & (EE) Quad Input / Output FAST READ 00oooo A0 (=set) 4l 43 55 54

0.03328658 § 000020 A0(set) 51 75 61 64

0.03330808 5 oooooo A0 (=set) 4l 43 55 54

0.03332958 § 000000 OOfreset) 41 43 55 54

RN

»
A
W ss0s79ass W 2550879458 A 0 1
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Serial Flash Bus Decode Dump & Compare

& pEs Al B4R L 7 R 4R £ Tl e0 Serial Flash 3545 41 Serial Flash p #5845 382 F

B3R T v 3 AESMAIEL B & 5 SFCmp.cfg 1% 34 shdar % s

TBES TR TP T 0 FFREIL G e i /Acute/ -

& Acute |Z| |E| E|

#EE #EE WHO #EEEELW IAOD HED -

Qr=-Q - - /'__\JEEE o w3 X ) -

AL D |l'f) CA\Documents and Settings\Liodb» Documenthdcute

~ B ==

SFCmp.cfg s Z P B P 4o T

P SFCmp.cfg - 284

#BEE REE B0 KR HED

AR TRLE

OrgFile=C:\Documents and SettingsiLiu\My Documents\Acute\SF.bin sl

OutFile=C:\Documents and Settings\Liu\My DocumentsiAcute\SF_cmp.bin ﬁ‘{ﬁ@fﬁ%ﬁf*ﬁﬁﬁ%ﬁ’jswlal FlashiEflag HirE
OutLstFile=C:\Documents and SettingsiLiuvMy Documents\Acute\SF.lst HHIR s 2ot )

CheckCmd=03, EB ;e 7 Serial Flash} C6E S e T

|~
|

FEOF 254 4T

;ﬂ—ﬁi%] OrgFile=#f H B4 > %4 % 5 Serial Flash N 3% 4 F A4 > BI4% & 5 .bine 2t 4%

*xd %’i’r;&zﬁt/y n:i:&-g‘z;}-%gp:;«,%_ﬂ%%;\ﬁjﬁ T b oo
3o~ OUtFile=th FBLAZ 374k % 5 & & B 47t “74% § o Serial Flash 7414 2 4 -
kR Ed B p R AL > R ¥ r;ﬁﬁ*])“ﬁn% Wiy Lo =AY
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Zth =

iy~ OutLstRile=fh R BLIZ - S2Ah & & T g 5 2 IUAh - &lAh & 5 st 3
R R R RS o R P
’ ;Z;}’F—I £ 1 16 13# gﬁlﬁ'iﬁ » o "{‘ %’kult

AR FRhEd RN p R AL o @#
;ﬂ—ﬁi%] CheckCmd=1# 4 % 2. Serial Flash 45 4
dp 4 B

#-Serial Flash 38 J 4o TR A3 B g Rehge o 0 2t B A 8§ e

SFCmp.cfg fh%k4ple B 8T -

o=

& Acute
#HEE HRHEE WRO FHOREL IRD HE g

QrF-© 3 LPum= pasx & X 19

HEAE T |29 CADosuments and Settings\L by Docomentsdd cote

SFCmp.ofz

7 B4E A 47 R 308 T B fx Serial Flash Bus Decode #* it > Serial Flash Bus Decode Dump

& Compare # v ¢ 7f 7 Serial Flash Bus Decode B fx™ - € 18 1% o 37T #5~ TR R B8

& 47 ik k& & Serial Flash 2t 5L -
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File Label Waveform( [ o, | Device Tools Help
UrH= a8 d6 «epL Lo ivhaay 70 DFE @ sk 200m:
Time/Div: 30 ns E

Aogquired: 15:20:56.0 1 i —4.55|1m5 i —4.55|1m5 i —4651m5 —4651 ms —4651 ms —465|1 ms i
I T R N B i ST TR B B B P

= M forsc W B ek
II_‘I H II_‘ I I |_| II_. !

40n |
i

MAND

fom{  30m  [fOR|  30m A0m| 30 L 30 fom  30m L 30m, o[ 20m A0R]  30n A0

Label Channel | value _|' J 2
QI 2 G FLit DB [NanDiand Fiash) =]

e HandFlarh

Timestamwp | Command |Row Address(h) | Coluan Addressfh) (D0 | DL Dz | D3 | D4 | D5 |14
-0.00465... BANDOM DATA OUTPUT #2(E0)  00000E 0000 c3 ac o1 FE 93 6C I
-0.00465... 00000E 0003 c? 38 17 ES ca 35
~0.00465. .. 00000E 0010 82 D 20 DF ES 17
~0.00465. .. 00000E 0018 &D 72 4z ED 97 63
-0.00464. .. 00000E 0020 89 76 ar B3 a9 56 ]
-0.00464. .. 00000E o028 ca 37 50 AF 97 68 [
S ;IJ

‘ ¢ = 930114 g 687790 ﬂ 242324 G-)|ﬂ_f|||||

FIBAE S T REDBRIFR F 'L 0 ST T A &% - =4k & 3| Serial Flash #73 FAL > #ru

A GEE s 5 BRI R FR(law) o £ R AT

i¢ * Serial FlashBus Decode Dump & Compare # ¢ » ¢ 4% & Serial Flash 3742 ﬁiﬂ VR R
T AOTOTHR ST 0 F 7 53 R § k- Serial Flash 2R TR R ELR 7 3
Serial Flash 4% ) 4% 2 b4 & = SF_Cmp.bin>2 {5 § 1245 % * + & » & 1i& & - Serial
Flash ip 4 » #3%dp 4 & d5 hk #78 $ A E L H » 31 SF_Cmp.bin » & {& SF.bin & -

SF_Cmp.bin f gLt #f -
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& Acute

BEE RED HREO HJEEW ITAD AW

Qr=-Q ¥ Pme s |55 X @

HEED) |23 CADocuments and Settings\Linddy Documentsibonte A4 | tEE

AF hin SFCmp oig SF_cmp bin

Ea e R TR N E S S

P SF1st- SpasA

BFEE REE BH0Q WRD HA®
OrgFile=C:\Documents and SettingsiliuiMy DocumentsiAcutey2Mbit_origin.bin
OutFile=C:\Documents and Settings:LiuiMy DocumentsiAcute’2Hbit_origin_cmp.bin

123

WBBB1321 00601399z E2 EO
00601321 BOOBI3A1: 52 50
0060143C BOOB14G61: 73 71
0060143C BOOB148F: D3 D1
0060143C BOOO1499: G3 C1
6060143C BOOB14BB: E3 E1
666014D5 BOOB14DB: F3 F1
6060159C BOOB15C8: F3 F1
6060159C BBOB15E2: 32 30
0060159C BOOBISEG: 42 4B

|

FELFFEL4T

S Wehta A b E R T e R R AV HAL R e
E

ko - W EAH B TR R A ﬁk‘,{SF.bin ; kil {i"ﬂ@i'lﬁ'ﬁffiﬁ N

ETIAS

#h SF cmpbine FEFH AR PERE L > P 2HRZ 29 > T EHT g

CER LS Y
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Serial IRQ

Serial IRQ/Data #_% PCI-Clock f= IRQSER = &t ‘e = » * r i@ yf @ @75k ik ch— A3l
%_o - # IRQSER Cycle A * F # 7 7 = B8~ : Start ~ IRQ/Data {~ Stop Frame - # &
Tehfic;¢ % 4 & Continuous mode = Quiet mode- 7 Continuous mode 3% ™ Start Frame

K 2 = @ E A Quiet mode B34 T F F Host iv A2 2 Start Frame 350 o

SR T

Serialized IRQ ZHE0%F X|

JREERTE

%\/ clock [eHo :|| TRGSER [H 1 :||
|'$E%:$§-i'ﬁ

e normal " advance
[T BB EEHIRAERSR

HHERE

Start Frame

Skop Frame

Asserk Frame

Dessert Frame

At 80
. REESTANE
ik FRAAE EEE

fewems | [ewbem |

CLOCK: PCI Clock 3t 5.
IRQSER: IRQSER 3t 5.
Normal : #-fr — T Frame s 1L E B & — 7 4

LR LA ATUEL (SER):
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Clock No. Mode [o |1 [sur |3 [a |s [e |7 |e |9 [10]21[122]13]24]15]1Re
10286946 22830 Continue mode 2 2
10291906 22841 Continue mode 2 2
10404663 23091 Continue mode 2 2 2
| 10415039 23114 Continue mode 2 2
10459240 23212 Continue mode 2 2 2 |
|Lioss1043 23218 Continue mode 2 2
10580112 23480 Continue mode 2 2 2
10590037 23502 Continue mode 2 2
10634238 23600 Continue mode 2 2 2
10636941 23606 Continue mode 2 2
_ N
BT £ AF LB
Clock | mo. | Mode lo |1 [smr [3 |a |s |6 [7 |a |9 |20]11]122]13]24]15]1RQ |
10457887 23209 Continue mode 2 2
10458338 23210 Continue mode 2 2
10458789 23211 Continue mode 2 2
10459240 23212 Continue mode 2 2 2
10459690 23213 Continue mode 2 2 2
10460140 23214 Continue mode 2 2 2
10460590 23215 Continue mode 2 2 2
10461041 23216 Continue mode 2 2 2
10461492 23217 Continue mode a a a
10461943 23218 Continue mode 2 2
10262394 23219 Continue mode z z
10462846 23220 Continue mode 2 2
10463298 23221 Continue mode 2 2
. . b s . L
Advance : #- B Frame ¥ #73 7 IRQ/Data 5L &7 F {7

Clock

| IRQ/Data Frame

| signal Sampled

| # of clocks past Starc

8470
-9452
-9434
-9416
-93%:
-9380
-9362
-9344
-9326
-9308
-9290
-9272
-9254
-9236
-9217
-9199
-9181
-9163
-4145
-9127
-9109
-9019
-9001

IRQO
IRQL
SMI+
IRQ3
IRQL
IRQS
IRQE
IRQT
IRQE
IRQ9
IRQLO
IRQL1
IRQLZ
IRQL3
IRQLA
IRQLS
IOCHCK#
INTA#
INTB#
INTC#
INTD4
IRQO
IRQL

2

5

g

11
14
17
20
23
26
2%
32
35
38
41
44
47
50
53
56
59
a2
2

5

163
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PECRTS !
Normal mode(*g & & 47 13 5L)
Time/Div: 60 ns a
Acquired: 10:23:07.0 ll.IBiEIrr's lli.IBTiE ms . :ll-'-..BTEIrr'E : lli.IBTiEIrr's :lll..BTE rr'ls lll.IBTi'E ms : ZlIL.IBTiE rr'ls

IRGL-A

SERIROQ

Serialized IR0

Label Channi_* | ]

ot ot LR Deesl |sErRQ(Serializad RG) = |

Timestamp HNa. Mode 0 1 SMI 3 4 5 [ 7 g 9 10 |11 |12 | 13 | 14 | 15 IREj
13.753855 ms 6121 Continue mode A i

14.371745 ns 6395 Contimie mode A kS LS

14. 407583 ms 6411 Contimie mode A i s
14.633355 ns 6511 Contimie node A A A

14.649125 ns 6518 Contimie mode A i

15.23773 ms 8779 Contimie node A A A

15. 29862 ms 6806 Contimie mode A i

15.517365 ns 5203 Continue node A A A

15.530585 ms 6309 Contimie mode A i

16.121735 ns 7171 Continue node A A A

16. 162625 ns 7198 Contimie mode A i

16.401375 ns 7295 Continue node A A A

16. 41459 ms 7301 Contimie mode A i
SN

] |
W
e
]
B
@
Ll |
]
w
=
]
m [ B
w
=
o
@
]
-
= *

Normal mode(%g 7+ £ 4§ 3t 5L)

Tine Div: 60 n3 a
Acouired: 10:23:07.0

IRGL-4 SI# IRG3 R4 RQS

SERIRQ

Channd_+ |

QM S5 on TV e [serrQ(Serialeed RO) = |

Timestanp Ha. Mode 0 1 SHMI 3 4 5 5] 7 il ] 10 | 11 | 12 | 153 | 14 | 15 IREj
14.36949 ms 6394 Contimie mode A i

14.371745 s 5395 Continue mode iy F iy

14.374 na 6396 Contimie mode A kS A -
14.37626 ms 5397 Continue mode iy F iy

14. 37652 ms 6398 Contimie mode A kS A

14.35078 ms 63599 Continue mode A i i

14. 363035 ms a400 Contimie mode A kS A

14.385295 ms 6401 Continue mode A i i

14.36755 ms G40z Contimie mode A kS A

14,3598 m= 6403 Continue mode A i i

14.3%2055 s 6404 Contimie mode A LS LS

14.394305 ms &405 Contimie mode A i i

14.3926555 s 5406 Continue mode iy L iy =
N LIJ

! 34298 E 2315 :
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Advance mode

Time/Div: 60 ns a
Aogquired: 10:23:07.0

14372 ms 14372 ms 14372 ms 14372 ms 14.372ms 14.372 ms 14372 ms 14.372ms
P SO (RO ST U NU NP TN (RN S U WU NU TN U NUN U (U U ST UNTUN ST ST NI U SRU SR NN T T S

Start RGO RG1L-A SMI# RGE G4 IRGS

SERIRC

S erialized IR0

Label M;l T

Ot Gim oo 41T !_.-;Etu';"{ [SERIRG(Senlzed RO [~ |

Timestamnp | IR /Data Frame | Sigmal Sampled # of clocks past Start j
14.371445 ms 21 INTD# 62
14.371895 ns 1 IRQO 2
14.371985 ms 2 IRQ1 5 .
14.372075 ns 3 SMI# g
14.372165 s 4 IRQ3 11
14.3722Z55 ns 5] IRQ4 14
14.372345 ms 3 IRQS 17
14.372435 ns 7 IRQE 20
14.372525 ns g IRQ7 23
14.372615 ns El IRQG 26
14.37271 ms 10 IRQ9 29
14.3728 ms 11 IRQ10 S

14.37289 ms 1z IRQ11 35 =
4 | »
A
g 34298 ﬂ 2315 j 31983 G-)|ﬂ_[|||||
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SGPIO

SGPIO(Serial General Purpose Input Output Serial)#_— f&if * mﬁiﬁ »
Fﬁﬂ%%%ﬂo

ﬁ;i

FEK L

FEEE HEER

;\:‘P (]D SR ETIREEE

| ad [T %]

—IETEERTE
Clock ICH 0 7 I
Load ICH 1 - I

HELRIE
Voo |Hz = | EEESFATGE
o T — AL EEE
[EmrEE - | [2EE2E -]
- B

"

HEKE:
Data Out *2 2 DataIn - ¥ ¥ # = & Data Out ~ Data In & {;‘K?ﬁ? &

A

EEFRP R BN E A BEL 47 & i i H%lo 4 % E_Clock~Load ~

Time/Div: 2.048 uld

Aoeuired: 13:35:2 1. .5'.52|4|:"5. : .5'.2':?"'5

12.477 ms
[

15754 ms 19.031ms 22.308ms
[ P S IR S UNTT U (U BT SRR RO BT B

25.5%5m5
P

28.861ms
| S T R I

e

4| |

b0 ol
1 ] ] ] ] ] ] ] ] 1 ] ] il ]
DI:3 DI:6 'DLi1 DRz DI DLi7 DI:0 DRi3 DI:E DI:l DRz DI DI:F) DI:0 PR3 D6 DI:1! DLz
/ | 1 | | | | | | | H | | | |

0 Clk
SGPIO 1L

-2 DO 1.515m 1.478m |1.12m 151E8m |1.5258m 1.475m L. 12 1.518m |1.528m

2 DI

SEF10)
Label hannel 4|
CHO0  CH-00 —\r

il (CH-01 IS PIJ'-‘E. ABusA, ISGPIO(SGPIO) LI
Timestaup | Devwice | LoaD | ActivityiODr.0) | Locate(0Dn.l) | Fail(0Dm.2) | ID
0.005195545 5 Device 1 No Actiwity Locate Fail Enahle
0.006699005 5 Device 2 Activity No laocate OE No connect
0.008199165 5 Device 3 No Actiwity Locate OE No connect
0.00969932 3 Device 4 Activity Locate OE Enahle
0.01119945 3 Device 5 Activity Locate Fail Enahle
0.01269964 3 Device 6 No Actiwity No locate OE Enahle
0.014314815 § Device 0 iy Aotivity Locate OE Enahle
0.01581497 3 Device 1 No Actiwity Locate Fail Enahle
0.01731513 3 Device 2 Aotivity No laocate OE No conmnect
0.01881529 3 Device 3 No Actiwity Locate 0E No connect
0.02031545 5 Device 4 Aotivity Locate 0E Enahle
0.02181561 5 Device § Aotivity Locate Fail Enahle
0.02331577 5 Device & No Actiwity No laocate 0E Enahle

o

A
?Sﬂ

19 E-)|ﬂ_f|||||
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Smart Card (1SO7816)

Smart Card 24343 ISO 7816 Rfx T cnid i€ > - B * A ICF X ICH P+ > 2 F

FIICHTHFREZ/Y S 53k o L& BRI RBu| « L& 2 BlfEE o

$HE T
Smart Card (ISO7816) £8&35F x|
ShErETE HEER R
o CLE I =1 EEHAREER
EE/ — - (]' 3?-513 t
A e S [—
=l Data
5z Clock (16~2048) o [
) [—
SR soo | R ~ |
ﬂ EEE SRR
e e 3
[E@nmE | |[EeBRE 7
HEE EH

CLK: 3 %’i@ﬁ%i Clock -

DATA: 7l #5j 2 Data #rix

ETU(Elementary Time Unit): # & Bit p #7¢ 7 é7Clock #cp -
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P

Time/Div: 128 us E]
Aogquired: 1e6:27:33.0

Label Channel|_+ | .

O GErze cnoo 4LET E%{ [smart CardSmart Card [~ |

Tinestanp | Data | Paricy | Error | Value -
1.585369 us 11011100 1 59

4. 64551 ms 11101111 1 247

5.75451 ws 10001000 0 17

6.86535]1 ms ooooooon 1} 1]

7.972505 ms ooooooon 1} 1]

9.0515 m=a 10000001 1} 1z9

20
g 18471 g 18514 % 43 G-)|ﬂ_[|||||
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SMBuUs

Fa pes 53
e o8 ,.vl-"?

7 % w3 (System Management Bus)i& p »+ 12C it 0 B -

fhA e

% - fEE i -SMBuUs ¥ Intel *t 1995 # 7% %> ¢ 7 § Clock~Data ™ 2 #** Philips'

12C serial bus # T g £ - H pFsE AR

& 45 ] & 10KHz #] 100KHz -

FEK T
SMBus 285 X
SEETE EHEEE
o [IEESRE FTERTE (I. SREE M AEER
:_—,/ [T PECHHF
SMBCLE, CHO :|| o e Command 1~
SMEBOATA TH1 :II ? ggiz Address |:|L
| SPD SDRAN tilie e I
—firHEERTE Start [ Stop | Sr O -
[~ 7-bit addressing (Include R4 in Address) ACK [ MACK _L
o FEC { Word | Byte Count ﬁl
¥ 5MBus Data | Cantent 1 _I
II:I 'I

™ Show SES(Smart Battery System) Word Address

" Show SPD{Serial Presence Detect)
" iBiEdEsrnIs B

[ ZBFEER
pape ik
ﬁ BIEE NIRRT EREE
" pRLAE
| 2@ RRIES |

EHE
|EEAE |

HE |

SMBCLK: SMBus ' #* & #& 2 Clock
SMBDATA: SMBus 7 #% @ﬁ?li Data -
AR

Z: K TSMBusit 5 4t e 245> 340 ¢ 7 PEC 4 47,2 2 SPD-DDR3~SPD-DDR2~

SPD-DDR -~ SPD SDRAM f##5

7-bit addressing (Include R/W in Address): %1 8 == F & =ht (7 = F & htde + 1
iz 7 Rd/Wr) -
SMBuUs © FE3KE 7

P 3R 2L T B ot SMBuUS A~ T R e
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Show SBS : 4F 2 4L & & 7 A7 & 3] T # (Smart Battery System) & 47 % > | F BT T # D
AR E T blhe D TR RIAWEF

TE

Show SPD(Serial Presence Detect) : 3¢ £ 4L & & 7 EEPROM ~ 47 % - P F R el
%% 12 (DDR3 ~ DDR2 ~ DDR - SPD SDRAM) e % 731 » 4= P-Bank # & ~ T /& ~ {7
hh/F e g cE R B A R ITEA (4o CL-~tRCD~tRP ~tRAS %) -
g2t SBS/SPD B : KL AT WAE+ SBS/SPD # P o

EERER A7 vk TG g X e

A%
SMBus

Tine Div: 16 us a
Aorquired: 19:42:30.0

| »

Addri 20 Data: 21

19794 19,7950 19,0650 HO09250) 16460, [3.7950

Label Charinel = I

Ol S5 S TR eel [sveus(sieas) =]

Tinestanp | state | Address | Command | Byte Count po |p1 |pz |Dp3 D4 |D5 |DE | D7 | Ascrioo- 4|
11.94z76783 3 |SE0Rd 2D 82 .
11.942984925 3 |80z 2D a0 1
11.94305614 3 |SE Rd zD 59 (Invalid) 0z 00 ol 00 A0 ad ...,
11.95133274 5 |8 0% 2D 11

11.95140615 3 |SE Rd zD 82

11.951620105 5 |8 0% 2D 08

11.95169101 3 |SE Rd 2D 00 (Invalid) R R
11.966087055 5 |82 2D 11

11.96616047 3 |SE Rd 2D 82

11.96639074 5 |& 0% 2D o

11.96646164 3 |SE Rd 2D 59 (Invalid) 02 00 0l 00 A0 G0 aee...
11.98815673 3 |@00% 2D 11

11.96623171 3 |SE Rd 2D 82 . =
4 I I »

‘ g 1197890404 ﬂ 1197890404 % 0 G-)|JU||I||
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Show SBS (Smart Battery System)

Time/Div: 80 us a
Aogquired: 14:33:02.0

312.705ms
. '

! 312833 ms 3
B . ! [ .

