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Chapter 1 Bus Decode
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Add a Bus Decode:
Method 1:

Click the wizard in the menu, and select the bus decode.

[R]/H= a8 0000 €eppOrli-haay I DN 7 0| sm0mm

Time/Diw: 125 ns [ ] A4 8 g B g

Acqguired: 10:03:09.828 23?“5 ) ‘l3?ns I EiE{‘)ns I *E?HS :
P I TR T O O PO T IR T B I A

103 us 1.23us 1.43us
PR (RN SO R SR o B

PR
j
|
Label | Ch4 Yalue | Activity| Trigger l;Ll _’I

| g 400 ns ﬂ 500 ns ﬁ 100 ns B|IL1111

x|

Select a wizard

HDMI-CEC ﬂ reate the [2C |abel,
DaLl

Line Decoding
DM=512
DP_AuxCh
DOC(EDID)
Line Encoding
FlemxR.any

HD Audio

H

I2C(EEPROM)
125

150

IDE

Indicator
IrDa

ITUGSE

ITAG
LCD1602

LIM
[ Tl ﬂ
I with colar oK I Cancel

Method 2:
Click Add Bus Decode in the Label menu or right-click the label field to show the

dialog box.
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Add Buz Decode

Bus Name

x|

J

Enter a label name with 31 characters or less

Color

T I:l—Wire Q_)

=3 ILF Select the waveform color

o5 I

Parameter

cra LT ®| [ ] white

[

Select a decode type and dick the Advance

(] button to set more parameters
L

v Display the waveforms with decode

[ 1-wire

7-Segment
CAM
DALI
Ds0

FlexRay
HD Audio
HOMI-CEC
HDO

12C

~

FY

Advance

Cancel |

-

1. Bus Name: Enter the label name with 31 characters or less. (Chinese word

expresses two characters.)

2. Color: Set the waveform color.

3. Display the waveforms with decode

4. Display the waveforms with its decode together.

5.  Advance:
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Channel
_\ LRI
i:/ = LN L & = Ea L
L moming
e I
s [ ] .':'I. :: b e sl
Hl..-'-' = [n=
Caolor

arpipe || | ~|
e | |~
mem e || | ~|
Range
I Decode Range
ﬂ Fram IEquFer Head ;I
To IBuFFer Tail ;I

Default |

Set the decode parameters or press OK to use

“Channel”, “Color”, “Range” settings

24.9250

default

settings. There are

Acute Technology Inc.
Copyright ©2018



Acute.

PC-based T&M Instruments

1. Busname
2. Decode type
3. Result

4. Channel name & signal

Specially Bus Decode:

The bus decodes display the data in text format, but some decodes are able to show
the original form for the data such as voice (I2S decode...), image, analog waveform
(ADC decode) etc.

In the future, we will extend the original form display to more applications like:

LCD/CMOS image sensor bus decodes:

memory
(11

Statistic or Bar chart: RPM:

The following original data form display for bus decodes are already available in

the past.
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UART/CAN/FlexRay..bus decodes (released in 2009/9, LA Viewer Ver. 2.0):

The data is displaved acordnq 10 bi ooints in orer to clculte the bit nmber °

'BSS  R:0[P:0 N:1 C:1Sa1 i FID: i Paylen:16

FlexRay Decode

RTR:0 IDE:0 RO:0

UART

UART(RS232)

Lissajous analysis (released in 2009/09, LA Viewer Ver.2.0):

Display the signal in graph by X-Y or I-Q data. -
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S/PDIF analysis (2010/11, LA Viewer Ver. 2.5):

Display the data in sound waveform -

S/PDIF(wave) | (UEJLMIZ

SIPDIF

Setting
Block -
Data Bits

Y
=2 = l
%" Channel |[CHO = 192 (32 ~192 )frames
16 v

[v' Auto detect Bit Rate

Bit Order Parity mode
|o-0000 |Mb/s|| | auxData [tsBfirst | [ven partty [

) Audio Data |LSB first

=
[ Display the audio waveform [v_Playback

12S analysis (2011/09, Ver. 2.6.3): 4 #F (2011/09, LA Viewer Ver 2.6.3)

Display the data in sound waveform -

12s

HI‘IiI\l\l}lllll\l\l\l‘lil\lll
00:00:32:01.17 . 00:00:32:01.33 00:00:32:01.48

Ll_.

= Clock Channel (SCK) |CH 0

Word Select Channel (WS) |CH 1 :I
Data Channel (SD) |CH 2 :I
Data bits | 16 Bits j
| Display the audio waveform

Mode Report
|25 Justified Mode v | |8 Column v |

4l el

«|»
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ADC bus decode (2012/08, LA Viewer Ver. 2.7.3):

Nicnlavs tha inniit Aata in Aranh .

ADC

PBus2

I W W Tl Wt Il o e Wl Tl WPl T WP o B
{ ! | ) ) 1

1 I | J 1 | ) \ ) 1} ! | |
9ms -62.55ms -62.5ms -62.46ms -62.42ms t62.37ms -62.33ms -62.29ms -62.24ms -62.2ms  -62.15ms -62.11ms -62.06ms.-62.02ms -61.38ms -61.93ms -61.89ms -61.64ms -61.8ms -61.76+

44D Convortor
————

PWM analysis (2012/08, LA Viewer Ver. 2.7.3):

Restore and display the data in the waveform window as percentile or frequency °

1 1 I | |‘ ; J \. I | 1
Bims 2.33Sms 2.36ms. 2388ms| 2423ms 2.448ms 2473ms 250ims  2.536ms 2.56ims 2.586ms 260dms.  2.649ms 2.674ms 2.659ms 2.727ms

PWM_Ch0 0 PWM

[ i [ i i i i i i i ] ] i | i %
7ms 19.15ms 21.4ms 23,52ms 25,85 30.4ms32.4ms 34.4ms 36.51ms 38.89ms41.15ms 43.4ms45.4ms 47.52ms 49.89ms 52,27ms 54.4m5 56 4ms 58.4ms60.5 1ms 62,89ms 65, 15ms 67.4ms69.4ms
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1-Wire

The 1-Wire bus has data bits (Reset Pulse, Presence Pulse, Write 1, Write 0, Read 1,

Read 0) in standard or overdrive speed as the diagram below.

Settings
1-Wire Settings x|
Channel
- —Communication Speed Bit Crder
=4 [standard =] { B First =]

—Sampling Point

I 35 us

Setting the channel of 1-wire in LA ICH 1] :II
olar

Set color of daka
am | =]

Reset Pulse

Presence Pulse || Ij

Data | | j

Decode Range

Range

JE:

Fram IBuFFer Head

=]
To IBuFFer Tail ;I
Defaulk | Cancel |

Communication Speed: Standard or overdrive.

Bit Order: LSB first or MSB first.

Sampling point: Set the sampling point N microseconds (us) after the beginning of

each data bit.

Result

Click OK to run the 1-Wire decode and see the result on the Waveform Window

9 Acute Technology Inc.
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below.

Time/Div: 640 us @
Acquired: UB:DD;DDI ] 1 .E?? ms 54.5?1 ms i SS.F:IIS ms i SE.?EIB ms i . 3 n SB.Billlms n &D.BEISms i
I T O S PO (T P I O T PO PO (VU SO PO AU (N SO IO T NOPOT O B Y

Label channel | 2] = 0]
il Ghoe TLRL Dees( [1-wire(iwire) |

Timestanp | Reset | Presence | Data ASCIT =
-0.0303 ma Tnknonm

£2.3573 ns Reset Pulse Presence Pulse CC BE A6 01

30.3575 m= Reset Pulse Presence Pulse CC 44 .

53.6916 ns Reset Pulse Presence Pulse CC BE A6 01

61.697 ma Reset Pulse Presence Pulse CC 44 .

§5.0254 s Reset Pulse Presence Pulse CC BE A6 01

93.0326 ma Reset Pulse Presence Pulse CC 44 .

116.3656 ms Reset Pulse Presence Pulse CC BE A6 01

124.3646 ms Reset Pulse Presence Pulse CC 44 .

147.6971 ms Reset Pulse Presence Pulse CC BE A6 01

155.6959 ms Reset Pulse Presence Pulse CC 44 .

< |

5 18.058 ms g 18.254 ms ﬂ 195.5 us (B [L1[111

B

10 Acute Technology Inc.
Copyright ©2018




Acute.

PC-based T&M Instruments

3-Wire

3-Wire protocol is established by HOLTEK SEMICONDUCTOR INC. It’s Applied

to control LED/LCD driver IC or EEPROM.

Settings
3-Wire (HOLTEK) Settings X|
Parameters Color
— = o =hannel
= - m — @ crerarion 1 ~|
W H1 = ADDRESS 1~
r— COMMAND ﬁ,
H3 —_
e — oas —
Pt 1 = START E—d
—application
(+ LED Driver IC Range
™ LCD Driver IC s

e ' Decode Range

Fram Ta

Buffer Head ;I IBuFFer Tail ;I

[HT1E20:

r-
[HT93LCes =]
r-

IxE

—Latch
hip Seleck Edge
i~ Ackive High % Ackive Low

Data Edge
{* Rising " Falling

Channel: Show the selected channels (CS:CHO, WR:CH1, DATA:CH2, RD:CH3)
LED Driver IC: Select LED driver IC application.

LCD Driver ID: Select LCD driver IC application.

EEPROM: Select EEPROM application.

Active High: Select Active High.
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Active Low: Select low chip select (CS).
Rising: Select Rising Data Edge.

Falling: Select Falling Data Edge.

Result

Tine Div: Z usz ' g
Aoquired: 13:17: : |3-3|3I-I5| : . Iiia.ilausI |

12.93 us 1533 us 22.53us 25.73us
| WP I P IO (RO ST U NPR B | LI ST N |

| v

ADDR: 00

H |

| OPER.[WEITE): 5 DATA: 0
] ]

A

1 WER

0 DAT.

Label ml;u

il cuoo 4 L4 L DB [3-wire(3-wie) =]

Timestamp | Operation | Conmand Addrezs Data 3
0.000001335 3 S (WRITE) oo u]

0.000036115 & al [u}

0.0000465815 3 0z u]

0.00005752 & 03 0

0.00006G225 3 04 3

0.000078925 3 s 7

0.00005963 3 ] u]

0.00010033 & a7 0

0.000111035 3 uls] F

0.00012174 & k] B

0.00013244 3 0k F

0.000143145 3 0E B

0.0001555845 3 oc F =
4| | »

g 3.645 ms g 3.645 ms % 0 G)|HJ|TTT|
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7-Segment

A seven-segment display, is a form of electronic display device for displaying

decimal numerals that is an alternative to the more complex dot-matrix displays.

Digit LED |A |B |C |D |E |F |G

0 B ON |ON |ON |ON |ON |ON |OFF
1 / OFF | ON | ON | OFF | OFF | OFF | OFF
2 ON |ON |OFF [ON |ON | OFF | ON
3 ON |ON |ON |[ON | OFF | OFF | ON
4 OFF | ON | ON | OFF | OFF | ON | ON
5 ON | OFF |ON |ON |OFF | ON |ON
6 ON |OFF [ON [ON |ON |ON |ON
7 ON | ON | ON | OFF | OFF | OFF | OFF
8 ON |ON |ON |ON |ON |ON |ON
9 ON |ON |[ON |[ON |OFF |ON |ON

13 Acute Technology Inc.
Copyright ©2018


http://en.wikipedia.org/wiki/Display_device
http://en.wikipedia.org/wiki/Dot-matrix

Acute.

PC-based T&M Instruments

Settings
x

Channel

I
= A

A E =1 E E =1

0 j = j F B
B E : F E :
1 = 5 =
C =1 G =
o2 ] fore =l E C

D 53 j e b7 j -

= Common cathode ™ Common anode D DF
Color
(I.Set::olor of data | |j
Rangs
ﬁ Decode Range

From To
Buffer Head j IEiuf'Fer Tail j
QK | Cancel

Channel: Show the selected channel (CH 0).
DP: to analysis decimal point.

Common cathode/anode: Show the same cathode or anode.

14
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Result
Click OK to run the 7 Segment decode and see the result on the Waveform Window

below.

Time/Div: 300 ns g =
Aoquired: 13:32:37.0 -E.Elus -5.8us -5.? us -4.?us -4.3| us -3.?u5 -3.3us

7-segment 300n

- o

T-Soqmont

Label Charinel x| I |

CH-00 CHO0
Yalue ‘l

OM o ches ALEY Dﬁu},{ |7-seament(7-Seament ~ |

| D

FR R RROoOoOooROH
o

Tinestanp |A |B |
-0.0072 ms 1

-0.0066 nz
-0.006 ms
-0.0054 mz
-0.00458 ns
-0.004Z mz
-0.0036 ms
-0.003 m3
-0.0024 mz
-0.0015 m=z
-0.0011 m=
0.0007 ms
0.0011 m=

SN ;lj

o

FR RSO OoORF SRR
O OO0 FOORFORFFF
OO FRRRRRR R [0
HFR ORRFRRRORORRS

F OO o oo
F R OORFRODRFRFRRD|[G@
00 K kRFRFRRRRRRR[B
TEEE RO E SR e

E=m

900 ns g -89.383 ms ﬂ -89.384 ms G-)|J'|_[|TTT|
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A/D Converter

A/D Converter (Analog-To-Digital Converter), is a device that uses sampling to

convert a continuous quantity to a discrete time representation in digital form.

Settings
A/D Converter Settings x|
Parameters Calor
_ = Channel
=7 | -Data Channel @ DATA || | ~|
Data width IB Bit l
Range
Channel Stark From F j g
ﬁ Decode Range
—
—I¥ CLK Charnel v (CS(0E) Channel —— v From To
:I FH 1 Buffer Head j IBuFFer Tail j
—Data

[™ MSE First [~ 2's Complement

Chip Select Edge " Active High ™ Ackive Low

Diata Edge " Rising " Faling

—Draw

[~ Curve: Time(x)-Datai) Calar Il:| 'I

I Use the maximum and minimum as the bound of ¥ axis

[ Insert ¥ axis bound(Save it in the LA work directary)
Top(Decimal) | 255
Biotbom(Decimal) I i

Defaulk o ok Cancel

Data Channel Start From: ADC data channel start from

CLK Channel: ADC clock in channel

CS(OE) Channel: ADC chip select (output enable) channel

Data Width: ADC data width, range: 4Bit ~ 32Bit

MSB First: Data bit starts form MSB; LSB defaulted

2’s Complement: Show the 2’s complement result.

Chip Select Edge: Set the chip select edge; Active Low defaulted
Data Edge: Set the Data Edge; Falling Edge defaulted

Curve: Time(X)-Data(Y) Show the diagram in form of time as X axis; data as Y

Acute Technology Inc.
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axis.

Color: Select the curve color

Use the maximum and minimum as the bound of Y axis: Use the maximum data as
the top bound of Y axis and minimum data as the bottom bound of Y axis.

Insert Y axis bound: Set the maximum and minimum bounds of Y axis.

Note: When Insert Y axis boundaries is actived (Save it in the LA file directory), the
Top and Bottom values will always be saved as an independent text file named as
ADC.txt, different from the waveform file, at file work directory unless a different
name is assigned. If you need the specific boundary settings, please save it, so you can

reload the settings next time.

Result

Click OK to run the A/D Converter decode and see the result on the Waveform
Window below.

17 Acute Technology Inc.
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Select 8-bit data, CLK/CS channels:

Time/Diw: 15.36 us [
Aoquired: 13:03:26.0I o ?EE.ZIIEU?

=

450.73 us 47633 us 501.93 us 527.53us 553.13us
PO S B T SO S AT T T S A T ST B I S BT B B |

CH-00 o]
CH-01 1 = | . | I
CH 29 i : . j : ] ; : . ; . . - . T
ADCL | AR 15,15 17 13 (B o (I 0 ot 3105 7 s 6 10 OF 41 13115 17 1 6 (0 (IR0 1 13 15 12 0508 IDE 1 13 15147 13 15 0 IR 0 0113 s 17 §
i

ADC2

24D Canvertr iz
Labal| el -
Ot 7 i LA DB [ancia converten) =]
Timestamp | paTa | d
0.36995 ns 11 1
0.37395 ns 15
0.37795 ns 15
0.35194 ns 17
0.35594 ns 19
0.38994 ns I
0

.38394 ms 1D 'l
13

-

‘ g 141.77 us g 2.137 ms ﬂ 1.995 ms G-)|ﬂ_[|m|

Select 8-bit data:

Time/Div: & us B
i H g g -62.492 -62.482 -62.472
Aogquired: 17:15:46.0 0ol S .m.s. g e .m.s. g .m.s. :

CHO-7
ADC1

AID Corverter

ADC2

Label MI;U 2

i Gnoe TLIY Dee( [ancicaio converter) ~ |

Tinestaup | paTa | 3
-0.062502 & 1)}

-0.0625 3 oo

-0.062498 & aF

-0.062496 5 11

-0.062494 & 13

-0.062492 & 15

-0.06249 5 17 -
= »

‘ g 28.354 ms g 427.394 ms ﬂ 399.04 ms G-)|ﬂ_[|m|
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Select 8-bit data, 2’s complement

Tine/Div: 128 [3
Acouired: 16:09 ]

aDC

Label Channel_ |

474,43 us
PR I P B |

673.2% us
PR T R SR |

334{95“
L .

1.08% ms
L S N B |

1.25I4ms
PRI B

1.45|Bms n 1.703 ms
[ P I PR

1.908 ms
P IO (RO S SR N B |

it g TLIT Deed( aDCiafo Corverter) x|
Timestanp |DATA [2's Complement) |
0.269 ns 38

0.27 ms 37

0.271 s 36

0.272 ns 35

0.273 ns 33

.

19
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AcceleroMeter

AcceleroMeter (AccMeter) decoder is the SPI interfaced accelerometer data decoder,
which provides bus value to acceleration value conversion and curve drawing

function.

Settings
[ AccMeter Settings ﬁ

Parameter Settings
- Channel Settings Edge Select

55/ cs CH 18 i‘ CS |Active Low
CLK  (CH 15 i‘ SDI |Rising -
SDI (CH 16 i‘ SDO  |Rising hd

SDO (CH17 i‘

Model |LIS3DH h
Initial Full-Scale |2 | G

Display Settings

| Flot: Time (X)-Data (Y} |» X v Y |v Z
[v Advanced Decode

[¥ Calculate Average: (N —’ﬁ] to (N + ’ﬁ]

Color
@ Rw (- ms |~

Address [ ] Data [ |~

Range

ﬂ Decode Range
—

" From To

Buffer Head ﬂ |Euf’fer Tail ﬂ

—— | — ‘

CS: Chip Select, must specified the active state of the CS pin.
CLK: Clock

SDI: Data Input Pin, must specified the data sampling edge.

SDO: Data Output Pin, must specified the data sampling edge.
Model: The IC model of the target accelerometer.

Initial Full-Scale: The default Full-Scale setting.

Plot: Enable/Disable to display the waveform in Time-Value curve.

Advanced Decode: Enable/Disable the address, value convert function.

20 Acute Technology Inc.
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Result

Standard decoder result

Time/Div: 64 us a w
Bcquired: 14:17:55.0 | AeTIs 14T “ 114778 14775 L4778 14778 14778 G114765 114765

i e iR

| s S|

Label Channel | vali_+ |

i sron 03 0% [¥udf [3D sPIACcMeter) =]

Sample R/W M/S Address DO D1 D2 D4 D5 D& D7 j
-2298413135 Read 0o 2D 37

-2295433038 Read 0o 29 [a]4]

-2295362651 Read o0 2B F8 =]
-2295292264 Read 0o 2D 33

-229230716%9 Read 0o 29 FF

-2292236782 Read o0 2B Fé

-2292166395 Read 0o 2D 2F

-2289182449 Read 0o 29 [al4]

1742305601 5 237315551 'S 1531603504 (5)[1[THT

Time/Div: 1.049 S
Acquired: 14:17:55.0

fisctaer

Channel | vald_* |

it o0 T3t [¥us( [3D sitAccmeten) |

Sample R/W M/5 Address Data Acc. X Rcc. ¥ Acc. Z Avr. X Avr. Y Avr. I iJ
-3220320060 Read 0o OUTX_H({29) 03 0.0476 0.0556

-3220249673 Read [l OUTY_H(2B) F9 -0.1039G -0.109G

-3220179286 Read 0o OUTZ_H(2D) 3F 0.9845 0.993G

-3217215386 Read 0o OUTX_H({29) 04 0.0636 0.058G6

-32171449939 Read [l OUTY_H(2B) F9 -0.1039G -0.109G

-3217074812 Read 0o OUTZ_H(2D) 40 1.000& 0.930G

-3214087317 Read 0o OUTX_H({29) 04 0.0636 0.063G

-3214016930 Read 0o

0 OUTY_H(2B) F9 -0.105G -0.109G =
Ll 3

1742395601 & 237315551 § 1531603504 (O|JLU[TIT

21 Acute Technolog_y Inc.
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AD-Mux Flash

AD-Mux Flash is one kind of parallel flash that utilize an Address and Data

multiplexed interface.

Settings
—Channel
g\/ Amax |,-.\;_z vl ADQIOILSE) [+ j

" Quick Setup AUODIZI]| == arlz2 ]

& User Defined | SIEF ]| = Tk |

—Flash
CExf H 24 :II AVDE H23 :|I
OE# Wj CLK H 26 :II
WE# W:II ROYFWAITp H 30 :II
~PSRAM
Z#*:SPSW HZE;ILB#D 2 ]
| UB=p H 32 :II

—Configuration
Wait State Burst Length
|9H1 ;I |16—Word Linear Burst ;I
ROY Palarity
Ihigh - l RDY active
Burst Wrap Around Iwit‘n data j
fes hd
— Color Range
(. N Decoded Range
JUL
=t
Address I ,l
- From ICursor A hd l
Burst Address |:| ,l
To IBuFFer Tail 'I
Read Data |:| ,l
Write Data
[=E] | [ pere | cencel |

Amax: Setting the number of address pin.

Quick Setup/User Defined: Only set ADQ[0](LSB) when select the Quick Setup,

other channels will be set automatically. When check User Defined and press the

button will show the dialog below:

ADQ[8 =1
Q8] H21_YI

ADQ[9 =1
Q5] sz__l

ADQ[10 H ;I

[ ] L) .

ADQ[11] H _'I
[ ] 10 .
[ 11 .

ADQ[13)] FH 12 :II

ADQ[1: -1
Q[14] H13_'I

AD =
Q[15] H 14 =

A[15]
A[17]
A[18]
A[19]
A[20]
Al21]
A[27]
A[23]

22
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Flash: Control pins of flash.

PSRAM: Control pins of PSRAM. Some MCP include Flash and PSRAM in one

package. It will decode PSRAM at the same time when “has PSRAM” is checked.
Configuration: The default setting of configuration register. User must set here to

make a correct analysis.

Result
Click OK to run the AD-Mux Flash Decode and see result on the Waveform Windows

below.