; 313.217 ms
. . L

313.345ms 313.473ms
| o B LT T I T U WU NCT BT ST T R O

1 -

& |'Byte_H: FF

;
Addr: 0B A Crnd: 04 Byte_L:'F9

1500

Label Charirel [} I} [0 ]
il LR Dl [oHo0(sMeLs) =

Timestamp Addr Function Content Tnit Durat.:ij
0.5937446 & 0B AverageTineToFull (13) 65535 minutes 1494 1
0.6249973 5 OB ChargingCurrentild) a mh 1465 1
0.6563065 5 0E ChargingVoltage (15) u] wV 1557 1
0.65745855 5 0B Batteryitatus(16) 4EDOh bit flags 1467 LJ
0.6374355 & Alarns {TERMINATE CHARGE ALARM

0.65745855 5 TERMINATE DISCHARGE ALALRIM

0.6374355 & FEMAINING CAPACTTY ALARM

0.65745855 5 REMATNING TIMNE ALARM}

0.6874855 5 Status {INITIALIZED

0.6574555 5 DISCHARGING

0.6874855 5 FULLY DISCHARGED}

0.6574555 5 Error{None}

0.7187386 5 0E CycleCount(17) o count

1569 14
[ 3
1283222 m

-

A
A 1276026 7196 g

Show SPD (Serial Presence Detect)

Time/Div: 16 us E
Aoquired: 15:18:35.0I :

56.523 ms
PR

SE.EEIS ms
a0

SMBLS

Lahel Channel | | I |
1 Gl i e
il croe 41T e |5MBUS(SMBUS) ﬂ
Timestanp Addr Evyte Number Function Described (Word iddr) Function Support Duration Information j
S6.30604 ms 42 113 us HNACKE J
56.50626 ms A4S 0z Fey Eyte/DRLM Device Type DDR3 SDREAM 425 us NACKE
56.97236 ms A5 0z Eey Bvyte/DRAM Device Type DDR3 SDRAM 424 us NACK
57.43596 ms A4S 0z Fey Evyte/DRLM Device Type DDR3 SDREAM 425 us NACKE
57.90755 ms AS g0 Module Part Mumber 'T! 426 us NACK
58.37762 ms AL gl Module Part Number ‘M 425 usz HACK
55.64354 ms A5 g2 Module Part Mumber 'a 425 us NACK
59.31292 ms A4S g3 Module Part Number 'H' 425 us HACK
59.78275 ms AD g4 Module Part Mumber ‘5! 424 us NACK
60,2515 ms A5 ] Module Part Number ‘1! 425 us HACK
60.71945 ms A4S 86 Module Part Mumber R 425 us NACK
61.15644 m= A5 g7 Module Part Number 'a' 425 us NACKE =
A »
m [T A
A 22464 g 11967715 11990179 m
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SMI

SMI(Serial Microprocessor Interface)#_BDNC #7#]%_> @& * 4 & d - i# Clock 4 2 Data

ATl o

8K T
SMI 52 B2 52 x|
SHEIERTE
E_Ef Clk Data
ICH o = |-:H 1 =]

AR
() =EEsmEe
ALtN |EZZZZZ];J
selfpesel [T ] |
R  1+|
Address 1+
Data IEZZZZZ];J
Akt desel ||:| LI
HERLEE
ﬁ BIEEARAYAE
FBAE TS ERE
|pEEEE | |[REERZE <]

e e
CLK: F# @2 Clock °
Data: 7! gﬁ] 2_ Data °
172 Acute Technology Inc.
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A

Tine/Div: 32 uld

Aogquired: 11:36 :

Label | channel < ||

| »

l

CHOE M —\r
i cHoe 4 I_‘l'-i E'-?"i-\. ISMI(SMI) LI
Timestanp | 5el/Desel | R/ | Lddr | Datal | Datal | Dataz | Datald | Datad | Datalb | Datab | Data? Information ;
1.6469901 5 el Write &0 oo oo oo I
1.64723977 & Desel Read 40 ao aa co ao aa
1.6475705 & Dezel Read 40 40 oo co oo uli]
1.6479359585 3 Desel Read 40 g0 aa co ao aa
1.64526971 5 Dezel Read 40 co oo co oo uli]
1.645600435 3 Desel Read 41 a5 aa an ao aa
1.64593116 5 Dezel Read 41 45 oo co oo oG
1.650633285 3 Gel Werite 08 oo 03 k] 62
1.65096401 5 el Write 07 oo 40 co oo 0z
1.651294735 3 Gel Weite 08 7E oo k] 62
1.65106322 5 el Write 09 oo 43 oo oo
1.651993945 3 el Write O& 7E oo o4 B2 =
4 | | 3
A
| C 1) 1) o /|
173 Acute Technology Inc.
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SPI

SPI 8 7% i# /i & (Serial Peripheral Interface Bus> SPI)> &~ 8 4 & % B 7| F 445 2o

FrTHRNERT S Ao G- B AM FEAT L3R 24

FHE T
x|
B
. $BR| — 3 ER-SPT
_—,/I 3 E8-5PI = Chip Select 3838 (CS) CHO j
{EFRSMER Clock _| SEEEE (sDA) 2 =

Clock &8 (509 |cH1 Chip Select BE8%  HISBE

I.ﬁ.cﬁve Low j IRiSiHQ j
P | = = SDI{EM%@JSDD{:EHS{}
UICFM |MSE First v
BEAEE | I

Waord Size IB bit j (4~40) S I— (Bits)
Data valid from SCKIEI TI SR Clk
PR = N I O S O S S O
V 1E4B4IRESEET Ide Sh8E sck L L L

S SDA S S S S S
BETERIER |16?FE vI

ERERE

(I So/ER =N B | | ~|
SDO/SERT iBiE | | j
SHFEE
e EEEAWAEE
L RS
B e |gamiErE <]

' | ®me | EE |

BWl: EHE SPI % FFEK 5 3 M-SPI ek 14 R-SPI—># * SCK, CS, SDI & SDO
&7 12w A w3k 2 CS ~ SDI ~ SDO 2 j§# 4 - CS g3k = Active Low, SDI/SDO #f %
% Active High e ¢ ** SDI £2 SDO T ¢ e prdiah o 7 ™ b FAEF2 o FH 5

i B 2 TR A_SDlonly ~ SDO only = Both & # #5481 - g3k & Both -
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4 #§-5P1

Chip Select 3&58 (C5) li -

E¥hEE (01) li _I

EEREE (SDo) cH3 _I
Chip Select BEEEH W
SDI HEEE 4 Rismg -]
SO0 MRS Risng ]
BTEHEE  foh

s T T T T T R R
e S R R R A
501 S S — —
500 L S S S E

3 #-SPI—1 * SCK, CS, SDA
t3&ig* Slaveselect s8> R & 1 BFALE g (F 5 SDlorSDO) © &+ 14 4 &
& w2k 2_CS, Data 2 f§ 2 % - CS Fg & 5 Active Low - Data Ff % 5 Active High - - &

gt o TR E L ERE 2 0 ?@ﬁ%?#ﬁ o

3 $8-5PI
Chip Select 3858 (CS) _I
HFHEE (SDa) CHz J

Chip Select FR3%4  EHREREE
|F'.|:tive Lo ﬂ |Rising ﬂ
[ DR A )-SFE-SDOEERT)

P o
(Eits)
jcs —

SCK 1 I|_|I I|_|I I|_|I I|_|I ILE

SDA - S SN SR SN

R HE SR BRI T B
v SDIED A - {E-SDOEET )

R AEE B HE 2
EREE ts] {Bits)

e S S B N N
SCK gy e s I o O o O
SDA W Wite o Head ¥ |

7 % # TSDI(B »)-# %-SDOGHB~) | 474 » 7 R L @2 bit e o 5 v/
Master = BLEL B ~ & & T 5 Master 3= TR 23] 743 i hbit # 8] 5 1o ¥ i Slave

g
FJZ N bit oo B 5 00 RIS B PR R KT TR ] 5 Loyt 3B Sl LE
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B+ % 65535 -
3 4-SPI(# # * Slave select)—>f * SCK, SDI, SDO
Fls LG &% CS» #riu s JEk € SCK 2 Idletime > % Frame 2 ~ IgPF R » A3 4%
& * Slave select #-3% T » (& Z % ¥_SDI/SDO #7 i if - 2 H g3 % » Fp% 5 Active
High o # 3k %47 1% % Frame 4 I 2 % i Clock Idle copFfF 9 ¥ o d *t SDI &2 SDO 7 #L
RPN [E7 02 BT T ARG i 48 B 12 B 7 2 T4 E_SDl only, SDO only &
Both = + $%&7F » FE3X & Both

3 #8-SPICTER Chip Select)

EFEE (501) CH1 j
HEEEE (5D0) CHz j

S0 EEEE 4 Rising -

SDio HRAER Rising -

Frame s3fERSEY [300 ﬂ
BT HEE Eath =

sk LT LT LT LTI
501 S S S S )
SD0 S S S S

2 ®-SPI(# #& * Slave select) —i& * SCK ~ SDA

Fls LG & CS» #riu s JEk € SCK 2 Idletime > 5% Frame 2 ~ IEPFRF o 22 5%
& * Slave select #-3% T > & K € F R AT el g o 2 H 8 4% 0 FEE 5 Active High ©
TR THFF S Frame 4 Fp2- % i Clock Idle snpF v o — e * > FAlid i £ 8 M
B T

z $-5PI-TMEF Chip Select)

ETHEE (SDa) CHz j
R Rising -

[ SDI(EL . )-SE{R-SoosHET)

P 2
li {Eits)

Frame SRS 300 s |

SCK 1 L I D I R N Y R D R |
sDa - S S SR SR

7 i@ * Slaveselect> ¥ Frame 2 A lEFE3 3 0 FF > HE* e bldc™ o A5 7 5
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CLK, DATA. Frame ~ g/ 5 6

us > PR 4 & Rising o ¥ 4 20 & Clock %7

B EIEAZE 6us BF oo riﬁgﬁ‘ﬁt%“ﬂ % Idle -

SPI S8=0F
S8F
~ $ER — 2 88-5PI(-T{E R Chip Select)
::flz%i-EF‘Iﬁ:fEFﬁ Chip Select) | HIEE (SDA) CH 2 :I|
{ERSHER Clock. —————— | paipEases [Rising =]
Clock 3838 (SCK)  |CHO =l
= SO M) B S0OGERD) ——
HEARE |3 = |2
RTHEA [mssrist v SEUEE '

Word Size IB bit ill (4~=40)
Data valid from SCK II:I vI SR Clk

HEINE -
V {EBSIRESEET Ide YhAE o
BTERER oW -

BREEE

() ovERmEN EE | | |
SDO/HET EE | | j

A5

. BEESTORE

L P HE R

E I

|eamisE <

2 | [ e | B |

## &% Slaveselect>® Frame

ARG 0 w2 E Y - a4 o

4o Bl AroF o3 ELE 5 CLK, DATA- @ Frame 4 R R 5 00 TR % & Falling -

CLE

SPI-2_wire
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x|
SEETE
= 4ERI — 2 ER-SPI(-T{EF Chip Select)
;/ |z%§5pxﬁf?ﬂﬁ Chip Select) j SEHIEE (SDA) Ir j
fE.Eﬁ 5-},::5 C|Dtk ﬁ*-}ﬁﬁﬁ

_I
Clock 3838 (SCK) CHO SDI(ES ) -Z5{E-spoCHE)

HARE |8 3 |2
RIFEFA [wss First j =EE s (Bits)

Ward Si 16 hit
ord Size I i _| {4~40) Frame SIRELES I—D e |
Data valid from SCK IIII vI SR Clk

SR Sk
¥ RSB RESTET Ide A .
ETERbES [ -]

EREEE

() ORI B | |~
SDO/SEET iBiE | | ~|

FiF 3

i EEENRRE
N emmE e
E |eamuEr -

my | [ me | Emn |

EAN LA = H ﬁﬂ%rﬁ» @ﬁﬂﬁ_—\ o 4T B o
W SDI(RE )-SR -S0O(HET)

BEAEE 5 =2 |2
EHTERE & {Bits)

Frame SRR 300 s |

SCE
sDia K Wirite < Bead W

67 % % TSDI(B »)-% i-SDOGEB) | 47 1 » J&7 1130 2@+ @2 bit #c - 2 12

Master % BLEE> B » £ & T % Master 4= 3L 3| 4L 3 0 bit #o0 & 5 1o % % Slave
FJZinbitfic ) B V5 00 ARERL BFEBE R R E T B0 5 1ot 3B 8K

T_E > B~ & 65535

& * #h 38 Clock
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F A% hIRClock s R IE 7 E#H SCK #7erid if =% o 5 @ * #h 3% Clock 773k Z4s 47

9> 41 [§#-# * SCK % 5 BiE 4 17 &% ¢ Sample rate clock » i& 1% SCK <& Jf # i
B2 17 & #7dp ”’Lmilﬁi °

PLEE Clock SEETE CH 35

R

&7 K 2247 SPI TALPF - 5 MSB first or LSB first » ¥ 3% % LSB first °

Word Size

o

& ¥ % %% 1 Dataword size » 12 bit 5 B = > SPI f347p% » #-¢ P BT L b5 B

Dataword iz e e B B 5 40 e~ B 5 40 FFK B

ETIAS

FLRT

BAR L B Idlesk ISPl &g P50 W s,:ﬁ?:’wf\y—miﬁvrzw;ng»ﬁ Idle s fi ) 3R

2O THKAL o BT R XA LALE 4 AT Idle B o 5 € R Idle sk i

BrFEHA3IN 7R g2 SPIFAR L8N 16> N 3L RT - X
216 W 0 7 2 AR AT Bt RIF T ASCIl S0 chi %

Data Valid from SCK

N~

bR % SPI @% gl o H ';*%—'ﬂi%lﬂz (R FAG 2 FTALE § - Rt BPERE  pE
% ¢ & Clock s7Edge } o Flpt > e & s #g £ % » [& ¥ 123Kk % Data valid from SCK %
HEEBERT W %J»wﬁfﬁ%ﬁmﬁxﬁ*« » H ~ Range ¥_0-3 - T}'“U koo B

i 10§ BHE E 200MHz o R F %R E’*F’W‘n\S ns °
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(TSN

i# * 3 #-SPI - Internal clock #-

Time/Div: 250 @
Acouired: 08:0

2.557 ms 2.558 ms
P I I B PR [

I .
i I

Tl

67 00 00

Label Channel | -
ol cioo 414L PB( JsPrisPD =

Timestanp Statusid bits data) oo Dl Dz D3 D4 L5 o] o7 ASCITI(DO-D7) Informatij
2. 5566025 ns Tnknotm

2.556T7225 s Idle Duration:

2. 5569075 ns Data 1)z} an B0 a7 ui} oo an an oo oo

2.5582925 ns Data an an an an ui} il an @  |cocooooo

2.5596525 ns Tnknowm

2.5595 m= Idle Duration:
2.559935 ns Data 0):] ao EO 74 an aa aa ao 0o Baooa

2.561375 ms Data an an an an ui} oo an M  [cocooooo |
Z2.5627625 ms Data ao ao ao an an aa aa W0 | cooonoon

Z.5641525 s Data an an an an ui} my | Jcoooooo

2.5651925 ns Tnknown

2

5653125 ms Tdle Duration: o
A »

! 631002 E 1855771 5 2486773 1l
¢ * 3 4-SPI - External clock -3t
Time/Div: 30 ns B E]

Aoquired: ll:Dl:I ,

Label Channel | [ ]
Qi cuoo 4 LAL [Yeui( [sPrcser) =]

Timestanp Status (8 bits data) juln} Dl Dz D3 na D& D& 7 ASCIT(DO-D7) Informatij
1.79202 us Data B8 5D 58 55 6l 17 FC 43 L 1AL ac

1.79234 us Data 94 BS 44 4FE 4D &0 1& A7  “piNME.§ -
1.79266 us Data E3 31 74 45 19 c7 F& 38  EltE.Cs3

1.792958 us Data 43 BA 44 B2 EE 12 F5  9C  &%D,%.0be

1.7933 ms Data 34 F? 3F D5 2D 75 97 49 4e2f-u-T

1.79362 us Data 17 44 o0 Al 27 61 F4 50 .D. i 'abP

1.79394 us Data g F5 TE 4 70 a8 6L 47  Ob-zpib

1.79426 us Data DE A2 32 40 D5 DE 1IC 385  EBe2LfiE.3

1.79458 us Data 0E 98 7C 15 75 2L CC A3 o aunis

1.7943 us Data L3 74 E3 35 66 3E gz 9l “LESLE,

1.79522 us Data DE ©C6 1E 40 24 OF F?7 3%  EBE@s.:9

1.79554 us Data 4F 9 F5 70 D 23 E3 2E DEBpI)4.

JEN

;lJ
A
! 102248 E 484873 587121 1
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SPI NAND

SP1 NAND Flash Memory % 7] » & * SPI/QPI @ﬁig?]f% G| ?n‘i@ﬁ%}iiﬂ 350
SPINAND Rejift s {78 it * A SF TR A 7 &4 2 S B il o

§ 6T Kk v SPI R AT PR

8K T
SPI NAND £ 5 .
BETE

g\/ cs# cho = sk ch1 = [winbond ~|
sysoo ch2 < sosor jchs

WP/S02 [Ch 4 = HOLD#/S03 |[Ch5 il

Start up reading mode |Continuous Read ﬂ

Command deselect time —Ji 50ns
Clock LOW to output valid 'Ji 15ns

ERIERE

@ orcose [ -] owemy [ ]
T e 1 S m—
Data Out “:|j

Pakiiv il

e EEEAAEE

H' AT E SR
EEEseE EEEEZE <

RiF

CS#: %i@ﬂi%]i Chip select -

SCLK: st 5.2 Clock °

SI00 -SI03: Fi#t @ﬁie?]i Data #%riz -

Start up reading mode: ¥ if # 4= 44 47 P eiogh Bk

Command deselect time : ¥ 33 & & 47 2| 47 CSHE s 77 & cnadFpFr il o

Clock LOW to output valid : # 3% B 4 45 2| 477 2 Fokleniz g o

Acute Technology Inc.
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A

500 1=
10:08:2

Time /Diwv:

Looquired:

Label

! -26.45|T4ms ! -26.45|66ms ] -26.4558 ms
PR (T T S T R S R .

Channel_« |

-26.455ms
| B BT

-26.4542 ms
| T S I T |

-26.45|34ms
PR B

-26.45|26m5
PR I

CH-00  CH-O0 r V=,

uﬂ CH-01 S I .tiJri \_lll DE‘.{ IBUS 1{SPI NAND) LI

Sample | op Code | address | pe D1 D2 D3 D4 D5 | DB j

1341818 PAGE READ(13) 00FCE0 =

-1341448 GET FEATURE(2F) o

-1324898 READ FROM CACHE x4(6B) 0800 FF

-1324636 PAGE READ(13) DOFCCa

1324266 GET FEATURE(2F) o

1387720 READ FROM CACHE x4(6B) 1808 FF

-1387458 PAGE READ(13) 20FDAE

-13@87182 GET FEATURE(@F}) ca

1290552 READ FROM CACHE x4(6B) 2800 FF

1290290 PAGE READ(13) Q0FD48 =
4 I I [ 3

203.228074739 H 203.222202673 Hz & 7.142857143 MHz () [ 11
A . o . o . z

Time/Divi 500 nsd
Locquired: _]_D:Da:zl i 1-35.-32|124 ms : 1-35.-92|2-94m5 . 1-35.-32|234 ms

1

ZFHAHD]

S

Label

SZIG ns
4.76. us

channel |

106.02364ms  106.02444 ms
LT ST (T BT ST BT S

106.02524ms  106.02604 ms
R ST T T BT A |

668 ns 668 ns

-

QMM gy onoe SLIT 009 DB [ous 1pinenn) =]
Sample | Op Code | address | pa | D1 [p2 | D3 | D4 | D5 D6 | D7 | AscIT Memo
5301096 | PROGRAM LOAD x4(32) 1000 E0 @0 OF FE F1 @0 FE FF  ........
5301394 1098 FL @@ 1F @1 FF 18 OF E@
5301528 1018 Fe EL ©F EE EF 1F 11 FF
5301661 1018 FL FL E@ @F 1E 11 @2 11
5301794 1028 1F @0 08 OE FF OE FE O  ........
5301927 1028 1E 180 1F F@ 11 ©E EF OF  ........
5302060 1038 EE E@ 01 F1 01 10 F1 1F  ........
5302194 1038 1E @F ©F 1E 11 FF F1 EF
5302327 1048 E@ @1 F@ F@ FF EE 11 FF
5302460 1048 FE F@ FE EF OE @1 F1 11  ........
JEN —

-

203.228074739 Hz E

A
203.222292673 Hz ﬂ

7.142857143 MHz G)HUIT[Tl

182
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SSI

BARAAm o KR g;@_sﬂﬁgm@ﬁ] od A EMBEF S HY NG o R
ﬁiﬂ B g FIPERA(SCK) ~ 3t e b AR(F Bt B~ BEH e B B
FS) » 74 @45 (TD)2 FTHL42 1< (RD) > ;f;é_@ﬁ%]ﬁt;“ D ¥ 58 (Normal) % 4§t

#-5% (Network) °

8K T
]
SEBrIRTE
- CEEEIEE ) A
. I =]
:/ SCK  |cHDO _I &g
F5 ICH 1 j
oara [arz = || ©
—EFRRR
v {EEEE o EEE
s e
FHERE
SETE S FHIERE

@

[11 e || |~
22 hex || |~
[33 hex || | ]
[4 Hex | NN ~ |

RAEEE
ﬂ EHFE SR E
— FERETE R Iy

|ammEE | |[ZEREE |

e | EH |

LR R UFRIP L B B 3T kil i R

HRLBATREH: £ HRLADTH ) T aRBRIHAT 17 -
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A4 %
- gl

Tine/Div: 50 u B E]
Acouired: 08:00 ]

| -

3.82
PR .

|

Idle 75 I

R S— |

551

160u

1600

Label | channel || T o1
1 cHoe mry ey

Il cion 4141 [ABUA |SSI(SSI) j
Timestanp Ewvent oo Dl Dz D3 D4 D5 il 7 _:J
3.51955 n= Idle
3.8395 ms 75 i
3.9195 ns Idle
4.0795 ns )il
4.1595 ms Idle
4.47945 ms 75
4.55945 ms Idle
4.7194 ms )il
4.7994 ms Idle
5.11935 ms 75
5.19935 ms Idle
5.35935 ms Eo =
4 3

] [T A

= 3411 3411 3 0 1M

s e
- AT

Time/Div: 80 us. D

Aoquired: DB:DD:I \

160U

Label | Chamnel [ L] ]|
o cioo 4141 DBS( Jssissn [

Timestanp Ewvent oo Dl Dz D3 D4 D& D& D7 j
-3.74582 m=s E& Do r -
-3.5882 us Idle

-3. 5082 m=s 9B

-3. 4282 us Idle

-3.346825 ms 75

-3.26825 ms Idle

-3. 10825 ms Eo Da

-2.94533 m=s Idle

-Z.8663 ma 9B

-2.7883 m=s Idle

-Z. 70583 ma 75

-2.6283 m=a Idle

JEN [

=
»
] M A
— 3411 3411 0 1
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170u

Label | Chan) value |4 | ] E)
Timestanp Event | DO b1 | D2 D3 D4 | ps | D8 =
55.7562 ns Idle
55.9162 ns E&
55.99615 ns Idle
56.3161l5 ns 75
56.3961 ms Idle
56.5561 ms B&
S6.6361 ns Idle
56.95605 ns 75
57.03605 ns Idle
57.196 ns B
57.276 ms Idle
57.59595 ns 75
e ]
[ | Al A
! Al -170.55 us 8| 0 8|
e o ta sy
e 4R i

D& ;[

Tinestanp Event Do Dl J D2 D3 D4 D5
47.4456 ns BE k]

47,60555 ns Idle

47.68555 ns 9B

47.76555 ns Idle

47.84555 ns 75

47.92555 ns Idle

48,0855 ns B6 D9

48.2455 us Idle

43.3255 s 9B

48.40545 ns Idle

43.48545 ns 75

48. 56545 ns Idle

4 I E
! g -170.55 us ‘3{ 0 %}
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ST7669

-

ST7669 @ Sitronix(# £1)#FF 4 g & » i & o * & LCD ¥ T e b o

F R T
x
SEETETE TEERE
5 = o
?’/ xa3 |3 Frp— E (]' SETERIAIER
EERE i I Jid
Chip Select Channel (fC3)  [CH D :II Command I | ~|
Clock Channel (5CL) ICH 1 j Data | |EI
serial Data Input (MPU SI) ICH Z :II Read l |3
Serial Data Input (LCD 5I) ICH 3 j
=
A iZH 4 =
ST AR
s EIEE SRR R
4 FRRSTE HEiuE

|EamRaTE =l |EEEEE =l

Bu: vEE3IM 45 MBS o

Chip Select Channel (/CS): ST7669 F ! i# ﬁ%li CS-

Clock Channel (SCL): ST7669 F #! @ﬂiﬁji Clock -

Serial Data Input (MPU SI): ST7669 F #! i#& ﬁi%li MPU Data Input °
Serial Data Input (LCD Sl): ST7669 F #* i# ﬁ%]i LCD Data Input -

AO: ST7669 7 # @ 52 A0 -

Acute Technology Inc.
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A

Time/Diwv: 16 us
Aogquired: 08:00:00.0

E7.165ms
| T S R |

—n

67.191ms 67.216 ms E7.242ms E7.267 ms 67.293 ms E7.319ms 67.344ms
O S ST N T ST TN (T U U AU T AT T PRI ST S U T ST BTN NACT NCU SO

——n

I
i

ST76E

Label

Charnel

il
I

=

oven )
Il

Unknown

1

'y -~
! [
I\

42u

v CHIS M 1} Neu

it Giee 4L Douif [cHooisTrEeED) <]
Timestamp | D/C | Data or Parameter/Command | ID Data(Read) ASCIT | ﬂ
67.13633 ws 0x00 (Command) 0z
67.17432 ws 0x00 (Command) 03
67.21238 us 0x00 (Command) 04
67.25131 ws 0x00 (Command) 05
67.3323 us 0x00 (Command) o1
67.360929 ms 0x00 {Command) oz
67.40729 ws 0x00 (Command) 03
67.44528 ms 0x00 {Command) 04

67. 45427 ws 0x00 (Command) 05
67.56526 ms 0x00 (Commard) ol
67.60226 ws 0x00 (Command) 0z
67.64025 ms 0x00 (Commard) 03

4

o]

o

A
2715078 ﬂ

1623945 (5 [/ ||||

1091133 E

Acute Technology Inc.
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SVI2

SVI2(Serial VID Interface 2.0) % /i £: £_AMD * ** % /& ¢ ZZ(Power Management) 2 #37#] F
G L AR AT RG] 0 SVI2 RIS AT R Y K HRARUSL L BB
A TR EYRT F AR DR
SVI2 th1 ¥ 2R 5 1V - 1.8V » 1 i74f 5 (max) 3 20MHz » i@ i #<(3 wire) * SVC/ SVD/

SVT -

BRIPFL LIS  CR R A 06V-0.0V 2% » SRR IOTAI e AR -

4 T

IEEEETE

v a2

Sy F:H 0 il

STl

YD F:H 1 i’

¥ SuT Wﬂ

[ Rreduced Report:

EHERE
{I. Start [ Stop |:| | P3I1_L |:| -
YOO Seleckor [ 1= 1M [ 1=
YDOME Selector |:| T Load Line Slope Trim _ T
Acknowledge |:| : OFfzet Trim |:| :
PsI0 L 1] @ E—
YID Code = st N
VDD Woltage |:| t YDD Current |:| t
WODME Yoltage |:| : YWODME Current |:| :
s EEE
Y BEESRAIEE
A R
| @mRaEE | |EEEEE

HTi#

SVC: SVI2 4% i# #3 2 Clock -

SVD: SVI2 F @ﬁﬁji Data -

SVT: SVI2 7 # i i 2. Telemetry Data Line; i 4% 7 4 i SVT e € %~ 17 Telemetry SVT

e o

SVI2.x/SVI1x: &4 SVI2/SVI

355 o

Reduced Report: 9 i FF4R 4 4% ¢ 2257 SVD - VOTFC 4t¢ > % € F SVT 4f¢ o

188
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PRTRTS §

93 SVT

Tine/Div: 60 n @

Acoquired: ll:DS!I \ . = LIE .4 = 25 us

s 96.625 us
P I SR BT

WOD Voltage: 160

Label channel| || [ o]
it cos 4 LT DEe( [sviz(gviz) |

Timestanp YOI VDDNE | WID Code | PSI | TFN | Slope Trim | Offset Trim SVT | Volt Wolt/Current Error :EJ
0.000048. .. 3 0.87500V (lsC) Ll.20000% (138)

0.0000%6... 3 0.56875V (16D) L1.19375V (139)

0.0001443 5 3 0.87500V (lsC) Ll.20000% (138)

0.0001892... 3 0.57500V (16C) L1.z20000¥ [138)

0.000240... 3 0.87500V (16C)y L1.20000% [138)

0.0002585... 3 0.57500V (16C) L1.20000¥ [138)

0.000336... 3 0.86875V (1leD) L1.20000% [138)

0.000354... 3 0.57500V (16C) L1.19375V [(139)

0.000433... 3 0.86875V (1leD) L1.20000% [138)

0.000451... 3 0.86875V (16D) L1.19375V [(139)

0.000529... 3 0.86875V (1leD) L1.20000% [138)

0.000577... 3 0.56875Y (16D) L1.20000¥ [138)
SN [

LIJ
A
! 120}‘09385! 120709385 5 0 1M

24 E SVT

Time/Div: 30 ns g
Aogquired: 11:09:2

.IESL.E 241 us ELJ.SIISLE 2412 us
s 0 o o 0 A o 1o

wDD Sel: 1 ! YDDNE Sel: 0 ! Consti 1

SVI2

100r 1o0m

Label Charirel |4 o]
$14 CH-O0 K
O eEm SLET DBl [svizsviz) |
Timestanp VDDNE | ¥ID Code PSI | TFN | Slope Trim Offzet Trim Error Dezcription :EJ
0.000240... ¥DDil) O 1.30625V (27) Inwalid Eit Numbers!
0.0002858... W¥WID(l) 0 1.308257 (27 Invalid Bit Mumbers!
0.000336... W¥DDil) O 0.90625V (67) Inwvalid Bit Numbers!
0.000384... W¥WID(l) O 1.30625V (27) Invalid Bit Mumbers!
0.0004353... ¥DDil) O 0.90625V (67) Inwvalid Bit Numbers!
0.000481... W¥WID(l) O 0.90625V (&7 Invalid Bit Mumbers!
0.000529... ¥DDil) O 0.90625V (67) Inwvalid Bit Numbers!
0.000577... WDD{l) O 0.90625V (67) Inwalid Bit Numbers!
0.000625... WDDil) O 1.30625V (27) Invalid Bit Numbers!
0.000673... WDD{l) O 1.30625V (27) Inwalid Bit Numbers!
0.000721... WDDil) O 0.90625V (67) Invalid Bit Numbers!
0.000769... WDDil) O 0.90625V (67) Ireralid Bit Numbers! =
4 3
m [T A
A 120709385 g 120709385 0 m
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SVID (Upon Request)

SVID(Serial VID) %t & Intel * *+ % /& ¢ 32 (Power Management) 2 4743 #t @ﬁ%] ’
53T LRRREA] o SVID Ring e di i Y A i ALUEL B B2 o 3
EROR o E R RATRL A ORE R

SVID eh1 T & 5 1.0-1.1V > 1 ¥4 5 (max) 5 26.25MHz > i ¢ #c(3 wire) : SCLK/
SDATA/ ALERT -

ERIFLL S E X T A 05V-06V =+ féﬁi‘u"” PAME A e T RUELIE R o
AR A

IMVP7/VR12, VR12.1, VR12.5, VR12.6

IMVP8/VR13

IMVP9/VR14

If you have any issues with SVID protocol features, please contact your Intel Field

Representative.
FHR T
SerialVID Z8EE7E x|

SHENE

'?;\/ —IEESETE

: SClk EH i} ::II SData EH1 ::II v alert cHz :II

—WR Controller Startup
* Single  Multiple PWM Spec, IVRIZ.D(IZ.I) vl

ERIE-TRENEREF | | Fast slew rate Im vI it fus
[~ & stop pattern $E3ARE

[ & Duty cycle SUEETRRS Slovy slew rate IFast 2 - I
EER
W [

v | End I ~

Address |:|T Turn around |:|T
Command |:|T ACK |:|T
MA, Payload ﬁl sLpaosd [ ] v
Parity C v Famefl [+

T EIE]

AL EEE TR AR

> RIS ERUE

[eemmmE - [#eERE |

wy | [@E R

Acute Technology Inc.
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SCIk: SVID F#d @ﬁi&li Clock -
SData: SVID F it 1@@?]1 Data -
Alert: VID # 7 3 # 2 @ g o4 #1073 @& % Alert -

VR Controller: ip TP w VR p oz Controller #& % Single # Multiple - F 4p La

)

Multiple H‘}f]*u? & ®dg 2 * e Address 2. Startup PWM Spec.

u

KT FRBER VX ALy Stop pattern 45222 §_ Dutycycle 223473 27 & (7 /%

e

A

Tiwe/Div: 120 nsfl e
Acouired: 08:00: : IT-D.EIEusl . I?-D.IIIEUSI

70.66us
P AR |

| »

120n 80n PO 20n PORAEORAON( 20+

Label Channel || |

Ol S &2 R B prosvo &

Timestaup | adar ) | coumandin) | M. Payloadin) SL. Payload(h] | Ack | Error j
0.06069 us o SetRedDAT (6] 1.250% (C9) ACK(2)

0.06305 us 1 SetRewhDR (5] Fout mes {30) NAK({1)

0.06538 us 1 SetResDAT (6] 1.250% (C9) ACK(2)

0.06775 us o GetRed(7) SR-fastizd) Ty ACK({2)

0.07016 us o GetRes(T) SR-slow(25) 0z ACK(2)

0.07253 ns o GetReg(7) DC_LL{23) Rejet|3)

0.07863 us o GetRed(T) DC_LL(Z3) Rejet(3)

0.08472 us 0 GetReg(?) DC_LL{23) Fejet{3)

0.0908 ms 1 GetRed(T) DC_LL(Z3) Rejet(3)

0.09689 us 1 GetReg(?) DC_LL{23) Fejet{3)

0.105 ms 1 GetRed(T) DC_LL({23] Rejet(3)

0.16566 us 1 SetVID-Decay(3)  0.000F {00) Rejet|3) =
4 I I 13

‘ g 9101 g 9105 ﬂ 4G-)|ﬂ_[|!!!|

Acute Technology Inc.
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SWD

SWD(Serial Wire Debug) = ARM = & #7#4] Z_» 12 SWDIO {r SWDCLK & & 3&%rff = &
BlEIRR o T % k¥ % CoreSight™ Debug Access Port srip|i&#53% 0 2 JTAG fa i ur

&KQ—F‘;IJE%E'{?%{(‘@; > %o

8K T
SWD 285 FE X
SBENTE
—SREERTE [ B8T DP Reg bit assignments

., | SWDIO  [HD i’ SEiE 8P BE | Fiter 2 |

E;/ r . { Cther
SWDCLK CH1 j  TTAGAR

—Select Reg ¥EEERE — ¢ MEM-&P
I Earle = 1 ﬂ [ BET AP Req bit assignments
MEM AP FSES%5E
tisel =0 = -
| I™ | Endian Big -
~LT AR TAR Auto-Inc | OFF -

&+ LSE First
BCCESS SiEE |32 Eits = I
" MSE First

HRERE

(D st (gl Park [ -]
e (— Tum 1~
Rrivy 1~ ACK 1~
Addr I Data I
Stop 1~ Parity 1~
A7 568
THE  siEEiraEnE
HEEA (I EEE
EEHBRE v leEERE <l

HiiH

SWDIO: /0 5%
SWDCLK: Clock 2t 5
Select Reg #~ #3k 2 % A # AP Select Register 4~ 4~ & 2T » LA ¥ ¢ &7+ Address

ShfciE A A SAP ¥ o0 Register 0 & * f 7 4 & #5328 % AP Select Register ¥ Bank {r

Acute Technology Inc.
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Ctrl/Select 4~ 45 1E ©

Select Regt4sERE —

_ = Time Select | EoW Rddress (h) | ACK | Data
I Bark = 0 |
-0.0003 m3 AP Write 0 OE 23 00 00 52
Ctrisel= 0 —
=1
Select RegiI4&iRTE —
v Bank =0 = Time Select | BnoW Rddress (h) ACK | Data
—=
Colsd o = -0.0003 ms AP Write Bank 0 Register 0 (0) OK 23 00 00 52
-0 =l
A e EHE SWDEL? chE L L LSB & £_MSB -
Bg 7= DP Reg Bit Assignments: %= DP Register p 7 #7i% % e0g, & °
Select | RoW | Address (h) | ac¥ | Data
DP Write  SELECT Register (8) OK 00 00 00 00

LAPSEL [31:24]
LFBANKSEL [7:4]
CTRLSEL [0]

a0
0

B AP K T ¥ EH MEM-AP v JTAG-AP = f58 3] 1 AP Register f&#5 = 38> % ¢ *

HE# 5 Other % » AP m—;ﬁui}w k77 Bank X Register X » @ # fA i&— # Gfzf -

[ Other ] Time | Select | BnW | Addreas (h) ACK | Data
" JTAG-AP -0.0003 ms ap Write |Bank 0 Register 0 (0) |OK 23 00 00 52
C MEM.Ap O-0308 ms DB Read |ROBUFF Register () |ox 00 0o 0o 0o
2.9998 ms 2P Write |Bank 0 Register 1 (4) | OK 00 00 02 &8

" Other  Time | select | RoW Address (n) ACK | Data
~ UTAGER] -0.0003 ms ap Write |CSW Register (0) JoKk 23 00 00 52
 wEmap 0-0308 ms DP Read  |ROBUFF Register (c) |lok 00 00 00 00
2.9992 ms P Write |PSEL Register (1) |oxk 00 00 02 68

" Other  Time Select | RnW Zddress (h) | aCK | Data
" ITAG-AP -0.0003 ms AP Write |C3W Register (0 |ox =23 00 00 s2
= MEMAp | 00308 ms DB Read |ROBUFF Register (c) |ox 00 0o 0o oo
2.999% ms aP Write |IER Register (4) |ox 00 00 02 68

B2t AP Reg Bit Assignments: % -1 AP Register p

H_ITAG-AP P § B it * o

o

%

TR AR K 0 EH# MEM-AP &

' MEM-AP | Select | RuW | Address (h) | ACK | Data

||7 88T AP Reg bit assignmentsl AP Read BASE Register {(8) ©OK 00 00 00 00
BRSEADDR [31:12] EOOFF
Format [1] 1
Entry present [0] 1

MEM-AP # 453K 2

193
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#F# MEM-AP B > ¥ 104 MEM-AP sp 5§ 47451 3% 20 TR~ i 42 ¢ 401 T 4p

LS

T =¥ o Register pF > FALL € ¥ Bus eop 3 { AT o 4 i Endian 09 E

i g BT TR AP S Rl B ak ehat e e

& MEM-AP 2P Read [DRW Register (C) OE 00 00 00 OD |28 2ddress = EcocerFo)
¥ BT AP Reg bit assignments Big-Endian
MEM APIT4SELTE 0000 Access to EO0OEFED
¥ End = . 0000  Access to EOOOEFFZ
naen Big M [F55 Read DRW Register (C) OK 00 00 00 EO TAR Address = EQQQEFF2 |
TAR Auto-Inc |Single = Big-Endian
i - 00E0 Access to EQOOEFF2
Access Size 16 Bits v 0000 RAccess to EODCEFF4

Filter 3% 2= ¥ Kk Ti8/p * § & BL% <9 Register o

smeE AP ix5E  Fiter 37E |

Register Display List | -
DP - ABORT Register

DF - IDCODE Register
DP - CTRL/STAT Register
DF - WCR Register

DF - SELECT Register

DP - RESEND Regizter
DF - ROUTESEL Register
DF - RDEUFF Register

In.JI AN LN Fmmimder bl

m
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194 Copyright ©2018



Acute.

PC-based T&M Instruments

AR R
E## MEM-AP ~ 17.% % (7 % -1 Bit Assignments)

Time/Div: 300 ns g
Acouired: 14:54:39.0

i 152.5|55n15 i 152.5|55n'|5 153|m5 153|n'|s 153.-.'}'91n'|5 i 153.-:]31m5 153.-3"32m5
| P T I N o T O ) P P PO [ PO T P T o T TR PO O B T IR Y

PARITY

B00n BO0M

Label charnel |+ |

Qi £ S SR DB [swoiswo) =]

Timestanp | Select | Enll | Address (h) | ACE Data Error Message j
152.9983 ns AP Write TAR Register (4] 124 EO 00 ED FO

153.0275 ws AP Read DREW Register () 124 00 00 0o 0o

153.0565 ms LP Fead BDBUFF Register (c) 124 00 03 00 03

155.9984 us AP Write TAR. Register (4] 124 EO 00 ED FO

156.0275 ms AP Fead DREW Register (c) 124 00 00 0o 0o

156.0565 ws LP Fead EDEUFF Register (c) 124 00 03 00 03 il
155.9984 ns AP Write TAR Register (4] 124 EO 00 ED FC

159, 0292 ws AP Write DEW Register (c) 124 01 00 00 00

159.0601 ms LP Fead BDEUFF Register (c) 124 00 00 0o 0o

164, 3936 us AP Write TAR Register (4] 124 20 00 00 00

165.0295 ms AP Write DREW Register () 124 E0 04 BE OO

165. 0604 ns AP Write DEW Register (ch 124 08 2D 78 0D

165.0913 ms AP Write DREW Register () 124 24 08 40 68

165, 1221 = AP Write DEW Register () 0K D3 00 00 40

165.153 m= LP Write DREW Register () 0K 1E 64 40 58

165.1839 n= AP Write DEW Register il 0K 1C 49 D1 FA -
SN — ;IJ

‘ g ﬁaﬂ aaﬁ zu%nl

iZ # MEM-AP 4 17 % % (37 Bit Assignments)

Tine/Div: 300 ns [E]
Aoquired: 14:54:39.0

152.999 ms 152.9599 ms 153 ms 153 ms 153.001 ms 153.001 ms 153.002 ms
[ FON S Y TN T NI NN IR (U ST ST NN O T NI (NN SO SN U ST ST ST NUN SNVU U (T ST R Y

PARITY

Coin

Label charnel |+ | T

Ol Sy et 0 [eed{ [sworswo) —

Tines... | Bnll | Address (h) | ACKE | Data | Infomation | Error Message j
194.23... STICKYCMP [4] i]

194, 23... TENMODE [3:2] i]

194.23... STICKYORUN [1] i]

194, 23... ORUNDETECT [0] 1]

196.99... Write TAR Pegister (4) 0K EO 0O ED FO

197.02... Write SELECT Register (8) 0K 00 00 0o 10

197.02... APSEL [31:24] oo

197.02. .. APBANKSEL [7:4] 1

197.02... CTRLEEL [0] i]

157.05... Write ED2 Register (8] 0K a0 00 0o 0o

197.08... Write ED]1 Pegister 4y 0K 0o 0l 00 00

157.11... Read EDD Register ) 0K a0 00 0o 0o

197.14... Read EDD Register ) 0K 00 03 00 03

197.17... Write ED2 Register (g 0K 00 0o 0z 00 =y
197.20... Write ED]1 Register (4] 0K 0o 0l 00 01

127.23... Fead ED0 Register (0] 0K 00 0o 00 Qo =
Al L1 |

‘ g ﬁsg aaﬂ 20M
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SWP

SWP(Single Wire Protocol)+# Europen Telecommunications Standards Insitute(ETSI)

FRALE % & SIM+ 22 NFC 2. ¥ i 21 o

SR T

SWP 8385 X

SEEISTTE
. mEwE
A 51 ICH 0 =
52 [cH 1 -]

Data Link Lawver:

FHERE
(]. SROE EHRTERE

SOF{EQF ||:| vl
Pavload ||:| - |
CRC16 Il:l - |

HELEE

[ BEESTEEEE

ik $EAAHIE

|gwmERmE |

ERE
|pEEEE <

e [ = | mm

S1: Fpltr b T REL o

S2: HRlF YT R AE FAART AR LT RAEE R BHELSITRER -

Data Link Layer: & & iz MAC & &_LLC #LP|:E {7 f245 -
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A

Time/Div: 4 us a
Acquired: lB:SQ:EIlI o 2|-3-55|4mls : i

Label m;l

20.96 ms
v .

20.966 ms
Dl

20973 ms
RN T

20.979ms
PR BT

20.986 m=
S

20.992 ms 20998 ms
R T AR A A R |

| »

urkrown

il

Ol &ifh Gite S DB orewe) =]

Timestamp | Type | Payload CRC1E | Infomat,itj
0.02089301 3 ACT_S¥NC(0OLl): Oxffff

0.02095218 & il 62 01 6066
0.02085216 3 ACT LPLU

0.02085216 & FR(0): The UICC shall not repeat the last ACT frame

0.02085216 3 ACT_POWEE_MODE (010} : Full power(0l)

0.02103925 & 52 &0

0.02103925 3 ACT LFLU

0.02103925 & INR(0): Contains the ACT INFORMATION info

0.02103925 3 ACT BEADY (000) from UICC

0.02107301 S 51 Fo 04

4 |

o]

4189268 g

A
4189217 ﬂ

s1 (@) 1L11m]

197
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UART(RS-232,RS-485)

RERT 1 Emp § e 7 8pid 204 5 % 4 RS-232 11 2 RS-485 % ¢ »

s

AR - BAmima g k- BiE- Beag a3 N fg_;gigj ; %g‘hﬂk@ﬁ%@/a ,ﬁaﬁ}f{ﬁéﬁ )
BE PR T M GR o d 30 RS485 5 A BB, BRIE R LM BL 4 2 BEEL(S A

TERLLA #2ERE AR5

8K T
UART £E81F x
SEIE Line Wrap Data
BERT ¥ [aenon <] 1! Uine Wrap Data & EREISHERS 2 & » 1080
iz;f = _I @ H‘: Idle hlgh (m %ﬁ-‘fﬁ'%ﬁ%ﬁ X Eéjﬁﬁ °‘_‘
: ™ |cHo Hin{EA0A - @{E{EA 163EH)
[~ Rx j [~ Line Wrap Data
&
v SEhiasl E—iHaE BEE
Baud Rate Data Bits |oa | -|
oso | s =] r smeHsE
Parity Stop Bits =
|H|:||'|E J | 1 J
ST EE R
[ Start BitZ & 2MsB v BRI ﬁ P AT AR
[ FEERIRESRET Ide SRS T e SRR

EEHmRIEE v EEREE <)

' | [ ®mE | mE |

Data: #ip|4 F et SLapds 2 BIE A 47 kil i S

Rx: M H67 adf 2 ® g 3 TX W& RXFUEL > ot PR s Data
g TXe

& 4 Auto, Idle high, Idle low = & # 5% -

Auto: p # 18] Idle ¥ % High or Low °

Idle high: Idle j i ¥ & % High ©

Idle low: Idle ;% i F¥ &8+ % Low °

pB Rl KR ahie R RSN Fd K Ap R

# & (Baud Rate): @i Flenid & » & f548 5 > =~ (bits per second) » & &l &
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110-2M(bps) °

B Az RN Rtk d s FREAoERE R

F 1 & : N-None Parity(s& = =) ~ O-Odd Parity(# F i) ~ E-Even Parity(i I i) o
FoREA: Uk E 5510 e

= vl E\'—‘ﬁ 277 o

Start Bit 2. ¢ £ MSBL 3% 4_LSB > i ¥ P¥ > Start Bit 2 {5 5 MSB -

FL BT Idle: 3L AT ¢ &1 Unknown Fr Idle ©

AAY BE R R AT G BT AR

Line Wrap Data: ¥ 3% €3 ficid § (FEBE AL F » > TRFAITES -

Acute Technology Inc.
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A

— AR TR A 4T R AR

Time/Div: 1.024 ms e
: : 1638ms
. .

Acqguired: 14:03:08.930

4.915ms 6.554ms 8.192 ms . 11.469ms
[ S ot 0 S S |l et G i

UART decode

UART(FS232]

Label Channel | Value Triggef « |

i T | 1§ T T T 1] 11
‘!!IIIIII}H 1101 1111 | 1 |1 N | 11

Mt Gy <0 [0 |Wie B3 [UART decode(UART(RS ~

Timestamp State | D0 | D1 |D2 | D3 |D4 | D5 | D6 | D7 | D8 | D9 | Dpio|pa1|pi2 | paa| pia| pis|ascir Informaticn
“.51.149785 ms BS 06 3E 00 00 44 D2 .b.>..D. Baud rate: 2600bps,
h-0-103995 ms BS [a[3 3E [a]u} o0 44 D2 -b.>..D.

50.941795 ms BS [a[ 3E oo oo 44 D2 -b.>..D.

101.987585 ms BS 82 2l 3E oo [al1]} 44 D2 .b.>..D.

153.033375 ms BS 6 06 3E 00 00 44 D2 .b.>..D.
JEN JJ

¢ — -56.136 ms -55.187 ms o 948,235 us (5)][LI]11

B £z Line Wrap Data ~ 17 #& #h i 3¢

Time/Div: 4.096 ms e} I

Rcquired: 14:24:05.501

13.1?7ms i l?.S?lms i 26.21}4ms ; 32.7%3ms i 3‘3.3?2m5 i 45.37|5ms i 52.42‘9ms i 53.9‘?2m5|
S 20 el e 200 S e 0 e e 0| S | S | 0 | 1

UART decode

UART(RE232)

Channel Value || Trigget « | [—]

130 N |11

CH-00  CH-0D

QM Gy v I [Ww Dees( JuaRT decode(UaRT(RS ¥

Timestamp State |D0 | D1 |D2 |D3 [D4 |D5 [p6é |07 |pe [ D9 | Dio | pa1 D12 | D13 | o4 | pis | ascix Information
{70.103995 m3 BS 62 I Baud rate: 9&00bps,
1.976005 ms 08 3E 00 oo 44 D2 BS FoDaoh
53.021785 ms 08 3E 00 oo 44 D2 BS 62 Db
104.06757 ms 113 3E 00 oo 44 D2 BS »..D..b
155.11335 ms 06ISEN 00 00 44 D2
(E] ] JJ
178516 ms o -184.023 ms & -5.507 ms (5] [LI] 1]
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UNI/O

4 Microchip 4] %_» i & (i * 4
] AL ABRT o 0 1/0 et el R
=M

Encoding) /% » 7 AL @ﬁ%ﬁ % 10Kbps

8K T
UNI/O ZBEE
sazE e
o
=7 EEERATESE @D
SEERE o
EEIEE
I & bits 1Z bits |
BHRERE
P P T
REFFIHBRE |5 =]
REHE
[» =]
ATHE
AL
I EE S aE)
IS ERLE

|pamREE ~| |REERE x|

£

3] 100Kbps °

Start Header
PR MaraE
SAKMoSAK
rknown
Device Address
Command
Address

Data

Haold

Standby Pulse

g g e

2 &_7% EEPROM > UNI/O % B 0% § #_t Tg_uq';'; PEN

Bk s BL R

i H e iTen- A H MR RS T o UNI/O £ * & jig274F (Manchester

|

pannnnnne

' | [ mE |

HTif

WEEE FFHRUNIVO i g 5 0o
KE AR R KT UNI/O B AR =a % & > 8Bits & 12 Bits -
REFFAR L KT *ﬁkj WA *%J».é £ 0 FEK 5 110%Fr+25% o
FLEEL AELIRTY FTHEET N BHFS 161 -
201 Acute Technology Inc.
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A

Time/Div: 32 us g '
Acquired: 08:00:00 1-3.E:|lEms 1-3.3?? ms l-D.EillEms 1-3.5?5m5 11.-3|2 ms 11.-3?|2 ms : 11.1$3m5 11.1?|4m5 :
P R R T B A P T B A TR P ST T T ST T RO ST B B

| »

FAK

Farmily: 40 Drevice:00

"
]
i

MAK Sk 5 IE[WREM]

Label Channel |+ | o o]
CH-00 —\r

@| See TLIT DBs( [unownio) =1

Tinestanp | Dewice address | commsnd | word address mSB | Word Address LSB | Do | D1 | D2 | D3 | D4 4]

4. 26766 ms Family:40 Dewice:00 91 (WEDI)

11.10303 ws Family: 40 Dewice:00 35 (WREN |

12.52997 ms Family: A0 Dewice:00 &0 [ERAL)

-

o
A
‘ g 1273088 g 249088 ﬂ 1024000 G-)|ﬂ_[|||||

Acute Technology Inc.
202 Copyright ©2018



Acute.