Time/Div: 3 ns
Bcquired: 08:00:00.0 | lez423us  lE2435us 1624610 162447 s

I AT o A WP PRI I T i)
Address/Data
AVD#

CE#f

CE#p

CLK

CREp

LB#p

OE#
RDYf/WAITp
RESET#f
UB#p

WE#

AD-Mux Flash

et Flarh

Label chd value | +]| 1]

it 2 oo ALEY [ [Eud( |AD-Mux Flash(AD-Mux F ¥

Time... | Device Description | Address | R/W Do Dl D2 D3 D4 D5 D& D7 D8 D9 D10 | D11 | D12 | D13 | D14 | D1s

0.16224 PSRAM 024B30 Sync.Write 0140 0132 0000 0000 803D B03& 2044 E036 0000 0000 403D 4036 4044 4036 0000 0000
0.16247 Flash 034870 Sync.Read 0000 0000 013D 0136 0144 0136 0000 0000 BO3E &037 8044 &037 0000 0000 403E 4037
0.16276 PSRAM 024B40 Sync.Write 203D 2036 2044 2036 0000 0000 103D 1036 1044 1036 0000 0000 083D 0836 0844 083¢
0.16299 Flash 034B20 Sync.Read 4044 4037 0000 0000 203E 2037 2044 2037 0000 0000 103E 1037 1044 1037 0000 0000
0.16329 PSRAM 024B50 Sync.Write 0000 0000 043D 0436 0444 0436 0000 0000 023D 0236 0244 0236 0000 0000 013D O013€
0.16351 Flash 0348390 Sync.Read 083E 0837 0844 0837 0000 0000 O43E 0437 0444 0437 0000 0000 O023E 0237 0244 0237
0.16381 PSRAM 024B&0 Sync.Write 0144 0136 0000 0000 B03E E037 8044 E037 0000 0000 403E 4037 4044 4037 0000 0000
0.16404 Flash 034BA0 Sync.Read 0000 0000 013E 0137 0144 0137 0000 0000 O13B 0134 0142 0134 0000 0000 023B 0234
0.16433 PSRAM 024B70 Sync.Write 203E 2037 2044 2037 0000 0000 103E 1037 1044 1037 0000 0000 OB3E 0837 0844 0837
0.16456 Flash 034BBO Sync.Read 0242 0234 0000 0000 043B 0434 0442 0434 0000 0000 O83B 0834 0842 0834 0000 0000

u 27 ns '3 o B -267 ns (B 11] {11}
Acute Technology Inc.
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Advanced Platform Management Link (APML)

APML protocol is established by AMD for it’s Opteron CPU platform.

Settings

APML Settings

Paramekter
;\/ — Channel
el |EH 0 j
5D |EH 1 j
—hAddress
[ 7-bit addressing (Include /W in Address)
[ PEC

[ Igraore glitch

Range

aln-l'l-r Decode Range

From To

Buffer Head ;I IBuFFer Tail ;I

Calor

x

(I. Set the field's color in packet

Cornrnand

Address

Write [ Read

Start [ Stop [ &r

ACK | MACK

PEC | Byte Count word
Data

L

KRR IER KN RN KN K

Default |

4 Cancel |

Channel: Show the selected channels (CS:CHO, WR:CH1, DATA:CH2, RD:CH3)

7-bit addressing (Include R/W in Address): Show 8-bit addressing (include 7-bit

addressing and 1-bit R/W).
PEC: Packet Error Check.

Ignore glitch: Ignore the glitch when the slow transitions.

24
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Result

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

APU-SIC

Label

channel |+ |

g

192 486 ms
L L

199537 ms
L B

Addr{SE_TSI(4C)

199.588 ms
L

JEE.EE*ms
[ L |

199.69ms 199.742 ms 199.793 ms 199 844 ms
ERL L R R T R T T T T T B SR RO BT B

| »

Data:SETSI_x01(01)

CH-00 —
i CH-00 Pn_f'-f. '-_B'”’J{ IAPU'SIC(APML) ;I
Timestamp | Addr | Value Description d
0.149957675 & SB-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
0.249409505 3 SE-TSI(4C) SBTSI_x01{01) CPU Temperature High Eyte Register
0.249972465 3 SB-T3I(4C) CpuTenpInt (0F) CPU Integer temp. 15
0.299405395 3 SE-TSI(4C) SBTSI_x01{01) CPU Temperature High Eyte Register
0.299975355 3 SB-T3I(4C) CpuTenpInt (0F) CPU Integer temp. 15
4] |

R

"

A
-48.969 ms g -48.969 ms j

20 ns G-)|ﬂ_[|m|

25
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BiSS-C

BiSS-C (Bidirectional Synchronous Serial C-mode) designed by Ic-Haus. The BiSS
Interface is based on a protocol which implements a real time interface. It enables a
digital, serial and secure communication between controller, sensor and actuator. It is
used in industrial applications which require transfer rates, safety, flexibility and a

minimized implementation effort.

Settings

—Channel —Colar
%\/ MA W:I 5LO Fj (]' Ack/ADR
Start

CDS/CTS

Data/Cmd

Type of data ISingIE Cyde Data ;I

Serial data length (hits) I:I_Z

Flag/IDL/ID
r F'.Er'lgE CREC

U Decoded Range
JL

H H

StopEx

From IEuFFer Head Read/IDS

To |Buffer Tail Write/IDA

Default | Cancel

MA/SLO: Setting the channel of MA and SLO.
Type of data: Setting the type you want to decode. It include “Register Data-CDM?”,
“Register Data-CDS”, “Single Cycle Data”.

Serial data length(bits): Setting the data length when Single Cycle Data mode.

26 Acute Technology Inc.
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Result

Click OK to run the BiSS-C Decode and see result on the Waveform Windows below.

Time/Diwv: 1 us

Aoquired:

05:459: 42, 569 ;

SCD

EiS5-C

oM

EiS5-C

Label

ot

0,1

0,1

M2

CH-O0%

thannel | |

i

I
IDLE |

;i
Reading}
:—l.

CRC:7

. 1?3.15?335 m
s 0ol o

|
A

SLT as Des( [commssc)

173.200085 ms
[T U BT BT R

0:oae

F:

173.203285ms
[T U BT BT R

3

CRC:3A

g

. 1?3.2-:’.)'5435
s 0ol o

CH-00
Sample | CTS | ID(IDS) | ADR(CMD) |R/W |DB | D1 |D2 |D3 |D4 |D5 |D6 | D7 |DS | D9 | D18 |j
2089753 1 o 7c Read 0@
2381312 1 o oF Read @@ 48 80 8@ @8 @A @0 82 @8 @0 @9
F4426118 1 0 1F Read @@
4662456 1 B 42 Read 20 aC
5251012 1 8 78 Read 4D 48 50 28 00 @@ @0 0o
6346663 1 o 76 Read  1F 0@
6050714 1 0 7D Read @@ @0 @0
4 I I 3

5.772314129 Hz E

A
0.1291692823 Hz ﬂ

0.1263420772 Hz (5 [IJ TTTl
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BSD

BSD(Bit Serial Device) is a serial communications protocol for battery monitoring in
automotive application.

Settings

BSD Settings

Channel Color

e Fodl| @ B
Address :| =
Bit rate |AuUto < Data L1~

Range

JUL Decode Range
L
ot

From Buffer Head ~| To Buffer Tail -

Default | Cancel |

Data: The BSD data.

Bit rate: The bit rate of the BSD data

Result

Click OK to run the BSD Decode and see result on the Waveform Windows below.

Time/Div: 1.28 ms
Bcquired: 13:01:33.558

288127 ms

Zoysms | 29233ms | 29627ims | J%eIms  2983Tms | I00&1sms

! 302463 ms | 30esiims | 30655IMs

!

P20k UNKNOWN

308.607 ms
(ool | | I [

Label Channel Tri « | 1l
chon chon 3 Ry =

QM G Se ST [Dog e [esoieso)

Timestarp DIR Salve aodr | Register Addr | Bl | Data | B2 | Ack B

0.19087 Master s 2 ok

0.2308838 Master s E] ok om0k

0. Master s 2 ok

0. Master s ok e ok

0. Master s 2 ok

2 Master s E] ok 0 ok

0. Master s 2 ok

0.8 Master s ok e ok =
z H | | A
LI 101274 5 101274 o [0
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CAN 2.0B/ CAN FD

The Controller Area Network (CAN) protocol has version 2.0A (Basic CAN, 11 bits)

and version 2.0B (Extended CAN or Peli CAN, 29 bits); both versions have four

message types: Data Frame, Remote Frame, Error Frame and Overload Frame as the

diagrams below. The CAN Bus has two kinds of data output: CAN High (CAN_H)

and CAN Low (CAN_L).

The data rate is flexible in CAN FD (CAN with Flexible Data-Rate). When CAN FD

is transferring, it is 64 (bytes/per data) and including CRC17/CRC21.

Settings
CAN Settings -
Setting
—# Channel [¥] Auto detect Data Rate
| CAN_L(Rx) »| et (o 2 0.00 ~ | Kbps
(5 Kbps ~ 1 Mbps)
[ | show scale in the waveform
[ ]canFD
CAN L (Rx)
(@) IS0-CRC Non ISO-CRC
500 -
Color
Sl s I e—
cortfer [ ] v SO N -
Rl — Rl S—
i E— Rl E—
e[ Celmierst p— -
Ackslet [ - EorFeme [ -
Range
iyl Decode Range
=
From To
Buffer Head - ] [Buﬁer Tail - ]
Cooom | [ox
Acute Technology Inc.
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Channel: The differential data from the DSO channel (CAN_H or CAN_L) is shown
by default.

Auto detect Data Rate: Check this option for auto-detecting the CAN bit rate by the
LA Viewer; this option will be disabled when enabling CAN FD decode, the
maximum input range of the Data rate is from 5Kbps-1Mbps.

Show scale in the waveform: Display the scale in the Waveform Window, this

option will be disabled when enabling CAN FD decode.

Result

Click OK to run the CAN decode and see the result on the Waveform Window below.

Tine Diw: 25 us
Acouired: 05:00:00.0

g

-40 us
LI B B |

Label Channg < | a -
v ITI CH-00 CH-OU q q I."BT"{ IC.&N CAN _I
CVl sl cnee #0141 [ARYY (CAN) hd
Timestamp | Frame Type | 10 | pLc | pata | crohy | ascIT(pata) | Infory -
-0.0451195 3 Std Data 622 g 12 00 00 Q0O 00 OO0 00 oo 0a40  ........ Data EF
-0.0384565 & 4rd Data 624 5 1 00 00 49 47 40 00 00 127 .T58.
-0.031z284 3 Std Data 630 g 17 00 00 Q0O 00 00 00 oo 204 ...
-0.024107 3 4td Data 638 § 13 00 10 00 00 OO 00 00 DE45 .eeern..
-0.000026 3 Std Data 620 g 10 00 00 Qo0 1o 70 00 80 SEEC ..., p..
0.035053 4td Data 440 5 4z 02 00 00 00 OO 00 00 2301 Bevers..
=
N ;IJ
A
‘ ﬂ -91.117 ms E -85.874 ms j 5.242 ms (5[] TTTl
30 Acute Technology Inc.

Copyright ©2018




Acute.

PC-based T&M Instruments

Tine/Div: 4 us

Aoquired: 05:00:00.0

Label

Channel ;l

T

321.?E~us
I

323.|3E~us
PRI

334.76us
[ BT

341.1|l5us
P R

RTR:0 IDE:D RO:O

34?.|55us
P R

360.36us
PR R B

| »

Ol Gy Sise FL Do [cantcany =]

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... Std Darta 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... 5td 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... 5ud Data 112 8 €D FL 97 EL OL 9C 07 70 36F5 ..o.ses 262,47 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 ....ves 262,47 us -
4 I I 3

A
QSUSﬂ

90.01 us G—)|ﬂJ|TTT|
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Closed Caption

Closed captioning is the process of displaying text on a TV or video screen. The text

is encoded in the video data stream.

Settings
Closed Caption Settings x|
Zhannel
_\.
i LA Channcel cH o :II
Zolar

@

Clack run-in

Start | | j
Data [ | d
Patity | | j

L«

Range
A Decode Range
JL
—* Frorm To
Buffer Head ;I IBuFFer Tail

Defaulk | Ok

LA Channel: Show the selected channel (CHO).

Result
Click OK to run the Closed Caption Decode and see result on the Waveform Window

below.
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TimesDiv: 5 us
Aooquired: 16:44:

lar e d Captior

Label

OM S cvoo

Chanel <1 |

no
JLrL

(Bus ICC(CIDsed Caption)

[

-2.102§
[ il 1

-2.1025
[ PR |

-2.1025
[ B

Data: 00

-2.1025
| S

Data:00

-2.1025
P |

-2.1025
PR PR |

| v

|

Tinestanp | Data Byte 1 | Data Byte 2 | AECTI
-2.1021082 8 oo oo

-Z.0657414 3 an an

-2.0353746 & oo oo

-2.00Z0078 3 an an

-1l.968641 3 oo oo

-1.9352742 3 an an

-1.9019074 3 oo oo

-1.6655406 3 an an .
-1.8351738 8 14 2i5) ]

-3.4 us g

-15 us ﬂ -11.6 us G-)|J'|_f|TTT|
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DALI

Digital Addressable Lighting Interface (DALI) is a technical standard for
network-based systems that control lighting in buildings. The DALI standard, which
is specified in the IEC 60929 standard for fluorescent lamp ballasts, encompasses

the communications protocol and electrical interface for lighting control networks.

Settings

DALI Settings X

Channel

5
;Ef L& Channel | CH O j Palarity ID' - I

W Show scale

Start || | ~|

Address [ | d
N —

Response || | j
sop | - |

Range
Decode Range

JE:

From IEuFFer Head

Ta IBuFFer Tail

=l
=l
Default | Cancel |

LA Channel: Show the selected channel (CHO).

Polarity:

D-: Access side of the signal polarity is D-.

D+: Access side of the signal polarity is D+.

Auto: Automatically detect the polarity of the access end signal.

Show scale: Show Scale on the waveform.
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Result

Click OK to run DALI Decode and see result on the Waveform Window below.

Send data

Time/Div: 1.2 n{d

Aoquired: l”.l‘:¢13:I :

128.3ms
PR B

Addr:0l

Label | channel |12 o1
it cuoo 4141 DB [pavicoaLn) =]
Timestanp Addrezs Commatid Response Information Frame Duration i‘
0.1199 & ol OFF(00) Data Rate: 3.333 Ebps 15.10 m=
0.4716 & al OFF(00) 15.10 ms
0.8877 & ol OFF(00) 15.10 m=
1.2156 & al OFF(00) 15.10 ms
2.9757 &8 ol MIN(O&) 15.00 m=
3.3358 & al MIN(OG) 15.00 ms
3.6716 & ol MIN(O&) 15.00 m=
3.9916 & al MIN(OG) 15.00 ms
4.5435 8 ol TP(01) 15.00 m=
4,9035 & al TP(01) 15.20 ms
5.3677 & ol TP(01) 15.00 m= =
4 | ’
A
! 3 ms E Sms g 2ms (9
Response data
Time/Div: 1.2 n{J
Acouired: 17:43: £8.1485 . 3&%:35 3&}55 331525 \ 3&%5:5 \ 35%5&5 35%535 3&%&»
[ A 0o ll o PR T P T PO TP I TP SO T P »

Addr:01

Crbd:Query(:BU)

Label | Channel |+ 4 l
et cred FLIE Dbes{ Josticoscn =]
Timestamp Addrezs Command Responze Information Frame Duration j
£5. 4336 3 ol Query(90) 15.10 ms
85,4532 & 04 G.30 ms
55,7137 3 ol Query(90) 15.10 ms
88,7333 & 04 5.30 ms
£9.0578 3 ol Query(90) 15.00 ms
89,0773 & 04 5.40 ms
g9, 4257 3 ol Query(90) 15.00 ms
89,4452 & 04 5.40 ms
g9, 7618 3 ol Query(90) 15.10 ms —
89,7814 & 04 5.30 ws
90,0658 3 ol Query(90) 15.00 ms -
1 | ’
] m A
— 3ms g 5ms g 2ms (5
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DMX512
DMX512 is a standard for digital communication networks that are commonly used to

control stage lighting and effects..

Settings

DMX512 Settings X

Channel

L —Channel

i
Daka CHO

—|_ Auko Deteck

Baud |25I:IEIEIEI

Range
Hy iy Decode Range
JLL
—H
' ' Frorn
IBuFFer Head - I
To

IBuFFer Tail ;I

Defaulk |

Data: Show the selected channel (CHO).

Cancel |

Auto Detect: Set the Baud Rate manually if not selected.

Result
Use grayscale to display the decode results.

Acute Technology Inc.
Copyright ©2018
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Time/Div: 19.2 us @ g

Acoquired: 1D:24:48_D| i 135.|Eus 1EE.IEus : 2-39.|Eu5 : 232.|Eus 254.|Eu5 :
. PRI [ T PR SR R T

Draba: BA Data: D2 Data: Al Drata: FE

DMX512

Label Chantel ;l J
Ol £ 22 AR D posrewes 5]

State (DO |Dl | Dz |D3 |D4 |D5 |Ds |D7 |Ds|Ds|Dio|Dl1| Diz| D13 D14| D15| Infornation -
-6...  Idle Baud rate = Z50000Hz
-1514 Tm... (-
i Idle
325 Data
14411 Data
22325 Idle
22391 Tn...
23210 Data
37291 Data
51371 Data

ES
65450 Daca | SN IR NN IO S IR I S o= _lj
4

wn

= rr 280 ra BE Bo JEE

‘ g 49 ms g 25.034 ms % -23.966 ms G-)|ﬂ_[|m|
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Display Port Auxiliary Channel (DP Aux Ch)

The DP Aux Ch is to detect the link, configuration and status of the Display Port

source. The Display Port is the digital display interface that is specified in

the VESA standard.

Settings

DP AUX CH Settings X

Zhannel

™
:_Ef Channel
=

Data |cHO = W Show DPCD

Color

ﬂ:' Setting transmitter's

Request [ ] vl Address | ]
reply [T« paa [
-]

MO - Stop :l

LAl

Range

Decode Range

I

Fram To

IBuFFer Head ;I IBuFFer Tail ;I
Defaulk | Cancel |

Data: Show the selected channel (CHO).

Show DPCD: Show the Display Port Configuration data.
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Result
Without the DPCD information

Time /Diw: 2 us a
Aogquired: 17:11:54.0

114 685 us 117 885 us 121.085 us 124,285 us 127.485 us 130.685 us 133.885us 137.085us
L S N TR TN TNTN (NN SO U S U T (T ST NS NN U UNTTN UNCURY ST SR N U ST NCT ST SRR U R AT ST BT B

[ SYMC: Reply CMD: I2C ACK(D) Addr 0 CAaTA: 41 CATA: 00
1 '
1 '
1 '
1 '
1 '

DF_fAuzih

Label Charinel x| T |
Wl g Goe SLFL DBl Jor_auxiop_suxch ) |~ |

Sample SYHC Conmard Address Len | Data Information :
0 Regquest DisplayPort Read(9) oozo0 0&

15965 Reply IZC ACE (0] 0 41 00 00 00 80 00 i
1593671 Regquest DisplayPort Read(9) ooooo ol

1609651 Reply IZC ACE (0] 0 11

2375038 Regquest DisplayPort Read(9) ooool ol

2390935 Reply IZC ACE (0] 0 04

3156298 Request DisplayPort Read(9) ooooz o1

3172225 Reply IZC ACE (0] 0

3937863 Request DisplayPort Read(9) 00003 o1

3953720 Reply IZC ACE (0] 0 ili]

4719035 Request DisplayPort Read(9) oooo4 o1 =
A 3

A
u 77.88us B 76.975 us g -905 ns (&)

Show the DPCD information

Tine Div: 2 us a
Acoquired: 17:11:54.0

114685 us 117.885us 121.385us 124.285us 127.485 us 130.685 us 133.885us 137.085us
L P S O T T (Y S AU S O T (NPT SO SO (RO NO ST T P O (O SO ST NPT NU U IO (U ST UNT NAPR BRI

1 1
] B
| SYNC: Reply {CMD: 12C BCK(D) Addry 0 DATA: 41 DATAL 00
] ]
] ]
] ]

DF_AuzCh

Label Charinel | I

Wl g oo SLFL DEesl Jor_sux(op_suxch ) |+ |

Sample SYNC Commatid Addreszs Len | Data j
S500186 Request DisplayPort Read(9) oooos o1

5516087 Reply I2C ACK(0) i] oo il
5516087 00005k Bit[0] DWN_STRM PORT_PRESENT: O

5516087 00005h Bic[Z:1] Downstream port type: DisplayPort

5516087 00005h Eit[3] This Eranch Dewice does not have a format
6281329 Request DisplayPort Read(9) 00006 0l

E297167 Reply I2C ACK(0) ] [ili]

6237167 00006h Eic[0] ANST SE/L0E: 0

7062464 Request DizplayPort Read(9) oooo7 o1

7075247 Reply T2C ACK(0) a aa

7843600 Request DisplayPort Read(9) oooos o1 -
A 3

A
! 77.88 us E 76.975us g -905 ns
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Enhanced Serial Peripheral Interface (eSPI)

eSPlI is the transmission protocol used in new generation baseboard of Intel, and its
specification is to integrate SMBus / LPC / SPI Flash interface to simplify bus and
increase transmission efficiency. Source of specification is based on Enhanced Serial
Peripheral Interface (eSPI) Interface Base Specification (for Client and Server

Platforms) June 2013, Revision 0.75.

Enhanced SPI (eSPI) Parameter Settings @
Channel Settings
. . Advanced Decode Setting
N cs# cho zl SCK Ch1 :‘
= [~ Show Configuration Detail
yoo [ch2 zl yo1  ch3 [~ Show Status Bit Def.
vo: [ehe H w03 h5 | [ Reduced report
[ Alert = Show Selected Contents
Startup Settings PUT_IOWR_SHORT -
/O Mode Setting  [ilil [EH0 0 S b
From J/O[1]
PUT_NP hd

Command deselect time —J— 50ns GET_NP hd
Clock LOW to output valid 'Ji 15ns

Color

1 ol s T —
Range

il Decode Range
g
i

-
e || o< | conce
Channel:
CS#: Chip Select (Active Low)
SCK: Clock

I/00 — 1/03: Data input / output
Alert: Alert signal (Optional)

Startup Settings:

40 Acute Technology Inc.
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I/O Mode Setting: Set the initial I / O state to be Single / Dual / Quad, and 1 / O
state would be switched automatically by the content of the waveform.
Default Alert Mode: Set the channel of Alert signal.

Command deselect time: Set tSHSL, Chip Select# Deassertion Time.

Clock LOW to output valid: Set tCLQV, Output Data Valid Time.

Advanced Decode Setting:
Show Configuration Detail: Show details of SET_CONFIG / GET_CONFIG.
Show Status Bit Def.: Show details of Status.
Reduced Report: Reducing the report is easy to check the Command Flow.
Filter Setting: To show or hide the specific OP Code / Cycle Type or Address
range in the report.
Note: The setting of Address Filter would be saved as LA\eSPI\eSPIFilterX.bin
in the work directory.

Result

Click OK to run the eSPI decode and see the result on the Waveform Window below.

File Label Waveform View Device Tools Help

JRIPH="  ae0000| L0 {ivivyde =0 20T H ¥ @ ¢ s/r: 200 Mz
Time/Div: 125 ns Q [ ] A

Acquired: 16:26:02.21

lus
(U

Label Channel [ T
i cwos LT |Ue DB [esolespr) ]
OpCode/Response CycIype Address | DO | D1 | D2 D3 | D4 | DS | D6 | D7 | Status CRC _:J
GET_CONFIGURATION (21 0010 58 !
ACCEPT (08) 13 11 00 00 030F 95
Channel 0 Capabilities and Configurations
Peripheral Channel Maximum Read Request Size = €4 bytes(l)
Peripheral Channel Maximum Payload Size Selected = 64 bytes(l
Peripheral Channel Maximum Payload Size Supported = 64 bytes:
Bus Master Enable = 0
Peripheral Channel Ready = 1
Peripheral Channel Enable = 1
SET_CONFIGURATICN (22 0010 01 ‘11 00 00 5
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) B
RCCEPT (08) 030F 9B :J
K S 2|
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FlexRay

The FlexRay protocol has 2 bits with timing at 20Mbps.