PC-based T&M Instruments

USB1.1

USB(Universal Serial Bus) » f = "8 * # 7% igt” » dzd=d 7 7D P 44 e @ &
FE M -RREEW BT %A T3 - NEC fr AT&T - USB ¢ 1994 # A= 42
# od 10431 1998 £ 21.1 5% > A & 2000 & #7420 2.0 3% > USBL.1 =g & d
& §) 12Mbs =~ % 2.0 % 51480Mbs == o & USB $43k 7 » 1 & £.d 2 1% £ & 35D+

frD) ks XE e heh B iR -

SR T

21
SEEE e Eatiiril=])
L, [EEHE N SEEEA R
3# I+ |cHo = L
2 = T TS e =
> | = |2 EmATEE =l |#EEAE =l
e AT
cEBEN CEE 2 @ .. ]
[~ SifusetEiE sk FOlgtiT Packet ID |:|T
_gpaEn F Mo, | Address | —
¥E%:KE Erneén;;ntox Data 1~
B 50F = CRS/RC1E —
TR o - Eor e |
. Host To Device | —
SREPID Diervice Ta Hast 1~
I™ soF I~ DaTal LS | |
[~ sETUP [ ack Recipient I:l -
[ [~ Mack bRequest I:lt
[~ our [~ staLL wialue
— 1~
[~ patan [~ FRE windes —
wlength T
I~ B PETIIE - |
EECripkor -
EE I HiE |
D+: USB1.1 F#L I:W%J\ D+ -
D-: USB1.1 F# % ﬁa‘] D- -
PR = KL USBLL UL Mg & 8 2@k fi > 83 j2/ USB Y 3icfs |

% PID: 7 12 & 4R 2R T P 1R ATE# O PID iR uigpd o
BT FE Y SN RARAART Y THET S8 16 -

ig PID: ¥ E /2 AT HFLFH

HA0 BT R AR R R BT AR
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A

Time/Div: 250 nz@@
Aceired: 05:00:

USEL.1 0 O+
1D-
UZETA

Label

863.655 us
LT S

864.055 us
L R SR |

554.4|55u5 : 554.B|55u5 : BEE.EIEEUS : BEE.EIESUS : BEE.QIEEUS
P T O T T T O N SR N T S e IRV T IO R IRV

Ii

Chann| <

I

PIDISETLR Address:01

Endpaint: 00 |

165n BSn 165n ESn 15n BOnBSn BSn BEn BORBS) 165n

r| 165m

1

170n B

866.455 us
PR B R |

ot g o Meel [useriuseLn <]

Timestaup | ®wo. | rm | Frame Muwber | Address | Endpoint| CRCS | DATA | ascI ﬂ
0 1 SOF ( TOKEHN) 0718

0.96344 ms z SETUP { TOKEN] oL i}

0.96644 us 3 DATAQ {DATA) 40 04 82 00 00 00 08 00 f..
0.974995 us 4 ACK (HANDSHAKE )

0.999935 ns 5 S0F {TOKEN) 0719 o5 |

1.003185 us & OUT { TOKEH ) 01 i 17

1.006185 ms 7 DATAL {DATA) 01 01 00 00 05 00 00 00 .....
1.014745 ms 8 HAK {HANDSHAKE |

1.01985 ns 9 OUT {TOKEN) i oo

1.02285 ms 10 DATAL {DATA) 01 0L 00 00 05 00 00 00 .....
1.03141 ms 11 HAK {HANDSHAKE |

1.036435 ms 1z OUT { TOKEH ) 01 0o 17 -
N ;lJ
| g 1024000 ﬂ 512 ﬂ 1023488 G—)|JU|||||

204
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USB PD 2.0

USB PD (Power Delivery) 2.0 €_s£* BMC (Biphase Mark Coding) s » & * A3 7]

TRl TF R G EBIFHTREZE R G USBType-Ci Bk s » 7

USB-PD &g » ¥ 10 5 %8 L o

SR T
USE Power Delivery 20 852 F Pt
BESRE Hiet )

:E\/‘ Cnnﬁguiﬁn Channel (CC) (I. Preamble lﬁl
. cHo =|

S0P [ EOP 1~
Header :l -
Data Object(s) lﬁl
CRC -

[ iEHEET sb #1{H

EIEIEE
ﬁ EER SR E

HAENE | EHRREE | HEUE |[EEREE |

ey || mE | ms |

i & ¥ ¥ # Configuration Channel (CC)#id i

A A58 Sh #cfE: 74 BT 5b & 4b chiiciE

Acute Technology Inc.
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A

#A5 4b B o

e ey ST e

Data (0811912C) Data ((M3C12C) Data (0016412C) ! CRC (AAAS02A4)

[ Data obj (sl
a 3 Fixed
Fixed
Fizad

Part Data/Powss Hal Massage 1D

DFR/SRC

Wolt. {0500 W) ; Max./Opera. current (03.00 A}.
7 Wolt.{12.00 W) ; Max./Opera. currant(03.00 A}.
: Wolt, (20,00 V) Max./Opera. cucrent(03.00 A).

Fized and Variable Request: Obj, position(3): GlveBack Flagl0]: Oper.

ces

DFP/SRC

Header (15 09 0F 09) Data (1E 12 09 09 13 09 14 1A) Data (1E 1E 09 15 1A 09 14 1A)

USB PD{USE D -]

Tirastanp Mossage Typs | Port Data/Power Role | Cable Plug | Rev. Message 1D Obj(s) Cnt Data Obj(s)
Fo.2134 Bource Capabi DFP/SRC 2.0 0 3 Fixed supply; DRP{0}: Volt. (05.00 V); Max./Opsra. current (03,00 A}.
0.4801 Flzed supply: DRP(0}: Velt.(12.00 V): Max,/Opsr Al
Fized supply; DRPIO}: Volb.{20.00 V): Maz,/Cpaca. cusoent (03,00 Al.
GoodCRE UFP/SHK 2.0 0 o
[m— FRS S ain: g 1 Fized and Varlable Request: Obj. positicn(d): GiveBack Elag(0): Oper.
GoodCRE OFRSSRE 2.0 ‘0 o
Acoapt DFP/SRC 2.0 1 o
GoodCRE UFT/SHE 2.0 1 0
s_ROY oFR/ERE g:0° 3 0

Acute Technology Inc.
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Wiegand

Wiegand i€ 3 s € i@ * 3 2ER N hIC R BT > P EFEH]F o d A RFTRAT S o

FEE T
Wiegand Settings x|
BEIE o EiveaR
BB
- = @ SRR
i Datal [cHO - Data [
Datal |cH1 - Parity ||:| vl
SERIE
e REESFAIGE
= tEAAITE
|zemRTEE |
AEE
|pEErE |
Tasx HIiH

Data 0: Wiegand data O °

Data 1: Wiegand data 1 -

Acute Technology Inc.
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N 45 4
TR Y
Time/Diw: 2.043 ms ¥ ]
Accuired: 11:57:35.0 \ , 7-637405ms  10.314205ms  14.151005ms 17.467305ms 2-:?.?44{735 ms | 24021805ms 27298205ms  30.575005ms
SN0 ot Al et Bl APl Bl s sl B A
b b b T b b b b T b =1
: . B1 : : : : : i 89
=
Label channel | _+| | |
CHO0 1) — [ -
el e N E_Em_.x [wiegand(wiegand) = |
Timestamp [pe [p1 [p2 [p3 [pa [ps [p6 | b7 |Even parity | odd parity | Information N
o 3 B1  B7 89 1: oK ;oK =
A I I »
¥ A
| Y g 120.863 Hz ﬂ 129.863 Hz j 0 Hz G—)H'IJITTT'

208
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PR R
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3R

FRg R A BEA T RAAMTE A "ChEF PR R XTI R A F
RIGUVELAE 6 A E O RSB e R R T R A %0

AR IPAFIE > 0 F BT LG AR o R R fEAGLEE O R o

798 w5t

1. = % f§% (Pre-Trigger)
R HERERY P F I OARL AR D e B
(Pre-Trigger) # i o fed4&™ TE 4P | 8 > JEMITREZFTHEREFRFF

IPE SRR e Rt 8 o AT TR F LT (AR 0 2 g g

\_
=
"
)
—:\:F
W

=y

of
aN

)

WEL) o A7 A BIES T RBAERE BN I P E SR DT AL
BHEUBL IR R TR R L

Trigger

E—— J
NO 0,1,1,1,0,0,0,1,0,0,0,0,1,

AR B A

is ¥ f§% (Post-Trigger)
FEBAAAIE S N AT TR 0 BIES 4T R FE F 2 8B el

FO 5 PR gy R B B TR 0 F TR ﬁwﬁx@w7wyg@ﬁo

Trigger .

Post-Trigger Data

{ e
00111.0001.000014—/

Q
v LSS SR

Acute Technology Inc.
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3. f§ % 1 ¥& (Delay-Trigger)
B HERERY Y BN L AR TR BER A R
BB i}‘u? I RSN R TR BREB SR o f MRS P
PR R AR AN TR i oo

4. 8% & v = #&(Pass Count)
A Pk R A S8 ® Lovk et Bl - 4k wPass Count®3k 20 o 2 A4 R
L Sl F’fﬁ‘ué BBt o ok X T5 N S %‘i»f* R S AR

EN+LA P A € B 4ed B~ 742 o Pass Countede =~ 8 € 19457 848 p B8 B o

Acute Technology Inc.
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LK

FRRE

1. E&EMAF

LEFEIEN e TigsiEe | N E RS i THM ) B Tiggdxe o

4

&

#rt
b

P

B iE e
IR L e T
ZARIFRaEE

PhasE AaEe
RERE

A S

ZHihi

e SR

WART s Elfr e Raree
=P1 R e AeEs
P i et
125 sl e s
CAN B ElFERwEE

SYID Rl e AeEE
LPC S Rflfeh e AEs

RESEEE
ETPN: o
I BEEE B

2. £

/F =N

%K

“t% PR 5w B|AE

3. HABH

e mR R AEIE P RN A AP AR E S

Acute Technology Inc.
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Ay s

% pEis

G

TravelLogic B+

TravelLogic B

TravelLogic E

TravelLogic

CAN

©

©

©

eSPI

12C

12S

LIN

LPC

©|l0|0]|0O

MIPI SPMI

NAND Flash

SD/eMMC

Serial Flash

SMBus/PMBus

SPI

SVI2

SVID

UART

USB 1.1

©lo|lolo|lo|lo|lO0O|lO0O|O0O|O0O|O0O|O|O0|0O]|0O

©|l0|0|O0|0]|0O

213
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CAN g3

Fc#: CAN f %

I TA R 2Bk ) ¥4 TCANTrigger ; » 4o~ Bl#rT o

Maode | Min, SjR | Max, 5/R | #vailable ch, | Min. Mem. | Max:l
-5 AN Trigger 1Hz 200MHz adjustable 256 Adi
[Z] Transitional Storage-32 Z00MHz Z00MHz Fixed Auko Ak
[Z] Transitional Storage-g 200MHz 200MHz Fixed Auko Aub
CAN Trigger-36 200MHz Adjustable : Ed
[£] caM Trigger-18 1Hz 200MHz adiustable 256 41
[£] can Trigger-12 1Hz Z00MHz Adjustable 256 &l
[E] caM Trigger-2 1Hz Z00MHz adjustable 256 am
[E] caM Trigger-6 1Hz 200MHz adjustable 256 121
[E] caM Trigger-4 1Hz Z00MHz adjustable 256 18N
[E] caM Trigger-2 1Hz 200MHz adjustable 256 36
[Z] can Trigger-1 1Hz Z00MHz adjustable 256 TZM
+|[7] I2C Trigger 1Hz 200MHz adjustable 256 Adit
+|(Z] 125 Trigger 1Hz Z00MHz Adjustable 256 adij
[£] SPI Trigger{500M}-9 S00MHz S00MHz g 256 &M
+[771 SPT Trinner 1H= 2NNMHZ adinskahle ?!—T.Fl .l!l._rhlLl
L| 2

g S &l

BT OTmE o BFIES b en T giEE | M AH N A TH ) B TR

~

/;J:J ’ ,%F%t |—C/A\N i}‘%‘f:ﬁiﬁa}%J ’ g A IR e %]"'T‘/:[‘ o

CANFE R 22 Bl 52 x|
;I Channel

Data Rate |4n|:u<

Trigger COn IStart aof Frame ;I
" Can L ™ Can_H

€ 11EtsID €/ 2gEtsIn ok

aTa Length m LETa Compare. |= -
DATAL ek DATAZ  [fuxh

DaTaz [k DATAS  fekh

DATAS |k MATAEE [k

DaTa? [k DaTAE  fekh

ITrigger on start of Frame,

Pass Count: I ] :I

= |

[~ Pre-Trigger

#A | = | HuiH

Data Rate: B Ffleng 5 o @ * F# 00 p Ffyr » Hix5 Hz~KHz~MHz >~ 7 85
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» o] B e

yERy A tﬁe’?] » i Data Rate ~3FefgfZ & F & £ & 4+ #FR4 ih Data Rate /& 5% °
FRIERZMAF -

4r% 7 4vig Data Rate > ¥ '3 CAN Bus Decode #*§a- = > #2843+ 3 Data Rate > £ %
€_ Data Rate - & F| Data Rate % 453:% > ¢ %3 CAN Trigger % % % pz - Data Rate 3*

525 BT 3R 2 % Information (0% - 7 o

Time/Div: 7.68 3

Acoquired: 0§:00 ) 335.|53us I 353|33us I 411.:|l3us I 423.‘53us I 435.f3us I 445.|53us I 452.|33us I 475 1|13u5 I 45?.?3us I 539.‘?3us
PO I S T TP T O PO PO SO SN T TR U SO AU NN SN TR SAFUR TN NNUN NI BNVU UAVO (U SOV SNU TU (NN IO BNVUY SRU NNVU NP (U SR (U MU R

T I I I

DAT:F1 DAT:97 DAT:EL DAT:01 DAT:9C DAT:0F

| »

<.990 (5,010

Label ] [l ~l
CH-00  CH-00 B I l

u]" [ CH-01 Y .fl_ic. '_4 CAM(CAN)

Timestamp | Frame Type | o | DLC | Data | CRC (k) | ASCII(Data) | Information Frame Duration| 1=

0.30996 nz  5td Data 112 g CD F1 97 E1 01 SC 07 7D 3BF5 | ....... } Data Rate: 400 Ebhpa Z82.46 us

0.61991 u=  Std Data 11z g Ch F1 97 E1 01 8C 07 70 38F5  ....... } 282.47 us -

0.929587 mz  5td Data 112 8 CD FL 97 E1 01 9C 07 7D 3BF5  ....... } 282,46 us -

S — o

| g 7.99 us ﬂ 98 us ﬂ 90.01 us G-)|ﬂ_[|TTT|

Channel: £ # 3 i

Trigger On: £ 3 jf % if i+
Start of Frame: 40%t¢ o

ID Match: 7%a7 fe o

Data Frame: Fifldte o
Remote Frame: i}t s o
Error Frame: 45 :%3t# -
Overload Frame: i 3t o
Stuffing Error: 4% 45 3% -
CRC Error: CRC 483 ©
Data Value: 7

Missing ACK: 4% % w J&3t 4
End of Frame: % & 4t¢ o
ID Match & Data Value: &7 fe & T -

CAN_H/CAN_L: ## CAN_H 2 CAN_L i o

Acute Technology Inc.
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11 Bits ID/29 Bits ID: #afF - & & o

DATA Length: f§% FAlen® > 12 Byte 5 H i o

DATA Compare: $- ¥ FALiEw o & F5=(E30) >(2 3 <1 3) 2 15(F & 20) v >=(+
AE) s <= T E) .

DATAL-DATAS: #ij> * 5% ¢ § = i (i & 4 b 4r 01000001b) ~ -+ i& =45 (i & 7
be 0 4 65) ~ A G (T ® 4 ho 4e 41h) -

% %_ Data Value 4 P » %% 2 Pass #— & TR > ;ﬁ%}% XX o Glde @ & ff %
FAtS 38he v R G Data ®EhE 3 B byte jhes T

DATA Length=3

DATAL = XX

DATA2 = XX

DATA3 = 38h

T R Rt P

. 2
R &

Time /Diwv: 4 us g

Aoquired: 05:00:00.0 : 3|21.|56uls i 3|23.|36u|s

341.16us 347.56us
P P S I T T I (I

| »

BagelD:112 H . RTR:0 IDE:D RO:O

Ciu 2.49 10,010

Label Channel ;l J

Ol iy Sveo SLIE DB [canccany El

Tim... | Frame Type | ID | DLC| Data | cRoih) | 43CII(Data) | Information Frame Duration| =]
0.30... 5td Data 112 6 CDFl 97 EL OL 9C 07 70 36F5 ....... } Data Rate: 400 Ehps 282,46 us

0.61... Std Data 112 8 CDFL 97 EL OL 9C 07 70 38F5 ....... } 282,47 us

0.92... 5td Data 112 8 €D Fl 97 EL OL 9C 07 70 36F5 ....... } 282,46 us

1.23... 5ud Darta 112 8 CDFl 97 EL OL 9C 07 70 38F5 ....... } 282.47 us

1.54... 5td Data 112 8 €D Fl 97 EL OL 9C 07 70 36F5 ....... } 282,46 us

1.85... 5td Data 112 8 CDFl 97 EL OL 9C 07 70 38F5 ....... } 282.47 us

2.16... 5td Data 112 8 €D Fl 97 EL OL 9C 07 70 36F5 ....... } 282,46 us

2.47... 5ud Darta 112 8 CDFl 97 EL OL 9C 07 70 38F5 ....... } 282,46 us

2.78... 5td Data 112 8 €D Fl 97 EL OL 9C 07 70 36F5 ....... } 282.47 us

3.08... Std Data 112 8 CDFl 97 EL OL 9C 07 70 38F5 ....... } 282,46 us

3.40... 5td Data 112 8 €D Fl 97 EL OL 9C 07 70 36F5 ....... } 282.47 us =
3.71... Std Darta 112 8 CDFl 97 EL OL 9C 07 70 38F5 ....... } 282,46 us

4.02... 5td Data 112 & €D Fl 97 EL OL 9C 07 70 36F5 ....... } 262.47 us -
4 I I 3

‘ g 7.99 us g 98 us % 90.01 us G-)|J'|_[|TTT|
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1°C 8%

ke 1°C %

o) TH R 2Bk ) E4# TI12C Trigger ) > 4o Bl FTw o

«|

Mode I rin. SR | fax. SIR I Avvailable ch, I Min, [em. I Max, Mem, ;I
[£] so0m 300MHz S00rMHz a 256 M
E] 400 400MHz 400MHz 18 256 4
+[7] 200m 1Hz 200MHz Adjustable 256 Adjustable
+/[_7] UART Trigger Baud Rate x 16 Baud Rate x 16 Adjustable Adjustable
+/[20] AN Trigger DataRate x 10 DataRate x 10 Adjustable Adjustable
Bl 12C Trigger 200MHz Adjustable adjustable
[Z] Transitional Storage-32 200MHz 200MHz Fimed Auka
[Z] Transitional Storage-& Z00MHz 200MHz Fixed Auto
[E] 12C Trigger-36 1Hz 200MHz Adjustable 2M
[Z] 12C Trigger-13 1Hz 200MHz Adjustable 4
[Z] 12C Tringer-12 1Hz 200rMHz Adjustable Gl
[Z] 12C Trigger-9 1Hz 200MHz Adjuskable amM
[E] 12C Trigger-& 1Hz 200MHz Adjustable 121
[E] 12C Trigger-4 1Hz 200MHz Adjustable
+1[771 125 Trinner 1H- 20NMH= Adinstahle

g S &l

BT Tma g gF1 L T

o B EF TRCHE AT E | 0 € NRAT BT o
RCHEZSN ST

BERTE  saL o sDA |1

HaEsE

[start

=

18M
adinstahle —
15

SRS AP TR B TR

X

] =] el

= =]

=] el

L

S — |

2 Al |

=] el

L

S 1

=1

7] e

L

el

= Tirning) Yiolation (Unitins § Range 51 63840ns)

g |

7 el

L

|5:: [~ tHIGH

[T tsu;sma, [160 I~ tsl;maT |'_: = t5lisTm | 150 I~ tlow
I~ tHmsTe 160 I~ tHmDaT |5 |

¥ Pre-Trigger ™| Data match with PL address

| #A |

[~ Pass Courk Tvpe  Pass Count

o4
mE |

HERET FRELYE IPC §7 B led-

[ 2
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FFHA R R B R FER -

EH Start HfFEEE o

4 Re-Start = g ixi o

i# 4% Startor Re-Start = fff ¥ 15 & o

EH Stop HFEIEE o

£ Missing Ack = f§4 i & > % Not Acknowledge(NACK) «

M TR FRE A R T e

iﬂ.;lms : 453.5|51m5 : 453.E-|31m5
' T T T T T

i## Match Sequentially = jf# ix 2
ENTFEAN R FE R o FRBERN AT A S FEE RS F 16 B

el o & B rE A e H R e

Acute Technology Inc.
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CEB 28T x|
mEEE S0l IIII SDA |1 HIEEHEFEE IMatch Sequently |

i”Next vI il IThenIf 'I il INext "I i”Next vI
5 [ [mext ] P6 |[thenit | _p7 |[thens ] _p8 |[henif -]
ﬂ”ThenIf vI ﬂllNext 'I E”Next "I EIIThenTrigger vI

= Timimd Yiolation (Unibns | Range: Sl 63840ns]
[T esi;sTa |-_a: [T Esi;maT |-_: [T tsiw;stan |160 | el |-_a:
I~ EHD;ETA |'_a: I~ eHEDaT |5 I~ tEUF |5:: I~ EHIGH |a:

¥ PreTrigger I Data match with P1 address [~ PassCountType  PassCount | h ::I
g | #®A | wE | wr | |

HAD AT

Address: Address 3% >3 4 45 Write Only ~ Read Only ~ Read or Write ™ % Include
R/W in Address -
% 7 3i% Address FFR] 4 45 Address e # 7 i Include R/W in Address F¥ » Address j£_ bit

1 ® 4 4o B4 +7 Read or Write 7 Address % 23h > @ 8bit #iciE &g+ 5 46h -

I2C Value Setting x

[v Address (7-bit addressing) [ Check Admouledge
" Write Only o
" Read Only
% Read or Write

[ Indude R/ in Address

76 5 4 3 2 1RW
O |i1|o|of0|1|1|x =46h

Data/Address 23h

¥ = i = " w=
o= ) = o Cancel

7 1% Include R/W in Address P& Address f£_ bit RIW B 45> 4c™ B4 45 Read or Write =

Address % 23h > @ 8bit #icie kg 5 23h o

Acute Technology Inc.
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I12C Walue Setting

|v Address (7-bit addressing)
" Write Only
" Read Only
+ Read or Write

W Indude R/ in Address

76 5 4 3 2 1RW
ojo|i1]ojofo|1|x =23n

Data/Address 23k

>
[~ Check Acknowledae

=
~

o |
Cancel

Acute.

PC-based T&M Instruments

% Address 27 §EPR > RIA 4T

I12C Walue Setting

[~ Address (7-bit addressing)
~

~
=
r

Data/Address 12h

v = i = 7 ==

1= = i ==

X

v Check Acknowledae

* ACK
" MACK

o |
Cancel

Data ° 4=~ B ¥ 4 47 Data & 12h -

Check Acknowledge: Check Acknowledge 3% >3 4 457 ACK(Acknowledge)

NACK(Not Acknowledge) - % i
Data/Address: ﬁie?lf\ Data = %_
)4 : 00010010b & ¥_ 12h-*%

=

30h AR AL - TR AE XOh #

B ok s M=

o Tesy R
A G

{5 o

F_k

HEET g%

7 9P &7 Don'tcare’ £ B ¥ o

Address 3 AL i »

3

SR E GRS S R

sz ¢k > i® 4 Don'tcare €03 it > Bl4c 45 2 10h~20h

H_ 00XX0000b(X or x : Don't care) °

)

DA T A Too

FAMERE T H Y

Write or Read =7 Address f§# = # >

220
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I3 ms : 453 533m5 : 453 E-Eﬂms : 4E-?E-IEE
0 [ (] 0

F# AllMatch 5 f8 if . = B H[F R TNiF # 23040 & 2 > 4p g 201 AND &

Boed b miEE(PLK TS Address 18 0 8w #rF chiE 2 R p B Address o % - e
% (P1)k =5 Data - {5 “rF hif #30.e i & Datae b4 : Fa T B LW e

x|
WEE  SCL ||:| SDA |1 R | All Match |
Fi ||Llsed "I F2 | ILIsed "I P ||Llnused "I B ||Llnused "I

i”Llnused "I i”Llnused 'I i”Llnused "I i”Llnused "I
iIILInused vI ﬂ”LInused TI MIUnused "I EIIUI‘ILISEd vI

P15 ||Llnuseu:| vI Bl ”Llnuseu:l 'I B15 ”Llnuseu:l "I PLE "Llnuseu:l vI

= Timing Wiclation (URiEns | Range: Sl 6Ea40ns]

I~ eswsme [160 I~ e mat |;: I~ eswEme (160 I~ towe 180

I~ tHD;5TA, |160 = |tHoyoaT |5 ™ sur  [s00 I tHiGH  [e0

............................