FlexRay signal
Physical Layer: We use the DSO to measure the differential signal at the FlexRay
physical layer and get the blue-color BP signal and the yellow-color BM signal as the

picture below.

0KHz  UTILIT

Then, we subtract BP and BM values and get the red-color signal used by the logic
analyzer to decode the FlexRay bus as the picture above.
In order to trigger from the logic analyzer, you need to connect the logic analyzer to

either the BP or BM pin in the setting dialog on the right.

Setking
:\ —Channel
33/ IF'h':.-'sin:aI Lawer ;I EP 501 j
The Data source from DSO BM S0 2 :|I
Bus Wire: BP
Idle
Data_1 Data_0
Bus Wire: BM
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Communication Data Layer: The FlexRay communication data is either at
transmitter (Txd) or receiver (Rxd) of the FlexRay transceiver. You may set the

threshold according to the FlexRay transceiver voltage.

Settings
FlexRay Settings x|
Setting
_‘\ —Channel N v Auto detect Daka Rate
3-_»/ IF‘hysicaI Layer ;I EF 55':' 1 = |1I:| ;I Mbps
The Daka source from DS EM 559 z :ll (1 Mbps ~ 20 Mbps)
Bus Wire: BP FlexRay Channel
Idle IChanneI 13 ;I
Data_1 Data O
Bus Wire: BM
[ | Show scale in the wavefarm
Color
(]:. Indicatar Bits | | = 155 | | -
e o] P
Payload Length | | - B33 | -
Header CR.C | | = FES | -
Cyclecount || -] o5 [ -
Data | | - WIS | | -
ars | | »| casmrs | -
Ervor | DD ~ |
Range

JUL Decode R
TG ecode Range
=+ Fraom To

Buffer Head ;I IBuFFer Tail LI

Def aulk |

Channel: Display the channel, Physical Layer is the default.

Cancel |

Physical Layer: The signals (BP, BM) are from the DSODSO channels can be Chl -
Ch6.
Communication Data (TxD): The TxD data is from the TxD and TxEN of the

FlexRay transceiver.
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Communication Data (RxD): The RxD data is from the RxD and RXEN of the
FlexRay transceiver.

Auto detect Data Rate: Default is Auto Bit Rate. If disabled, you may use built-in
Bit Rate 10/5/2.5 Mbps or input manually, ranges from 1Mbps-20Mbps.

FlexRay Channel: Channel A or B, for Frame CRC checking.

Errors are:

Error Description

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

Abbreviations are:

Abbreviation Description

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

Result

Click OK to run the FlexRay decode and see the result on the Waveform Window

below.

10Mbps FlexRay Communication Data(RxD)
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Time/Div: 240 ns ]
Aceuired: 08:00:00.0 I-E.EISusI : I-E.BllausI :

| v

Paylen: 16
FlexRay Decode

200n 200n S00n

-

Label Chanré_+ | I o]
CH-OU CH-OU mn

Wl G5ty o 41T e [FlexRay Decode(FlenRa ~ |

Sauple | RPNCS | Frame 1d | Pay Len| HCRC(h] | Cyc Cnt| DO D1] D2 | D3| D4| DS | D6| D7 | CRC(h) | DTS | ASCIT(D0-D7) | Informat 4|
-238953 00 D0 00 00 00 00 OO 0O SFSESA [0 ........

—4z0 | DOlll 1 16 0Fz 28 00 21 00 FO 00 22 OO 14 N

230 FE OC 00 00 00 00 00 OB [ .eeo...

530 00 OB 00 00 00 00 00 26 [ ae..... i

1030 00 D0 00 00 OD DC OO 27 B4R46S | ....... ' J
7082 DOLll 4 16 £D3 28 FC 1% 00 00 00 00 00 00 [ ...

7732 00 D0 00 00 00 00 OO 00 [ ae......

813z 00 D0 00 00 00 00 OO0 00 [ aeiee...

8532 00 D0 00 00 00 00 OO 00 AG3ODO [ ........

9552 00l00 5 16 0os 28 04 4C 00 DA 00 FO OO OA L.

10232 00 IE 00 00 00 00 OO 00 [ .......

10632 00 D0 00 00 00 00 OO0 00 [ aeiee...

11032 00 00 00 00 00 00 OO 00 4BEZA6 | ........ .
JE — ;IJ

; -3.812 ms ﬂ -3.812 ms ﬂ 180 ns G)|JU|TTT|
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HD Audio

High Definition Audio, also known as HD Audio or by its codename, Azalia, is an
audio standard created by Intel to be used on their chipsets, i.e., it is a standard for

high-quality on-board audio. In this tutorial we will explain more about this feature.

Settings

HD Audio Settings x|

Channel
™, ——
— = = Direction ———
S IEHIj j Loo |H3 :|I {ﬁ‘ ol SDo
BCLK |EH1 j
Calar

Skream Data
@  Frente o] e[
S [ [ G [—

—Response (S0}

vaid [ ] e [~

Reserved [N -] Response [ -]

= Zammand (S

Reserved | I v GAd I

i [— e (S0 [—E

2 [—
Range
UL  Decode Range
#—*  From To
Buffer Head LI IBuFFer Tail LI

Defaulk

Cancel |

L

Channel: Show the selected channel (CH 0-CH3).

Direction: Show the data with SDI or SDO decoding.
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Result

Click OK to run the HD Audio decode and see the result on the Waveform Window

Time/Diw: &0 ns G
dcquired: 08:00:00.0 , l86.57Sus  1E6.87Sus  18677Sus | 188.87Sus | 186575us | 187.075us  167.475us  167.275us
PR T O P PO O PO PO (O RO PO (A TP PO O S PO SO SO S NP SO S S NP SO P O
Sarnple:00 | Frame SyrciFR 3lid: 1 | Reserwed: i ; ‘Response: 00000000 i ;
1EEn
SOI_Bus
HD Ay din|
1 H
Reseryed:00 d:
] H
f
H
SDO_Bus ' e e e e
:J_|_
- ]
H
B -
HE & di! ] J

Label cChannel || I 2
QI - & [ Dewl [s0rBusHD Audo) v ]

dample | Frame 5ync | Valid | Unsol| Reserved | Respone dtream Tag | Length | Sample d
il

32757 00 00 00 00 00 00 00 00

33307 FF 1 o o 00000000 i 00 00 00 00 00 00 00 00 00 00 00 00
34790 a0 00 00 00 00 00 00 00 00 00 00 OO
35557 00 00 00 00 00 00 00 00 00 00 00 00
36024 a0 00 00 00 00 00 00 00

37474 FF o o o 00000000 i 00 00 00 00 00 00 00 00 00 00 00 00
36957 P 00 00 00 00 00 OO 00 00 00 00 00 00 ¥
4 I I 3

‘ g 28.265 us g 38.04 us ﬂ 9.775 us G-)|J'|_[|TTT|
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HDMI-CEC

The HDMI-CEC bus is a one-wire, “party line” that connects up to ten (10) AV
devices through standard HDMI cabling. The CEC protocol includes automatic
mechanisms for physical address (topology) discovery, (product type based) logical
addressing, arbitration, retransmission, broadcasting, and routing control. Message
opcodes support both device specific (e.g. set-top-box, DTV, and player) and general

features (e.g. for power, signal routing, remote control pass-through, and on-screen

display).
Settings
HDMI-CEC Settings x|
hannel
- Report Format
EE/|V %" Default " Advanced

Setting the channel of LA of CEC ICH 1] :II

(I. Setting transmitker's colar

Start Bit | | | j

Header Block, | | j

Data Block | | j
EoM Bi I - |

ACK Eit | | ~|

OPCode Black || | ~|

Color

Range

Decode Range

IE:

Fram To

IBuFFer Head LI IBuFFer Tail LI
Drefault | 4  Cancel |

Latch data: Nominal (1.05 micro seconds) or User Define.
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Result

Click OK to run the HDMI-CEC decode and see the result on the Waveform Window

below.
Time/Div: 6.4 ms a
Acoquired: 08:00:00.0 ] -?S.E‘Ih'i.ms i |-56.51|13m5 i -56.3|63rn5 i -46.1|23m5 i -35.3.?.3m5 i -25.5-?3m5 i -15.4?3m5 n -5.1E?3m5
00 P O T T O P P (T PO TP NP S RO TR (U AN BNPU AP NP SO SO A U TR PN
0 i v L T T . T —
| : : I I (ER -
| Header: 38 i ||| ||| Start
CEC 0 Data e . . e [ e L el L

3km 2.k

HOMI- GG

Lahel | Channel | N .

Qi 2 S LRt Dee( [ceco-omceo) =]

Sample |Heager  |po b1 b2 [ps  |pa  |ps  [pe  |p7 | ascix A
-162107 36

~52905 36

-3702 36

75501 36

154704 36

233907 36

313110 36

392312 36

471515 36

550713 36

629921 36 —
709124 36

788327 36

867529 36

946732 36

: =
< | | 3

= 8.241ms o 7531 ms 5 67.069 ms (5[] TTTl
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HDMI-DDC (EDID)

EDID (Extended Display Identification Data) is 12C protocol base on DDC wire and

transmitted monitor information. Now, HDMI, DVI and VGA are support this

protocol.
Settings
DDC(EDID) Setting -
Farameter Setting
—h Channel Setting
: SCL (Cho i‘ SDA (Ch1 i‘

Address Mode

[ Ignore glitch

{ 7-Bit Addressing
im 7-Bit Addressing(Include R/W in address)

[ Statistics Mode

Color

@ sot [ | Resdwne [
sop [__Jv] A —
aagress [ ]| wo [
T (—

Range

inn: Decode Range

JrL

H
From to
Buffer Head ﬂ |Euffer Head ﬂ

DEFEUIt ‘ _. ............... DK ................ Cance| ‘

Channel: Display the channels (CHO and CH1).

7-bit addressing: Show 7-bit addressing
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7-bit addressing(Include R/W in Address): Show 8-bit addressing(include 7-bit
addressing and 1-bit Rd/Wr).
Ignore glitch: Ignore the glitches occurred due to the slow transitions.

Statistic Mode: Collect all the data frames into one report by register address order.

Result

Time/Diw: 32 us a
Aoquired: 15:07:35.0

10.0185
| P S NP

10.0185
[ PR N |

10.0185
PR S U B |

1-3.-.'.‘;135
P

10.018 8
[ TR N |

10.0188
PR S P T |

10.0185
PR R B |

1-3.-.'.‘;135
ST I

| »

iri 74 A o ) Rdi?5 4=

34,060 106730 23070 [15.5u
poC(EDID

Label Charnel 1
it cuos 4141 DBe( JoocioocEni)) v |
Sauple | address(n) | 0ffsetih) | EDID Register Neme | EDID Data A
1603521947 74({HDCP)
2003557004 74(HDCF) HDCF Offset = 00h
2003665359 75 (HDCP) 0x00 HDCF Receiver KSV(Bksv, Rd) 4F C& AC B3 Alh
2003802225 74(HDCP) HDCP Offset = 40h |
2003870336 75 (HDCP) 040 Boaps (Rd)
2003870336 HDMI_RESERVED 1
2003870336 HDCP Repeater capahility u]
2003870336 K3V FIFD ready o
2003870336 FAST 1
2003570336 REeserved, ZBits a
2003870336 1.1 FEATURES o
2003870336 FAST FEAUTHENTICATION 1
2003920949 76 (HDCP)
2303314520 AL (EDID) Current Addr Read FFh
2303472867 AL (EDID) Current Addr Read FFh -
< | | 3
g -10.648 S g -10.648 S ﬂ 0 G—)|ﬂJ|TTT|
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HDLC

HDLC (High-level Data Link Control) is the default synchronous data link layer

protocol used in the equipment of Cisco.

Settings
HDLC Settings *
Channel Color
™

e ko j (r=o -

Mode |SYnchromous - GaL (I Tl

Control 1~

Bitrate |Auto :lv Information [ T

= -]

Range

U Decode Range
S
et

From Buffer Head ~| To Buffer Tail -
Default | oK | Cancel |

HDLC: Set the channel of the signal.
Mode: Synchronous or Asynchronous mode.
Bit rate: Set the specific data rate or auto detection.

Result

Time/Divi 500 ms
Acquized: 17:06:3%.338 ey A aoae 2 L o frey| (EC au igw Sa KA Tde s

s a
III| | L.H '-“.“ “:n
i e
o Informarion (k)
J o

& o 14003309 14003399 (510111
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HDQ

The HDQ bus has two kinds of formats: 8 bits or 16 bits signals as the diagram below.

IBmlI:” 7-Bit Address |;ﬁ{,‘| | £-Dil Data |

LWJJULFIFH:’JLHJUUULHJ

Settings

HDQ Settings X|

Channel

ju)
;gj‘ Set the HDD channel ICH 0 j

—1 Show Battery Information
IC Model

baz7000
bqz7010
baz7541
bgz7541-¥200

Color
(I. Break || | ll
Break Recovery || | -
Sddress | | | LI
Read || | =
Wirite || | =
Data || | ~|

Range

Hy 1y Cecode Range

ﬂ From IBuFFer Head ;I
Ta IBuFFer Tail ;I

DeFauItl (04 I Cancel |

Channel: Set the HDQ channel: Show the selected channel (CH 0).

Show Battery Information: monitor the command between battery and IC.
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Result

Click OK to run the HDQ decode and see the result on the Waveform Window below.

Time/Div: 400 us [E]
Acoquired: 15:20:42.0

Address:00

Label Charnel | «| 1 |
1 cHoo 3 e
il S0 D&l [HparHDa) [ |
Timestanp Address Read/Write Data ASCIT i‘
0.00031 3 oo Read 19
0.040312 3 o1 Read a0
0.090546 3 a0 Write a7
0.135214 3 ol Write oo
0.16467 3 oo Read oo
0.210315 3 o1 Read oo
0.250882 3 oo Write oo
0.29522 & ol Write oo -
< f
[ B A
- 4607897 1307 5861 M
Time/Diwv: 400 us [E]

Acoqaired: 15:20:42.0

Addressi1C

Lahel Channel | «| T 2
wlll &5 ciee LT DEel |HDOHDO) =

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

1.180308 5 RemainingCapacityill) Read 3191 mith

1.230316 & FullChargeCapacityilz) Read

1.280316 & FullChargeCapacity(l3) Read 6594 mih

1.320332 5 AverageCurrent(14) Read

1.3703Z2 § AyerageCurrent(15) Read 1] mi

1.420318 & TimeToEmpty (16]) Read

1.460304 5 TineToEmpty(l7) Read 55535 Minutes

‘ |

;I_‘
] B A
A 4607897 ¢ 1307 5861 T

o4



Acute.

PC-based T&M Instruments

HID Over I°C

HID Over 12C (Human Interface Device Over 12C) protocol is established by

Microsoft. It’s applied for Windows 8 ARM platform.

Settings
HIDoverIZC Settings 21X
Setting Colar

g;\/ —Channel = (I. Start [ Restark || |j
L EH 0 =
&ddress || | j

ﬁ =)

aDa

H1 = Write | Read || |j
=l

ATTH Inkerrupk EH 2 = Data || |j

—address Mode ACK I_ j
(* 7-bit addressing NACK | I - |
™ 7-hit addressing (Include R in Address) TP Il |j

" 10-hit addressing

[+ Ignore glitch

Range
ﬂ Decode Range
—H
Fram Ta
Buffer Head j IBuFFer Tail j

Default |

Cancel |

Channel: Show the selected channels (SCL:CHO, SDA:CH1, ATTN:CH2).

7-bit addressing: Show 7-bit addressing.

7-bit addressing (Include R/W in Address): Show 8-bit addressing (include 7-bit
addressing and 1-bit Rd/Wr).

10-bit addressing: show 10-bit addressing.

Ignore glitch: Ignore the glitches occurred due to the slow transitions.
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Result

Time/Div: 1.2 u3 .
Aoouired: 13:44:31.921

1016us
[P P B

HID Desc: 1E

4.9 us
HID_Cver_[2¢€

2idus | |1.2us 4.7 us

Label charnel| value | ] L

A

om o O iy Desal [fo_over tzciHiDover -

Timestaup | Atatus | Address ‘ Field Information ‘l
F0.0327 ws Repeat Start Tr 4i HID Descriptor Address(0000) HID Descripror j
0.0939 ms Repeat Start Rd 4d wHIDDescLength (00LE) 30 bytes HID Descriptor

0.1138 ms bedVersion(0100) Compliant with Version 1.00

0.1336 ms wReporthescLength(00BS) 181 bytes Report Descriptor

0.1535 ms wReportDescRegister (001E) Identifier to read Report Descriptor

0.1733 ms winputRegister (00D3) Identifier to read Input Report

0.1931 ms wiaxInputLength (0014) 20 bytes length field of Input Report

0.2129 ms wlutputRegister (00E7) Identifier to read Output Report

0.2328 ms wiaxOutputlengthi00l4) 20 bytes length field of Output Report

0.2526 ws

wComnandRegister (00FE)

Identifier for Command Register

»

<3

A
c

2.121503603 Hz j

9.228259144 Hz ﬁ 12.082723156 Hz (5L 111
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1°C

The Inter-Integrated Circuit (1°C) bus has two data bits: Serial Data (SDA) and Serial

Clock (SCL).

Settings

I2C Settings

Parameters Color

. [~Zhannel

?/ Clock Channel (SCL) ICHD :II {]. T

Data Channel (SD&) ICH 0 j

—address mode
{* 7-hit addressing
" 7-bit addressing (Include R %W in Address)

™ 10-bit addressing

—Report
Shows data in report |8 Colurin ;I

¥ Ignore glicch

Range & Misc,
it Decode Range
L
#=* From To
Buffer Head LI IEquFer T ail ;I

Assign color For specific data,

x|

B

Daka Wrike |

=

Data Read ||

=

urknown | R ~ |

Skart ||

=

re-start | N |

stop |+

ACK ||

=

NACK | |

Reserved Address

=

Defaulk |

Zancel |

Channel: Display the channels (CHO and CH1).
Address Mode: Select the 7-bit or 10-bit address.

7-bit addressing: Show 7-bit addressing.

7-bit addressing (Include R/W in Address): Show 8-bit addressing (include 7-bit

addressing and 1-bit Rd/Wr).

10-bit addressing: show 10-bit addressing.

Report: Show either 8 or 16-columns data in the report window.
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Ignore glitch: Ignore the glitches occurred due to the slow transitions.

Result
Click OK to run the I1°C decode and see the result on the Waveform Window below.

It shows frequency in the Information field.

Time/Div: 50 us G
Aoquired: 08:00:00.0 453.6}34m5 : 453.5|B*m5 . 453.?|54ms : 453.E|44ms
PR R T IR TP O B [ PO T N NV R B BV I

463.5I24ms : 464.-3"94rns : 454.Q|B4rns 454.1|54rns
PO T P S O TP PO T N T P AP S Bl P

| v

A 0

i '
o E F\ddr:4¥5

[y

Channel | ]

il oiao 4 LIL Dees 1ocrzc) =]

Sauple | status |agar  [po [p1 [pz [p3 [pa [ps |pe [p7 | ascix Information j
457550 Start Wr 45 4D 03 10 00 28 M...(

463551 Start Wr 45 0l .

463857 Repeat Start Rd 45 04 4D 10 4E 09 LML

469762 Start W45 4D 03 10 00 73 M...s

475708 Start Ur 45 01 .

476018 Repeat $tart Rd 45 04 4D 10 4E O LN

452008 Start Wr 45 4D 03 10 00 42 M...B

438028 Start Wr 45 0l .

458337 Repeat Start Rd 45 04 4D 10 4E OB LML

494304 Start Wr45 4D 03 10 00  OF M....

500190 Start Ur 45 01 )

500562 Repeat Start Rd 45 04 40 10 4E  OC LN J
506481 Start Wr 45 4D 03 10 00  BO M....

512509 Start Wr 45 01 )

512803 Repeat Start Rd 45 04 4D 10 4E 0D LML -
L I I 13

‘ g 180.399 ms ﬂ 198.351 ms ﬂ 17.952 ms G)|M|TTT|
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13C

1°C is a bus interface for connecting sensors to an application processor. It is a core

sensor integration technology that can combine multiple sensors from different

vendors in a device to streamline integration and improve cost efficiencies. It gives

developers unprecedented opportunity to craft innovative designs for any mobile

product, from smartphones, to wearables, to safety systems in automobiles.

Settings
I3C Settings >
Channel Color
T,
= sa % = @sisre —
) ACK /NACK —
DA Al =
address — 1.
Command —
pato —
Range
e o
WL
Décodé Range T/PAR
From To iEnT
Buffer Head v | Buffer Tail v HDR Exit
Default Cancel

Channel: Display the channels (CHO and CH1).
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Result
Click OK to run the I°C decode and see the result on the Waveform Window below.

It shows frequency in the Information field.

TimefDii=1us | T

T us 2860 4ztus 6710 T4dus 2680z 080 et us 1284 us 1427 us
L L I L I L L L |

=]

13C Réserved byte (7€) | | | RV (0 | Gommand: vendor Extenslon - Direct

Labal Channel )

e Yeu nco . [Jeg B4 { [sezrcnarieia [7]] AV
Sample State Address Command Data Informatian

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

2 35.95us S5r Rd 01 Data (01)

3 47.2us Data (02)

4 58.45us Data (03)

5 €9.7us Data (04) I3C Directed CCC Read;
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1°C EEPROM

EEPROM can be erased and reprogrammed (written to) repeatedly through the

application of higher than normal electrical voltage generated externally or internally

in the case of modern EEPROMSs.

Settings
Parameters Color
T Chamel Assign color For specific data.
55/ Clock Channel §5CL) F::II q:. ot
Data Channel (S0 W:II cgn::;.| Iﬁll:l ?
Address Address Iﬁ
|7 Address Width =] Read Iﬁ,
Witite Iﬁ,
T i o [ 2]
I¥ Igrore glitch MACK I_ ,l
Range & Misc. Chip |ﬁ,

ﬂ Decode Range
H—

" From Ta

Buffer Head ;I IBuFFer Tail ;I

x

Cutput Enable I_ vl
Device ID I|:| - l
Command Select |:| |

-
Daka -

== [—

I

(04 Cancel

Channel: Display the channels (CHO and CH1)

Address: The default address width is 7.

7-bit addressing (Include R/W in Address): Show 8-bit addressing (include 7-bit

addressing and 1-bit Rd/Wr).
241.CS61/24L.CS62: 24L.CS61/24L.CS62 EEPROM protocol.

Ignore glitch: Ignore the glitch when the slow transitions.
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Result
Click OK to run the 1°C EEPROM decode and see the result on the Waveform

Window below.

Time/Div: 5 us . a
Aoquired: 135:36:41.0 ] 115.|1us 123.|1us i 131.|1u5 i 135.|1 us 14?.|1 us
P PR Collocnolonolonolongolonolonslan

" -

Diata: 29

12_eeProm

12C{EEFROM

Label Channel ;Ll _’|
e e FLIT Dbl 12c_eerrom{12c(EERRI > |

Sample | ctrlcode | c5 | Raswr | Addr Hi | Addr Lo | Do | DL | D2 | D3 | D4 | D5 | D6 | D7 | ASEIIH
15 o4 oo e oo oo

867 0i 00 Rd 20 68 D& |EB 2c a9 03 21 k..,.
3362 BE EF | 5F S5F 4c  FC 10 EC .. L.
5515 BE D4 ED 51 06 45 4D 99 ...0.E
7669 25 [8E |51 [es |53 |05 sc (33  .qes.
9822 EC 3F 54 16 A7 22 CD CC  .oT.."
11975 §F 60 D4 | F3 4 4a 60 3D ..M
14129 CE EE 2F 68 16 75 93 6D  ../h.v
16282 55 33 F4 0D 4 | E6 05 39  53..L.
74398 oa oo e oo a0

75265 o0& 00 Rd 2l 1o 73 11 8B D0 Al S l.a...
77760 50 63 8l 32 D8 | F6 A8 | ES  Pe.z..
79913 F3 |80 72 |40 8D |6E | 79 EC  ..rR.r~
4 I I (3

‘ g 4,876 ms g 24.53 ms ﬂ 19.654 ms G-)|J'|_[|TTT|
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1°S

The Inter-Integrated Circuit Sound (12S) bus has three data bits: Serial Clock (SCK),

Word Select Line (WS) and Multiplex Data Line (SD).

Settings
125 Settings x|
Channel Colar
:\ Clack Channel (5CK] I? j (]. User can assign color For specific pattern.
8 First Pattern & Color
=
Word Select Channel (W3] |CH 1
=) =l [ o -]
Diata Channel (300 [CH 2 j Second Pattern & Colar
Data bits | 16 Bits j | o [ 1~|
[ Display the audio waveform W Playback Range
[ Save as Wwav fils ﬂ Decode Range
Mode Report From
IIZS Justified Mode ;I IE Colurn ;I IBUFFer Head - I
To
IBuFFer Tail - I
Default | Cancel |

Channel: Show the selected channels (CHO, CH1 and CH2) and set Data bits (16

bits).

Display the audio waveform: Click to display the audio waveform in the Waveform

Window.

Playback: Click to display the audio from the speaker..

Save as WAV file: Click to save the data to a audio file(.wav) in the work directory.

Mode: 1°S Justified/MSB Justified/LSB Justified/PCM/TDM.

Report: Select the column number.

Result

Click OK to run I°S decode and see the result on the Waveform Window below.
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Tine Diwv: 16 usa
Aoquired: 10:21 ] ;fl{ﬂl.ﬁlusI

-76.8us
P NI I BT

L:E2D40

R:BZD40 L:EEFED

125 Data

Label iari;l

R:BEFED

L:EALED

S12us -25.Fus I 25 6us ]
| T T A T T R . T T R R R T R B B R

R:BAIED

24010

512us

L:EDAS0

R:BDAID

L1270

it cnoo SLIT JEX =l
Sauple | 123 Data [
25253 F: CE3BO

27653 L:CE720

30053 R:CET20

32453 L:D1960

34854 R:DLIE0

37254 L: D4A40

39654 R:DARA0

42054 L:D79ED

44454 R:D7IED

46854 L:DASLO

49255 R:DASLO

51655 L: DD4D0

4

o

-22.908 ms g

A
-23.04 ms j

Display the audio waveform

Time/Div: 256 us
Aomquired: 10:12:0 i i 2.5-35?55 ms . 3.315%55 ms :

Mox: 32758
125_Wave

757
II|IIII|IIII|IIII|IIII|IIII|IIIIJ,IIII

90:00:00:00.
Chann<|

Min: -

|25/

Lahel

3.728865ms
PR IR N

4138465 ms
PR P

4548065 ms
PR N

4957665 ms
PR T T

5.367265ms
PR N

CHO8 3 g

el Cr-00 .rn.‘l'-‘i‘. _l'l D'-.Buix |125_Wa\re(125) ;I

5...|5t...| Do | b1 | b2 | b3 | pa | b5 | b8 D7 | asc11(DB-D7) [ j
4850 Data R:4257 L: 500F R:5C69 L: 672D R:782D L:7742 R:7C4E L:7F38  BWP.ig-p-wB|N 8 =l
5816 Data R:7FF5 L:TES3 R:7AE4 L:752D R:6D74 L:63DC R:58E8E L:4BEB s Zou-mto KUK

5183 Datsa R:2D9E L:2E75  R:1E7D L:9PE®®  R:FD47 L:EC98 R:DC41  L:CCBS  =..u}...G...A..

5349 Data R:BDAS L:AFF1  R:A397 L:9804 R:BFD3 L:BBBD R:83B2 L:80CE  ................

5516 Data R: 2006 L:817E R:851B L:8AD3 R:928D L:9C24 R:A772 L:B444 IEREEEE $.5.D -
4 I I 3

A
— 5.994125757 KHz 'y|  100.081566477 Hz 3 101.780963296 Hz () [LI 11
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180

The 180 controls 3 or 4-pins (WR, RD, CS, D/C) data.

Settings

I80 Settings

Channel

&

pry—
@
]

—5elect Channel
po Jeno = o8 [orir = oie [cris =

wr [cHo = o1 [eHo = oo [oiiz = o7 [oizn =
rRp [cHo = o2 [ero = oo [cris = ois [z =
¢s oo = o3fero = ou [aiis = os [z =
p4 Jeno = iz [cris = bz [cHzs =

onoc o5 [cro = pasfciie = pa [orze =
pic Jerzz = pe [eHo = pua Jani7 = pez [aHzs =
p7 [cHo = pis[cr1e = pes [cHze =

Data Bus Bit Order Report Data

[seits  =| |usEFrst v |5 colmn =]

Color

Setting Color

SULEEN [ [ ) [—

0 — e Y [—]

Range

I

Cecode Range

From To

Buffer Head ;I IBuFFer Tail ;I

Default | Zancel |

Select Channel: Show the selected channels (WR, RD, CS, DO, D1, D2, D3, D4, D5,

D6,...).

On D/C: Use the D/C pin as Command (Low) or Data (High).

Data Bus: Select 4 Bit, 8 Bit, 12 Bit, 16 Bit, 20 Bit, or 24 Bit.

Bit Order: Select LSB First or MSB First.
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Report Data: Select 8 columns or 16 columns.

Result

Click OK to run the 180 decode and see the result on the Waveform Window below.

Time/Div: 240 ns [E]

Aogquired: 13:59:51.0 : : E.OEIJ ms : 2.-35|1 ms . 2.-35|1 ms . 2.-:15|2 ms 2.-35|2 ms : 2.-35|3 ms : 2.-35|3 ms|
00 o0 o PO T T O T A T N T IO TOr o IO TR SO U IO SO U T NN U AN T U SO NS O A1 oY

120

Label Channel ‘| J _'I

| |

o aioo 4 L4 L DB fi180(180) =]

Sample | pata/Command | Write/Read | Data A3CIT -

52077 Data Write co i

102559 Command Mrite LE B

102925 Data Mrite ol J

103310 Data Mrite oo .

153792 Command Write EBE B

154153 Data Mrite 04

154543 Data Mrite i} .

205025 Conmatid Write B7 . 'l
3

g -5.06 us g -4.66 us ﬂ 400 ns G-)|ﬂ_[|m|
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IDE

IDE (Integrated Device Electronics) is a computer hardware bus and has the following

data bits:

General Channel (11 pins): DASP-, DIOR-:HDMARDY-:HSTROBE, DIOW-:STOP,

DMACK-, DMARQ, INTRQ, IORDY:DDMARDY-:DSTROBE, PDIAG-:CBLID-,

RESET-, CSEL, I0OCS16-.

Register Channel (5 pins): CS(0:1)-, DA(2:0).

Data Bus (16 pins): DD(15:0)

We recommend that IDE bus of the target system to be connected to the instrument as

the following table:

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
Pinl3 DD2 Device data Channel 11
Pinl4 DD13 Device data Channel 12
Pinl5 DD1 Device data Channel 13
Pinl6 DD14 Device data Channel 14
68 Acute Technology Inc.
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Pinl7 DDO Device data Channel 15
Pin18 DD15 Device data Channel 16
Pin19 Ground
Pin20 Key pin
Pin21 DMARQ DMA request Channel 17
Pin22 Ground
Pin23 DIOW-sTOP [ Dvce IO write: Stop U2 | cpang) 18
Pin24 Ground
DIOR-:HDMAR |Device 1/O read: Ultra DMA
Pin25 DY- ready: Ultra DMA data Channel 19
‘HSTROBE strobe
Pin26 Ground
IORDY:DDMAR |I/O channel ready: Ultra
Pin27 DY- DMA ready: Ultra DMA data|Channel 20
:DSTROBE strobe
Pin28 CSEL Cable select Channel 21
Pin29 DMACK- DMA acknowledge Channel 22
Pin30 Ground
Pin31 INTRQ Device interrupt Channel 23
Pin32 ;)Ot;zglete (see Device 16-bit 1/0 in ATA-2 |Channel 24
Pin33 DAl Device address Channel 25
Pin34 PDIAG-:CBLID- z::;;dbfﬁgggsféceitﬁi?'e Channel 26
Pin35 DAO Device address Channel 27
Pin36 DA2 Device address Channel 28
Pin37 CSO- Chip select Channel 29
Pin38 CS1- Chip select Channel 30
Pin39 DASP- Device active, device 1 Channel 31
present
Pin40 Ground
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Settings

IDE Settings

%

Channel

=, General |Register | Data Bus |
7 |

*
]
@

DICR-HOMARDY - HETROBE |_CH 19 PDIAG-CBLID- [on 26
CIoW-STOR ICH 13 DASP- o =31
RESET-

CMARC ICH 17

IORDY :DOMARDY - DSTROBE ICH 20

CM&Ck- ICH 22
IMTRC ICH 23

CSEL
IOCS e

LR
LEEEELbEE

LEEEEEEREEE

Color and Setting
Transferring Mode | Register Color | analysis Report |

(]' Ttanshering Mode | Max Transhetting Rate I Standard I;I

D DA Single word, Mode 2 8.33MBytejzac ATA

D CtA Multiple word, Mod..,  4.17MBoytezec ATA

D Cr& Multiple ward, Mad,., | 13.3MBoytejzac ATA-2

D DA Multiple ward, Mad.., 16, 7MByteizac ATA-Z

D LLTRA DMA Mode 0 16 EMBoytefsac ATA-4

D LILTR& DM& Mode 1 ZEMByte sec ATA-4

D LLTRA DMA Mode 2 I3MBytejsac ATA-4

D LLTR& DM& Mode 2 4By te e ATA-E

D LILTRA DM& Mode 4 BEMBy e zac ATAS

D LLTRA DMA Mode & 100MBytefzac ATA-E

LILTRA D& Made & 133MBytefse: ATAT T
Range

: Decode Range
4L From To

'“_N' |Eluffer Head d |Eluffer Tail ;I

Default |

Canicel |

Channel: Set channel number for General, Register, and Data Bus.

Transferring Mode: Select the target system.

Analysis Report: Filter the data in the Report Window.
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Result

Click OK to run the IDE decode and see the result on the Waveform Window below.

Time/Diw: 300 ns
Aoquired: 05:00:00.0

ATAATAPL
DIOR-HDMARDY-:HSTROBE
DIOW-:5TOP

IDE

Datai0..15)

Reqgister
DMARD
IORDY:COMARDY-:DSTROBE

DMACK-

LEA Lowidl

S00n

S00n

41us
[ B

LE# High oo

IMTRQ-
PDIAG-:CBLID-
NAsR- el
Label Charnel | 1| ]
CH-00  CH-00 D,-—
Un' [CH-01 TR Pdr!. 1’): IﬂT.-’-‘«,’.-’-\T!—‘«PI(IDE) LI
I Sample | Event | Register | Data Hi | Data Lo | Command | Drive | Description | Tine interval| ﬂ
23 LBEA Low 1F3 ol ] 700 ns
3l LBA Mid 1F4 oo 0 800 ns
38 LEA High 1F5 oo 1 700 ns
46 Wr Device 1F6 Al 0 DEVOD 00 ns
L We Command =~ 1F7 Ci WRITE DHi 1] DHA command 900 ns
Gd Wr Data 1F0 3L EE 0 ASCIT=<. 2.900 us
a7 Wr Data 1F0 44 53 1 ABCII=D3 300 ns &
4 | | 3
A
‘ g 10 us g 115 us ﬂ 1.5us G-)|ﬂ_[|m|
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Indicator

Indicator is to display with the time or clock samples on the Waveform window to be

helpful to read the waveform.

Settings

Indicator Settings

Reference

ICursu:ur Trigger{ T} j

[~ only display time

Default I K | Cancel |

Reference: Set the reference position (Trigger cursor), time value on the right (left) is

positive (negative). Default reference position is the trigger cursor and also shows

time or sample rate.

Only display time: to show time only.

Result

Time/Div: 32 us g
Acoquired: 10:36:10.0

indicator

Cha

546.605 us
(P S I T |

55?.B|-35u5
P

E4f.-305 us 700.205 us 751.405us
L1 S P P WU (U (PO IO P SV NI Y

Gl

802.605us 853.805us
| P TP PO W N (RO (RO B |

Label Channel | valus ||

Qi owoo 41T DB | =]
Sample | indicator | Cha
-335872 0
781 0
liga 1
3907 1]
4687 1
5469 a
7513 1
5594 0

<

A

2.387 ms ﬂ

-2.141 ms ﬂ -4.527 ms G—)|JU|TTT|

Add two Indicators for two channels with two different cursors as the references to

display the result on the Waveform Window below.

72

Acute Technology Inc.
Copyright ©2018




Acute.

PC-based T&M Instruments

IrDA

The Infrared Data Association (IrDA) was formed in 1993. The IrDA is point to point

user model for a wide range of appliances and devices.

Settings

IrDA Settings X|

Channel

™,
,Ef LA channel ICH 0 - I

Color

@

Start || | ~|
Data || | ~|
STOP || | LI
Addr || | LI
CRC || | ~|

Range

Decode Range

JE:

Frarn To

Buffer Head ;I IEquFer Tail ;I

Defaulk | Cancel |

Channel: Show the selected channel.

Acute Technology Inc.
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Result

Tine/Div:

256 ua
Aoquired: 09:20:50.0

Label

Data

channel ||

¢

386145
L

33}5145
L

386145
L

38.6155
[ |

|
l

38.6155
I B |

38.6165
L T |

38.6165
L |

|
l

| v

(Y = B

Ll

CHOO M s

it Gigo 44 L DB [rDacDe) =1
Sewple |DO | DL |Dz |D3 |D4 |D5 |Ds |D?7 | D8 | D9 |Dlo | D1l | D1z | D13 | D14 | D15 | ASCII j
77173... 81 31 31 31 E2z 66 Cl ©O CO CO CO A5 08 Ol OB 80  1111.f..........
77230... 31 31 31 31 31 3l 3l a1 31 31 31 3l a3l 3l 31 51 1111111111111111
77263... 31 31 31 31 31 sl 3l 31 31 31 31 31 31 3L 3l 31 1111111111111111
77296... 31 31 31 31 31 sl 3l 3l 31 sl 31 31 31 3L 3l 31 1111111111111111
773zs... 31 sl 31 31 31 3l 3l 3l 31 sl 31 31 31 3L 3l 8l 1111111111111111
77363... 31 31 31 31 31 sl 3l 3l sl sl 31 31 31 3L 3l 8l 1111111111111111
773%... 31 31 31 31 31 sl 3l 31 31 31 31 31 31 3L 3l 31 1111111111111111
77429... 31 31 31 31 31 3l 31 31 31 31 31 3l 31 3l 31 81 1111111111111111
A I I (3

A
‘ 5 -201.376 ms 5 -201.376 ms j 0 E-)|J'|_[|TTT|
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ITU656 (CCIR656)

ITU656 describes a simple digital video protocol for streaming uncompressed PAL or
NTSC Standard Definition TV (525 or 625 lines) signals. The protocol builds upon
the 4:2:2 digital video encoding parameters defined in ITU-R Recommendation
BT.601, which provides interlaced video data, streaming each field separately, and

uses the YCbCr color space and a 13.5 MHz sampling frequency for pixels.

Settings

ITO656{CCIR656) Setlings x|

Channel

3 —Channel Diata Bits

£l ck [cno = Dpatas [cHs = [s ~ | Bits
Data0 [cH1 = Das [cH7 =
patal [cH2 = Data7 [cHs =
pata2 [cH3 = Datas [ —
Data3 [cH4 = Datag [cHi0 =
pata4 [cH5 =

Caolor
(]:. Setting transmitter's color
SAV || | j CR || | j
U | =] e | | ~|
Blanking || |~ v 4
Range
Decode Range
ﬁ From To
Fa:
Buffer Head j IEuFFerTaiI j

Channel: Show the selected channel (Clk, Data 0 — Data 9).

Data Bits: Show the number of data bits.
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Result
Time/Diw: 500 ns @ 8
e NI I o s AR I s PR i e PR PR o s AP I s AP PR s e PR PR s e AP I e AT
EAu(30): Fleld 1, elsevhere, fBio0 crigg |2
E00n E00n E00n 0 E05n 43En E0En 43En E0En
ITUGSE
4.1650
11450 —
ITLIEGE.
Label channel | | |
CHO® e\
Un] cHoo 2 u'-?. RBush. IITUE‘SE‘UTUE‘SE‘) ;I
Sample | sav IR e ¥ |c.¥[cr| v | Eav Infornation | 3
2519 G0: Field 1, elsewhere. &0 10 1) 10 98: Error
6736 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
10953 g§0: Field 1, elsewhere. &0 10 g0 10 98: Error
15171 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
19388 g§0: Field 1, elsewhere. &80 10 g0 10 98: Error
23605 G0: Field 1, elsewhere. &0 10 g0 10 95: Error
27822 §0: Field 1, elsewhere. &80 10 g0 10 98: Error
J2040 G0: Field 1, elsewhere. &0 10 g0 10 98: Error
36257 §0: Field 1, elsewhere. &0 10 g0 10 95: Error
40475 g0: Field 1,

8 elsevhere. &0 10 &0 10 958: Error v|
A I I 3

‘ g 1023880 g 1023880 % 0 G-)|J'|_[||I||
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JTAG

Joint Test Action Group (JTAG) is the common name used for the IEEE 1149.1
standard entitled Standard Test Access Port and Boundary-Scan Architecture for test

access ports used for testing printed circuit boards using boundary scan.

A JTAG interface is a special four/five-pins interface added to a chip, designed so that
multiple chips on a board can have their JTAG lines daisy-chained together if specific
conditions are met, and a test probe need only connect to a single "JTAG port" to

have access to all chips on a circuit board.

Settings

JTAG Settings X

Setting

g\/ Channel |Setting | Report |

- ¥
Test Clack {TCK) IEH.;. :I

= | |Teskt Reset (TREST =
Test Mode Select (THMS) EHl j est Reset ( ) EH 4 j

Test Data Input {TOT) frz
Test Data Output (TOO) IEHS :I

Colar

TEST_LOGIC_RESET |: v I EXIT1-IR 1 j
RONTESTIOLE [ ] +| exmor [ |
SELECT-IR ] TI PALSER [ -
SELECT-DR [ 1| Passer [ ]~
CAPTURE-IR ] ZI EXITZ-IR I r
CAPTURE-DR 1 ZI ExITz0R [ ] zl
SHIFT-IR [ 1~ voaer [ -
SHIFT-DR [ 1| uwroateor | ~ |
R.ange
ﬁ Decode Range
=" From To

Euffer Head LI IBuffer Tail LI

DeFauItI ik I Zancel
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Settings: Includes Channel, Setting, and Report.
Channel: Set the channel number.
Show the test data is: The data is TDI or TDO.

Test Data Bit Order: LSB First or MSB First.

Channel  Setting |Report|
— Inkerpreter instruction

—Show the test data is

¥ Test Data Input (TDI) 1D | Name | Len |
000 ARMF--4RMI 4
" Test Data Qutpuk (TDOY 001 | ARMID 4
o0z ARMIL =]
rTest Diata Bit Order
[LzE First |
Refresh | Edit... |

Interpreter instruction: Check the Interpreter Instruction and you will see a list of
commands. The JTAG decode will display its updated commands in the Instruction
Register, which is the temporary memory buffer for the commands. Click Edit to edit
the commands in the Interpreter Instructions; then click Refresh to update the
commands in the Interpreter Instructions.

Acute JTAG Instruction table (Jtaglnst.txt): This file is supported by the JTAG
DLL and can be modified if needed. The JTAG Decode also supports the BSDL
format. You can load the BSDL file in order to save time on editing commands. If you
are interested in more details, please refer to the Acute JTAG Instruction table Syntax
Description in the end of the JTAG Decode chapter.

Report: You can filter the data you want to see on the Report Window.

Channel I Setting Report |

Show the state in report | -
Test-l_cngic Reset

Run-Test/Ide |
Select-DR-Scan

Select-IR-Scan

Capture-DR

Capture-IR ;l

% Show TDI or TDO " Show TDI and TDO

Show TDI or/fand TDO

Acute Technology Inc.
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Result

The Altera EPM3256AT144 Programming Schematic JTAG decode on the

Waveform Window

TimesDiwv: 4 us a
Aceuired: 05:00:00.

18.523 ms 18.53 ms 13.435m5 18.542 ms 18.543 ms
P S I U AU (U WY (NI (NN S O U MU NN U (U NNU BT NNTN (T ST Y

18.504 ms 18.51 ms 18.517 ms
| ST (T (R N S IR | P I I B |

0 0 ! 0 -
| Run-Tesk/Idle Select-TR-Scan Capture-TR TOL: —

Select-DR-Scan

0 TCHK : # 4,120 4240 4,120 ’ 4,120 4.24 4,120

1 T : 16.7u

Jtag bus

Latel ianll;l

CHO00 CHO0 —\r
S EEIR cHoo 2 IJ'1I. RBusn, |Jtag bus(ITAG) ;I
Sample | TA4P state | Instruction reg | TDI/TDO Data j
21651 Fun-Teat/Idle
AZH6Z5 Select-DR-5can
926042 Select-IR-Scan S |
926460 Capture-IE
FERETT Shift-IR TDI:1
AZE130 Exitl-IR

225965 Select-DR-3can =
4 | | »
A
g -160 ns g 3.32us ﬂ 3.48 us G—)|JU|TTT|
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The ARM7 Read IDCODE JTAG decode on the Waveform Window

Time/Diwv: 4 us

Acoired: 08:0

¢

0:00.

Jtag bus

Select-DR-Scan

¢.22u

504.8 us
| S I B |

Select-IR-Scan

5112us
PR B |

517.6us
PR I P |

4.12u 4240 120

'I‘:est-Logic-R:eset

536.8us
{ P |

524 us 530.4 us 543.2 us
PR A SO I ST PR | S W |

54%.6us
PR B |

| v

E Run-Tesh'ﬂdIe Select-DR-Scan

U 4120 4220 4120 240 4120 4220 4120

16,70

Label Chand | |
CH-00 CHO00 o
il EEIN cooo 4 uri D—P’”i IJtag bus(JTAG) ;I
Sample | TAP state | Instruction reg | TDI/TDO Data
-63 Fun-Test/Idle
153 Select-DR-5can
571 Select-IR-Scan
955 Test-Logic-Reset
23964 Run-Test/Idle
247949 Select-DR-5can
25217 Select-IR-Scan
25634 Test-Logic-Reset

| |

A
5 -160 ns g 3.32 us j

3.48 us G-)|JU|TTT|

Acute JTAG Instruction table Syntax Description (Jtaglnst.txt):
The numbers used in this file are hexadecimal.