I” | Pre-Trigger ™| Data matchwith PL address. [T Pass Count Type PassCount | 0

EE% ....... | ...... ﬁ}\ | ﬁﬁ | IE ES[,‘._B] |

P1 % Data>30h~P2 3 Data<40h-

R s i o PR T R PR R PL 2 P2 chif i - % Data fE5 > 258 T ¢

Acute Technology Inc.
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'r5-4.5|51 ms 55-4.5;91 ms 55-4.E|3+ ms
LI L L L LI O
: o\ :

R

i£# AnyMatch 3 f#iE: X 22 58 AllMatch - %> e v £ifr OR F ¥ >~ i*u
A BHEPRUNGEE  E-faged 2o

F# Timing Violation 3 fI8 . R E N fEX TP aif 2 > FRPF P ) 20 %
R i F e FTE Y (T 4 e o

AL ¥4 Timing Violation Z & v M rrangk > © viF A W E 7 5 200MHz
Sample Rate spFiz 4 & * o

CIER S 8E =
BESE s o DA [1 WEBHEARE  [Timing Violation |

S 2 0 ) e | 2 —
S s N | | = 03| —
R e 0 | e 24| =2 11| =
N e U221 | 21| = 01—

—Timing Violation (Unit:ns f Range: 5~163840ns)
[ t5U;5TA |1an:| [~ t5U;DAT |1.;. [ t5u;5TO |1an:| ™ wow |1an:|
[~ tHD;5TA |1an [~ tHD;DAT |5 [~ tBUF |5an3 [T tHIGH |a0
| | i | | |
— I 1 I
t 1
SDA N I _‘_ HIGH = i b teuF —=| |
P - ] H | P
] I 1 I ] I
see [T L] Lol
) ! A
r_I 1™ - 1 I 1 ]
i - a ™™ i
tSUSTA ! Sr] HDSTA tHD-DAT 15U;DAT susTo L P ) L3
I Pre-Trigger ™| Data match with P1 address I Pass Count Type.  Pass Count 04
g | #®A | e | wE | mH |

- A5

Acute Technology Inc.
222 Copyright ©2018



Acute.
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— 6.1 [ — =1

O l -
soa |1 H e tsur = |}

! i i g =2 Hilke 1

I | I 1 [ [
s [LI0] TR
(| I P F . b

] S st I
ISusTA ! Sl HOETA tHORDAT 150.0AT SusTo L P LE ]

= 1: tSU;STA

4 Re-Start B 4eerpsR¥ (s p% SCL 5 High)ii+45 » & ¥ SCL # fi (s P% SCL %
Low) m@ﬁ;fﬁa‘*ﬁ‘{ Re-Start ¢~ Setup Time » # i : Low to High £ Highto Low -
¥ 2:tHD;STA

d  Re-Start B 4nehpF ¥ (20 F SCL 2 High)/iiis4y » 2 #] SCL # fs (v % SCL 3
Low) mgﬁ;%@ﬁk{ Re-Start 7 Hold Time -

€ 3 tSU;DAT

d SCL A epr (s pF Latch P& Data 3 X)/A# 45 » 2 3 SDA i i (Data 3
X ek 7}5)5&%&%%‘*7&{ Data 7 Setup Time > X : 0 & 1-

& 4 : tHD;DAT

d SCL T 'f S enpF (2 pF Latch F|e Data 5 X)/A1645 - £ ) SDA # i (Data 3
X ek #g)ﬁvﬁﬁ;ﬁﬁ%ﬁ“i&{ Data #° Hold Time -

& 5:tSU;STO

4 Stop B doehpE (20 pF SCL 5 High)/is 3y » & 3] SCL # & (2 F¥ SCL 3 Low)
méﬁifﬁﬂgﬁ{ Stop = Setup Time -

¥6:tBUF

Start f= Stop 2. & meFé‘*i*u‘{ Bus Free Time -

& 7 tLOwW

SCL % Low & ¥ o

£ 8: tHIGH

SCL % High &g @ o

T FAF (SUSTA 5 8005ns his|+ > #5ik TA 2 B hpEf¥ 5 8us(8000ns <

8005ns) » F& 7 fH & = 5 o
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Tine/Div: 6 @ A [

Aoruired: 08 547.887 ms : 511?'.5i3l?m5 : 54T.E|1?m5 : 54T.E|2?m5 :
' ' ' ' ' ' L L L ' ' ' ' ' '

Label | RN [ |

g -8 us g -349.554 ms a -349.546 ms (5 [|[|1]]

Pass Count: I°C Trigger Pass Count # it $ #shenif 4 » T Bler 4B > 271 Pl 4

P2 2 /8% > P2 {v P3 Z 2L g% > F3117 PassCount > 485" ¢ fdfs - B2t
B s B UTRKRR > 6 & P3 AR B REL LA P re ] €1

A r oo

[¥ Pre-Trigger [ Datamatch with P address [~ Pass Count Type  Pass Count 3=

Pass Count Type: # 7 Bl g K SFF4cfa e TRIchr WA 2§ ¢ BFAZEF @98

K Ty 4 RIS CEY: 3 I

W Pre-Trigger [ Data match with P1 address [+ Fass Counk Tvpel  passcount | 3 jl

Data match with P1 address: #*2§? Match Sequentially #f i€ * > % 7& & ff 3 chF L

FIEF P1 chaddress o @ ¥ % — Fi i3 (P1) 58 JF 3K 2= Address > it 4 € B Fc o

FP-R A
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Time Diw: 50 us G

Acoquired: 08:00:00.0 463.6}34m5 n 463.E-|B#ms i 463.T|E-4ms i 463.844ms i 463.5|24m5 i 454.-3"34m5 i 454.-3|34m5 i 454.1|54n15
P IRT IU TR [ TV I [T PRI [ T L P T T ) T S P B T O T B T IR

$ s L w
12C 0
1 o2 35
=)

Label channel | | [
it See SLIE PB( [racazc) =l

Sauple | status |agar |opo b1 bz [pz [pa [ps |pe |p7 | agcrn Information A
457550 Start W45 40 03 10 00 28 M.

463551 Start Ur 45 01 }

463857 Repeat Start Rd 45 04 40 10 4E 0@ L.

469762 Start Ur4s 40 03 10 00 73 M...s

475708 Start Ur 45 0l i

476018 Repeat Start Rd 45 04 4D 10 4E  OA LML

482008 Start Ur 4z 4 03 10 00 42 M...B

488025 Start Ur 45 01 }

488337 Repeat Start Rd 45 04 40 10 4E OB L.

494304 Start Ur 45 40 03 10 00  OF M....

500180 Stare Ur 45 0l i

500562 Repeat Start Rd 45 04 4D 10 4E  OC LML J
506481 Start Ur 4z 40 03 10 00 EO M....

512509 Start Ur 45 01 )

512803 Repeat Start Rd 45 04 40 10 4E 0D L. -
4 I I »

g 180.399 ms g 198.351 ms % 17.952 ms G-)|J'|_[|TTT|
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1°S 1§ %

Fede 1°S B

P ARG 4Bk = EH TIPS Trigger | 0 vt Bl AT o

«|

1Hz 200MHz

IMode I Iin. SiR. | IMax. SiR | Available ch. | I¥in. Mem, I Iax, Mem. ;I
@ 400M 400MHz 400MHz 18 Z56 4M

+/(_] 200m 1Hz 200MHz Adjustable 256 Adjustable

+(Z1 UART Triager Baud Rate x 16 Baud Rate x 16 Adjustable 256 Adjustable

+/(C1 CAM Trigger Data Rate x 10 Daka Rate x 10 Adjustable Z56 Adjustable

+/(Z] 12C Trigger Adjustable 256 Adjustable

Bl 125 Trigger Adjustable Adj
[#] Transitional Storage-32 Z00MHz Z00MHz Fixed Auko Auko
[Z] Transitional Storage-a Z00MHz 200MHz Fixed Auto Auto
[#] 123 Trigger-36 1Hz 200MHz Adjustable 256 2M
[#] 125 Trigger-18 1Hz 200MHz Adjustable 256 4
[Z] 125 Trigger-12 1Hz 200MHz Adjustable 256 &l
[Z] 125 Trigger-2 iHz Z00MHz Adjustable 256 am
[£] 125 Trigger-6 1Hz 200MHz Adjustable 256 12M
[E] 125 Trigger-4 1Hz 200MHz Adjustable 56
[Z1 SPT Trinner ANNMY-3 ANNkHz ANNkHz ] 7GR

BT OTREE o BB E AL en TR | N T Ao TR B TR i

TL‘J:J ’:?;\!:"%: l—IZSﬁ?\:%T’%’US%?J ’ g:”IPu'&VT E]L:Li_ﬁ_ °
125 R S5F x|

Fésﬁ“i

SCK IO

ws 1 [z

HHEE |a vl Bits

TR BRI E | 2000 m

H#HF  |Data Match

[~

SRRIEE {% Both  Left ~ Right
FEREE ¥ Value "~ Voltage e
Pattern A Iuoh— Fattern B |.:..3|-.—
= 1= =« = {" InRange { OutRange
Duration(# of frames) I 1
= T Wi ation
Default Sethings % master iglave € Custom

Sk Period Min,

Setum Time

—

3 M5
SCE: Highn Dk B I 160 s
NS

SCK Period|ax, I-H{I s
SEE Lawsy Dty Mim, I 160 M=
5

Hald Time

Iv Pre-Trigger

B

Pass Count: I i] ﬁ
e |

HiH |

'y

L

-S:_\",

T ERAY 1S F Z B e - Bsh®(SCK, WS, SD) -

226
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TR AR X TP F TR A 1-32(bits) 0 i ¥ 58, 12,16,24,32 -

fi# %% v £ Both, Left, Right #§ kg% -
TR R ey 4 % * Value v Voltage » dB= fife % ki » X 2 & -
£ 4 Value p¥ : giq_ﬁg?lx I°S #c & -

4 Voltage B ¢ F & S 1 TR G0l LA g 2 TRk A 0 JEH B f
BRBRTREINEBARTBEZRF -

FH dB B - Ea‘%ﬁ%} »ERfEE hER P dB B e

® PP E R Value BF Pattern ¥ inde @V g~ LA RN LR e LA REEDG
Zho— BUh" LR ERFRRAEL o blde D 65(L )2 4lh(L > i) o
784 2 ;N iF # Data Match P+ 3% 27 fe eif 2 KB (78 4o =(E 300 1=(F £
<(-]'**) » >(= *) > In Range(Pattern A % Pattern B 2 ) » Out Range(Pattern A % Pattern
Bz )

Duration(# of frames) » £2 Passcount # I » J* S8 dp @ § 2 7 ¢ 47enis £ ff 4 if & pF
riﬁﬁﬁ’sf ’ ?ﬁiﬁf\%ﬁ 1~ 65536 °

{ K e

Data Match : F A FR BTt > EL @ & ix iy o

Rising Edge : } 2 %% » v iap e Bif ¥ e 0 BB > (85 ani gt 35 g
BLB A TP ARL EAR DK LB -

Falling Edgd : T " % i3 > idple g P cni@ a3 BAg > (85 gt 5 5 a0t
B T P Ap L EAC IR LT -

Glitch: RAH - FHEHRERA T A/THEE T/ A58 BRAFRY > §

AELR IR AT g RAQE K LEITPE -
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Mir: -2E48d

Clip: REE: PP FARX & -P<XU+P>X e FIp 05 -

Timing Violation : PR % - B E> BR IFFEE > § 2 BR TIFRY ahiz- i
B S PERIE  R ks TR T TTRGE S B e 2

A LEP > F1E Timing Violation § & v B rrenskd® > F LF d BE 23 200MHz
Sample Rate epFigE 4 & * o

Master: g 3% Master pF ik 2% (& o

Slave: ¥ Slave FFeru ik B o

Custom: ¥ p 37 PF & & i 5-dic

SCK Period Min.: % Clock ek #p ] >v 3% % E_)I*ﬁ%j%f °

SCK Period Max.: % Clock si¥ #p < 33

3«-&
Tt
o
=
=
aN

SCK High Duty Min.: % Clock High «|: %3 % if % [ g % -

SCK Low Duty Min.: § Clock Low |- ** 3k Z_i& ﬁﬂ%ﬁ“i&ﬁ%’% °

Setup Time: ¢ Clock i# i* % /A% 35 > £ T| Data # i & 1t mlE'«E)»F%F'&,T* H_Setup Time >
4 Setup Time /] ** & @s;]*ﬁ%’;‘

Hold Time: ¢ Clock i# i* % /L{s45 > & F| Data ## & 5 ot cig B pFR F'“‘f 2-¥_Hold Time >
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4+ Hold Time /] ** 3% %_i&

B4

Time/Div: 2.0480

-15.661ms -16.384 ms -13.107 ms 9.83ms -£.554ms -3.277 ms g £
PO T N S WU U T INNT (NI SN SN SN U TN U (U SUN UUN (NN SR WU SRR NNVRN NI SR G P I BT Bt

Aogquired: 10:21 ] 2T|?msI \ :;.EsltlmsI
-
[25_Wave
125 j
Lahel Char« | | |

CH-aw

i guoe Y Dee [izs_wavetizs) =]
Sample | statusizoBits) | Do [ 11 | p2 | p3 | pa D5 D6 D7 | Ascnmu—b'j
2206889 Data R:01920  L:02430 R:02430  L:03140  R:03140  L:04040  R:04040  L:05140 =
-2187653 Data R:05140  L:064%0 R:06420  L:07900 R:07900  L:0SFCO  R:0SFCO | L:OABED
2168436 Data R:0AG60  L:0CZDO R:0C2DO  L:0DF20  R:0DF20 | L:0FDA0  R:0FDA0  L:11Da0
-2149285 Data R:11020  L:13ECO R:13ECO  L:16210 R:16210  L:18710 R:18710  L:1ADED
-2130084 Data R:1ADEO  L:1DSE0  R:1DSE0  L:1FFEO  R:1FFEO | L:22B00  R:22B00  L:257C0
-2110853 Data R:257C0  L:285F0  R:235F0  L:2B590  R:2B590 | L:2E670  R:2E670  L:3L8ED
2081651 Data Ri316B0  L:34CZ0 R:34C20  L:3S0C0  R:330C0 | L:3B650  R:3B650  L:3EDED
2072480 Data R:3ED60  L:42540 R:42540  L:45EZ0  R:4SEZ0 | L:d97F0  R:ds7F0  L:dDZ30
-2053279 Data R:4DZ30  L:50E00  R:SOE00 | L:54A30  R:54A30  L:58710  R:58710  L:S5C490
-2034075 Data R:5C430  L:60Z90 R:60290  L:64l20 R:64lz0  L:680Z0  R:680Z0  L:eBF0
-2014877 Data Ri6BF30  L:6FF40 R:6FF40  L:73F30  R:73F30  L:77FS0  R:77F50  L:7BF90
-1995675 Data R:7BF30  L:7FFF0  R:7FFF0  L:54040 R:54040  L:88050  R:88080  L:8COAD -
4 I I 3
‘ g -22.908 ms g -23.04 ms % -131.75 us G-)|ﬂ_[|m|

229
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Time Diwv: 16 usa
-102.4 us
[

Aogquired: 10::21

~76.8us
P R T I

125_Data

L:E2D40 R:E2D40

L:EEFED R:BEFED

S12us -25+5us z
| T B L T T B . T e

L:EALBD

Acute.

PC-based T&M Instruments

102.4us
| S T T

R:BAIED L:ELAS0 R:BDAYD L:C1270

Label Charl <] ol -
oM 2% 3% fR K| El
Sample | 125 pata |
25253 R:CE3B0

27653 L:CE720

30053 R:CE720

32453 L:D1960

34554 R:D1960

37254 L:D4A4D

39654 F:D4A40

42054 L:D79ED

44454 F:D79ED

46854 L:DASLO

49255 F:DASLO

51655 L:DD4DO

4

o

-

-131.75 us G—)|ﬂJ|TTT|

A
-22,908 ms g -23.04 ms ﬂ

230

Acute Technology Inc.
Copyright ©2018



Acute.

PC-based T&M Instruments

SPI 8%

kc#s SPI 1%

D) TR RSBk T EH TSPl Trigger, v Ao T BATT o R R Y e RIR ARG
% KA o R SPI Trigger B AR 3 200MHz © 40 F { B Bk 5 » BI3HE &
SPI Trigger (800M)-9 fi-5¢ » = ﬁ*‘u{fé‘ * P~ 5 800MHz » 93 if #5558 o N T 0 F G

PR o RY H NN RYFROLER TS AT RL o

Mode | Min. SiR | Max. SiR | Available ch. | Iin. Mem, | TMax, Mem, ;I
+ (7] UART Trigger Baud Rate x 16 Baud Rate x 16 Adjustable 256 Adjustable
+ [ Cam Trigger Data Rate x 10 Data Rate x 10 | Adjustable 256 adjustable
+|[] 12 Trigger 1Hz Z00MHz Adjustable 256 Adjustable
+(1 125 Trigger 1Hz 200rMHz Adjustable 256 Adjustable
Fﬁ] SPI Trigger(S00M}-9 S00MHz GO00MHz 9 256 amM

SPI Trigger 1Hz 200mMHz Adjustable Adiuskable

(=] Transitional Storage-32 Z00MHz Z00MHz Fixed Auto Auto

[#] Transitional Storage-g 200MHz 200rMHz Fixed Auto Auto

[Z] SPI Trigger-36 1Hz Z00MHz Adjustable 256 ZM

[Z] sP1 Trigger-18 1Hz 200MHz Adjustable 256 41

(=] 5P Trigger-12 1Hz Z00MHz Adjustable 256 &M

[Z] 3P Trigger-2 1Hz Z00MHz Adjustable 256 amM

[Z] SPI Trigger-6 1Hz Z00MHz Adjustable 256 12M

[Z] SPI Trigger-4 1Hz 200MHz Adjustable 256 181
+ [i‘l SVTN Trinner 1Hz ZNONMHz Adinstahle F5R M“‘THT
4

g S &l

BTOTRER S BRFIEA L h TE e | R RSN A T B TR

%

/;J:J » LI FSPI:E‘F‘IL]‘%?;W@J ) g A I 4o T B AT o
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SPIES 83T k3
—Channel ——— ~Chip Select———— [~ Trigger Value
cs |n % Activelow " Active High F | = Then |
sCK [1 [Sfafiercs I~ | After &5
—Clodk Latch Data
oo CoRF | Cten |
SDA I2 & RisingEdge (" Falling Edge [~ after c5 I after s
—Word Size Setup ||: OR IF | ||: Then I
Word Size |3 - & MsB 158 Aifter €5 After C5
[ ORFF CThen
|7 Pre-Trigger Pass Count I—D::I I- Atz O3 I- After C5

EneenE | #1 | | wh |

Channel: EF#:ig » SPI f§% 35 = B o= BFiLglie o

Chip Select: A2 ks 5.5 M= g Fix > FFE 5 ME -

Clock Latch Data: i 2 FALFEP~> 58 o FpR 5+ 2 4 o

Word Size Setup: # T F AL ehiz =~ i > 4-24(bits) - g3k 5 8 bits ©

MSB/LSB: @33 ;% > LA BEF LML o KB~ o

Trigger Value: X T # chif 2 > g » 258 T3 2~ F @~ REHA LA RIS -
He 3223 p &/F* 180 2 g3l g 2de ks ldeF AR £.3 8 "Acute” -
10:& =75 % 16 & =48 P 82 10841 2 163844 77 > bldeF ~'ADRIK T+ 65 % 41lhe

PE A4 e F B "Acute” V13 T A "eute s #'A'63h ' 't 65h 0 & B F 23

<+t

Bhe- B o

AR EBFEERERLT 16 BE oo

IF-Then Z_f§4 chix ;%> 4o IFaThenb Rl %7 a 228 b » & 2= > j{ A_iF 250
THPE A o A ie B IF-Then £ * X% > w i@ IF - &2 %7 fF4 -

Pass Count: SPI Trigger Pass Count # ic § $4Fsxenig it > T Bl & &) 0 IF if & @ - =
- %o EFIT A28 T - %7 F L DDh £ & 98h MR R A NG

oo
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SIEEANSE X

Channel Chip Select Trigger Value
cs 0 v ActiveLow " Active High v IF |DDh [~ Then |
[~ After CS ™
SCK 1 Clock Latch Data
W ORIF |98h [~ Then |
SDA 2 (¥ RisingEdge { Falling Edge ™ After C5 -
Word Size Setup [~ ORIF | |

[~ ORIF |
-

-
™ ™

Word Size |3 - (¥ MSB " LsB
-
- -
V¥ Pre-Trigger Pass Count 5 II

EneenE | #1 | | RH
#e AfterCS i3 §E %7 F CS K% g {dA »SDA " &3 DDh & &

98h i Fff 5 -

4o% §E AfterCS 47T B> £+ % CS XRia P SDA % - £ F 4 % DDh iﬁﬁﬁ’é °
x|

Channel Chip Select Trigger Yalue
cs 0 * Actvelow  Active High [~ Then |
-
SCK 1 Clock Latch Data
W ORIF |98h [~ Then |
SDA 2  Rising Edge  { Falling Edge ™ After CS -
Word Size Setup [ ORIF | |

r
Word Size |3 - (¥ MSB " LsB r r
-
r

[ ORIF |
. ™
V¥ Pre-Trigger Pass Count 5 zl

meeaws | #L | wE i

Foh- b+ 4T Rl - B IF i5i254¢ > DDh 2 A2h 2 FFZ 2L e 200 g

,

c R F B OIF GER Py

)
)
=
A4
=
o
( N
s
s
=N
=i
T,
o)
e
N
o
~m
=
)
s
9
=
.
|4

233



Acute.

PC-based T&M Instruments

SIERSMETE
Channel Chip Select
cs 0 v ActiveLow " Active High
SCK 1 Clock Latch Data
SDA 2 + RisingEdge ¢ Faling Edge
Word Size Setup
Word Size |3 - (¥ MSB " LsB

V¥ Pre-Trigger

Pass Count 5 ::I

Trigger Value

x|

g i |oDh

W ORIF

9sh
[~ After CS |

[~ ORIF |
E

[~ ORIF |
-

EReanE |

#\ |

A EwE: Fo ke as o nFp L7

S

$B kA5

Time/Div: 250 @
Acouired: 08:0

L L
v

HE o bl4cF B A2 16 BF

Ao TS

2.56ms
P |

Label | channel + | |
111 CHO M New
il cHoo 4 L8 L [ABUA |SPI(SPU ﬂ
Timestanp Status(§ bits data) juln] L1 Lz L3 o4 o5 il 7 ASCIT(DO-D7) Informatij
2.5566025 ns Tnknowm
2.556T7225 s Idle Duration:
2.5569075 ms Data 0B ao EO a7 an aa aa ao =
2.5552925 ns Data ao oo oo oo oo oo an My | ccoooooo
2.5598525 ns Tnknown
2. 5595 m=a Idle Duration:
2.559935 ns Data 0):] ao EO 74 an aa aa ao "t
2.561375 ms Data ao oo oo oo oo oo an My | ccoooooo |
2.56027625 ms Data oo oo oo oo i} oo oo 00 | cooononon
2.5641525 ms Data u]u] oo oo oo oo me ] | cooooo
2.5651925 ns TUrikrowm
2.5653125 ns Tdle Duration: o
A »
A
! 631002 E 1855771 ¢ 2486773 m
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SVID f##% (Upon Request)

Fc#s SVID i %

) TA R Sk T, E# TSVID Trigger ;0 4o Bl Ao e

Mode | Min, SR | Max, S/R | Available ch, | Min, Merm, | P&z, Mern, ;I
+|[C0] Can Trigger Data Rate x 10 Data Rate x 10 Adjuskable 256 adjustable
+|[7] 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+/[]] 123 Trigger 1Hz Z00MHz adjustable 256 adjustable
[Z] SPI Trigger({300M)-9 S00MHz S00MHz g 256 &M
+/[2 5PI Trigger 1Hz 200MHz Adjustable 256 Adjustable
SYID Trigger 200MHz Adjustable Adjustable
[Z] Transitional Storage-32 200MHz 200MHz Fixed Autka Auka
[£] Transitional Storage-g Z00MHz Z00MHz Fixed Auko Auko
[Z] svID Trigger-38 1Hz 200MHz Adjustable 256 2M
[Z] svID Trigger-18 1Hz Z00MHz adjustable 256 ZM
[Z] svID Trigger-12 1Hz 200MHz Adjustable 256 2M
[Z] svID Trigger-2 1Hz 200MHz Adjustable 256 ZM b
[Z] svID Trigger-6 1Hz 200MHz Adjustable 256 ZM

[Z] svID Trigger-4 1Hz 200MHz Adjustable 256 ZM
-
< | | _’l_l

If you have any issues with SVID protocol features, please contact your Intel Field

Representative.