##: is comment.

#I1D: Command list number; the range is 00 - FF and , MUST be entered in order or

will be seen as the end of commands.

#NAME: Command Name, 32 bytes most will be shown in the command list.
#LENGTH: Command length, unit in bits.

#CAPTURE: Command Capture Code, is stored in Instruction Register..

#INST: Command List, listed by Command Code and Command Name or will be
seen as the end of commands..

#TRST: Enter 1 if TREST is needed or enter 0 or nothing if TREST is not needed.

#BSDL.: Load the BSDL file. Use the BSDL file as step 1-6.
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Example:#1D:00
#NAME:ARM7-ARM9
#LENGTH:4
#CAPTURE:1
#INST:0, EXTEST
#INST:2, SCAN_N
#INST:3, SAMPLE/PRELOAD
#INST:4, RESTART
#INST:5, CLAMP
#INST:7, HIGHZ
#INST:9, CLAMPZ
#INST:C, INTEST
#INST:E, IDCODE
#INST:F, BYPASS
#INST:

#ID:01

#BSDL:C:\3256at144_1532.bsd

81 Acute Technology Inc.
Copyright ©2018



Acute.

PC-based T&M Instruments

LCD1602

The Liquid Crystal Display 1602 (LCD1602) bus has 11 data bits: Instruction/Data
Register Select (RS), Read/Write Select (RW), Enable Select (E) and 8 bits or 4 bits

Data Input/Output lines (DBO~DB7/DB0~DB3).

Settings

LCD1602 Settings x|

Channel

1 —hannel

i rs Jono = oer Jos =] oes [crr =

rw [cH1 =] oBs [cre = oez Jons =

e ferz = oes [ors = oet s
pe4 [cHe =] oeo JaHw =

—Daka Mod
=l el ¥ Tomerge the
¥ & Lines ™ 4 Lines same command

Color

(I. Setting Commands Color

SCREEM CLEAR.
CURSOR RETIIRM

- | CGRAMADSET
» | DDRAMADSET

[ ] [
1] 1]

IMPUIT SET [ ] ~| FuncTIONSET ([ ]~
N ]
1] 1
1]

DISPLAY SMITCH - DaTA WRITE -
SHIFT ~| DATAREAD -
BIISY A0 READ CT -
Range
Cecode Range
i
Fia From Tao
Buffer Head ;I IBuFFer Tail

Defaul |

Channel: Show the selected channels (RS: CHO, RW: CHL1,..., DB0: CH10).

Data Mode: 8 lines or 4 lines.
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To merge the same command: Merge data with its command.

Result

Click OK to run the LCD1602 decode and see the result on the Waveform Window

below.

Time/Div: 40 us .
Aceuired: 08:00:00.0 -E4|us i 54|u5 12?”5 152|u5 i ZE?US i 320us i EE?us
PO ST T S TR U ST VU SR NN T SN AU (N SO SR TR U S IRV TR SO TN (AU T S TN R ST U B BN

LCD1602

LiGCHEOE) —

=

Label | Channel | ] I o
oM Gige ALIT DBed( |Lcoisozicoiszy v
Sauple | command | pata A3CII | ]
-79875 Cursor Return oz o
0 CGRAM/DDRAN Data Write 56 69 6F 34 20 33 2E 33 38 20 56 20 20 20 20 20  Vio: 3.38 ¥

l | i
g 407.7 us g 6.912 ms ﬂ 6.505 ms E—)|J'|_f|m|
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LIN

The Local Interconnect Network (LIN) bus (version 2.1) has two message types:

Header and Response.

(1) Header contains three data frames: Synchronization Break (Break),
Synchronization Field (Sync) and Identifier Field (Identifier).

(2) Response contains two data frames: Data Field (Data) and Checksum Field
(Checksum). Checksum contains data and identifier (Enhanced mode), but
version 1.3 or below (Classic mode) contains data only.

LIN bus has two states - Sleep mode and Active mode. While data is on the bus, all

LIN nodes are in active state; but after a specified timeout, the nodes enter Sleep

mode and will be released back to active state by a WAKEUP frame.

Settings
LIN Settings x|
Channel
_ g — Wersion
=7 *Llmz:  Cuneo LML
— Checksum mode
{* Classic {~ Enhanced
LA Channel |CH D j ¥ show scale

Baud rate IF\LITO vl bps

Color

(I. Wake-up || | j
Break. [ | j
N [ —
[

Data | |j
Checksum || | j
Range
i Decode Range
— Fram IBuFFer Head

=l
Ta IBuFFer Tail ;I
Default | Cancel |
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Version: Select LIN version.

Checksum Mode: Select Classic: data only or Enhanced: data and identifier.

LA Channel: Show the selected channel (CHO for LIN).

Show Scale: Show scale on the waveform.

Baud rate: Show the selected baud rate.

Result

Click OK to run the Lin decode and see the result on the Waveform Window below.

Time /Diwv: 400 us
Aoquired: 08:00:

LIM Bus

Label

oo.ao

Chanrel | ]

2,642 ms
| T I

:Zglms 3.922ms
| P U ST BT B | .

4562 ms
PR BT |

5.202 ms
P I B |

5.842 ms £.482 ms
PR U T B I R R

it crigo SLAL DB [LIn Bus(LIng =l
Sauple | Event Type | pIp(IDtr) | 10 | Parity Data
2085 Wakeup
5002 LIN Frame BL 1z EL 8B 48 3F ED 9C BS A7
16753 LIN Frame 25 25 0 31 B4 2C 3F
26336 Diagnostic Frame |G i o 00 FF FF FF FF FF FF FF
41253 Wakeup
44170 LIN Frame BL 1z EL 8B 48 3F ED 9C BS A7
57921 LIN Frame 25 25 0 31 B4 2C 3F
67504 Diagnostic Frame |GG i o 00 FF FF FF FF FF FF FF
50421 Wakeup
83338 LIN Frame BL 1z EL 8B 48 3F ED 9C BS A7
57088 LIN Frame 25 25 0 31 B4 2C 3F
106672 Diagnostic Frame |GG i o 00 FF FF FF FF FF FF FF
119559 Wakeup
122506 LIN Frame BL i1z EL 8B 48 3F ED 9C BS A7
N I
| g 23.445 ms g 28.688 ms ﬂ 5.242 ms E—)|J'|_f|m|
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Line Decoding

NRZI (Non return to zero, inverted): Non return to zero, inverted (NRZI) is a
method of mapping a binary signal to a physical signal for transmission over some
transmission media. The two level NRZI signal has a transition at a clock boundary if
the bit being transmitted is a logical one, and does not have a transition if the bit being
transmitted is a logical zero. There are two modes:

NRZI (Transition occurs for a one): A 1 is represented by a transition of the

physical level, a 0 has no transition.

NRZI (Transition occurs for a zero): A 0 is represented by a transition of the

physical level, a 1 has no transition.

Manchester: In telecommunication, Manchester code is a line code in which the
encoding of each data bit has at least one transition and occupies the same time. It is,
therefore, self-clocking, which means that a clock signal can be recovered from the
encoded data. There are three modes:

Manchester (Thomas): A 0 is expressed by a low-to-high transition, a 1 by

high-to-low transition.
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il |

o o0 1 o 1 1 0 0 1 O

Manchester (IEEE802.3): A 1 is expressed by a low-to-high transition, a 0 by

high-to-low transition.

il J L

o o 1 o 1 1 0 0 1 0O

Differential Manchester: A 1 bit is indicated by making the first half of the signal
equal to the last half of the previous bit's signal i.e. no transition at the start of the
bit-time. A '0" bit is indicated by making the first half of the signal opposite to the last
half of the previous bit's signal i.e. a zero bit is indicated by a transition at the
beginning of the bit-time. In the middle of the bit-time there is always a transition,
whether from high to low, or low to high. A reversed scheme is possible, and no

advantage is given by using either scheme.

1 Hinm

o o 1 1 1 o0 1 0 1 1

Bi-phase Mark: The bi-phase mark code (also called FM1 code) is a type of
encoding for binary data streams. When a binary data stream is sent without
modification via a channel, there can be long series of logical ones or zeros without

any transitions which makes clock recovery and synchronization difficult. When
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encoding, the symbol rate must be twice the bitrate of the original signal. Every bit of

the original data is represented as two logical states that together form a bit.

Miller: Delay encoding is also known as Miller encoding.

In telecommunications, delay encoding is the encoding of binary data to form a
two-level signal such that (a) a "0" causes no change of signal level unless it is
followed by another "0" in which case a transition to the other level takes place at the
end of the first bit period; and (b) a "1" causes a transition from one level to the other
in the middle of the bit period.

Delay encoding is used primarily for encoding radio signals because

the frequency spectrum of the encoded signal contains less low-frequency energy than
a conventional non-return-to-zero (NRZ) signal and less high-frequency energy than a
bi-phase signal.

o o0 1 1 1 O 1 o0 1 1

Modified Miller: The Modified Miller (M 2) demodulator facilitates demodulation of
M 2 modulation data to NRZ-L (nhon-return-to-zero-level) data, composed of a data
separation circuit for producing synchronizing clock pulses from the M 2 modulation
data which is reproduced by a data recording device and separating the M 2
modulation data into clock bits and data bits, and an M 2 modulation data

demodulation circuit for producing NRZ - L data by utilizing the clock bits, data bits
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and synchronizing clock pulses which are output from the data separation circuit.
This structure enables the M 2 modulation data which is input to the M 2
demodulation circuit to be easily demodulated to an NRZ - L type data signal by

means of a very simple circuit structure. An example is as below:

_IJOIUIUOUOPOU

1 1 O

Settings
Line Decoding Settings x|
Select Decoding Channel
;:f Select wavelform Format for decode, i i | IFJ
= nr DatacChanne -
0 fnd set the parameters, =
INRZI{TransitiDn ocours For a one) LI Range
UL Decode Range
110100110 = mam
[ Show Unknown [™ Show Bus IBuFFer Head LI
IV iauko-Dekeck Data Rate: Ta
Data Rate |1 MHz IBuFFer Tail ;I
2, I Cancel |

Select Decoding: Select the line code you want to decode.

Show Unknown: Display unknown data.

Show Bus: Display bus data.

Auto-Detect Data Rate: Enter the Data Rate manually if the Auto-Detect Date Rate
IS not selected.

Channel: Show the selected channel (CH 0).

Range: Select the range within the waveform you want to decode.
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Line Encoding

NRZI (Non return to zero, inverted): Non return to zero, inverted (NRZI) is a
method of mapping a binary signal to a physical signal for transmission over some
transmission media. The two level NRZI signal has a transition at a clock boundary if
the bit being transmitted is a logical one, and does not have a transition if the bit being
transmitted is a logical zero. There are two modes:

NRZI (Transition occurs for a one): A 1 is represented by a transition of the

physical level, a 0 has no transition.

1 1 0 1 0 o0 1 1 0

NRZI (Transition occurs for a zero): A 0 is represented by a transition of the

physical level, a 1 has no transition.

o o0 1 o0 1 1 0 0 1

Manchester: In telecommunication, Manchester code is a line code in which the
encoding of each data bit has at least one transition and occupies the same time. It is,
therefore, self-clocking, which means that a clock signal can be recovered from the
encoded data. There are three modes:

Manchester (Thomas): A 0 is expressed by a low-to-high transition, a 1 by

high-to-low transition.

il [

o o0 1 o 1 1 0 o0 1 O
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Manchester (IEEE802.3): A 1 is expressed by a low-to-high transition, a 0 by

high-to-low transition.

L T

o o 1 o 1 1 O 0 1 O

Differential Manchester: A 1 bit is indicated by making the first half of the signal
equal to the last half of the previous bit, i.e. no transition at the start of the bit-time. A
‘0" bit is indicated by making the first half of the signal opposite to the last half of the
previous bit's signal i.e. a zero bit is indicated by a transition at the beginning of the
bit-time. In the middle of the bit-time there is always a transition, whether from high
to low, or low to high. A reversed scheme is possible, and no advantage is given by
using either scheme.

AMI (Alternate Mark Inversion): There are four modes:

AMI (Standard): AMI (Alternate Mark Inversion) is a synchronous clock encoding
technique that uses bipolar pulses to represent logical 1 value. It is therefore a three
level system. A logical Os is represented by no symbol, and a logical 1 is represented

by alternating-polarity pulses.

1 1 0 1 0 0 1 1 0 O

AMI (B8ZS): Bipolar-8-Zero Substitution
If 1 is +, 00000000 is represented to 000+-0-+

1is -, 00000000 is represented to 000-+0+-
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1 I
1 0 0 0 V B 0 V B 0

AMI (HDB3): High Density Bipolar 3

The HDB3 code is a bipolar signaling technique (i.e. relies on the transmission of
both positive and negative pulses). It is based on Alternate Mark Inversion (AMI), but
extends this by inserting violation codes whenever there is a run of 4 or more 0's. This
and similar (more complex) codes have replaced AMI in modern distribution
networks. The encoding rules follow those for AMI, except that sequences of four
consecutive 0’s are encoding using a special "violation" bit. This bit has the same
polarity as the last 1-bit which was sent using the AMI encoding rule. The purpose of
this is to prevent long runs of 0's in the data stream that may otherwise prevent a
DPLL from tracking the center of each bit. Such a code is sometimes called a "run
length limited" code, since it limits the runs of 0’s that would otherwise be produced
by AMI. One refinement is necessary, to prevent a dc voltage being introduced by
excessive runs of zeros. This refinement is to encode any pattern of more than four
bits as BOOV, where B is a balancing pulse. The value of B is assigned as + or -, so as
to make alternate "V"s of opposite polarity. The receiver removes all Violation pulses,
but in addition a violation preceded by two zeros and a pulse is treated as the "BO0V™
pattern and both the violation and balancing pulse are removed from the received bit

stream. This restores the original bit stream.

B R

1 0 0 0 V. B 0 0 V 0

MLT-3: Multilevel Transmission 3: A 0 means no transition happens, a 1 is
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represented by a transition (0, +, 0, -).

Pseudoternary: A 1 is always zero, a 0 is represented by a transition (+, -).

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

CMI (Coded Mark Inversion): A zero is sent a low to high [01] transition, while a
one is sent as either a one [1] or zero [0] depending on the previous state. If the

previous state was high the one is sent as a zero [0], if it was low the one is sent as a

B il

1 1 1 o0 1 1 0 O

one [1].

Bi-phase Mark: The bi-phase mark code (also called FM1 code) is a type of
encoding for binary data streams. When a binary data stream is sent without
modification via a channel, there can be long series of logical ones or zeros without
any transitions that make clock recovery and synchronization difficult. When
encoding, the symbol rate must be twice the bitrate of the original signal. Every bit of

the original data is represented as two logical states that form a bit.
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Miller: Delay encoding is also known as Miller encoding.

In telecommunications, delay encoding is the encoding of binary data to form a
two-level signal such that (a) a "0" causes no change of signal level unless it is
followed by another "0" in which case a transition to the other level takes place at the
end of the first bit period; and (b) a "1" causes a transition from one level to the other
in the middle of the bit period.

Delay encoding is used primarily for encoding radio signals because

the frequency spectrum of the encoded signal contains less low-frequency energy than
a conventional non-return-to-zero (NRZ) signal and less high-frequency energy than a
bi-phase signal.

o o0 1 1 1 O 1 o0 1 1

Modified Miller: The Modified Miller (M 2) demodulator facilitates demodulation of
M 2 modulation data to NRZ-L (non-return-to-zero-level) data, composed of a data
separation circuit for producing synchronizing clock pulses from the M 2 modulation
data which is reproduced by a data recording device and separating the M 2
modulation data into clock bits and data bits, and an M 2 modulation data
demodulation circuit for producing NRZ - L data by utilizing the clock bits, data bits
and synchronizing clock pulses which are output from the data separation circuit.
This structure enables the M 2 modulation data which is input to the M 2
demodulation circuit to be easily demodulated to an NRZ - L type data signal by

means of a very simple circuit structure. An example is as below:
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_HOUUOUU U

0

Settings
Line Encoding Settings x|
Select Encoding Charnel
B
I
= nr 1|
. INREI{TransitiDn oocurs For & one) ;I - DataChannel CH o |
Range
H H
| 1u1 . 1I_Io e 1I_a JUL  Decode Range

H H

Frorn

¥ fuko-Deteck Data Rate Fuffer Head

To

IBuFFer Tail ;I
Ik I Cancell

Select Encoding: Select the line code you want to encode.

Data Rate |1 MHz

Auto-Detect Data Rate: Enter the Data Rate manually if the Auto-Detect Date Rate
is not selected.
Channel: Show the selected channel (CH 0).

Range: Select the range within the waveforms you want to encode.
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Lissajous

Add a Lissajous decode: The Virtual Waveform Generator, only available when no
instrument is connected to your PC, can generate sine waves to form a Lissajous
graph. Click Virtual Waveform Generator from the Device menu or click Virtual

Waveform Generator button on the Toolbar to show the dialog box below.

x|
Chanmel: Ikem: Frequency:
CHO - CH?  [5ine =l 20 MHz
CHE - CHIS  [sine =] 20 MHz
CH1G - CHE3  Inawn Counter ;I | 18 MHz |
CH24 - CH31 | pandom data ;I | 17 MHz
CH3Z - CH39 | pandom data ;I | 16 MHz
CH40 - CHYY | Down Counter ;I I 13 E
CH4E - CHS5  |Random data ;I | 14 MHe
CHS6 - CHE3  [Up Counter = | | 13 MHz
Cancel | Default |

Set parameters like Item (Sine, ..., Up Counter) and Frequency (20MHz, ..., 13MHz).
Note: CHO and CH8 are the least significant bits (LSB), CH7 and CH15 are the most
significant bits (MSB).

Combine the eight labels (CHO-CH7/CH8-CH17) to form a Sine wave bus and enter a
new name (X/Y), then double click on the label name (X/Y) to show the Label

Settings dialog box below.
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Label Sethings x|

Label Mame

‘:? Enter a label name with 31 characters or less

..... = IE';-

Channel

nr Set the channel number, value type and color

2]
2]

L)

Channel Mumber Value Type

7 jﬂ I'I.-'aluel:l' Comp.) j
Color || | Aqua j

Waveform parameter settings

Waveform

Q-

@

8
[T Invert [T Gray Code
[T | wisplay the wayveforms with decode

IL.-!'. j Gdvance |
| QK I Cancell

Set more parameters for Sine waves X/Y like Value Type (2' Comp), Color (Aqua)

and click OK to generate the sine waves below.

R \\/jf \\/jr \\/f \\/f \\/)ﬁ \\/jf \\/f \'\/f \ ; \

Label | Channel| W alle | Trigger I;IJ 2
| n o ¥ 0 % o G|

Click Add Bus Decode in the Label menu to show the dialog box below.
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Add Bus Decode X|

Bus Name

Vi

Enter a label name with 31 characters or less

ILissajnus

Colar

=3 IIr Select the waveform color
o5 I

=i [—
Parameter
Select a decode type and dick the Advance
- button to set more parameters
Ay
Qe

ILissajDus j Advance |

[¥ Display the waveforms with decode
K I Cancel |

Select Lissajous in Parameter and click Advance to show the dialog box below.

Settings
Lissajous Settings EI
Fs PI" Mode
N [ =~
\ _.ff\ A /(: |
Y by d W Mumber of Bits
| '.I‘- l'..{ \,\.‘ x"z .."" |I 1 B 2
NN/ N { | =
I. !.-’ NS \ .; Alpha value
£ /;\ /,x\ A [ 100% =]
v P |
|>&_ R ._>\_J Color
I | ~|
¥: CHT ~ CHO{LSE) l—l
¥: CH15 ~ CHB({LSE) ok Cancel |

Mode: Set the mode for the axis (XY or 1Q).

Number of Bits: Set the number of data bits (8).

Alpha Value: The higher, the less transparent for the Lissajous graph on the
Waveform Window.

Color: Set the color for the Lissajous graph.

Result
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Click OK to see the Lissajous graph on the lower-right corner of the Waveform

Window.

-

.\'.\'xx.\'.l \\/f \\/f \\/f \\/f\\/f \\/’ \\/f \\/f\ If \\/’\/f\
\ # \ x \ # \\ i | AwAwAWi ,-"ix

Lahel | Channel| Walue | Trigger uJ

| a 0 5l 0 5 o I

Right-click the Lissajous graph to show the dialog box below.

Cloz=
Properties. .. |
Close: Close the Lissajous graph.

Properties: Return to the Lissajous Settings.
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Low Pin Count (LPC)

The LPC bus, for the data transmissions, was developed by Intel to replace the ISA

bus.

Settings

LPC Settings x|

Channel
T

7 LrravEs |EH ) j Laoiz] k4 j LCLK |EH 0
LAD[0] |EH 2 j LAD[3] |Hs j Daka Edge IFaIIing - I
LaD[1] |EH 3 :II

Shiow the Field in report |

11

a
START —
CYCLETYPE+DIR

SIZE

[V1tar ~|

Color

@sver = ] oo
CYCTYPE+DIR |:| vI DATA
i [—
TR E— 1 e
i m— T

L

Range
U o
JUL Decode Range
#—* From Tao

Buffer Head ;I IBuFFer Tail ;I
Drefaulk |

Zancel

Channel: Show the selected channels.
LFRAME#: Frame indicator.
LADJ0-3]: Data bits.

LCLK: Clock.

Filter the data in the report window: You can filter the data in the Report Window.

Acute Technology Inc.
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Result

Click OK to run the LPC decode and see the result on the Waveform Window below.
I/0O Read Cycle.

Time/Diwv: 30 ns
Aomquired: 08:00:00.0

ADDR.: 0064

15n | 15n {150 | 150 [ 150 | 150 | 150|150 | 150 | 1500 | 150|150 | 15m | 150 | 15n | 150 | 150 | 150 | 150 | 15n0| 150 | 15n | 150 |15 | 15n0 ] 15n | 150 f15)

LPC Bus

Label Channel | o 1

il Giee P Dl [Lpcmusteo) =

Sauple | Fiela | #010cks | nap | comment =
& START 1 u] Used for Memory or I/0 or DM& cycles.

12 CYCLETYPE+DIR 1 a I/0 Read

15 ADDE. 4 0054

42 TAR z FF fm
L4 SYNC 1 & Long Wait

&0 STNC 1 & Long Wait

(1] SYNC 1 [ Long Wait

72 SYNC 1 [ Long Wait

-] SYNC 1 [ Long Wait

g4 SYNC 1 [ Long Wait

a0 SYNC 1 [ Long Wait

95 STNC 1 3 Long Wait

10z SYHC 1 & Long Wait

109 STYHC 1 [

Long Wait =
<« | | »

| 5 239.24 us ﬂ 239.24 us ﬁ 0 G)|JU|TTT|

Memory Read Cycle

Tine/Div: 30 ns E EJ
Aomquired: 08:00:00.0

ADDR: FEFFFFFD

15m | 18m [ 15m [ 15m [ 15m | 15m | 15M | 15m (1M | 15m | 15M | 15M | 1Bm | 15A 0| 15m | 15m | 15m | 15M ) 15m | 1Em | 15m | 15m | 15m | 1Em | 15m | 15m | 150

LPC Bus
L : T

Label channel | 1 | _’|
CHOt ) N

Qi Ere0 TR D6ui( [rec eusiieo) =]

Sauple | Fiela | #clocks | nap | comment 3

20 ADDE. g FFFFFFFQ

68 TAR z FF

g0 STNC 1 3 Long Wait

86 STNC 1 & Long Wait

92 SYNC 1 [ Long Wait

95 SYNC 1 [ Long Wait

104 SYNC 1 3 Long Wait

110 SYNC 1 [ Long Wait

116 STYHC 1 & Long Wait

122 STYHC 1 [ Long Wait

128 SYHC 1 [ Long Wait

134 STHC 1 3 Long Wait

140 SYHNC 1 & Long Wait

146 STHNC 1 [

Long Wait =
4« | | »

; 1.014 ms ﬂ 1.014 ms ﬂ 0 G-)|ﬂ_[|m|
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Line Printer Terminal Port (LPT)
LPT is a universal parallel interface that use in PC since 1980’s. It was primarily
designed to operate a line printer, but could also be used to adapt other peripherals.