RS S
BT OTREE o BB E AL e TR | N TS Aen TR B TR i

£ o ¥ TSVID i s 2§ 8 | o gﬂiiﬁxﬁr_"—f Bl “r T o

SVID#R 3¢ 2 Bt iE X

sEEgE sak soaTa 1 ™ T 2 EERIEASRE  |start =
Address Command Master Payload When Alert ACK Slawe Payload  Trigger

F1 |><><h Dan't care;l = ||><><h Dan't care ;I IXXh IX Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
Pz |><><h Dan't care;l = ||><><h Dan't care ;I IXXh IX Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
P3 |><><h Dan't care;l = ||><><h Dan't care ;I IXXh IX Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
P4 |><><h Dan't care;l = ||><><h Dan't care ;I IXXh IX Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
p Pre-Trigger Pass Count I u] j #. | i | = | Bl |

MR FRUAG o SVID JEF- BUE LS BaKL EBELEEE
ALERT -
FO N
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Start: ¥ & &3 2z SVID #t¢ i*ﬁa’?
Frame Data: 13453k < if & K& (FfHH -
Parity Error: § % 2 Parity error ri%aﬁﬁ’s}‘ °

Frame Data # # 3 2 & €73 3
SVIDAR 5 £ 820 52 %
SEEEE  sak o spaTA 1 I~ aert |2 BERHESE  |Frame Data =

Address Command Master Payload tWhen Alert ACK Slave Payload  Trigger
PI [xehoontcare v | = |[wshoonteare =] [h JDont care_~ | [« Dontcare v | fxeh [ther Triggerl |
p2 [onbontcare v ] _= |[hoontcare <] o [zpont care_~ | [« Dontcare ¥ | ek [fhen Trigger ]
P [whbDontcare ] = |[whoonteare <] [reh |2 Dont care_~ | [#Dontcars > | ek [rhen Trigger ]
P4 [whDontcae ] = |[whoonteare <] [reh |2 Dont care_~ | [#Dontcars > | ek [rhen Trigger ]

W premoger  passcoun: [0 #A | ## | B | ol

SVID #ft¢ ig @ » & 57 MK T 4 Fidfe i & R FiE.

v

&= BEe ARG GfF o FUF K LS Don’tcare (xxh) et E # 4T F SfciE 0 T LK T
% Command ¥ 3k TE PG & £ R LEPFEE o 2P o Payload HF =F15 H

TP G lbyteo Bl TR RAZE Lbyte el AR § p BURE S AR -
EH Alert 8 sg 2 16 > 7 UK Ty ALTER ¥t 0 2 1 pFfg s o

% #_Payload ff % i % ’31?1/\1 N gF ARG B F A
HAIEL T dede ko bldod Z'A'e L2 L 2 AR 10 1242 16 iE4] 4
i+ blAeF A PR E s 65 2 41h e

Trigger s p p & 2

Then Trigger: % 7+ + & f§4 i & & = 15 > e TRGE o

Then If:4 7 P & i3 2 % 215 > e F2 fheniz - B8 5 e dife o
Next: % 77 i & ff & i 2 = 2 {2 i*;t FT - B Tﬁe VI3t e o

Pass Count: SVID Trigger Pass Count # it 7 #4Fskchig 2 > T Bl & &) 0 P1 & P2 P
oA B -m e Fo kAR g PL&P2 A o A £ -
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x|
mEmE sak o soatalt  Camrf @RES@E [Famepas ]
Address Command Master Payload When Alert ACK Slave Payload  Trigger

1 [s¢hpontcare =] = |[whoonteare =] Jréh [ 0ot care < | [xDont care [+ | axh [rvext

> [whoontcare v ] _= |[onpontcare =] fn [ 0ot care < | [xDont care [+ | axh [Then Trigger]

3 [ohoenteare | = |[whpentcare <] féh J#Dont care v | [« Dontcare v | Jezh [Then Triager

ftoantcare v = |[ehponteare <] i J#Dont care v | [« Dontcare v | Jezh [Then Triager

=)

=)

m

[
[
-
-

M
oy

I Pre-Trigger  pass Count | 03 #A | me | B2 A |

TR A BPL&P2 ARA 2 o BIES B 21 P34 A2 R B - % o
FRREEE 2 5 P3 S g,

smEmE sak ol soata . Camrff @REdsE [Famepas ]

Address Command Master Payload When Alert ACK Slave Payload  Trigger
1 [¢shpontcare = = |[whoonteare =] Jréh [#Dont care < | [sDont care [+ | axh [prect =]
> [shbontcare v] _= |[onDontcare =] fn [ Dont care < | [sDont care [+ | axh [Then 17 =]
3 [whpontcare =] = |[wthpontcare =] [ih [ Dont care < | [sDont care [+ | axh [Then Trigger — + ]
[toentcare | = |[whponteare <] [0 J#Dont care_v | [« Dontcare v | Jezh [hen Trigger ]

X

=l

=)

m

-
Y

I Pre-Trigge  pass Count | 03 w1 | me | =2 | w |

. 2
ﬁ &. - 2
Fr Aql
Tine/Div: 120 nsf [E}
Acouired: 08:00: 70.26 us 70.46us 70.66 us 70.86 us: 71.06us 71.26us 71.46us
P ST IR TR P TN UU (U (U NI ST (U (SO NI WU ST U NN NUN SRUN ST T ERTUN NI ST NR SR NPT SR N

3

'
1 Cmd:GetRegl7) A PL: SR-slowe(25)

120m 20n HOm| 20m BOREORAOA| 20M 170m

-

Label | chanmel | <] | -

v CHO0 CHO0 3 (e

Unl [CH-01 Q-0 E A E{ ISVID(SVID) ;I

Timestanp | Addr (h) | Command (k) | Mi. Payload(h) 5L. Payload(h) | Ack | Error d
0.06069 ns 1] SetRegDAT(6) 1.250W (C9) ACK(2)

0.06305 ns 1 SetReqghDR (5] Vout max (30) NAK (1)

0.06535 ns 1 SetRegDaT(a) 1.250%¥ (C5) ACKE(2)

0.06775 ns 1] GetReg(7) SR-fast(24) 0& ACK(2)

0.07016 ms 0 GetReq(7) SR-slow(Z5) 0z ACK(2)

0.07253 ns 1] GetReg(7) DC_LL{&3) Rejeti3)

0.07863 ns 1] GetReg(7) DC_LL(23) Rejetid)

0.08472 ns 0 GetReq(7) DC_LL{23) Rejet(3)

0.0905 ms 1 GetReg(7) DC_LL{&3) Rejeti3)

0.096589 ns 1 GetReg(7) DC_LL(23) Rejetid)

0.103 ns 1 GetReq(7) DC_LL{23) Rejet(3)

0.16566 ns 1 SetVID-Decay(3) 0.000% (00} Rejeti3) =
A I I »

| g 9101 g 9105 % 4 G—)|ﬂ_[|||||
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UART /8%

Fc#s UART g%

7| TH R S8k %, E4 TUART Trigger | > 4o Bl#57 o

+ ? AN Trigger
L |

Maode | Min, SjR | Mazx, S/R | fevailable ch, | fin. Mem. | Max;l
E] S00M S00MHz S00MHz 9 256 g
E] 400 400MHz 400MHz 15 256 4

+ D 200M 1Hz 200MHz Adjustable 256 Adi

-3 UART Trigger 1Hz Z200MHz Adjustable 256 adi.

[Z] Transitional Storage-32 Z00MHz Z00MHz Fixed Auto ALk
[Z] Transitional Storage-8 200MHz 200MHz Fixed Auko Aub
EffuarT Trigger-36 200MHz Adjustable E
[E] UART Trigger-18 1Hz 200MHz Adjustable 256 4
[Z] uaRT Trigger-12 1Hz Z00MHz Adjustable 256 &I
[£] UaRT Trigger-2 1Hz 200MHz Adjustable 256 am
[£] UART Trigger-& 1Hz Z200MHz Adjustable 256 120
[E] UART Trigger-4 1Hz Z00MHz Adjustable 256 18N
[E] uaRT Trigger-2 1Hz 200MHz Adjustable 256 36N
[Z] UART Trigger-1 1Hz Z00MHz Adjustable 256 TEN
1Hz 200MHz Adjustable 256

adi ¥
| »

4
z

#T T o B BRI Bt Tgsdise | A EEHnd e THA | ¥ T

> g TUART R 3% | 0 § JR40™ Bl997 o

fiiE
Idle High

ol e P =
Idle Low

' JE"-ET | DT D7 |P'a‘1l"j| EED;-}F

UART % 3 2 BiE E
mRGEE: [T
{HiEEREE 2600 -
e [f ]
RiEtE:  |uone |
gkt 1 <]
rFE |
I~ ORTF |
[~ ORTF |
[~ ORTF |

[ Pre-Trigger

= Then |
[T | Then |
I~ Then |
[T Then |

Pass Count I a :I

ERoatns | #A |

e | [ e |

mE |
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FRFEE: EHLFFIulE o N AFRE- B -
Wizge s A4 @ do P RE110-2M(bps) > BT EY PR @SS g e~ o

FHZA5 67~ 8(bits)

Pith: B F R &

3k =5 1~ 2(bits)

FB% 2 N 1dle High ™ "% %/ # (B 4~=~ 5 0) ~IdleLow + 2 G & (B4t~ 5

1) -

IF-Then f§4 6 # 3% R PFDER -y r 2308 52~ 58 ~ HERB/L 238
g e BP z Az g pH I T 2 IS T Jede ko bldex AAREF P
"Acute" ° 10 B A 2 16 B AP 10 B4 F 16 :EF R T o bldeF AT RBIK TS
65 2 4lheF B ¥ 12 A 4o 4eF B "Acute" ¥ 13K T'A' "cute" & A" 63h_'u' 't 65h >
ARBPFHFTFRA- BT o

AR EABFREERBRATD 16 BF oo

IF-Then &jf# chig iz 3% > 4o IFaThenb R4 7 a =2 b » &= 2 » jj g0
THPHE A o Ak B IF-Then $@* FR* > x B IF EZ- &2 %7 4 -
Pass Count: UART Trigger Pass Count # iy § #egFskenig 2 > 0T Bl 2 &) IF i & = -
s\:?ui— o EPT A28 T - &3 g £ Acute" & Inc" IR > V)’Efﬁiﬂiﬁlﬁ%‘ui
g e

Foh-fab|F 4T Bl % - B IF iFiE8¢ > 3 @ "Acute"% F B "Technology"2 & & 2%
@ en g "Acute™ s B2 18 0 (8w 3 IR"Technology” » RIfE 4 i 2 & = o & &%
SR AR R R RN T K T - KRS 2 Y

® oo
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AT @-&
mREL  [—-—_ 1dle High
g joso0  w| | & -|5'Eﬂ 20reree 7 [Party] P
v m Idle Low
RitE:  [none -] L JEEﬂ 0-+----07 [party) P
féﬂ:ﬁfﬁ |1 - I
rFE | I~ | Ther

|
[T Then I
[T Then I
[ Them I

Pass Counk I 1] ﬂ
i | [ me |

[~ ORIF |
[~ ORIF |
[~ ORIF |

[ Pre-Trigger

gReans|  #. | B |

%Skt h: S am 32 L3 TR

R > 4 T o

L

blac ¢ ACiE 16 BE & o 4B

Time/Div: 1.024 u{g

Acquired: 15:07:5 : 3-33.??35 300.7745
PR |

300.7765
P B |

300.7785 300.7795
PRI BT AU S ST B

CH-00 0 USRT I|I Idle I 2
UARTIRS23E 1 .

Label channel [+

300.7815
P

300.7835
PR B

300.7845
PRI | 1

it cues o Deel( [oronwerTRs232)) <]

Time... | State | DO |D1 |D2z |D3 |D4 |D5 |D6 |D? | D6 |DS | Dlo | DLl | Dl2 | D13 | D14 | D15 | ASCIT j
300.7.. s @@l o0 o0z 17 0l 0z IC Ude......
500.7.. 55 |8 o0l o0 0z 17 0l 0z 1IC Ude.....
500.7.. 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.8. . 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.8.. s l@® o0l 00 0z 17 0L 0z IC Us.......
300.8. . 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.8. . 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.8. . 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.8. . 55 @ o0l o0 o0z 17 0l 0z IC Uder.....
300.8. . 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.8. . 55 |88 o0l o0 0z 17 0l 0z IC Ude...... _
300.9.. st l@s o1 00 0z 17 0L 0z IC Us.......
300.9.. 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.9.. 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.9.. 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.9.. s5 @@ o0l 00 0z 17 0L 0z IC Udern....
300.9.. 55 |88 o0l o0 0z 17 0l 0z IC Ude......
300.9... 55 |88 o0l o0 o0z 17 0l 0z IC Ude...... .
JEN ;lJ

| 0

385923086 g

A
386060114 j

137028 (5)][1] ||||
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LS T EE

N LS TR

-

A

I

d

[ 4eT Bk TG e

LPC Trigger Song 9 0 0 M
1 T T 1
— Channel . . —State 1 . —Ti ——e
IR I—il Run o Logic Condition & OR (C AND Iimer Grdliiam
CH 0 —> True AND Timer 1 |== « | 0.000ns
z ciote 1 . Event 1 x|Event2x|+DR | I I
LCLK alse AND Timer 2 |- = .
ICH 1 ZI i — Cycle Type |Mermrv =] || >= | 0.000ns
I - —> Trigger
LADO] |cH 2 ZI ?.tfte z Clk # —If the condition is true, then...—————————
LAD[1] ICH 3 ﬂ START 1 |[oooob [~ Reset Counter 1
State 3
LAD[2] W ﬂ A CT/DR 1 |[oz0xp [ Reset Counter 2
= _I |7654 S [ start Timer 1 from reset
- ADDR = 8 HOOC
LAD3] ICH 3 ZI [+ Start Timer 2 from reset
TAR 2 ||och
Clock Edge
Rising Ed - ¥ Trigger r] SYNC 1 IXh
—Error Trigger Option— DATA 2 IABh Xh  |¥Xh o [Xh
[ start Error
[~ CT/DIR Error + State x4 |
Address Error
Data Offset
| (Bus Master) MI Do 0 00 0 1 0 0
w Channel Error [™ Fix Offset | i
(DMA) e
Size Error
= Timer 1 << Advanced Setting
MSize Error
= Timer 2
[ sync Error A | e
undo || Redo | W PreTrigger  passcount | 02 B || me | mm |
\Z g oy Q Y . P N 'z 2% R S EE ¥ z
1 B2 e FF+E&RT P FRBERI POFTREF IR TR

TR P
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2. FAAE AR

Run Run

4 —> True — True —> True

4
%
State 1 ‘ — % Fale state0 [ —— Fake State 1 ‘ —— 3 False
_) Tr\gger

¥ —> Trigger E —> Trigger
State 2 ‘ '— SR ‘ State 2
[ State 3
State 4 ‘

¥ ]
—>» ¥ Trigger ‘ > ® Trigger | W Trigger ‘

State 1 next State 2 then

State 1 next State 2 State 1 then State 2 State 3 next State 4
Rin v —> True R.i'l,n v —> True
|:) Szl ‘ —> False [ State_l. ‘ —> False

State 2} ‘ —> Trigger ?-tlate 2};-‘y —> Trigger

* b
— 9 Trigger‘ — 9 Trigger‘

State 1 (Active T1) next State 2 (Time >= State 1 (Active T1) next State 2 (Time <
T1) T1)

BTN A - BT K (State), & BRFA o True e Fledp e T - &, False it
RIF o &% KK o 7 3k gk (T

EBBRES B, B% - BrEAOFalse e BT Y - BIEE -

BLiE e - BREE S =, Bptip R epFalse e g op e o
&ﬁ%ﬁ%%ﬁﬁilﬁﬁﬂ:é“u%ﬁww’ﬁi@%mW?ﬂ%°

BREIE R dedet b DR PR e, PRI 2 P S Z TR R o

%&éméi MGEEY RN e B 2 i

,%!:'3% State x 4 / + Counterx2 i‘a 40 ﬁTmf%ﬁ]

F B M#@Lu 3 Timer 79 5 % #) o Timer shdo ] % & 5 5ns, &= & 3

8= o
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3. A PR T

— State 1&..0
Logic Condition (& OR (" AND
Event1 »|Event2 |+ OR |._9

Cycle Type |Memory Read ~|
Clk #

START 1 |[0o00b

CT/DIR 1 |[o10xb

ADDR El g |7659000th

TAR 2 | [xoch

SYNC 1| [xh

DATA 2 ||aBh  [och och [oxh
0

Data Offset

|7|_ Fix Offset _i | | 1+

“e)

R GRS PR & BN e

=+ Statel v F &7 B AT OIF R L

Logic Condition (& OR (" AND TR Rk %] vog [ ARE

2R

Event1

|Bvent2x|+oR | 2 IRAR P A

ARV R SE BT S

SEE=S )/

+ (Event)z B e B3 B 47 o

& & N OR/AND i% i chi & #ic ¥ -

3 8 = ORIAND % i i -

Pk RER LR ERBERTE LA G TR
ERAA P F SR ASOM BT 2T T A

AND if i OR i i
RPN F

2 s i &
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4. PERF(Timer)£ 3+ # B (Counter)k 2_

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

Ad d Setti S osg S T, - .
35;1| vanced Setting >> Lt:gi_f W B FTEPER TART, %X = Timer 2 Counter %% 2 £ %

®e

—

R E A Timer %450 2 5 d 28 LB R ATTRARE R g IR T

7 &R e
Run Run Run Run
4 v 4 4
State 1 ‘E State 13:‘ | E State 13:‘ ‘ F STtlat::}r%}‘ |
State 1 State 1 State 1
& = G i State 1 PRER AT | BRSO | DT
T1 T1 PR AAT2
. . , s T2 Frds T1 2 T2
(s | s TL
" A X £35 C2 £% CLZ C2
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eSPI g%

ExteSPIfg#
) TR S Bk ¥ EH TeSPITrigger o 4T Bl AT o FE R s RIRAR 1 E

g KA o

Mode | Min. 5/ | Max. 5/R | Awailable ch. | Min, Mem. | Max. Mem. | h
+[7] 200M 1Hz 200MHz Adjustable 256 Adjustable
+/[20] CAM Trigger 1Hz 200MHz Adjustable 256 Adjustable
- 25] eSPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Transitional Storage{400M)-16  400MHz 400MHz Fixed Auto Auto
E] £5F1 Trigger(400M)-18 400MHz 400MHz 15 2568 4
[Z] Transitional Storage-32 200MHz 200MHz Fined Auto Auto
[Z] Transitional Storage-& 200MHz 200MHz Fined
e5PI Trigger-36 ___
[£] eSPI Trigger-18 200MHz Adjustable 256
[£] eSPI Trigger-12 1Hz 200MHz Adjustable 258 &M
[Z] eSPI Trigger-2 1Hz 200MHz Adjustable 254 &M
[Z] esPI Trigger-6 1Hz 200MHz Adjustable 256 12M
+[] 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+[2] 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+![27 LIM Trigger 1Hz 200MHz Adjustable 256 Adjustable
+|[_] LPC Trigger 1Hz 200MHz Adjustable 254 Adjustable W
kKR TES

BT TR o BFIE e TS Ee A EEH R A THY ) B TR

/:-kJ ’%? reSPI:i;‘%f%&‘;ﬁg;ﬁ»J s g 138 BT ?]""'T

=
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Enhanced 5P| (e5P) SR E£H ST ? *
—Channel rState 1

E g Run Logic Conditon  © OR " AND
cs# HO :I ¥ —> True -
0K fr1 = State 1 |;:P— S Folse Event 1 |+-0R |

If00 H?2

fo E :I 3 Trigger (ot 0 I |2y Commiand (00h) i
Ijo1 EH 3 :I Response IAny Response {00h) ;I
ljoz e :I Data Dir " Command ¢ Response
o3 s = Data Offset [ AnyOfs J' 0+
Alert EH & :I Command Response

— Start Up Settings OFCode Respaonse
- ¥¥h ¥xh

ISlngIe Mode LI L @ Trioger |f|

IAJert From IfQ[1] ;I

|cRe CheckEnable |

—Trigger On———————
State x 7 |
[ Format Error + X
[~ OPCode Error Counter x 2 |

r Response Error
[~ Status Error

[~ CRCError Tmer 1 |
[y e _ Tmerz |
.—J— Advanced Setting >3 |

o | meds | @ opreTigger  passcomt [ 0 @A | ww | Ew | wmE | mE |

Channel: i@ i 3% T3 %4 ®ingt & 450 eSPI P -

Start Up Settings: A4k fi 5 = B3R T & - B2 jdg LF w01 (7458 5 Single /
Dual / Quad 10 Mode » 2 {538 » BBV S AR € S it b ol a7 3 5 % =
BEE Alert 2 gLk p 1/O [1]2¢ Alert ; % = & P E3E # & F fx# CRC Check -
Trigger On: i #% 453578 % -

tCLQV: Response ¢ Clock £ I/O sjp i=at &> 3% 23 * /2 F 7 i $ 3k Response 32 p
BIFARJPE o

NFERERL LY BERRE O S PERP o
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FREEERTH:

State 1
Logic Condition  * OR {~ AND
Event 1 |+0R |
Command  [GET_CONFIGURATION (21h) |
Response ACCEPT (x4 Data) (08h) ;I
Data Dir " Command ¥ Response
Data Offset W AnyOfs J' 0+
Command Response
Address =
¥¥h 13h
Address
¥xh 11h
CRC
¥xh ¥xh
¥xh
Status
¥xh
Status
¥t -~
| Advanced Setting =» I

eSPI /i ff 2 3% & & 48 Command, Response $-#icte 3% 4o % & 72 Fe T_FRIUELN % -
¥ LiEH Any Command #5350 4] * LA Viewer 11 eSPI f248 # i » 4716 £ 13950 3

E R

Timestamp | opcode/Response [ cycType | Tag [ 1EN [ address | Do [ o1 [p2 [ D3 [ p4 [ps | o6 [ 07 [ ascrT Status | CRC | Memo
Y-0.00000245 5 DEET CONEIGURATION(Z1) 0010

\j0.00000086 5 | ACCEPT(08) 13 11 a0 00 030F

0.000003 S SET_CONFIGURRIION(22) 0010 0l 11 00 00

0.000005835 5 | MCCEPT(08) 030F 2
0.000008455 5 | GET STATUS(25) s
0.000009365 5 | ACCEPT (08) 030F &=
0.001601195 5 [ \GET_CONFIGURATION{(21) 0010 S
0.001602795 5 | ACCEPT(08) 13 11 00 o0 030F =
0.001606635 S | SET CONFIGURATION{22) 0010 01 11 00 00 s
0.001609575 5 | MCCEPT(08) 030F 2

eSPI 275 % &

Data Dir: £ 4% % Command £ Response ¥ :Fdata F#L o

Data Offset: /23 3 i¥ any offset p~ > ij*u ¢ frame B 4o it "8 B 45 &F 3R 2 eniE o oo B i
0x13 0x11 0x00 0x00 » 4 * = 3 %_DO0 13h i.%{é_ frame ¥ 2 % — B Byte 2 +* 4 13h &
f8% o & E# any offset e ps » P E_ iz BB T = Byte crE B 2 45 & 4 2_{E - 3% 0x13
0x11 0x00 0x00 » * = X =_D0+ XXh > D1+ 11h » i}ug MR FByte i EEES Y- B

byte 8_Ox11 ep¥ i ff 5
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LIN 8%

Eods LINF#

) TR RS Bk 2 E# TLIN Trigger ) » 40T BATT o FER Y e RIFR 1R E o

=P EY R

Mode | Iin. S/R | Iax, SiR | Available ch, | Iin. Mem, | Ma):;l
+| 7] LPC Trigger 1Hz 200MMHz Adjustable 256 Adi
+| (2] NAND Flash Trigger 1Hz Z00MHz Adjustable 256 Adil
+|[7] 5vIz Trigger 1Hz 200MMHz Adjustable 256 Adi
+|[L1] SMBus/PMEUS Trigger 1Hz 200MHz Adjustable 256 Adil
+|[_7] USE 1.1 Trigger 1Hz 200MMHz Adjustable 256 Adi
- £5 LIM Trigger 1Hz 200rMHz Adjustable 256 Adil

B} Transitional Storage-32 200rMHz 200rMHz e

[Z] Transitional Starage-8 200rMHz 200rMHz Fixed Auta Aut

[Z] LI Trigger-36 1Hz 200MHz Adjustable 256 ZM

[E] LM Trigger-158 1Hz 200rMHz Adjustable 256 kol

[Z] LIN Trigger-12 1Hz Z00MHz Adjustable 256 &l

[Z] LIN Trigger-2 1Hz 200MHz Adjustable 256 ar

[Z] LIN Trigger-& 1Hz Z00MHz Adjustable 256 1z2m

[Z] LIM Trigger-4 1Hz 200rHz Adjustable 256 18
+ T Fxternal Clark 1H= 2TINMH= Adinstahle ?F\.FI lrh.Ll
1 b

i B
#TT T s BBIEA e Tggisd | M EH i T ¥ TigEiE

0 B TLINGE R 3 ) 0 § SR B9 -
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LIN 3% 52 8ol 5 x|

—Channel —Skake 1

Run Logic Condition % oR " AND
I J —> True ?
LIM HO -
— satel [P ——3 pase || Event1 |oR |
—Baud rate
e— Trigger
|9E||:IEI - |
—Trigger Frame (8] Ixx"ll Parity IXh
[ Ereak oo |><xh o4 Ixxh
Sync
sy D1 |><><h D5 Ixxh
" Data — @ Trigger | |
I— End bz Ixxh (B Ixxh

[~ wrake up D3 [%h D7 |#eh

+ sState x 7 |
[ Sync Error “Hcounker x 2 |

[~ Parity Error

—Errar Dekect

[~ Stop Error

[ Checksum Errar Tiner 1 |
Ti 2z
ICIassic mode  w I imer |

Advanced Setting == |

urdo | redo | B opreTrigger  passcaunt | 0 @A | ww | = [ mE | mw |

Channel: £ #: g o

Baud rate: i Z & = Baud rate

Trigger frame: # = Break / Sync/ Data/ End / Wake up f§ % -

Error Detect: 4 Sync/ Parity / Stop / Checksum % 4 45 :%-p%f§ % - Checksum + £ #

Classic #¢ Enhanced mode -

G

Redo / Undo: Redo / Undo # s # 12t i # 75‘ » §

_E

2edk P —a‘m@?]» FTaoofimrr ¥

B~ [ T - ki

ID  |#xh Patity Ixh—
oo foh s fon
DL [#h D5 [x=h

Dz Ixxh— D& Ixxh—

03 b o7 b

v g% ID/ Parity / Data »
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LPC f§ %

¥t LPC g%

T TR RS S8k % E4& TLPC Trigger ; » 4™ B#rT

Mode | min.s/R | max.s/R | Available... | Min. m... | Max. Mem. -
[£] SPI Trigger(800M)-9 800MHz 800MHz 9 256 am
+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SVID Trigger 1Hz 200MHz Adjustable 256 Adjustable
[Z] Serial Flash Trigger(800M)-9 BOOMHz B00OMHz 9 256 BM
+ 1 SD/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable
- {3 LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable
[] Transitional Storage-32 200MHz 200MHz Fbced Auto Auto |
[Z] Transitional Storage-8 200MHz 200MHz
B} LeC Trigger-36 __
[£] LPC Trigger-18 1Hz 200MHz Adjustable 256
[£] LPC Trigger-12 1Hz 200MHz Adjustable 256 &M
[£] LPC Trigger-9 1Hz 200MHz Adjustable 256 8M =
[Z] LPC Trigger-6 1Hz 200MHz Adjustable 256 12Mm
+ ] NAND Flash Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SVI2 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 USB 1.1 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 Bxternal Clock 1Hz 200MHz Adjustable 256 Adjustable T

1

g S &l

#T Tme o BRI Bt T | M E AR A THE | ¥ Tigsis

X
=
o

LPC Trigger Setting

=)

— Channel 0 e — State l—e

[~ size Error :
Timer 1 << Advanced Setting |e—

[~ MSize Error
Timer 2

[ Sync Error - A | FiE |
_qu_(P RTdJ W roTrgger posscomt | 0] g7 [ m= | mm |

LERAMES I—ﬂ Run 4 . Logic Condion @ OR ( AND  |[[[".Limer Condition
CH O —3 True AND Ti 1 |== .
= v Event 1 »|Event2 x|+ 0R | = imer I-— 'l trrns
= State 1 .
LCLK I :I —> False AND Timer 2 |=__, 0.000
it IC 1 T2 Cycle Type IMemory Read LI = - ns
LAD[O I 2 —> Trigger
foT Jou 2 ZI Sthte 2 Clk # T# If the condition is true, then...
LAD[1] ICH 3 ﬂ START 1 |unoub | Reset Counter 1
= State 3 Reset Counter 2
LAD[2] ICH 4 ﬂ T2 CT/DIR 1 |[o10xb ||
s [¥ Start Timer 1 from reset
LAD[3] ICH = ADDR =| 8 ||76543000¢h
- [ Start Timer 2 from reset
TAR 2 |xoxh
Clock Edge &
i *¥h
Rising Edge vl ¥ Trigger |x| SYNC 1|
~Error Detect———_— DATA 2 IABh |xxh |xxh |xxh 0
[~ start Error E’
[~ CT/DIR Error + State x4 |
Address Error
Data Offset
| (Bus Master) ~+ Counter x 2 | T
- Channel Error [ Fix Offset Ji 1+
(DMA) T i ' [ ' ' [
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1. Channel: £# i » LPC % ¢ 7 LClock # LFrame i

i
>

BERF A B o

Clock Edge

[Rising Edge vlﬁ &% & & Clock Rising # #_Falling Edge

§ 5 e g o

1\

2. F AN R ME R R IR ARGE O S

3T HFERLH

Cycle Type IL"D Read LI
Clk 2
START 1 |[0000b Cycle Type [0 Read ~]
CT/DIR 1 Igugxh Start of Frame
1/O Read
aoor = 4 |[ooesn 1O Write
Memory Read
TAR 2 I)O(h Memory Write
DMA Read
SYNC 1 |[xh DMA Write
Firmware Memory Read
DATA 2 I{JUh I)O(h I)O(h I)O(h Firmware Memaory Write
Bus Master 0 - I/O Read
Bus Master 0 - I/O Write
Bus Master 0 - Memory Read
Bus Master 0 - Memaory Write
Data Offset Bus Master 1 - I/O Read
! I o r et Bus Master 1 - I/O Write
[~ Fix Offset L] 1+ Bus Master 1 - Memory Read
L L R Bus Master 1 - Memory Write