This decode only support EPP Mode.

Settings

—Channel — Color

%\f Data0{LSE) H1 j (]' Read Address I_ j
Data[7:0] =3 CH[8:1] Write Address ||:| j

fnirite Ho = Read Data
1

fmiwait H10 - Write Data
1

DStrb [=il
fn H 13 =

jnastrb H 16 — —Range
=1

NN Decoded Range
JL
it

From IEluFFer Head ;I

To IEuFFer Tail ;I

Default | Cancel |

DataO(LSB): There are 8 data channel. Only set DataO(LSB) here, other channel will

[~ Address Table Report

be set automatically.

/nWrite: Indicates the direction of transfer.

/nWait: To acknowledge that a transfer has finished.

/nDStrb: Indicates the data cycle.

/nAStrb: Indicates the address cycle.

/nlnit: Indicates a termination cycle in order to return the interface to the

Compatibility mode. User can option to use this channel or not.
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/nintr: This is an interrupt signal. User can option to use this channel or not.

Result

Click OK to run the LPT Decode and see result on the Waveform Windows below.

Tine/Div: 60 ns i@ g
Aooquired: _]_5:23:29 EOE» 45 us -EvﬂlE» 35 us EOE» 25 us ! -EvDE 15 us EOE» 35 us -EOE 55 us EOE EE us
L .

1.
‘ R/D: 2B IDLE R/D:64 IDLE R/D: 85 IDLE R/D:88 IDLE : =

G
30
i

LPT

LF T

Label channel | 2 | [

O Eiin anoo 44T (009 DB [PTr) =]

sample | R7w | addr/pata [De [p1 |p2 |02 [pa o5 [pe o7 |pe Do | D1o |Dl:ﬂ
-121299 Read Data 2B B4 85 B8 BB @@ @7  FF F3
| &) Write Address AS

>1218263 Write Address F2

214858 Write Address F&

323117 urite Address Fa

>439491 urite Address AT

557892 Write Address AB

p748212 Write Data 54 @F 77 04

§13532 Read Data 2B @5 &8 BB @@

64 @ a7 FF F3 -
1| I 3

A
| g 1.847353205 KHz g 455.071889582 Hz j 603.813687249 Hz G—)H]JITT[l
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M-Bus

M-Bus (Meter-Bus) is for remote reading of heat meters and other types of

consumption meters.

Settings
MBus Settings b4
Channel
N Channel ¥ Auto Detect
E/ Baud Rate
Master [CHO - 9500
Polarity |Auto hd
Parity |Mone i
™ Slave |CHO
[~ MSE first
Polarity |Idle low
olarity |1die low [~ Adv. report
Color

(I. User can assign coler for spedific pattern.

Start f Stoy
’r;’p—4| CI Field
B -
L Field
1 =
1~ [——
I -
TFiEId—4| Check Sum
I 4 [
I
A Field
I 4
Range
JL
4 From To
Buffer Head ﬂ |BufferTaiI ﬂ

Default | 0K | Cancel |

Channel: Set the channel of the signal and Polarity.
Baud rate: Set the specific data rate or auto detection.
Parity: Error detection.

MSB first: Set MSB format.

Adv. Report: Advanced report.
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Result

39165 39185 2323 29218 39238 39245 39265 38285 39298 38318

PR B T R T B T B R T T B T o T I L T T O o O I O T o i B T O o I I o e
" - : —— -

Tos:Eh, ETSI'.\pi 1| ! S:58h "L | L U ciosh | aosh ||

5: E5h

Channel | Tril « | il

CH-00 n e e

S AL i1 1] Dieus( [M bus(MBus) j
ram Format Leaa
5 Long Frame 04

A User Data(h} C...| In=]
EE Application resec(50) 10 Bl

.92376468 3 Single Character
L92480644 5 Long Frame 13 05 Fixed data respond(73 (78, 56, 34, 12, OR, 00, ES, JE -
.82 4 s 01, 0o, 0o, 00, 35, 01, 00, OO
-924B0644 5 3c
95085045 S Long Frame 1F  RSP_UD(08) 02  Variable data respond 78, 56, 34, 12, 24, 40, 01, O7
.95085045 5 55, 00, 00, 00, 03, 13, 15, 31
95085045 S 0o, DR, 02, 3B, 13, 01, BB, &0
- 95085045 5 04, 37, 1lg, o2 ig
-98939559 3 Long Frame o0& FE Data send(51) 01, Th, 08 25

0D FE Data send(51) 07, 79, 04, 03, 02, 01, 24, 40

01, 04 95
i3 SND_UD(53) FE Data send(51) oc, 79, 78, 56, 34, 12, OC, 06 -

80 100
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Math

Math is used to conduct addition, subtraction, multiplication, division, AND, XOR,

OR,NAND, NOR, XNOR operation for the channel or combined channels.

Settings
Math Settings

Channel Settings |WaveF0rm Settings I Case Settings |

N ; Math Lisk:
;5/ Setting
:
A KOR B
Operand 13 (A +B) + (4 XOR B)

C i

Operand 2:

: =

&dd List Item to Operand

Delete List Ttem |

Cancel

Math Settings

Channel Settings  Waveform Settings |Case Settings |

(I. Color

4 %OR B

(A + B) + (A XOR E) ||:|j

ﬁ Range
=

Calculational Range

Frorm To

Buffer Head LI IBuFFer Tail LI

XJ

ok, I Cancel

Math Settings

Channel Settings I Waveform Settings Case Settings I

Iath List:
A BOR
(A + B) + (A XOR B)

(I. Case Color

Calculational Resulk

X

= | o
Calor
[
OF I Cancel
106 Acute Technology Inc.
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Operand: Select the channel(s) in the waveform window.

“+”: Select “+7, “-”, ”X”, /", ’AND”, ”XOR”, ”OR” , "’NAND”, "NOR”, ”XNOR”
operator.

“=>: Add operation type.

Add List Item to Operand: Add operation type to operand.

Delete List Item: Delete operation type from the list.

Color: Set the colors for the data bits.

Range: Select the range within the waveform you want to decode.

Case Settings: Select condition and frame color.

Result

Time/Div: 1 us g

Acquired: 10:20:09.0 JEQ?Tus n 15[f?u5 i 153?7u5 n 155??u5 i 151?7u5 n 15&??u5 17Qf7u5
PRI AP TR (T HRR PO (NO U HPR TR SRPU AU NPT SRR RO (RN NP NNUY T IAPOR SR NAPU T BRI

1 1 [] 1 ; -
A 4.0 4 5 [ 7 9 9 B B o C
HMath|
g . i : : : ! ! ! - -
C
D
E 11..9
F 15.12 | : 0 : i 2 E] HE i 1 7 N [ A
A A - A = A A = A : : .:J
Latel channel | ] | =
QI 27 &% Tt DB [awaatn) =]
Sample |2+5| -
31801 1 —

FzZ000
32200
32202
32400
325989
32600
32602
32800
33000
33003

33200 .
o LlJ
‘ g 340 ns g 440 ns ﬂ 100 ns G—)|JU|TTT|

B = (RO R, A S - VY S 2 S )

Note: When the Math settings are finished, the settings will always be saved as an
independent text file named as AgMath.txt, different from the waveform file, at work
directory unless other name assigned. If you need the specific Math settings, please

save it, so you can reload the settings next time you open the specific waveform file.
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Mobile Display Digital Interface (MDDI)

The Mobile Display Digital Interface (MDDI) is a cost-effective low-power solution
that enables high-speed short-range communication with a display device using a
digital packet data link for connecting portable computing, communication, and
entertainment devices to wearable micro displays. This decoder is based on VESA
Mobile Display Digital Interface Standard Version 1.2, only Type | communication is

supported in this decoder.

1. MDDI Parameter Settings

Channel Settings

%/ " { MDDIDO + <
- MDDI STB CH 2 Z‘ & MDDIDO - CHO Z‘

Packet Length | | =
Packet Header | | =
Packet Data | | =
Range
ﬂ Decode Range
—*
From To
Buffer Head ﬂ |BL|FFer Tail ﬂ
Defau|t _. ................ D K ................ | Cancel

Channel Settings
MDDI STB:  MDDI Strobe
MDDI DO+/-: MDDI Data 0 +/-

Configure the Channel setup for the decoder, and choose the data source

Acute Technology Inc.
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from Data 0+ or Data O-.

2. Result

Time/Div = 500 ns

3as
I
o (0

Acquired: 19:20:16.373
3

4 BUS_MDD

Label

Channel 1

)
HE

35|5 Bﬁls 3..“;5 3.5|5
L ; ] ] L

I I T | I | I T Ta
FPaciSub Unic Res 3ub-fran Prat Sub Media-fri BROPac Reg bCli Rea Rec Par: Rebister Register Pac Fille ol

35s

3..“; E
i

CH-00
| CH-01]

JBus) BUS_MDDIMDDY  |J3g B4

[ [search Al Field =l I.Y;
Sample Length Header Data Value CRC =
2 3.49506955.. 0014 Sub—frame Header Packet (3BF.. Unique Word 0058
3 3.45507045... Reserved 1 0000
4 3.49507078... Sub-frame Length 00003C00
4| H=|

109
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MDIO

MDIO, also known as Serial Management Interface (SMI), is a serial bus defined for

the Ethernet IEEE 802.3 specification for Media Independent Interface, or MIlI.

Settings
MDIO Settings 2]
Setting Colar

«. Channel

E T — -]
°“_"‘/ ranagement Data Clock (MDC) HO j (I. Preamble (PRE)
Start of Frame (ST} Iﬁ
Management Daka InpukfOukput (MODIO) EH 1 :‘Il
: 0P Cadke (OF) —=]
sl PHY Address (PHYADR) ||:| = I
f32 =] Bi Register Address (REGADR] ||:| vI
—Data Turnaround (TA) I|:| vI
Data Edge % Rising " Falling DeviceType (DEVTYPE) ||:| vI
Address (ADDR) [——
Range
e ot oo —n
1y 6
iy Decode Range

From IBuFFer Head ;I
Ta IBuFFer Tail ;I
Default TOET Cancel
MDC: Clock.

MDIO: Data Input / Output.
Preamble: Set the MDIO preamble width, 32 bit default.
Data Edge: Set the MDC Rising/Falling edge to latch the data field, Rising Edge

default.

Result
Click OK to run the MDIO decode and see the result on the Waveform Window

below.
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Time/Div:
Acruired:

1 us

0g:00:00

Label

g

11.46us
P S IR B |

13.06us
P I BT Bt

PHYADE: 05

E40n 960N

Channi | [

14,66 us
| I S R B |

REGADR.: 04 TA

16.26us
PR |

17.86 us 19.46us
P S Y ST T (R S T |

it Giee FLIT Deea( [akepio) =1
Sauple | st | op | prvapR FEGADR. DATA A
10 Clauze2 Read o5 04 DATA: 544f
< | | |
g 24.18 us ﬂ 24.74 us ﬂ 560 ns (/L] m|
111 Acute Technology Inc.
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MHL-CBUS

Mobile High-definition Link (MHL) is an HD audio and video interface, Control

Bus (CBUS) is used to control it.

Settings
CBUS Settings X|
Channel Chanmel Zolar
o Setting transmikker's

EE/ CELS CHO il (I.

SYNC |I:I -]

HEADER. ||:| "I

Range cPacket Il:l vI

JqUE Decode Range dPacket ||:| vI

— From I[ I
CMO ) DATA

IBuFFer Head ;I Ill =

- PARITY ||:| "I

|Buffer Tail | ACK II:I "I

Arbitration I|:| "I

Zancel

Defaulk |

LA Channel: Show the selected channel (CHO).

Result
Click OK to run the MHL-CBUS Decode and see result on the Waveform Window

below.
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Time/Diw: 2.5 us G
Acouired: 14:17:09.0 ]
CBLIS

MHL-CEUS)

Channel|_+ |

2-30.|25us
I DI

2-94.|25us
TR B

212.25us
P I I 't

ACK(33)

215.|25 us 22-:'.|25us
PRI DR IR A I Y

224.25us 228.25us
P ST T VN T (U ST BT |

Qi G FLIT DB [eus 1mHiceus) <]

Jample | Header | ctrl | JRC PFacket | JINE Facket Information
447 DDC (00 dPacket Address: 74

4126 DDC(00) cPacket ACK(33)
5490 DDC {00} dPacket Offzet: OS5

10167 DDC (00} cPacket ACK(33)
10959 DDC(00) cPacket S0F(30)

12879 DDC (00} dPacket Address: 75

13413 DDC (0d) cPacket ACK(33)
13947 DDC (00} cPacket CONT( 50}

16549 DDC 00} dPacket Diata: F7
19205 DDC(00) cPacket CONT( 50)

20105 DDC 00} dPacket Data: 30
22480 DDC(00) cPacket ATOF(5L)

o

9.6 us ﬂ -841.434 ms ﬂ -841.443 ms (9|m|m|

113
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MII/RMII

MII/RMII (Media Independent Interface/Reduced Media Independent Interface) is a

protocol formulated by 802.3u that applied to Fast Ethernet, connecting MAC of Data

Link Layer and PHY layer.

Its clock frequency is either 25MHz or 2.5MHz

(Ethernet); they are TX_CLK and RX_CLK. TX[0:3], RX [0:3] are 4-bit-width bus

and TX_EN, RX_EN enable the IN/OUT; TX_ER, RX_ER can detect the errors on

the bus; RX_DV inform bus the data received is valid or not; COL can detect the

collision on the bus.

is also an important part of MII.

Serial Management Interface (SMI), also known as MDIO,

Settings
MII / RMII Settings x|
Setting Colar
. [Bus Decode
EE/ o MII ( RMII & Cnly CLK and DATA pins used (I.
~Made Data || | -
@ Trarsmi(1) et | — -
" Receive(Rx) o
Colison [ -
" Duplex(Tx+R:)
tde [ -
—Channel
— Transmit{Tx) —ReceivelRx) Urkrawn I _ j
Tz Lk fHD ﬂ Ry_CLk [0 ﬂ Preamble [ SFD | |~
TH_D0 IE ﬂ R¥_DO IE ﬂ
- hd = Range
TH_D1 IE ﬂ R¥_D1 IE ﬂ i
> = iy Decode Range
TH_D2 IEH3 EI Ry_DZ IEHS EI AL .
™% D3 [cH4 ﬂ R3[4 ﬂ |Buffer Head |
T¥_EN IEHS i’ Ri_DY IEHS i’ To
Buffer Tail -
TH_ER FHE i’ Ri_ER FHE i’ ! [
T#_COL IEH 7 i’
Daka Repart
Dakta Edge Daka columns
% Rising = Falling * g Columns € 16 Columns
r— — P Canel

114
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MI1 / RMII: Select the M1l / RMII bus decode

GMII / RGMII: Select the GMII / RGMII bus decode

Only CLK and Data pins used(M/G): Select MIl / GMII the CLK and Data pins
only.

Transmit (Tx): Select TX mode

Receive (Rx): Select Rx mode

Duplex (Tx+Rx) : Select duplex mode

Channel: Set the channel number.

Rising: Select rising edge to latch data
Falling: Select falling edge to latch data
8 columns: show 8 columns data field in the report window

16 columns: show 16 columns data field in the report window

Result
Click OK to run the MII/RMII decode and see the result on the Waveform Window

below.
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MII

Time,/Div: &0 ns
Acqaired: 10:35:43.0

CLK

RX_DO
RX_D1
RX_DZz
RX_D3
RX_ER
RX_DV

Hil ¢RI

Lahel Channel | <]

et anon SLFL 009 PEUSLMIL / RMII) 7]

Timesrtanp [po o1 [p2 [ps [p4a |[ps |[D6 | D7 | Informarion =
¥0. 00066 us r fF F F F F F F

0.00098 us F F F F 0 0 2z 2

0.0013 ms 5 & A 3 © F 0o B

0.00162 us & o o0 ©o 5 4 0o 0

0.00194 us o o E 4 & 3 & 9

0.00226 s » o 0o o o 8 1 1

0.00256 us F ? A 6 o c 8 &

0.0029 ms 1 o D» 4 o c & &

0.00322 ms 1 o F F 0 0 8 B

0.00354 us o o 3 8 ©o 0 & 3

0.00386 us c 3 3 D B F 8 B Z
a1 _’l_l

| & ﬁ 582680 ﬁ 1 ﬂ 593309 ([T

RGMII

Time,/Div: 6Z.5 ns
Acquired: 15:53:56.

RX_DV
RX_CLK
RXDO
RXDL
RXD2
RXD3

SFD 99 80 80 88 A2 CC 88

Lahel Channel | «| | |
ot s s T o e |

Timesremn [po o1 [pz [ps [pa [ps [p6 [D7 | Informarion
-0.245725 us LINE=UP; Z5MHz ; Full-Duplex
00064875 ms 99 80 80 &8 Az CC 88 &0

0009675 ms 80 &0 80 &0 80 &0 £4 8B

0012875 ms B0 cC AL F? F? 88 99 88

0016075 ns 80 &0 E6 Ak Az C4 Az C4

0019275 ms B3 &8 80 B0 80 &0 80 &0

0022475 us B0 80 81 88 80 88 85 80

0025675 ns &80 & Az & Db FF 8 EB

O0z5575 ms BB DD DD CC 80 &0 80 &0

0032075 us BB 88 Ee  EE 88 68 8@ 60

cocoocooc o

r, H (5 A
‘ ﬂ/ j 201970 ﬂ 32966 j 196806

0035275 ws a0 &0 [ 83 a0 cc AR F7 =
A _>|_I
]
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Microwire

The Microwire bus has four data bits: Chip Select (CS), Serial Clock (SK), Data Input

(DI), and Data Output (DO).

Settings
Channel Color

. —hannel
7| chip select Channel (¢5) ICH 0 j (D  erosepwrore ensece
Clock Channel (5K) I—CH " :II ERASE/WRITE DISABLE

= ERASE
Data In Channel (D) ICH 2 =i
= WRITE
Data uk Channel (00) ICH E jl READ

—Data ERASE ALL

Chip Select Edge & pctive High © Active Low

WRITE ALL

Data Edge(DI) %" Rising " Falling

Diata EdgelD) " Rising & Faliing
—EEFROMs

[s30cd6n or g3octec, gBis 7| Range
JUL  pecode Range

—Report ,.,m_'r,,,"‘ B

To

Show data in repart IS Calumn 'I Buffer Head

j IBuFFer Tail j

DeFaultI Cancell

Channel: Show the selected channels.

Chip Select Edge: Active Low or Active High.
Data Edge: Rising or Falling.

EEPROMs: Select EEPROMs.

Report: Show data in report.

Result

Click OK to run the Microwire decode and see the result on the Waveform Window

below.
Read
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Time/Div: 2.5 us
Aceuired: 08:00:00.0

Microwire

MICF OWIRE

Label Channel JEN
ot SLIT Deas [Microwire (MICROWIRE) ~ |
dample Commarid Addrezs et} Dl D& D3 4 D5 Da D7 ASCII(DO-D7) j
39765 Read 040 21 10 73 11 8B oo 41 54 '.g....E i
40265 a0 63 91 3a D& Fa 4G E2 Fo.Ziuu
40645 Fa FF FF FF FF FF FF FF ...
41025 FF FF FF FF FF FF FF FF ...
41405 FF FF FF FF FF FF FF FF ...
41785 FF FF FF FF FF FF FF FF | avvnanns
42165 FF FF FF FF FF FF FF FF ...

S

LIJ
A
: 3.895 ms E 102.398 ms g 98.503 ms

Write
Time Diwv: 1.Z us a
Acquired: 08:00:00.0 96. 5 726 ms B?EJEETE

Microwire

HicrowiRE|

Label Channel N | ] o]
e SLI Dees [Microwire(MICROWIRE) ~ |

Sample Commatid Addrezs i} Dl Dz D3 D4 D5 De D7 ASCII(DO-D7) j
3967220 rite 06E a7 i}

4002950 Mrite OsF A . S |
4038681 WMrite a7 2B +

4074411 rite 071 4 .

4110142 rite 07z TE -

4145873 Mrite a73 1E

4181603 WMrite 074 Fz

SR R

;lJ
A
! 3.895 ms E 102398 ms ¢ 98.503 ms (5
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MIPI DSI

MIPI Display Serial Interface (DSI) designed by MIPI alliance for the protocols

between a host processor and peripheral devices using a D-PHY physical interface.

The operation mode includes High Speed Mode and Low Power Mode (LPM).

Settings
MIPI DSI Settings =
Channel
—n LF Mode Channel [v HS Mode Channel

Dp [Cho i‘
Dn [Ch1 i‘

[+ Advanced Decode

Data Lane |4 | Do+ [ch3 i‘ D1+ [ch4 i‘
Clock + |ch2 i‘ D2+ [Ch5 i‘ D3+ |Ch 6 i‘

[ Show DCS Command [ Always goes to HS Mode

Initial Bus Direction |Master -> Slave ﬂ

Color

I]' Start of Transmission
Transmission Mode
Escape Mode Action

Data Identifier

108

- Word Count

- Data Frame

- End of Transmittion

Ll

Range
o Decode Range
JrL
Bt From To
Buffer Head ﬂ |Euﬂ’er Tail ﬂ

Default | oK || cancel :

Dp, Dn: DSI-LP signal lines

Data Lane: DSI-HS mode Data Lane number

Clock+, DO+, D1+, D2+, D3+: DSI-HS signal lines

Advanced Decode: Enable DSI format decode and display.

Show DCS Command: Enable DCS Command decode and display.

Acute Technology Inc.
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Always goes to HS Mode: Ignore the Dp and Dn status and decode all the data frame

in HS mode

Initial Bus Direction: Select the Initial direction of the bus transmission.

Result

Advanced Decode Disabled:

Time/Div: 2.56 us i@ [ ]
Beoquired: 16:55:26.0 32us i : 32us : G4us 96us 128us 16us 19.2us 22 4us

MIPI DSI-LPL

HMIFIDEI-LF

Label chand ¢ | _| 1
O Gomm swos 4 14T D83 [MprDsEpi(MPIDSEP) |
Sample Mode Action DO (D1 | D2 (D3 | D4 | D5 | D6 | D7 o
-890 LP_ESC LEDT 37 01 00 1D 08 OF OF 01
5230 LE ESC LEDT 08 0R 00 3F 08 OF OF 01
11350 LE_BTA
11602 LE_ESC LFDT 21 08 00 37
12791 LE BTA
=l
N — oy
A c
32078 5 83 163 (5[] T
L

Advanced Decode Enabled:
Time/Div: 2.56 us a I

Rcquired: 16:55:26.0 I I-E.?us

MIPI DSI-LPL

MIFIDSI-LF

Label chani+| _| o]
@it e L el [Mp1 DSLLPI(MPPI DSILP)  ~ |
Sample Mode Action | WC DT WC DO (D1 | D2 | D3 | D4 | D5 | D6 | D7 | ECC CRC =
-8390 LP_ESC LPEDT ao Set Maximum Return Packet Size (37) 01 00 1D
2480 [a[1] End of Transmission packet (EcIp)... 0F OF 01
5230 LP_ESC LFDT [ali) DCS REAZD, no parameters (06) 0R 00 3F
8600 ao End of Transmission packet (EoTp)... 0F OF 01
11350 LE_BTA
1la02 LE_ESC LPDT [ali) DCS Short RERD Response, 1 byte r... 08 0o 37
12791 LE BTA
|
JE I ey
A c
32078 83 163 (5[] TIT
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MIPI RFFE

MIPI RFFE (RF Front-End Control Interface) designed by MIPI alliance is for
controlling RF front-end devices including Power Amplifiers, Low-Noise Amplifiers,

filters, switches, power management modules, antenna tuners and sensors.

Settings
IIP| RFFE Settings >
Channel Color
Ty
= SaK fcH O j {1 ssc [ ~| Address 1~
SDATA IW:' = -] Dat -
Comrmand 1~ P 1~
ac -] = 1~
Range
NN Decode Range
JL
—H
From Buffer Head j To Buffer Tail j
Default | (6]4 | Cancel

Channel: Set the channels of SCLK and SDATA.

Time/Div: 30 na B
Aoquired: 16:26:06.1, , S88gius | SERSEus  SeSElur SSEEEus S8S7us SSETEus  SERElus o S8REEu ssa.iuu:[. Se2%6u | SERQlu | SESDEw | SERdlua

Command: Reg. Wr I Address 01

50 ns

Byte Count | hddress Data
1c BM_TRIG(OT)

a4

L]

L]

02

PM_TRIG(01)

48

Spare (user-defined) R
Spare (user-delined)

Spare (user—defined) PM_TRIG(0T)
Spare (user-defined) 04
Spare (user—defined) L]
a0
02
B_TRIG(0L) -
Y : onz B 1.316 MHz E 10.851 vz (51111
121 Acute Technology Inc.
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MIPI SPMI

MIPI SPMI(System Power Management Interface) designed by MIPI alliance. SPMI

is a serial interface that connects the integrated Power Controller(PC) with Power

management Integrated Circuits(PMIC).

Settings

—Channel

T
%/ SCLE
— Color

o Start S5C

C-hit Command Frame

A-bit Data Frame

SR-bit Parity bit

Master Arbitration Bus Park

Slave Arbitration Mo Response Frame

i Decoded Range

Buffer Head ;I To IEluFFer Tail j

Default | Cancel |

Channel: Set the channels of SCLK and SDATA.

Result
Click OK to run the MIPI SPMI Decode and see result on the Waveform Windows

below.
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Time/Div: 30 ns

Label

Channg «|

d

Acquired: 15:43:47.0 2?2.55|2T5r:15

222.65|232ms ! 222.65|233m
C o C A

= ! 222.65|254n15
. C o

222.E|53ms
o .

222.65|3-36n15
o .

QMM 55 chee FLIT [H09 I}’E{ [rP1_serariarer seMn) - |

SE. .. | C | A | SR | Devi... | Command (Hex )} | Data... | Data Frame(Hex) j
22268 MPL3 SA=09 3B (Extended Register Read Long: 4Bytes) Joa4c BF 99 FF FB8

22269 MPL3 S&=08 3B (Extended Register Read Long: 4Bytes) 7o4cC @3 a7 @8 F8

22278 MPL3 SA=98 3B (Extended Register Read Long: 4Bytes) Joac 35 52 32 F8

22271 MPL2 SA=00 3B (Extended Register Read Long: 4Bytes) Ja4c 32 32 36 F8

22271 MPL3 SA=09 3B (Extended Register Read Long: 4Bytes) 784cC 34 2E 31 F8 —
23272 MPL3 SA=08 3B (Extended Register Read Long: 4Bytes) 704C 38 00 99 F8

22273 MPL3 SA=08 3B (Extended Register Read Long: 4Bytes) Joac a2 a5 oo F8

22274 MPL2 SA=09 30 (Extended Register Write Long: 1Bytes) 741 20

22275 MPL3 S&=08 31 (Extended Register kirite Long: 2Bytes) 7042 FC &7

22275 MPL3 SA=08 3B (Extended Register Read Long: 4Bytes) 784C 98 11 90 F8

22276 MPL2 SA=00 30 (Extended Register Write Long: 1Bytes) Jadae ekl

22277 MPL3 SA=04 38 (Extended Register Read Long: 1Bytes) Joo4 16

22278 MPL3 Sh=94 3@ (Extended Register krite Long: 1Bytes) 7040 a0 -
4 | | 3

-

141.658308826 Hz g

A
141.658308826 Hz j
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MMC

The Multi Media Card (MMC) or the Embedded Multi Media Card (eMMC) version

5.0 is a flash memory card standard.

Settings
MMC Settings x|
Channel Calor
_ & Channel —Analysis (I.
i ST g | & Command ony s | ~ |
CLE CHO = Datal (CHO (=l ™ Data arily
" Command + Data Host II:| - I
ap [cHr | patat [0 — | -Command e [ ]
-
™ Ref. Datan ——
Dakal | o j DataS |Ho j [ adv. Report CMOJResp Il:l - I
[~ Don't care clock
. , qument [ < |
Dakal [CHO :II Datas | CH O :II —Data
€ 5-kit Data CRC check I_ vI
z = % 4-bit Data
Data? —| a7 = e [
) [ R ) R € 1-bit Data End bi hd
— e nods O [— |
DQS |y jl = ricn-interleayed
I” Data strobe CRL stafus ||:| x I
oy | v |
—Data length

|512 Bytes { Min: 1, Max: 16384 1

Range
Decode Range
JUL From To

—

Buffer Head

;I IBufFer Tail ;I

Default Cancel

Channel: Show the selected channels.

Command only: Analyze the command.

Data only: Analyze the data

Command + Data: Analyze Command and Data in the report window.

Ref. DATO: To help analyze the R1/R1b of the response.

Adv. Report: To analyze the command argument.

Don’t care clock: To decode only depend on the CMD channel without the CLK
channel.

Data: 1/4/8 bits or DDR mode, check “DDR mode” and > “Non-interleaved” to
analyze data without interleaved. Check “Data Strobe” to analyze data with the DQS

channel.

124

Acute Technology Inc.
Copyright ©2018



Acute

PC-based T&M Instruments

Data length: Set the number of data bits.

Result

Command:

Time/Div: 125 ns
Acoquired: 14:27:25.2

¢

-1
P

Label Channel -

CHOO M}

.EEJIEOE ms i -1.351|5-95 ms i -1.351?’95 ms : -1 411
LI T T e T T T N TR S T i

T

]

305 m
1

s -1351205ms -1.351105ms -1.351005ms
PR R T R S P T P P B T

T

i -J.EEOIBOE ms
PR

CMD16:SET_BLOCKLEN Data:eéh Data:eéh

-

o

T
@) croe 441 E_B“’.-L IMMC(MMC) =l
Timestamp |Command |Response Argument (h) | CRC7 (h) | Frequency | Timing Information j
-9.0013. .. R1 :CMD13:SEND_STATUS @a 08 2% oo 1F 26MHz Ner: 5
-9.0013. . CMD16: SET_BLOCKLEN o 08 02 oo DA 25MHz Nrc: 21
-9.0013. . R1 :CMD16:SET_BLOCKLEN @a 08 2% oo a5 26MHz Ner: 5 —|
-9.0012. . CMD@8: SEND_EXT_CSD @a 08 00 a0 61 26MHz Nrc: 22
-9.0012. . R1 :CMDE:SEND_EXT_CSD @a 08 2% oo 78 26MHz Ner: 5
-9.0000. . CMDEG: SWITCH @3 B9 a1 ad 17 26MHz Nrc > 4885
a.00000. . Rib:CMDG: SWITCH fa 08 a8 oo 65 26MHz Ner: 5
a.00011. . CMD13:SEND_STATUS @@ 91 a0 a0 29 26MHz Nrc: 1329
a.00011. . R1 :CMD13:SEND_STATUS @a 08 2% oo 1F 26MHz Ner: 5
9.90114. . CMD19:BUSTEST W 90 00 00 0 46 52MHz Nrc: 21
a.00118. . R1 :CMD19:BUSTEST_W @a 08 2% oo 5F 52MHz Ner: 5
a.00116. .. CMD14:BUSTEST_R @a 08 00 a0 5C 51MHz Nrc: 65 -
4 | | »
¥ A
| 'y g 0.4919 Hz g 0.492 Hz j 19.41 KHz G—)H]_ﬂml

Adv. Report:

d

Time/Diwv: 16 us
Aoouired: 14:25:38.0

MMC_CrD

rrnancl

Label Channel

KN

266.238275ms
LI T I B |

266.438475ms
L I T T

266.490675ms
PR I B |

266.54137
LT ST B I | L I

Data:48h Dats:FCh Data:@2h

CMD1: SEND_OP_COND

-

3 =

=l

B [Bus( [rmc_cvpgmc)

OM =ham cnow ST [
S5... |Command

5327  CMD@1:SEND_OP_COND
5333

5333

5333

5333

5359  CMD@&1:SEND_OP_COND
5364

5364

5364

5364

5300 CMD@1:SEND_OP_COND

JE |

| Response |ﬂ.r‘gument {h) CRCY (h) | Frequency j

49 FC 00 90 27 187KHz

R3 :Check bit{s3) @& FF 84 @@ 7F 187KHz
Bit[21] OCR register power up not 0K
Bit[3@:29] Access mode: byte mode
Bit[7] High wvoltage Multimedia card
49 FC 00 99 27 187KHz

k3 :Check bit{63) @& FF 88 @@ TF 187KHz i
Bit[31] OCR register power up not OK
Bit[30:29] Access mode: byte mode
Bit[7] High voltage Multimedia card
44 FC 99 99 27

187KHz -
4

A
0.4860591185 Hz ﬂ

-

0.4860591244 Hz ﬂ

40 MHz G-)|IU'|TTT|

Acute Technology Inc.
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Data:

Time/Diwv: 15 ns

Acouired: 19:57:54 I

nrmand

0]

Label Channel

J

2.374945ms 2.374975ms 2.375005 ms
PR SR AU ST T RS R S RS BT SR

2.375035 ms 2.375065ms 2.375095 ms 2.375125ms
L IR ST S N ST S RN SRR ST RO NI S RS TR SR

Beh

Y 45h i 47h Y B2h Y 75h i BBh

| »

it Gioo 414 L DBuS( [DaTAMMC) =]

Timestamp | state | pa(h) [ pa(h) | p2¢h) | D3(h) | D4(h) | D5(h) | DE(h) | D7(h) | Information j
9.113335 ms Data 72 74 a0 oA 20 00 o0 o0

0.113655 ms Data fils AC B D8 20 20 55 AR —
0.11397 ms CRC16 OK!

9.11435 ms CRC status: non-erroneous

2.369365 ms Data 42 66 aa Lal] a8 FF FF FF Write data block: 1

2.369685 ms Data FF FF FF oF 20 25 FF FF

2.37 ms Data FF FF FF FF FF FF FF FF

2.37032 ms Data FF FF 20 00 FE FE FF FF

2.370635 ns Data a1 55 20 73 20 65 29 72

2.37095 ms Data o0 20 20 oF 20 25 47 o0

2.37127 ms Data 75 20 69 00 64 20 65 o0

2.371585 ms Data 2E 20 20 00 70 20 64 o0 =
A I I »

g, 413.609 Hz 412704 Hz o 188.679 KkHz (5[] 117
SR B B

Acute Technology Inc.
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ModBus

Modbus is a serial communications protocol published by Modicon in 1979 for use

with its programmable logic controllers (PLCs). Simple and robust, it has since

become one of the standard communications protocols in the industry, and it is now

amongst the most commonly available means of connecting

industrial electronic devices.

Settings

Modbus Settings

Setking Colar
.
_° Channel
ey et | WD e e |
- Start
Modbus (Rx)  1~|
[FiL — Address I - |
= ~
Function ]
— Transmission Mode Dat
f* ASCII ‘' RTU EleE) I:l Y|
(R —
—Praotocol Setking e —I
Polarity foute 7] — L
party —
Baud Rate [ Auko |‘3E":":I "I
stop E—
Paricy INDne ;I
Traer ) ]
¥ sShow scale in the wavefarm [ MSE First
[T LRC check
Range
JUL Decode B
JUN Cecode Range
* From To
Buffer Head - I IBuFFer Tail - I
Defaulk | £ oK 1 Cancel

Channel: Modbus (Tx) or Modbus (Rx).

Transmission Mode: ASCII and RTU mode.

Auto: Auto detection idle polarity.

Idle high: Idle condition shows High.
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Idle low: Idle condition shows Low.

Auto Detect: Set the Baud Rate manually if not selected.

Baud Rate: Data rate (bits per second), and the range is 110 ~ 2M (bps).

Parity: N-None Parity, O-Odd Parity, E-Even Parity.

MSB First: The default is LSB first; click it to change to MSB first.

Show scale in the waveform: Display the waveforms with scales.

Result

Tinme/Div: 60 ns

Aogquired: 15:03:21.0

0 Modbus

Channel |;|

51.42us 5152 us
PRI S T U T B B |

El&2us
PRI B |

51.72us 5182 us
R S ST T TR |

51.92 us 52.02us 5212 us
[N ST T S ST UNCT BT SR BT ST S|

CH-00 -
unl CH-00 PIJ'-E. D‘E’z{ ITX(MDdbUS) ;I
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 ~
0.1035%65 ms Data: 7F [Fx)
0.15563 m=s Data: 7F
0.1557Z2 ms Data: 7F [Bx)
0.25989 ms Data: 7E -
0.259505 ms Data: 7F [Fx)
0.311586 m= Data: 7F
0.311955 ms Data: 7F [Fx)
0.364035 m= Data: 7E - =
4| | »
A
; 8191007 E 8101097 ﬂ 0 G-)|ﬂ_[|||||
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NAND Flash

NAND flash uses tunnel injection for writing and tunnel release for erasing. NAND
flash memory forms the core of the removable USB storage devices known as USB

flash drives, as well as most memory card formats and solid-state drives available

today.
Settings
MAND Flash Settings X
Setting
? Channel Device information
= Device Width —* x5 " x1s #CE/RB Vendors  [Hynix ﬂ
(¥ 1jO Quick Setup * x1 ~ x2 x4 -
Mode
R e iz = rpe s HY275F 161624
= = = HY 275F 082G 26
1/00 (L5E) krio j :‘ :‘ HY275F 162G 28
HY 27UF084G2M
1/0 [7:0] HY 27UGDEBG5M
,— j l— j HY27UG033G0M hd
= =]

CLE kvs j

ALE kHe = Color

RE# W i‘ u (I. Command @

WES fr :‘ e -]
Bilel o [—

Command Latch Cyde tREA == 20.0ns

DS == 5.0ns DH == 5.0ns , . pataln E jv
L R —— || — Data Out I

H i

T oo Range

HyligH
[~ Save the NAND Flash Data I Don't care CE# signal iy Decode Range

[ Don't care ALE signal
™ Reduced Report g — Buffer Head -

[~ Show the DDR Data Output / Input Timing

™ Don't care R/B# signal To Buffer Tail -

[ Reduced Command in the waveform window

Channel:
Async Ssync Description
1/0x DQx NAND Flash data channels
CLE CLE Command Latch Enable channel
ALE ALE Address Latch Enable channel
129 Acute Technology Inc.
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RE W/R Read Enable and Write/Read channel
WE CLK Write Enable and Clock channel
RB# RB# Ready/Busy channel

CE# CE# Chip Enable channel

DQS Data Strobe channel

Device Width: Select 8/16 bits device width.

The Flash Startup mode: Check Toggle /ONFI DDR Mode to run synchronous data
interface.

1/0 Quick Setup / 1/0 User Defined: Only set 1/00 (LSB) when select the I/O Quick
Setup, other channels will be set automatically. when check the 1/0 User Defined and

press the button will show the dialog below:

x
=l =
o0 HO :II Los  fHo :II
ol joH1 = o9 fHo —
oz fHZ —| Lol

| :I
—I‘ -
4os ftHz = o1l [Ho -

104 [cH4 é 1/012 |EH 0 EII
o5 foHs j Io13 [tHo
o8 KHE j /014 [°H S :|I

=] = |
/07 ICH7 = /015 fHa =i

Cancel |

User can set NAND 1/O channel by channel.

The Flash Startup mode: Check Toggle /ONFI DDR Mode to run synchronous data
interface.

tREA / tDQSQ: Set the delay time to access the NAND data under SDR / DDR Save
the NAND Flash Data: Save the read/write data. Program will save the NAND Flash

read/write data as a file when check Save the NAND Flash Data. It will be saved into

Acute Technology Inc.
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the LA work directory.

mode.

Reduced Report: Only show NAND Flash command in the Report window when
check it.

Show the DDR Data Output/Input Timing: Only show timing information under
DDR mode.

Reduced Command in the waveform window: Only show NAND Command value
in the waveform window.

Don’t care ALE/RB#/CE# signal: Ignore the signal selected when decode.

Description of file name as following:

File Name Description

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

_Colxxxxh Column Address

CEx Active CEX

1, 2, 3. File Order

Ex:NF_DI_Row017821h_Col0000h_CE1 1.bin
NF_DO_Row017821h_Col0000h_CE1_2.bin
NF_DO_Row_Col_CE1_3.bin

Compare the content of file with the one of report.

Acute Technology Inc.
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‘o |pr |pz |ps |pa |ps |pse |D7

5 I 6F 36 Bz a5 Bg BT

06 fa BT OE Bl 19 ce 21

TE CE 58 EF ED 18 a7 7C

5E LD 9 E3 I E4 0z 11

ED 2D 9 14 a6 3z CE F4

53 10 50 79 Ei BS D6 CE

5 22 53 A5 F1 9E DE 58

aa 73 B3 Bl az 19 Bg a6

a9z 25 76 Ei E4 CE 74 AT

ic ES 20 3D oF 74 EE ES

55 54 66 ac 63 a6 aC OF
@8808688 50 A6 6F 36 B2 38 B8 B7 86 8n B7 BB B1 19
@886818 7E CE 58 EF BD 18 47 7C SE DD 9A E3 A5 Eh
88086828 E9 2D 96 14 86 32 CE F4 53 18 68 79 EA Bé
@886838 5f 22 53 A5 F1 OF DB 58 8n 73 B3 B1 82 19
00080848 92 25 76 EA E4 CE 7% A7 1C E5 28 3D OF 74
88086858 55 54 68 4C 69 86 AC OF F1 A2 47 FA 37 4B

Device information

Vendors: Select the NAND Flash Vendor. Please refer to the

following details when select the Custom item.

Model: Select the NAND Flash device type.

ca
a2
Db
B9
BB
L

21
11
CE
Lib
ES
an

Custom: Users create a AQNFCustom.txt file into the LA work directory when

select the Custom vendor item and edit NAND Flash Command set.

Hanufacturer=35amsung
PartNo=K9XSXXXRKX

HCE/RB=1

¥16=N

Synctode=¥

Cmd=Read, Read, tR, 68, , , M, N, H, 88, 38
Cmd=Read Status, Read Stat., , , , , ¥, H, ¥, 7@

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

Manufacturer, PartNo, #CE/RB, X16, SyncMode, Cmd are keywords.

Not supported.

Keyword Description

Manufacturer | NAND Flash Vendor.

PartNo NAND Flash IC Model.

#CE/RB Number of targets, only 1/2/4 acceptable.

X16 8/16 bits device width, only Y/N acceptable.

SyncMode Only Y/N acceptable, Y: Synchronous data interface supported; N:

Cmd is composed of several parts, it’s divided with comma.

1.

Complete command name.
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2. Abbreviation of command.

unused.

Name of first busy time check. Put a space and add a comma if

and add a comma if unused.

Value of first busy time check. Its unit is micro seconds. Put a space

unused.

Name of second busy time check. Put a space and add a comma if

Put a space and add a comma if unused.

Value of second busy time check. Its unit is micro mseconds.

First flag. It’s acceptable command during busy.

Second flag. It can be inserted by some command or not.

Third flag. It can insert into some multi plane command or not.

Command.

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 : complete command.

Read Stat. / TPP Prog. : abbreviation of command.

Busy Time Check(tDBSY, 1, tPROG, 5000) : tDBSY is 1us; tPROG is
5000 us. It will show some information when violation of busy time.

3 Flags: 1* flag of “Read Status” is Y means it’s acceptable command
During busy; 2" flag of “Two-Plane Page Program” and 3" flag of “Read
Status” means any command between 11h and 81h is prohibited except

“Read Status (70h)”.
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—Device information

Samsung-K9F1G0SU0B
Toshiba-THS8TYG7D2G

Hynix-HY275F081G24

Micron-MT29F2G08AAD
Samsung-K9F2GOSR0OA
Samsung-K9F2G08U0A
Samsuna-K9F4GOSUOM
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Result

SDR Data In

CLE
HandFlarh |}

Label Charngl | < | T |
[ cos ALET DEed( |cLE(Nand Flash) -

Timestaup Coumarnd Row &ddress(h) Column addressih) oo Dl D2 D3 o4 D5 D& ﬂ
2.539085 us PAGE PROGRAM #1(80) ODzZeE2 oooo 4B 83 2E DB FI 2B 72
2.549885 ua 0026E2 o0os 44 4rF 1 os (7] F4 Ak
2.555645 s 00z6B2 aoio EDr 1z 3E 7B EXR AF an =
2.561405 s 00zeB2 onls a4 58 34 c7 67 6L ac
Z.587165 ns ODZBEZ o0zo Fa 37 FC C3 18 FF &7
2.572925 ns 0DzZBE2 o0zs ZE F4 49 98 T 44 298
2.5786585 us 0DZBEZ o0z0 Y EE E9 cC E7 88 21
2.564445 us 0DzZeE2 o038 F3 &5 38 97 64 cD Ad
2.590205 us ODzZeB2 o040 EEY 21 E3 FF 2E Fa 92
2.595965 ms 00z6B2 0045 3F CE EB7 1D Ef 5h 36
2.601725 ms 00z6B2 anso nc c? 8F 11 75 71 cC
£.6074585 ns 0DZBEZ 00ss 44 7F 78 Fi AT 56 3E

T ;IJ

| | A
B 12 49792 ¢ 472426

DDR Data Out

DI: 5A 1DI: ae 1DI: &F TDI: 26 TDI: B2 rDI: 3% rDI: B2 TD 1BE TDI: [0 1DI: an 1DI: E7 TDI: (-3} rDI: 13 rDI: CSTDIJ 2L TDI: 7E 1DI: CE 1
D
Label Channe +| |
Qi o 15T Deud{ |cMDiMand Flash)
Timestamp Command Row Address(h) Column Address (h) oo ol DE D3 I D5 pul:) i‘
0.0150275 ns Two-Plane Cache Program #1(30) 017521 oooo Sh AB &F 36 EBZ 38 B&
0.0174175 ns 017521 ooog o0& Gh E7 0B El 138 ok}
0.0175175 ns 017521 o010 TE CE 58 jEbE ED 18 a7
0.0176175 ns 017521 on1s SE oD 94 E3 AS E4 0z
0.0177175 ns 017521 o0zo ES ZD 96 14 &6 32 CE
0.0178175 us 017521 onzs 53 pli} &0 79 Ei EE el
0.0178175 us 017521 o030 Sh 22 53 AS Fl SE IE
0.0180175 us 017521 o03s A 73 E3 El 4 13 B8
0.0181175 us 017521 0040 92 25 76 EA E4 CE 74
0.0182175 us 017521 0048 ic ES 20 3 aF 74 EE
0.0183175 us 017821 o0s0 55 54 68 4ac 69 86 AC
0.0184175 us 017821 onss FL AZ 47 Fa 37 4B 04
A | ;I_‘
[ | A
B 4063231 o 2 5 4095909
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CE x 2 Data Out

W ¥ i | | |DOtFF . , DOtFF DO FF L DOIFF  , LDOiFF | j
MAMD Bus
15m; 10n 15n 15n 10n 15n 15n 10n 15n; 15n; 10n 15n 15n 10n 15n 15n 10n 15n
HardFlarh| |
Lahel Channel | «| T |
i o0 3 (eudl [MAND Bus(hand 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 3 008E0O 0380 FF FF FF FF FF FF Fl1
0.00071088 § DOAEDD 0388 FF T FF FF T FF 5
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 3 D08E0D 0380 FF FF FF FF FF FF |
0.00071216 & D08E0D 0383 FF FF FF FF FF FF m
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_
T — _>l_I
A L)
‘ g 34282 j 4224 j 947520146 G—)\ﬂ_ﬂll
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NEC IR

It needs only one channel to analysis NEC signals.