LPC s/ ff 4 # & & #8Cycle Type $H & & 8 S8t 5%, 4ok B2 m L FRSLEL R &
A, ¥ ALiE# Start of Frame #2355, f1* LA Viewer 11 LPC fZ#8 # iv ~ 1715 £ 12

i FEE

Sample | Field | #Clocks | 18D | comment
STRART 1 N
7002917 CYCLETYPE+DIR 1 0 1/0 Read |
7002935 ADDR 1 T
7002959 TR 2 FF
7002975 S¥NC 1 6 Long Wait
7002984 S¥NC 1 6 Long Wait
7002992 S¥NC 1 6 Long Wait
7003000 s¥NC 1 0 Ready
7003009 DATA 2 0o
7003025 TR 2 FF
7082283 START 1 a Used for Memory or I/0 or DMA cycles.
7082201 CYCLETYPE+DIR 1 0 1/0 Read
7082299 ADDR 1 0064

Hs Sk TP 4o
o an o Slrer vaggeok s S22 Ss g e g

*
BAP T G R, ST X B AL
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Data Offset

[v Fix Offset J' 1

KEPRTER LT L Datadtes =¥ 4 -

4. pEF (Timer) & 3 & F (Counter)ik 2 344 iR 23R o 35 ff 3 3P

5. LPC % 245 3% Bl#4 it 1 # & € ¢ %1 Intel® Low Pin Count Interface Specification < i+
PR AR R BB

6. Redo/Undo: 7 i¢ * —‘F%ﬁ%]/\ fe7e8 P W mﬁ%]% Fal, BT et - HIEET

B
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MIPI SPMI 782

B MIPI SPMI 78 %

I TR S8k T £# "TMIPISPMI Trigger | » 4™ Bl#17 o %@ * s RizA {9

[ETRMIFT SPMI Trigger-36

Bisag AR
Mode | Min. 5/R | Max, 5/R | Available ch. | Min. Mem, | Max, ~
+![2 LIM Trigger 1Hz 200MHz Adjustable 256 Adiju
+[L] LPC Trigger 1Hz 200MHz Adjustable 258 Adiju
-5 MIPT SPMI Trigger 1Hz 200MHz Adjustable 256 Adiu
[Z] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto
[£] Transitional Storage-8 200MHz 200MHz Fixed Auto

__EEI

[£] MIPI SPMI Trigger-18 200MHz Adjustable 256

[£] MIPI SPMI Trigger-12 1Hz 200MHz Adjustable 258 aM

[£] MIPT SPMI Trigger-2 1Hz 200MHz Adjustable 256 aM

[Z] MIPI SPMI Trigger-6 1Hz 200MHz Adjustable 256 12M

[£] MIPT SPMI Trigger-4 1Hz 200MHz Adjustable 256 18M
+![2] NAMD Flash Trigger 1Hz 200MHz Adjustable 256 Adiju
+[] 5D/eMMC Trigger 1Hz 200MHz Adjustable 256 Adiju

[Z] serial Flash Trigger (300M)-2 B300MHz B800MHz ] 256 M

+![1] SMBus,PMBus Trigger 1Hz 200MHz Adjustable 256 Adju ¥
< >

EXE LS
BT OTRER (5 BB L) e TIE E | &R R A en TRAY ) B T i

£ > g TMIPT SPMI i 24 2 g% | » ¢ DI T e
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MIPI SPM| SR EHEE X
r—Channel R —State 1 e & e
< un Logic Condition = OR AND
SPMI CLK EH 0 :|| NA — Tre
= St 1 |? . Event 1 |+OR |
SPMI DAT H1 = False
[ aux |EH z j ——> Trigger
Device Address Iﬂﬂ

—Trigger On

[~ ssc Command ¥xh

[™ Bus Timeout

™ Mo Response Frame Data Address |><xxxh

—>» @ Trigger | | Data

—Error Chedk

[ €MD Frame Format IxXh IxXh I“h Ix’m

I D Parity + P o fon o

[” Data Address Parity —ISEte x7

™ Data Frame Parity +Counter x 2 | |xxh |xxh |xxh |xxh

[ Bus Park / Bus Handover

|xxh |xxh |xxh |xxh
—Bus Timeout Timer 1 | ALK I}{h LI
96 us Timer 2 |

|
H

Advanced Setting == |

Unda | Reda

¥ Pre-Trigger

i) _‘l
Pass Count I =l

# | = | EZn | ®me

BH

Trigger On: £ # SSC, Bus Timeout = No Response Frame & {7 jf 3 -

Error Check: £ # % % fxd 45354 & > ¥ 2 44 Frame Format, Parity, Bus Park / Bus

Handover 4% 3% & f§ % -

Bus Timeout: 3% & Bus Timeout :Hp#fF o

FANEAER L R RIAERRE O S IE R o

254
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S EER T F:

Device Address [sn

Command EN

Data Address oo

Data
[azn pon ok ok
fopon od o
(N N ET R,
(N N ET R,

ALIX [xh |

MIPI SPMI % 5 42 i 4 # i

Address, Command - Data % #cte ;¢ 0 4o % & 2 Fr 2F Bl

BophF o A FORIE K don’t care(X) X B~ 5L o 1 * LA Viewer -7 MIPI SPMI f#

W AT RN FER

MIPI SPMI 245 % o

Timestamp | A | SR | Device Address(Hex) Command (Hex) | Data nddress - High(Hex) | Data Address - Low(Hex) | Data Frame
—0.838585 ms MPL3 SA=00 38 (Extended Register Read Long: lBytes) Sc 46 0o
-0.82933 m=s MPL3 SE=00 30 (Extended Register Write Long: 1Bytes) 5C 46 1)
—0.02058 ms MPL3 SA=05 38 (Extended Register Read Long: 1Bytes) i 40 0o
—0.011155 ms MPL3 SB=05 30 (FPxtended Register Write Tong: 1Bvtes) 1D 40 00
\-0.00293 ms  MPL3 52=05 38 (Extended Register Read Long: lBytes) 1D a1 23 |
0.00e130 ms MPL. SE-05 0 (Extended kegister Write Long: lBytes) 1D 41 D,

3.5403 ms MPL3 5A=00 38 (Extended Register Read Long: 1Bytes) 56 a6 0o
3.549725 ms MPL3 SE=00 30 (Extended Register Write Long: 1Bytes) 356 46 80
4.058525 ms MPL3 5A=00 38 (Extended Register Read Long: 1Bytes) 57 a6 0o
4.06811 ms MPL3 5B=00 30 (Extended Register Write Long: 1Bytes) 357 46 80
4.343265 ms MPL3 52=00 38 (Extended Register Read Long: 1Bytes) SB a6 0o
4.352585 ms MPL3 Sa=00 30 (Extended Register Write Long: lBytes) G5B 46 80
4.61B265 ms MPL3 52=00 38 (Extended Register Read Long: lBytes) sc k) 0o

255
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NAND Flash f§ %

¥c# NAND Flash 7§ %

) TR RBCK T :

i#£# " NAND Flash Trigger ; > 4-™ Bl #r7 > S 507 @

5 65

BFHT BER o FRER Y S RIERRBE ST R -
Mode | Min.s/R [ Max. s/R | Available... | Min. M... | Max. Mem. | N
+ L1 can Trigger Data Rate...  Data Rate...  Adjustable 256 Adjustable
+ ] 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] SPI Trigger(800M)-9 800MHz 800MHz 9 256 8M
+ 1 SPITrigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SvID Trigger 1Hz 200MHz Adjustable 256 Adjustable | _
[£] serial Flash Trigger(800M)-2 800MHz 800MHz 9 256 8M
+_] SD/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable
+|_] LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable
- {3 NAND Flash Trigger 200MHz Adjustable 256 Adjustable
@_IE- 5
[] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto T
[£] NAND Flash Trigger-36 1Hz 200MHz Adjustable 256 2M
[£] NAND Flash Trigger-18 1Hz 200MHz Adjustable 256 4M
+ 1 SVI2 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 USB 1.1 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 Bxternal Clock 1Hz 200MHz Adjustable 256 Adjustable ey
% R T
TR G BEL R S TR S L

& | > ¥ TNAND Flash i

R g

T4e™ Bl #7om o

W ke TR M 2L TR

256
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NAND Flash EAR M5 TE

x|

Flash #ar= st e
[ [™ | Toggle | OHFL DDR Mode

—EREA »=5.0ns EDRSE == 5.0n5—
II [ ' 1 Il ' [ 1
— TL .

¥ Crds, accepted during busy

[~ Busy kime check

“Counter x 2 |

Timer 1 |
Timer 2 |

—Chanmel —& x8 — x 16 —State 1
= 10 FASEEENER P;'j',” S e Logic Condiion % OR " AND
10 EAEEE TER I State 1 |. % 3 Faisc Event 1 |+OR I

=]
1jon (LSE) IEH 0 = Higger Command

10 [7:0] —

CLE H& -

=

= Address
ALE Ha =
o o :II Raw  [xh

- : Column | Feature  [v [Xxxxh
WE H11 j > @ Trigger |>1 I
CE H1z j Data
R/B H13 :II

= + Stake = 7 |
[~ pgs Hil4 =

Jieh

Jioeh

| Advanced Setbing == I

Urda | Redo |

[V Pre-Trigger

passcont | 0o @A | | =% | me | mu |

Channel: 1/00(LSB), CLE, ALE, RE, WE, CE, R/B, DQS.....

I/O0(LSB): ¥ i 4% 8/ 16 bit NAND 724 i, % 4 ¥ VO W $+yh3 3 % % LSB

ST T EE L E!

~

HERLHG:

NAND Flash I/0

jOD [CHO :II 1/03

ol [CH1 j 1/09

joz fCH2 j 1/010
O3 ICH3 j 1jo11
Ijo4 CH4 :II 1j012
IJOS [CHS j /013
IJOE CHE j 1/014
o7 [H7 j 1j015

A iE 98

Zancel |

HE :II
Ha j
Hlﬂj
Hllj
H12i||
HISj
H14j
HISj

/0 AFp 2 &, Rl

T RT3 Rt

257
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—
1/00 (LSE) |EH 0

1/ [7:0]
. %7 LSB=CHO,MSB=CH7

=]
I/O0 (LSE) |EH 7 o

IO [14:7]
% % LSB=CH7, MSB =CH 14

DQS: DDR (Double Data Rate) #-5% % # +r DQS PIN, 3 i DQS ¥ X 2 3% i, K
% SDR (Single Data Rate) -

P IR AL % %i#- NAND Flash  1/00 - I/O7 i 4% 8484 47 &

Flash #=4s#-5% % 2

=

¥ DS _ IEH 14 <]

Flash ¥M&EHSRTE ——
™ Toggle | ONFI DDR. Mode

% #7f9# NAND Flash DDR #i-5* © 2. Command / Address / Data p#, 3ii%% 4 3 DQS,
T 4 iF Flash 4= 4~#-7% 3X Z_ Toggle / ONFI DDR Mode; ##_SDR #38 ™, Rlm p 2 ¢

Flash #= 4>#25% 2% %

tREA / tDQSQ:
|'tREF'.}= 5.0ns |'|:DQSQ = 5.0ns

NAND Flash ## B~ 3 4lpF, & 2L 5% b 5% (Edge)d FB-F4L, @ L AMEL ™ Gur
B KR8, 12 ;QB’\;*#J, AR PR A SDR #5:4 T 2 tREA; DDR #:58 ™ B

5 tDQSQ - % & H i & 200MHz £ 5 T 5 5ns;m 400MHz #5437 B 5 2.5ns °

WP il T forsth A BF 2 B 7 5 (REA
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Time Div: 7.5 n=s . H
Aocquired: 11:47:26.

-75ns  -67.5ns 60ns -525ns -45nsz -37.5ns 300
(T U T (ST NI NN U WU (U WU ST ST B |

DO: 00 Do:

NAMD Flash

Har.d Flark,

Data Bus

Blo e T opsih A 2 B % 5 tDQSQ -

5

75 ns —E?.|5ns —E{?ins —52.|5n5 —45|ns —3?.I5ns -
R T T T P TR I T PO OO IR T

Time/Diw: 7.5 n=

Acogaired: 12:07:49.63 —112I.5ns —1-D|5ns —5?.|5ns —5-:?ins —BEFHS -
L T T T T I PO IO I T

Idle ] DO: OE DO: 48 | DO: ES DO: C3 DO: C2
‘ 30n

17.5n 27.9n | 32.5n

17.5n 12.5hn 17.5n 27.5n

32.5n | 57.5n

- 27.5n
MNAMD Flash ) 92.5n

Hard Flarh,

Data Bus

Commands accepted during busy / Busy time check:

¥ Crads. accepted during busy

[T Busy time check

Commands accepted during busy # i g K Z_Ex* e, $&7T —I ¢ NRAT FH oo
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Commands accepted during E x|

Commands accepted during busy
1 |?nh 5 |><><h
z IFFh & |><><h
3 |?sh 7 |><><h
4 I?Bh g |><><h

Cancel |

#t 7 it 5 = NAND Flash Busy time check kz# 2 it =, 7 ¥ 2 NAND Flash
Command, ?E;{ﬁia?] »~2_ Command % 70h/FFh/78h/7Bh -
F 4 E ~ Zie#iciE, P& Busytime check fx# 2 ik i ™ ¢ Command H#-¢ 4% £v% o

T Bl 5 8% & Busy & & T ¢ Command 70h:

Event 1 |4-0R |
Command
70h

Commands accepted during b =

Commands accepted during busy

| 1 |?0h | 5 |><><h

2 IFFh 3 |><><h
3 I?Sh 7 |><><h
4 I?Bh g |><><h

Cancel |

Time/Div: 60 ns
Aomquired: 16:35:22.352 -100ns. 100ns 200ns 300ns 400ns 500ns 600ns 7001
Doooflonolnoos%inolonnlvcooloreafon o0l eT T nelon sl cnoalonmlivoolonaioneliong

T

T

| READ STAT. REG70) |

MAND Flash

HandFlarh

Data Bus

Busy time check g% #_M B 7, % & fx* Busy time check, 4 if v ¥ 4 * Setting...,

BT T FH o
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Busy time check x|
tBusy1 |tEiusy2 | EBusyS | tBusy4 | LE 4 | bl

—tBusy [ Range: 0.1us - 250ms ) —

— Command
1 {10k
Z [¥eh

3 [4xh

4 [4xh

1]

0] Cancel

Busy time check # it # & 6 22 NAND Flash Busy time & &, * 2 45 < 4 = Command,
Busy time + »t &% b’L’rﬁi%J 2 PERF WP o 4t 5] 5 Command 10h f=H Busy time + *%

%00 26Us THPHE, 4ot MR LT WA AT L E:

g% >> Command 10h fr# Busy time >=25us 2_ fiz

LY PAGE PROG. #2(10) |

MAMD Flash

EN=gi=]
HardFlarh

[ata Bus
|

State / Event: 2 % 2% z_ State / Event % & bsp, 4 %] f§s Command /

Address/ Data
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PAGE PROGEAM #1(&0) O0Z6E1 oooo 7B SD ED Gh (] E7 oo 30
O0Z26B1 ooos 26 A0 71 Ch EC 57 E4 23
00Z6E1 o010 6l 13 3l 7 58 AC 38 13
00Z6E1 o01g o7 EE 9B 63 74 36 C5 E8
O0Z6E1 ooz0 4D C5 65 Fo 3B G4 58 14
Yoo

78% Command 80h: # Eventl ¥ & Command ﬁi%J » 80h =rjg¥ >+ Command 80h 2

i ©

Event 1 |4-OR |
Command

30h

Address

Rowe IXXXXXXh
Column [+ IXXXXh

Data

Diata Offset

bl fzteh Jzah fzteh

Time/Div: 60 ns
Acquired: 13:48:23.961 L IAl'D"THEI lan : I‘ IIO:ns

200ns 300ns 400 nz
c0oll nallon ' '

PAGE PROG. #1(80)

NAND Flash

Hand Flark,

Data Bus

78% Row Address: 0026B1h, Column Address: 0000h: # Eventl *# =7 Row ﬁi%J »

0026B1h; Column ﬁi%J/\ 0000h, = jf 3 >+ 4p T 2. Address 2z e
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Evertt 1 |+OR |

Command

Tine/Div: 60 n= z
a0k Acquired: 13:48:23.961 " —l{)fl)r!sl T I| 100ns Z-DII)ns . E-DZI)ns : 4-3?!15

Address

Row |uuzse1h
Column [V |uuuuh

Data MAMD Flash

Data Offset

th th fith Jih

HandFlach

Data Bus

f8# % Row Address: 02E200h, iz 3 Column Address: & Eventl ¢ % 4 i& Column
# 77 A& T & Column Address, ] ¥ Row @?J ~ 02E200h, = ¢ g% >+ Row Address

02E200h 2 &g e

Everit 1 |-I-OR |

Command Time/Div: 60 ns
ik homuired: 13:48:23.961 ,  Aes 4| 29 2@es | 3ex | s00es

Address
Row 0ZE200h
Column [ [2iieh

—— MNAND Flash
fxn feshl kb ik
Data Bus

fP# iz % Data: % Eventl ¢ 7 i DataOffset, v j§# iz & =% 2. Data,

»|f§ 3 = & =¥ 4 Byte Data: 9Dh, EDh, 8Ah, C3h -
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Evert 1 |4-OR |

Cornmand Time/Div: 60 ns
-100ns | 100n= 200 n= 300 ns 400 ns
SRR IR IR PRSI | SO T PO SO O B (P SO PO SO RN T (PO SR SO

Aoouired: 13:48:23.961 0.

POGE PROG. #1(80) |

Address

Faw IXXXXXXh
Colurmn v IXXXXh

Data NAND Flash
| Data Offset I
9Dh EDh fzah fc3h
HandFlarh|
Data Bus

j4dp =% Data: % Eventl ¢ Data 7:¥ Data Offset, o+ jf# 4y < iz ¥ 2 Data,

bl4p T % B » NAND Flash % 4 i3 Byte Data: 7Bh, 9Dh, EDh, 8Ah

17!

ll'L

Evertt 1 |-I-0R I

Cornmand Time/Div: &0 ns z
equire: 13i40i2. 060, CA%re [ o e W s

| PRGEPROG. #1(50)  |f

Address

Row IXXXXXXh
Column v IXXXXh

Data

MAND Flash

v Data Offset

7Bh a0h JECh Jah -
i 1 z 3

Data Bus
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SD/eMMC g%

¥c#: SD/eMMC 8%
) TA R Sk ) £4# TSD/eMMC Trigger ; » 40T Bl¥rT 0 RN Y ¢ 3 5 fERR

SRR R R R e RRR TG AR o o

Mode |Mn.s/R [ max s/R | Available... | Min. M... | Max. Mem. | .
+ (1 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] sPI Trigger(800M)-2 800MHz 800MHz 9 256 8M
+ ] SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SvID Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Serial Flash Trigger(800M)-9 B00MHz 800MHz 9 256 8M
- {21 5D/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable —
5] So/eMMC Trigger(1.66)-4 16GHz  |166Hz 4  [256  [i6M |
[] SD/eMMC Trigger(800M})-9 800MHz 800MHz 9 256 8M
[£] SD/eMMC Trigger(400M)-18 400MHz 400MHz 18 256 4M
[£] SD/eMMC Transitional Storage-32  200MHz 200MHz Fixed Auto Auto =
[£] SD/eMMC Transitional Storage-8 200MHz 200MHz Fixed Auto Auto
[£] sp/emMmC Trigger-36 1Hz 200MHz Adjustable 256 M
[£] SD/eMMC Trigger-18 1Hz 200MHz Adjustable 256 4M
[£] 5D/eMMC Trigger-12 1Hz 200MHz Adjustable 256 &M P
[£] SD/eMMC Trigger-9 1Hz 200MHz Adjustable 256 8M
[£] SD/eMMC Trigger-6 1Hz 200MHz Adjustable 256 12M
[£] SD/eMMC Trigger-4 1Hz 200MHz Adjustable 256 18M 4
+ T 1 Br Trinnar 1d= 2NNMH= Adinctahla I5A Adinctahla

EE s SEd
#TTme o BFI LA TigiEe | SARH R A T ) BT TiiE

2
J

2L TSD/eMMC i 3t T3 | > € J 4T BT o

SD/eMMC BR S8 =

Channel - State 1 Logic Condition. @ OR_ Timer Condition
- ogic Condition
ak  foo 3 — True 2 [~ AND Timer 1 |- 5.000 ns
- Fi Event1 [+ OR
cMD  [cH1 ZI State_l |_ —— False l ] [ AND Timer 2 m 5.000 ns
WATES |87 2 ZI State 2 . ); —> Trigger @ Command ( Response
| }‘-| If the condition is true, then...
Protocol 11 |cmd 18 - READ_MULTIPLE_BLOCK | —
Reset Counter 1
@® SD (" eMMC Klol1] ser Defined |
State 3 H DATAD = ser Define:
= cMD only e3 3:‘.| [” Reset Counter 2
® CMD + RESP Command [¥ Start Timer 1 from reset
lofa] 18 | i [¥ Start Timer 2 from reset
Y,
DA Addﬂ'g:ﬂ] 24] READ_MULTIPLE_BLOCK
o | [ ooh ]
[ | Tr\gger|
Data Address[23:16]
Data Address[15:8:
7 e Period
limn.nnn — + State x5
0ch
tODLY Time +Counter x2 |
Host -> Card Ons ERG E
:
Card -> Host 2.5ns Timer 1
Timer 2

M << Advanced Setting
Undo [# Pre-Trigger  Pass Count ’—Ojl A ‘ 2 | =i | [z | = ‘

o
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1. Channel: £ # i1 :f > SD/eMMC j§% ¢ 5 CLK ~ CMD ~ DATAO = i il if o

Protocol
" SD i eMMC Command Response Argument CRCT
CMD18:READ MULTIFLE_BLOCK 000 8000h 1t
" CMD only Rl :CMD1&:READ MULTIPLE BLOCK 0000 0900h ‘ésn
@& CMD + RESP CMD12:STOP TRANSMISSION 0000 0000h ‘a3on
R1b:CMD12:STOP TRANSMISSION 0000 0BOOh '3Fh

SD/eMMC i 345 ZE % ¢ B2 45515 > Ml = & 40% CRC AZR4A] -

1B A B

£ 4% CMD only P& 2 % %5 14 & f§ % CMD18->CMD12

¥ # CMD + RESP p¥, %% % = I+ & f§% CMD18->R1(CMD18)->CMD12

Ff % i # Protocol SD + CMD only.

Idle Period: ﬁi-?] ~ Idle Period ¥ 124584 LA e B fice { 7 5 FE D & - B3 e Gl g,
BopEE lus, BXEE LS, 2 VOB R gL e, FEEE S 100ms o

tODLY (Output delay) Time: 4 £ iplgcn7% ke, 7 3 & Host to Card 2 Card to Host £zt
BpER A R #rren =34 A5, Host to Card fg 3% 2 0, Card to Host Fg 2% % 1.875ns -
Check CRC Error: # =3P~ CRC7 2 CRC16 45 ;52| %renrt 5v, ¥ SD/eMMC i i 3% 2]
BT5 TR, Akt CRC &R A F X2 L% iﬁhg JR&, #TioRE Fi

REER AT o

SD/eMMC CRC Check Settings [

Channel

DATAD |Ch2 DATAL |Ch3 i‘ DATAZ |Ch4 i‘ DATA3 |Ch5 i‘

AUX Ch 6 i‘ | Disable CRC Check When AUX is LOW

[¥ Check CMD (CRC7) Error

(" 4-BitData (e 1-BitData | Data DDR Mode

Block Length |512 ¥ | Bytes

Write CMD List For CRC Check

Group 1 Cmd 24 - Group 2 Cmd 25 -
Gourp 3 Cmd 24 A Group 4 Cmd 24 hd

Read CMD List For CRC Check

Group 1 Cmd 17 - Group 2 Cmd 18 hd
Group 3 Cmd 17 - Group 4 Cmd 17 hd

Default ‘ OK | Cancel |

Channel: % #_ CRC Check #77% & * i i, % #_7F 1345 Aux PIN mﬂi%l ~ kP CRCH# 24

Check CMD (CRCY7) Error: B fx Command line e CRC 4 &
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Check DATA (CRC16) Error: % f¥cDATAlineshCRCH#: %, ZE L i&- HETATF

HERZBARW &2 27 & 4 CRC 5 CMD, 7%tk & CMD17+18 (Read), CMD24 -
25(Write)
QFONFERERL 5T BIAERRT TR

3. AT FERLH

@ Command ( Response

|cmd 13 - SEND_STATUS |

DATAO = [X 01| User Defined |

S|T |Command
o1 13

RCA[15:8] {Cmd 13 - SEND_STATUS
E6h

RCA[7:0]
24h

Stuff Bits[15:8]
aoh

e —

CRC E
*xXh 1

SD/eMMC % i 1§ 3 % i+ & 48 Command, Response $-#cts 3%, 4r% & /% /& T_F B35
NE, T AEE Any Command #8355, f1* LA Viewer 1 SD/eMMC 25 # it & 17

RN FER -

Timestamp | Command | Eesponse | Data | CRC7 | Information
0.011239375 ms  CMD1:READ MULTIFLE_BLOCK o042 sscon  [EER
0.011560625 ms R1 :CMD1g:READ MULTIPLE BLOCK 0000 0900h  [&8m
0.413851875 ms  CMD12:STOF_TRANSMISSION 0000 ooooh (SR
Bl .
W CMD13:5END_STATUS E624 0000h = I
. ] BT :CHDL3: SEND, STRT0S Bo00 oooon

0.98829625 ms CMD18:READ MULTIPLE ELOCK 0042 5CCOh [4DR
0.9886175 m3 R1 :CMD18:READ MULTIPLE BLOCK 0000 0900h  |&8m
1.330894375 ms CMD12:STOP TRANSMISSION 0000 0000R (30RO
1.331215625 ms R1b:CMD12:STOE TRANSMISSION 0000 0BOoh  [3ER
2.150086875 ms CMD13:SEND_STATUS E624 0000h  [@8R |
2.1504025 ms R1 :CMD13:SEND STATUS 0000 0saoh  [AERL
2.161419375 ms CMD18:READ MULTIPLE BLOCK 0043 4000n  [GER
2.161740625 ms R1 :CMD18:RERD MULTIPLE ELOCK 0000 0%00h  |&Sh |

SD/eMMC 2% % &

H

7

\\?{r

AR R 40T
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oato= [X 0 t] o g ma s 54 DATO g e -

WS

R THFET *Ahﬁ%@fﬂ}dﬂx , TFE XN EAERE

X 2 Rl SHPER U h FL 8k, - B4 S8R F b ITLSE, LGP
2T RMG e BEE A
%ﬁﬁﬁﬁﬁiﬁﬁﬁﬁ,ﬁ%ﬁ&ZFQWﬂﬁﬁéﬁﬁ%ﬁ,&?*imﬁimg
BEOT 32 F e 3 o

i 4% f§ % Responses P¥ 3 /L & ot ff 2 i1 § 7% & Response it 4 , Response if 4% ("% 14
Fbodp om M, FORME R o e A

_User Defined | o, (AR ETE SRS SIS SIS E RS S

SPE PR E Y TR S

User Defined Settings @

Command Description ‘

(Double Click...)

(Double Click...)

(Double Click...)

Cmd 21 MyDef1
(Double Click...)

(Double Click...)

(Double Click...)

Cmd 40 Testl
(Double Click...)

(Double Click...)

(Double Click...)

(Double Click...)

(Double Click...)

Cmd 63 TestCmd
(Double Click...)

(Double Click...)

Y

Command Description w

lcmd21 v | |MyDefl

_, ..... EEE._ Eﬂﬁﬁ |

PREIFFRELO BT TAFE, FRHFETe 2 8BF A c FHFEIHFEHRER

o+ ”%»m@:ﬂ&mwﬁﬁi%ﬁéi%ﬁﬁ@%?ﬁ%ﬁf%@%%&éo
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4. pE I (Timer) & 3 & F (Counter)ik 2 344 iR 12385 o 35 f 3 3P
5. Redo/Undo: 7 i¢ * «‘g{ﬁﬁlz\ {83sdkp mﬁﬁl/\ T, R Fept - HIEET

- et i
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Serial Flash f§ %

¥c#+ Serial Flash f§ %

3 TA R 2Bk % ¥ 4% [ Serial Flash Trigger ; » 4™ Bl#17% o

PSR Ptk & 800MHz -

CRUETI 25y

#7T Tmme ) 6 ¥

“ , » 84 T Serial Flash &

SR T

AR 0§

R W

Mode | Min. S/R | Max. 5/R | Available... | Min. Max. Mem.
[Z] soom 800MHz 800MHz 9 256 8M
[Z] 400m 400MHz 400MHz 18 256 4M
+ (1 200m 1Hz 200MHz Adjustable 256 Adjustable
+ 1 UART Trigger Baud Rat... Baud Rat... Adjustable 256 Adjustable
+ ] CAN Trigger Data Rate...  Data Rate...  Adjustable 256 Adjustable
+ ] 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ ] 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] SPI Trigger(800M)-9 800MHz 800MHz 9 256 8m
+ (1 SPITrigger 1Hz 200MHz Adjustable 256 Adjustable
+ (] SVID Trigger 200MHz Adjustable Adjustable
S} Serial Flash Trigger(800M)-9 E_-E_
+ (1 SD/eMMC Trigger 200MHz Adjustable Adjustable
+ 1 LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable
+[_1 NAND Flash Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ (1 svI2 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+[_1 USB 1.1 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 Bxternal Clock 1Hz 200MHz Adjustable 256 Adjustable

m

foen TRAY ) BRI T i

%

270
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CS# Glitch Trigger —g 0

None il

Ji

|w tSHSL - 5ns

tCLQV - 8.75 ns

¥ Trigger

4+ State x5

=+ Counter x 2

1t

o Quad Mode [ Data Offset [0~ Byte(s)
Ji 4 7/0 Data
. | _6 s BER ﬂ|}{:{uh |c|1: |nz: |E|33h

Timer 1 ‘

Serial Flash /SPI—&ND Flash Trigger Settings 9 e -

Channel - e—— / State 3 ./
st ’THD i‘ Ri” Logic Condition ® OR (" AND
" = P True Event 1 ]-l- OR |
o State 1 ‘
SCLK lcH1  — —> False
SI/SI00 |cH 2 i‘ State 2~ ‘ ——> Trigger - ’? D ‘ Q H Command ‘
. Single Mode
SO/SIOL |cH 3 Z‘ I = [oBh [xotn
R State 3 L _"’ 8 Cycles
WP#/SI02 |CH 4 :‘ T2
Hold#/S103 |cH 5 i‘ - ‘ s ‘ D ”? ‘ Address ‘

ﬂ@ ﬂ ﬂ|:ocnunnh

Quad Mode ‘
6 Cycles

Dummy cycles ‘

Iz—i‘Dummycycle
|s|ofa ]

Data ‘

Timer 2

‘ Advanced Setting >> |

Undot‘n T [¢ Pre-Trigger Pass Count I—:‘ A ‘ FiE ‘ B ‘ HESE il ‘

1. Channel: E#i i > 14457 FHAT R T 2 3| B -
2.FANFEEE A R RRF S Rp
BAAFFERELH: M HREH T IR LB T 7 animf e
8 oo

RN |
T —=—

16b || 24b 320 ﬂW

Single Mode | LT A

24 Cycles

8 il Dummy cycle

s o|ef|

Data

Single Mode v Data Offset |0 ilayte(s
1 O Data

In (= Out J’F’_’_I_

271
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RORBFUPEF LA R S, 5 R (RS

Jolo] | -lsBel | [slofm
Fﬂﬂil JSingleﬂc:l Dual Mode Quad Mode

8 Cycles 4 Cycles 2 Cycles

Don’t Care Single Mode Dual Mode Quad Mode

* Command ~ Address ~ Data % 1 i » 4p L e, & LFEFX"HLELE -
BHE 27 4 1V DstaOffset [ povt gy R x4 Data s i, BECE T 0445634 3 Data ff =
iz B, 4o B R 0, i~ FFR XXh XXh XX 3% ¢ i % & Data 0 = FFh 2
Data1,2,3=Any iz % -

*F B~ fo Data fy tAp B e 3 P, 0 R RESR A LE 5 Dummy Cycles, 4ot ] #7
7, Dummy Cycle £ & % 8 Clocks, B]#-4 1% # & 8 Cycles.

R R R S e ek i 2 2 U 4 2 NOT 5 2, s NOT e

v - :’zﬁi%J % % Command £ 5 ffa 8 p o

4. CS Glitch Trigger: 3K =7 MR A% CSfei s s, frif e sV if s 5 T 72

\Y

f, PEAFEL jﬁs FI# iz ¥ o X TPFT A B 4% High Pulse 2 Low Pulse 15/ %,
B % & 5 0.625ns, B < & 5 80ns
5. tSHSL % tCLQV #% % 3 8345 3% TtSHSL % tCLQV ¥ ™ # j§ % { 5 pbiT IC chif
TERESS, 4 T U B 4 iF £k tSHSL ek 2, & 1R eh ¥ % tCLQV i % w4
$ ¥ it 3 Data #f = enff 2 4 pe

6. Redo/Undo # it 4: Redo/Undo # & 427 14 i * —‘ﬁﬁi%l AR S R TR=g

s
v
=
kS
P

B F T - /E T - i
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SMBus/PMBus 8%

fc#: SMBus/PMBuUsig #
I TA RS Sk 2, 4 TSMBUS/PMBuUS Trigger | o 4o BT o B R F e RIE

RATH G0 KK -

Mode | Min, 51R | Mazx, 5/R | Available ch, | Min, Mem, | Mazx, Mem, | ﬂ
+|[L7] SvID Trigger 1Hz 200MHz Adjustable 256 Adijustable
[Z] serial Flash Trigger(a0om)-o 300MHz B00MHz 9 256 aM
+|[_] S0y{sMMC Trigger 1Hz Z200MHz Adjustable 256 Adjustable
+|[_] LPC Trigger 1Hz Z200MHz Adjustable 256 Adjustable
+|[L7] MAND Flash Trigger 1Hz Z200MHz Adjustable 256 Adjustable
+|[[]] SvIZ Trigger 1Hz Z200MHz Adjustable 256 Adjustable
- |5 SMBusPMEUS Trigger 1Hz 200MHz Adjustable 256 Adjustable
[Z] Transitional Storage-32 200MHz 200MHz Fixed Auto Auta
[Z] Transitional Storage-& Z200MHz Z200MHz Fixed Autko Auto
] svaeusiPrvpus Tri Adjustable
[Z] sMBus/PMBUs Trigger-18 1Hz Z200MHz Adjustable 256 4mM
[£] sMBusjPMEUS Trigger-12 1Hz 200MHz Adjustable 256 6M
[£] sMBEusjPMELS Trigger-2 1Hz 200MHz Adjustable 256 aM
[Z] SMBusiPMBUs Trigger-6 1Hz Z200MHz Adjustable 256 12M —
[Z] sMBus/PMEBUs Trigger-4 1Hz Z200MHz Adjustable 256 1GM
+|[[] USE 1.1 Trigger 1Hz Z200MHz Adjustable 256 Adjustable j
kRS Skl

BT Tme o gFaiis o gt SR i T A, ¥ Tgix

%, > 24 TSMBUS/PMBUS i 3t T 5 | » € NI4T B#rr o
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SMBus/PMBus B2 8S5E

r—Protocols Select

¥ SMBus
" DDRZ
 DOR
" 5PD SDRAI
— Triggers

[~ Repeat Start
r Stop
[ ack
™ nack
Check PEC

" PMBus

% Mone Group Command

| Group Gommand

—Channel R

un
SMB{PMECLK Ho j NP —> Tne
SPBJFMEDAT H1 :II S 1 | | — False
I~ aug HZ j — Trigger

=1 | Triggerl |

+ Statex 7 |
-Counter x 2 |

Timer 1 |
Timer 2 |

x|

—State 1

Fields

Logic Condition

Event 1 |+0R I

= or  aND

Address

Command

Crata

fx

=i

=i

=i =l

frsh

frh

ot

frsh

= AL

s

i

Advanced Setting == |

W Pre-Trigger

mda | Redo

0 ;l
Fass Caunt I =

#A | we | #Z= [ mE | m |

Channel: £ # i :g > SMBus/PMBus f§ # ¢ z SMB/PMBCLK, SMB/PMBDAT 14 %

AUX

Protocols Select: i 330 & &

SMBus/SBS/SPD » SPD » 4~ &

BERHF 2B o HY AUXVEBRZFRY -

DDR3/DDR2/DDR/SPD SDRAM -

SMBus f PMBus > # » SMBus * 4 %

Triggers: # i Repeat Start / Stop / ACK/NACK 12 %2 Check PEC jf# - Check PEC »

% None Group Command / Group Command -

Redo / Undo: Redo / Undo # s # 12 fi& # 75‘

B~ [ T kil

IS FER T H

_E

G

~ i

D W TR AR

v

274
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Fields
address I'u'u'rite j IX j
|oBh
ACK -
Command IEIlh
Daka
[ack  rllack =lmwack x| fx =]
[zch |o1h |aEh [x¢h

+ f§# Address/ Command / Data f=£ Wr/Rd 12 % Acknowledge -
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SVI2 f8 %

Ec#sSVI2§g %
o) TR S8k E® TSVI2Trigger, o 4o T Bl AT o FER Y s RIR R 19 E

Mode | min.s/R | Max.S/R | Available... | min. m... | Max. Mem. -

+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ ] SVID Trigger 1Hz 200MHz Adjustable 256 Adjustable

[#] serial Flash Trigger(800M)-9 800MHz 800MHz 9 256 8M

+[_1 SD/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ 1 LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ 1 NAND Flash Trigger 1Hz 200MHz Adjustable 256 Adjustable

- {33 SVI2 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto B
[£] Transitional Storage-8 200MHz 200MHz Fixed Auto Auto
%II__
[] sv12 Trigger-18 1Hz 200MHz Adjustable 256
[£] svI2 Trigger-12 1Hz 200MHz Adjustable 256 6M =
[&] sv2 Trigger-9 1Hz 200MHz Adjustable 256 M 1
[£] sv12 Trigger-6 1Hz 200MHz Adjustable 256 12M
[£] svi2 Trigger-4 1Hz 200MHz Adjustable 256 18M

+(_1 USB 1.1 Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ 1 Bxternal Clock 1Hz 200MHz Adjustable 256 Adjustable e

BT TR o BFI R TR AP R A THA | B TR

fiJ s gl;‘!;,%t FSVIZNF%]‘%?\W@J ’ g I b T B #rT o
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SYIZ i 2 MF

—Channel
SUC HOo :II
59D H1 j
¥ syT [Hz j
[ aux Wj

—Errar Detect
[~ 54D Packet Erraor
[~ 54T Packet Error

Lrds | Reda

Run

N
Skate 1 | P—

—> True
——> False
e Trigger

> § Triggerl |

-+ State x 7 |
“Counter % 2 |

Timer 1 |
Tirner 2 |

v Pre-Trigger

Pass Count I a

L1

x|
e Logic Condition @ 0RO anD
Ewvent 1 |+OR |
—5%D Packet
VoD YDOMB PSIO0_L
| | 2
PSIL_L TFH
[ieh =] fxn [
Load Line Slope Trim
fzh [
Offset Trim
fzh [
SYID ANE
i“xxh [
~S9T Packet A
SYT1 SHTO
= N | O | C—
WOD Vaoltage
i“xxxh [
VDDME Yoltage
i“xxxh [
| “Advanced Sething = >|
#A | | Em | we | ww |

Channel: % # i SVI2f% ¢ 7 SVC,SVD, SVT 113 AUX e S5 # % v il if -

#Hd SVT 4o AUX ¥ EEZF@#* > SVTIER AR * 0 AUXTER A # % o

Error Detect: SVI2 1 % 45 3% 1 |7 it . SVD / SVT Packet Error ¢ i p|H £ & +
T+ FE o SVD 3¢ + ] 5 27 bits; SVT 3¢ + ] 3

Hé )L D2

-~

8 £%% 0Ob-

Redo / Undo: Redo/Undo # & ¥ 14

FRE - H /T - et

—'F'?@?J» & edp "umﬁ%J)»

20 bits - SVD Packet Error ",f 7

A AE

R H

B etk hH4te ¢ BitTimel:5 £.F 5 11000b 2 % Bit Time

FaoomRy

IS FEER LR 3 EER %Y K LPF SVI2 2. SVD Packet = SVT Packet -

277
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7§72 SVD Packet:

— 5D Packet
VDD YDDNE PSI0_L
=||nh Mot ¥DD ¥ | [0k ot voDNE ¥ | {1h |
PaI1_L TFM
Jth =l i =
Load Line Slape Trim
|ah Iritial LL Slope =]
Cffset Trim
| 2h Use Initial Offset =]
ARD
SYID
= | |0.60000v (sah) =]
Tiuestap WD |VODNB | SVID ol BSD TR Slope Trin | ngtaet Trin | 571 | ol Valt/Current
000405 0 0 0.60000% (98) 3 1 |Tnitial LL Slepefd)  Use Dnitial Offseriz)]
0060 0s VD[] 0 L.30000% (28) 5 0 Tse Tnitial Offaec(d)
78 SVT Packet:
—SWT Packet
SWT1 SNTO
= =l =l
YDD Yalkage
= | |1.33750v (122h) =]
YDDME Walkage
=||1.15625'-.-'|{13th =]
Tinestanp VID | VDDNE | SVID Code ‘ P5L ‘ TFN ‘ Slope Trim | (0ffzet Trin ‘ ST ‘ Volt ‘ Volt/Current
-0,001175 s | ] 00 1337507 (122) L.1SK2sv (13F) )
1.018485 ns [ ] 13 1162507 (138) 1.15000V (140)
1.038145 ns [ ] 13| 0.97500v (150) 1.15000V (140)

7% VOTF Complete + AUX High:

—SWT Packet — &Ll
SWT1 SWTO

=|[in =] [on =1 [ =]
YDD Yaltage

il |izxeh =l

YDDME Yoltage

il |izxeh =l

Tinestanp | Offset Trim | VT | Volt | Volt/Current Error Description
-0.014045 us [0 0.97500v (15C) | 1.150007 (140] Voltage Only
-0.00029 18 YOTF Complete )
0.00561 ns 0.75625¥ (L7F) L1.15000% (140) Yoltage Only
278 Acute Technology Inc.
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Time/Div: 30 ns '
Acquired: 10:59:2 S50z 300ns -250ns o 200ns 0 -lsOns -100ns 50 ns i 5
PRI P T A IO T O S PO TP SN SO PO TP SN PO PO TR SR SO PO SO NP VU R B NP AN AE. U B B

SV

SWD

SWT

3l]n 20n 3l:ln 20n 3l3n

SWI2

ALK

L

B S8k TP
% SVD Packet * =1VDD, VDDNB ...Offset Trim 1i|4ﬁz»f&? 4G =l# s e

.
8% SVD Packet » 2SVID 2 _LF:Q-L“’ o ;I/J/J/J; F e g i o
7% SVT Packet ® # SVT1, SVTO 2 i&;fp 4 % i|/£|¢ F f eE o

782 SVT Packet ¥ VDD Voltage / VDDNB Voltage 2 _|:F%i_“’ G :ll_llJ/J

7 fenig it oo
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USB1.1 f§ %

Fc#sUSBL.178 %
) TR S8k ¥ E# TUSBLLTrigger; o 40T BT o F R T ansRIF R 1R

Mode | Min. /R [ Max.5/R | Available... | Min. M... | Max. Mem. .

+ L1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ ] SVID Trigger 1Hz 200MHz Adjustable 256 Adjustable

[£] serial Flash Trigger(800M)-9 800MHz 800MHz 9 256 am

+ 1 5D/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ 1 LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ L1 NAND Flash Trigger 1Hz 200MHz Adjustable 256 Adjustable

+ (1 svI2 Trigger 1Hz 200MHz Adjustable 256 Adjustable

- {3 USB 1.1 Trigger 1Hz 200MHz Adjustable 256 Adjustable P
[#] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto
[£] Transitional Storage-8 200MHz 200MHz Fixed Auto Auto
Edf Uss 1.1 Trigger-36 |14z |200MHz  [Adjustable [256 oM |
[£] USB 1.1 Trigger-18 1Hz 200MHz Adjustable 256 4M -
[#] usB 1.1 Trigger-12 1Hz 200MHz Adjustable 256 &M |
[£] USB 1.1 Trigger-9 1Hz 200MHz Adjustable 256 am
[£] USB 1.1 Trigger-6 1Hz 200MHz Adjustable 256 12M
[£] usB11 Trigger-4 1Hz 200MHz Adjustable 256 18M

+ 1 External Clock 1Hz 200MHz Adjustable 256 Adjustable o

#T T o BFIE e g M ERF R A T B Tiwix

@ > g TUSBLL M R 2% | > € D R4eT B9rm o
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UsBl.1 FEESMIETE

[~ crRC-16 |><x><><h

—Error Detect

[~ PID Error

" CRC-S Error

[™ CRC-16 Ervor
[~ EQPError

[~ it Stuffing Error

Unda | Redo IFPre—Trigger

x|

—Channel —Skate 1
5 — P;iufn . Logic Condition & oR { AND
+ EH 0 — True
= ; Event 1 [4=OR
D- FHI jl S —> False | I
I AUx ICH_zj ——3 Trigger Fields
f =]
—apeed
Frarmne |><><Xh
% Full speed T Low speed Mumber
—Triggers Add = j
ress
[~ Enter suspend (Idle = 3 ms) |><><h
[~ Exit Suspend (Exit idle > 10 ms) % @ Trigger | |
I~ cres o Endpoint [

Cata
<+ ctatex 7 |

Jereh Jieh

“counter x 2
Jrh Jpeeh
Timer 1 | Al
Timer 2 |

i

| { Advanced Setfing > :>|

Passcont | 0 @A | e | E® | mE | e |

Channel: E#:id:g > USBL1j§# ¢ z D+, D- %2 AUX &

P AUX FiE#E I TR o

Speed: & & #-7% & 3% > :# (Full speed) / ™ :# (Low speed) °

R+
w7

#*z By o H

Triggers: # i Enter Suspend / Exit Suspend 12 2 CRC-5/CRC-16 g% -

Error Detect: 3 i PID Error / CRC-5 Error / CRC-16 Error / EOP Error / Bit Stuffing

Error jf % o

Redo / Undo: Redo / Undo # s # 12 fi& # 75‘

FRE - H | T e

IS FE R T

)N

—
G

_E

7% PID:SETUP; Address = 01h; Endpoint = Oh:

FEE D Al AL R

281
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Fields
FID | sETUP =l
Frame
Mumber IXXXh
= |
Address
joik
Endpaint: IDh
pata e
M
kb ith Jish fiah
Tinestanp | He. | | Frane Muber | Adoress| Endpoint| CRCS | DATA ASCII | cecls | packet Duration |
0,000 ns 357 _ GORTOGEN)  Dome i 3 us(33 Bits)
-0.002245 w3 358 | | SETUB(TOKEN) i i 17 | 3 us(33 Bits)
0.00142 13 358 DATAD(DATE) OO0 840000 00 0L 0D ........ 060E 8 us(9 Bics)
0.010425 13 360 | ACK(HANDSHAKE] 1 us(17 Bits)
L.009085 s 361 SOP(TOREN) 0289 I 3 us(33 Bits)
L.012955 03 362 | OUT(TOKEN) i 0 i 3 us(33 Bits)
1.01642 13 33 DATAO(DATA) SA 0F 66 01 X3 EO0E 6 uz(64 Bits)
L0275 03 364 ACK(HANDSHAKE) 1 us(17 Bits)
f#% PID:DATAO; Data: 5Ah, OFh, 66h, 01h:
Fields
PID [paTan =]
Frame:
Mumber IXXXh
|= i
Address
freeh
Endpoint |Xh
Dats e
P
5ah JoFh Jesh fo1h
Timestawp | o, | DD | Freme Rumber | Address| Endpoinc| CRCS| DATA | MSCIT | CRCIE | Packet Duration |
-45,379 18 1 SOF(TOREN) 0269 IE 3 us(33 Bits)
R L (0T (TOKEN) i} 0z 03 3 ua(33 Bits)
G5ANEES T 3 DATAD (DATA) 54 0F 66 0 .. EOD6 5 uz(6d Bits)
45365350 4 AR (HANDSHARE) 2 ua(l7 Bits)
453629151 5 SOF(TOREN) 0268 i} 3 ua(33 Bits)
453892515 6 SETUP (TOKEN) i} il 17 3 ua(33 Bits)
45355565 s 7 DATAD (DATA) COOCB4000000 0100  ........ OG0E & us(% Bits)
45346565 1 8 ACE (HANDSHARE) 2 us(l7 Bits)

fi% PID:DATAQ; ¥ %+ 4 Byte Data: COh, 0Ch, 84h, 00h:

282
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Figlds

FID {paTan =]

F

NLanTbEer IKXXh

Address |= ﬂ
fieh

Endpoint |><h

%
—_— Daka Offset

joh foch [z4h jooh
0 1 z 3
Tiestap | No. | PDD | Frme Nmber | Adiress Endpoint  CBCS| DATA MCIL | [RC1E | Packet Duratiom |
20347505 369 |SOF[TOREN) 0289 IE 3 us(33 Bits)
2036451 30 CUT(TOREN) 0 02 03 3 us(33 Bits)
2040850 371 DATAD(DATA) 54 OF 66 01 L. BC08 5 us(6d Bits)
2044015 372 | ACR(HANDSHAFE] 1 us{17 Bits)
2050835 s 373 GOF[TOREN) 0286 0 3 u3(33 Bita)
2055050 374 SETUR(CTOREN) 0 0 17 3 u9(33 Bita)
20561715 375 | DATAD(DATA) COOC 840000000000 ..o, GR0E & us(96 Bits]
20610705 % | ACK[HANDSEAE) 1 us{17 Bita)

Hois Sl TP

Address Fields ¥ :2# =, <, >, <=, >=, InRange, Not InRange % 7 i it o

Vil
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