Settings
NEC Settings x|
Channel Calor
_ 5 MEC Channel Leader |:| -
E/ CHO = (I. J
= Address L ] v|

I
[ Extended Made ledies J
I Display without idle in repart Command  [[_____ ] j

I Swap Bits fCommand ([ ] v|

Palarity |.q._.t.;. - I Repeat [
Stop I -

Range
LI Decode Range
—H

From To
Buffer Head LI IEuFFer Tail ;I

Def aulk |

Channel: Display the channel (CH 0).

Extended Mode: It integrates /Address and Address into 16 Bits Address, /Command
and Command into 16 Bits Command.

Display without idle in report: It will not idle on the Report Window for the user to
observe and analyze data.

Swap Bits: Switch LSB First to MSB First.

Auto: Shows High or Low when auto detection Idle.

Idle high: Idle condition shows High.

Idle low: Idle condition shows Low.

Acute Technology Inc.
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Result
Click OK to run the NEC IR decode and see the result on the Waveform Window

below.

Time/Div: 12.86 ns 5
Aogquired: 05:00:00,0

453 874 ms
P N I

474,354 ms 494 B34 ms 515.314ms 535.794 ms 556.274ms 576.754ms 5597.234 ms
[ P IR SNV ST NN MU T TN T (NN SN NN N U WU WU NHN U (NN (N SO TN NN U NN NN BTN T TN BAVRN MR |

MEC

WEC decoded | ERNSERiE § g fAddressiE7

HECIF)

Label | Charinel |;|

QI = G ST Deus( |MEC decoded(MEC IR) v |

Tinestanp | Status | Address | Faddress | Conmand | ,-’Com.mand| Stop | ASCII | -
1] Leader 15 E7 an FF

0.107282 8 Repeat

0. 4555653 3 Leader 15 E7 13 EC

0.563168 3 Repeat

0.554187 3 Leader 18 E? 17 ES

0.991449 3 Fepeat

JEN

o
‘ g 421103 ﬂ 84736 ﬂ 505839 G-)|ﬂ_[|||||
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PECI

Platform Environment Control Interface, Platform management include thermal,

power and electrical error monitoring.

Settings

PECI Settings x|

Channel

=

_r Channgl ———
=4

Data I.::Hn j & Mormal  © Advance

Repaort mode

(]' Setting transmitter's
e | - |
Address || | j
WL | RL || | ~|
FCS || | ~]

Range

Decode range

I

From To

IEquFer Head ;I IBuFFer Tail ;I
Def aulk | Zancel |

Channel: Show the selected channels.

Report mode: Normal or Advance

Acute Technology Inc.
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Result

Normal mode

Time/Div: 5 us g

Aocoquired: 10: 25 : 15455;2255 : 1.5455|3-3255 : 1.5455|33255 : 1.5455|55255 : 1.55-3’2;34255 . 1.55{)3;12255 : 1.55-3.'.‘;2-3255 .
L P T T T T T T O T SO S IRV T

3 WrLenL:8&1 RdlLen:@2 CMD GetTemp(al)
| : |
PECT | mfsl=el 4‘—‘ ’ ’
FECI

Label charnel |+ |

3

il Goo AL lhwe DEe( [Peciipech) =]

S...| Addr | WrLen | Rdlen | Command | write pata | Fcs(ur) | Read Data | FCS(RA) | Information j
3799 (38 01 a2 GetTemp(01) EF a5 Fo B8 Temp. : 26. 641

3899 39 a1 02 GetTemp(01) EF A7 FO 92 Temp. : 26,891

99 38 a1 a2 GetTemp(81) EF A9 F9 44 Temp. :26.578

4099 38 01 a2 GetTemp(01) EF a8 F9 44 Temp. :26.578

4199 3@ @1 a2 GetTemp(01) EF AE F9 2F Temp. :26.453

4200 38 a1 02 GetTemp(01) EF AF F9 34 Temp. : 26,953 J
4399 38 01 a2 GetTemp(81) EF AE F9 2F Temp. : 26.453

4499 38 01 a2 GetTemp(01) EF 8B F9 GE Temp. :26.828

4599 38 01 a2 GetTemp(01) EF a9 Fo 44 Temp. :26.578

4699 39 a1 02 GetTemp(01) EF A7 FO 92 Temp. : 26,891

4799 38 01 B2 GetTemp(81) EF A6 F9 87 Temp. : 26,391 =
4 I I »

- A |
| q/l g 0.5263227148 Hz g 0.5263232134 Hz ﬂ 555.555555556 KHz GIHUITTT

Advance mode

Tine Div: 5 usa
Acoquired: llJ:ZEI

‘irLenl:d1 Rdler:02 CME SetTempl01)

PECI 0 PECI

Label channel |

Ol G5 Sese 7L Pl peciceecy ]

Timestaup | Field | Data | Jtatus Information j
1.85005855 3 FC5 E&

1.8998695 & Client Address 30

1.899855595 3 Write Length 0l

1.90000085 5 Read Length oz

1.5000153 & Cnd Code GetTemp (01)

1.90002985 5 FC5 EF

1.90004465 S Tewp[7:0] A5

1.9000593 5 Tenmp[15: 8] Fo Temperature: 26. 641 iy
1.5000593 & FC5 B&

1.9499686 & Client Address 30

1.9493851 & Write Length 0l

1.94989975 3 Fead Length 0z

1.5500144 3 Cnd Code GetTemp (01)

1.95002905 3 FC5 EF

1

-

. 95004375 Temn[7:0] a7 -
| | v

g 37998690 ﬂ 37998690 % 0 G-)|ﬂ_[|||||
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PMBus

The Power Management Bus (“PMBus”) is an open standard protocol that defines a

means of communicating with power conversion and other devices.

Settings
x
Channel Color

? Clack Channel (SCK) I : (I.
& = Skark -
Draka Channel (S0a) | * J
o L —

I Decode with PEC Wtike ] vl

[~ 7-bit addressing (Include RS in Address) Read ] j

- ;
¥ Ignare gitch Command ([ | -|

SO (—

Range
UL Decode Range FEC ] *l
—

From IBuFFer He:ad j Ak |:|j
To IBuFFer Tail j stop _ "'l

Zancel |

Default |

Channel: Show the selected channels.

Decode With PEC: Group command protocol with PEC.

7-bit addressing (Include R/W in address): Show 8-bit addressing (include 7-bit
addressing and 1-bit R/W).

Ignore glitch: Ignore the glitch when the slow transitions.

Result
Click OK to run the PMBus decode and see the result on the Waveform Window

below.
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Label

Charnel |« | |

Address:3F

lasedrmoad]

xtendeli:l Cmd:F

(. S

(R

2.5u2.5u{2.5u [2.5u [2.5u F.5u 2.5U

Tinestamp | Start | Address | Read/Write | Ack ‘ Command

0.07999 ms start 3F Write EXTENDED (FE)

0.12405 ms IIN_OC_WARN_LIMIT (5Dj It

0.19656 ms start 46 Write FOUT_COMMAND (21) 34 9z
0.33315 ms
0.40367 s atart 1z Write EXTENDEDL (FE)

0.44536 s ¥OUT_MODE (20)

0.47585 s Re-start 22 Read
0.56891 ms start 3F Write EXTENDED (FE)

0.61397 us IIN_OC_WARN_LIMIT (5Dj

0.68648 s atart 46 Write FOUT_COMMAND (21} az
0.82306 ms Ho ack |4
0.89358 ms atart 12 Write EXTENDED (FE)

0.93527 ms VOUT_MODE (20)

0.96577 s Re-start 22 Read Ho Ack [I)h
1.05883 ms atart 3F Write EXTENDEDL (FE)

1.10389 ns IIN_OC_WARN LIMIT (5D)

1.17639 ms atart 46 Write VOUT_COMMAND (21} 92
I ;l_l

1298 ? 0 ﬁ U@W“ |

142

Acute Technology Inc.
Copyright ©2018




Acute.

PC-based T&M Instruments

ProfiBus

ProfiBus (PROcess Field Bus) is implemented by RS485. It includes PROFIBUS DP,

PROFIBUS PA and PROFIBUS FMS.

Settings
ProfiBus Settings X|
Parameters Color
5
—. 2 —Channel
:;/ . = Polarity |Ic||e high ;l (I.LE;LEr ||:| ,.l 50 ||:| ,I
ProfiEus Channel FHD =1
% [ [
—Iv Auto Detect
TR g S (—g
Baud Rate  [2500 | &
irate | ] brs o [ = [~
[~ MSE First ED Il:lLI FCs I_LI
[~ Show scale in the waveForm
Range
ﬁ Decode Range
H—*
Fram Ta
Buffer Head ;I IBuFFerTaiI ;I
Default Cancel |

Channel: Set the ProfiBus Channel

Polarity: Set the polarity Idle high / Idle low

Baud Rate/Auto Detect: Set the baud rate manually or auto detect
MSB First: The default is LSB first; click it to change to MSB first.

Show scale in the waveform: Show the scale in the waveform section
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Result

Time/Div: 4 us fE]
Aeoquired: 11:11:51.693 0

1

15708 us 2034808 203888 2183808 2228808

| 180Bus | 23dBus 241BBus | 2488w

LTRSS
Mot iadol

2610808

2674808

JCIEN SD2 68 LE 04 LEr 04 sD268 DA 02

Bus 1 - "

6.68 us

FrctiEur

Label

il

Timestaup | Frame | mfornation 4
0.1944 ms 5D2 (68) Start Delimiter o
0.20173 ns LE (04) Datalen 04

0.20906 1s IEr (04)

0.2164 ms SDZ {68)

0.22373 ns DA (02)

0.23106 ms SA (01) Addr 01 -> 02 (Response)

0.2384 ns FC (SD) Response FDL Data High Resource For Send Data

0.24573 ms ST rite Read Data

0.25307 ms FC8 (60)

0.2604L 18 ED (16) End Delimiter

. . o

c A LY
V ﬂ 263.157894737 KHz j 1.859427296 KHz j 9.286775632 KHz (B|ILHTTI
]
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PS/2

The Personal System/2 (PS/2) protocol has 6 data bits, but only the first bit (Data) and

the fifth bit (Clock) need to be analyzed.

PS/2 Settings

PS /2 Settings

Zhannel

:—5\/ zeneral I.ﬁ.nalysis Repott I

Clack |cH O j Data |CH 1 j

[ Conwert scancode to keyoode
™ Export Matlab file

I Ignore glitch

Color

Setting transmitter's color

@

Hiosk I | | j

Device I | | d

Range
U Cecode Range
S
Fa: Framm To
IBuFFer Head ;I IEuFFer Tail LI

Defaulk |

Cancel |

Channel: Show the selected channels.

Convert scan code to key code: Transform data into keyboard characters.

Export MATLAB file: Export the data with MATLAB format as the following:

Time = [25.78484 25.785985 ... ]
Description = [DH DH ... ]

Data=[ 58 FAO2FAC4 ... ]

DH = Device to Host, HD = Host to Device
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The file (PS2_Matlab.m) will be saved at work directory
Ignore glitch: Ignore the glitch when the slow transitions.

Analysis Report: Show the selected status in report.

General Analysis Report |

Show the status in report |
Description

Data

Error

ASCII

Idle

Result

Click OK to run the PS/2 decode and see the result on the Waveform Window below.

Tine/Div: 400 us EJ

Acouired: 05:00:00. D ] 3.’ QBBms EBEEBms i 35 }Dﬂms 35 E45m5 4:'235m5 49.52|5m5 i
0 0 ST P

DloH 12 DtaH: FF DtoH an : DitoH: OU Idle
0 Clock
1 Data 324 24 34 a7z 729 283 729 2
FSiz)

Label | Channel l_l T

O EiEm oo SLIL PBEC JPs2ips/2) =]

Tinestanp | Description | Lata | Error | ASCIj
1.933 m= Idle

36.607 mna Dewice to Host L& .
37.514 m= Idle

37.619 ms Dewvice to Host FF

38,536 m=a Idle

38.672 ms Dewice to Host an

39.562 ma Idle

39.684 ns Dewice to Host an

40, 565 ma Idle

54,115 m= Dewice to Host 1&

55.045% ns Idle

55,166 na Dewice to Host FF

56.072 ms Idle

56,161 ma Dewice to Host an

57.096 m= Idle =
4 | »
A
g 255 ﬂ 305726 j 305981 G-)|ﬂ_[|||||
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PWM

Pulse-width modulation (PWM) is a commonly used technique for controlling power

to inertial electrical devices, made practical by modern electronic power switches.

Settings

Setking Calar
B
— = iChannel
E;/r (I. Duky Cycle
PYM Channel HO —:I S
F = S —
......................................... L= o,
— T Draw W curve: Bt Gse I - |
Saurce fliadh i ] 'I
60%637% E—
¢ e AA o NN [
L —d
colr [~ | %% e |
& Timels - Duby(y) ™ Time(x) - Freq.0v) g /] 'l
S s 20129 ) - |
5 TaVaV 10%15°% e
: ¥ %o E—
Time (X) Time (X)
I~ Oraws 0% and 1003 € Time(#) - RPM(yy | Rande
E ﬂ Decode Range
= From IBuFFer Head - I
o
Time (X) To IBuFFer T ail ;I
color [ ~ |
Default I (] 4 | Zancel |

Channel: Show the selected channel.

Draw PWM curve:

Source: Show the source waveform of the PWM.

Time(X)-Duty(Y): Show the curve diagram with Time(X) and Duty(Y)

Time(X)-Freq.(Y): Show the curve diagram with Time(X) and Freq.(Y)

Time(X)-RPM(Y): Show the curve diagram with Time(X) and RPM(Y)
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Draw 0% and 100%: When select the Time(X)-Duty(Y) drawing and check Draw
0% and 100%, the program will draw this duty curve of 0% or 100%; it will draw this
duty curve of 0% or 100% when uncheck Draw 0% and 100%.

Draw 0 Hz: When select the Time(X)-Freq.(Y) drawing and check the item Draw 0

Hz, will show the Frequency from 0 Hz at Y axis.

Result
Click OK to run the PWM decode and see the result on the Waveform Window
below.

Select “Source”

Time/Div: 128 us [E |

Aoquired: 12:12:41.0 i 344 165u5 543955u5 : 753 755u5 : 953 565u5 1 163 ms 1363m5 1 573 ms

i L L L I_Ivl_|l_|vl_| 0 Bl=
“Illmlmum" N :
P 0Py IS e |_“_“_“_| '

P Wave

P i J

-
Label Channel [+
GH-00 CH-00
@ CH-00 Pl_lrt IPWM(PWM) ;I
Timestanp | Frequency | Imty Cycle Period | RPN j
0.1 ms Z0.002 FHz 15% 0,050 ms -- 1
0.143995 us 19.9358 FHz z0% 0.050 ms --
0.2 ws 20.002 FHz 25% 0.050 ms --
0.249995 ms 19.995 KHz @05 0.050 ms --
0.3 ns 20.002 KHz @22 0.050 mws --
s o

0.349935 us 20.000 FHz .050 us --
| |

= 903746 ﬂ 452728 g 451018 G-)|JU| ||||
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Select Time(X)-Duty(Y)

Time/Div: 128 us E]
Acoquired: 12:12:41.0

344.1|55 us i 543.5|55L|5 ?53.?IES us i BSB.SIES us
P T T T e P T I T AP o) IR T P

1.163ms 1.368ms
{ P | LIS N ST I BT N
i |

A

P Wave

Label channel |+ ]

CHO0  CH-00 -

U‘”I EEI cH-oo PIJ'-!. D’E’.n{ IPWM(PWM) ;I

Timestamp | Frequency | Duty Cycle Period | ErM j
0.1 ms 20.002 FH=z 15% 0.050 ms - I
0.149995 ms 19.995 FHz 20% 0.050 ms --

0.2 ms 20.002 FH=z 25% 0.050 ms -

0.249995 ms 19.995 KHz 30% 0.050 ms --

0.3 m= Z0.002 KH= 35% 0.050 ms -

0.349995 ms Z0.000 KHz 0% 0.050 ms -- =

4| | »

‘ a 903746 ﬂ 452728 a 451018 (5[] ||||

Select Time(X)-Freq.(Y)

Time/Div: 2.048 ms e
Aoquired: 08:40:53.0

89.578ms 52.855 ms
P I YN ST NTN NI NI Y

96.132 ms 59.40% ms 102.685ms 105.962 ms 1-35.235ms|
| S N Y YR NI T N NN (NN (NN ST N SO N U INNTN (NNU SN SR Y B S ST Y

IIIIoIIIIIIIIoIIIIIIIIIIIOIIIIIIIIIIIII°IIIIIIIIIIIIoIIIIIIIIIOIIIIIIIIoIIIIIIIIOIIIIIIIOIIIIIOIIIIIIoIIIIIoIIIIIlloIIIIIlloIIIIIIIIoIIIIIIIIIOIIIIIIIIIIIOIIIIIIIIIIIIIIoIIIIIIIIIIIOIIIIIIIIoIIIIIIIIIoIIIIII;

A

PWWM_Freq

Label Charinel N [ 1

QI G UL Dol [prmacevan) =

Timestanp | Frequency | Imty Cycle Period RPN ﬂ
0.000035365 3 15.9056 KHz 34% 0.063 ms --
0.000095245 3 15.594 FH= 33% 0.063 ms -
0.00016118 & 15.394 KHz 3l% 0.063 ms --
0.000224075 3 15.901 KHz 30% 0.063 ms --
0.000286965 3 15.918 FHz 29% 0.063 ms -
0.000349755 3 15.907 KHz 28% 0.063 ms --

| |

;IJ
A
g 35202 ﬂ 66960 ﬂ 102252 G-)|ﬂ_[|||||
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Select Time(X)-RPM(Y)

Tine/Div: &

Acoquired: 1

19.2 s @
4:50:04.0 _

PYM_RPM

s

4 *

Label Charmel | | |
CHOO  CHOO e

il EE cHoo 4 u'-f. D'-_E"i-t IPWM_RF‘M(F‘WM) ;I

Timestanp | Frequency | Tuty Cycle Period RIM | j

0.343341 & 32 Hz 50% 0.031 = - oy

0.374595 3 33 Hz 49% 0.030 = -

0. 405378 & 33 Hz 50% 0.030 = -

0.43545 3 34 Hz 49% 0.029 = -

0.464679 5 34 Hz 49% 0.029 = -

0.493741 3 35 Hz 49% 0.029 =

1408

1408 & o/ @)1l
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Ql

QI is a contactless power transfer protocol published by Wireless Power Consortium
(WPC). It is a method of contactless power transfer from a Base Station to a Mobile

Device, which is based on near field magnetic induction between coils.

Settings

QI Parameter Setting x|

Channel Setking

E_Ef I Channel EH o ::II v &dvanced Decode

Colar

(I. Preamble ﬁ Start ﬁ
Head ﬁ Pariky: ﬁ
Message ﬁ Skop Iﬁ
Checksum ﬁ

Range

ﬂ Decode Range

=

From To

IBuFFer Head ;I IBuFFer Head ;I
Defaulk | Zancel |

QI Channel: Show the selected channel.

Advance Decode: show detail message decode
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Result

Time/Div: 1.6 us 3

Aoquired: 17:33:48 31.518ms 34076ms | 3883ms | 3mIsEms  dL7SEms  d43lem 46876ms | 43.438ms
LT P T i A T A R A R TP T P P B P R R A A

| v

1 1 1
| | i
Headlpr o1 E E Massage BB Check Sum BA

1
'
I:‘reaml:gI

Label iari;l ]

O &5y S LR el [commaian ~]

Timestanp | Header (h) | Meszszage (k) CheckSum (k) =
0.03667% 3 Signal Strength (01) £E Gh
0.066613 3 Identification (71} Minor Version (0]

0.066613 3 Major ¥ersion (1)

0.066613 5 Marufacturer Code (00 10)

0.066613 3 Basic Device Identifier (00 64 E0 4&)

0.066613 3 Ext (0] El
0.130477 3 Configuration (51) Maximun Power (04)

0.130477 3 Power Class (0]

0.130477 & Count (0}

0.130477 3 Frop (0]

0.130477 8 Window O0ffset (0]

0.130477 3 Window Size (00) 5B
0.221095 3 Control Error (03) 1E 1D
0.281483 5 Control Error (03] 1E 1
0.3416%2 3

. Control Error (03) 1E 1D =
4 | | »

g 642614 g 58220 ﬂ 584394 (5 ][] ||||
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RC-5

The RC-5 code from Philips is possibly the most used protocol by hobbyists, probably
because of the wide availability of cheap remote controls. The protocol is well defined

for different device types ensuring compatibility with your whole entertainment

system.

Settings

RC-5 Settings ? X

Channel ~Encoding Method
N
:=/  RC-5Channel V¥ Auto Detect
= =]

CHO = o
[ Extended mode " Manchers

[V Display without idle in re|

Color Range
51 (] i
(]B #uUy  Decode Range
S2 ] —
From To
Toggle 0 [ﬁ
Buffer Head ﬂ |Buffer Tail ﬂ

Address 1
Conmard | S

Default I OK I Cancel |

=
:
:
ot ) [ e
;
:

Channel: Show the selected channel (CH 0).

Extended mode: When the Extended enabled, the S2 will be converted into seventh
bit of the Command. There is an Extend Command on the Waveform Window.
Display without idle in report: It will not idle on the Report Window for the user to
observe and analyze data.

Encoding Method: Auto Detect mode, Mancherster mode and Mancherster with
carrier mode.

S1/S2: Start bit.

Toggle 0/Toggle 1: The difference is that has been used while sending the message to
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repeat, or send a new message.
Address: To represent different device addresses.

Command: To represent the different button commands.
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Result

Click OK to run the RC-5 decode and see the result on the Waveform Window below.

RC5 without carrier

Time/Div: 2.048 ms T A
3.277ms X
1 G R

5.83ms 13107 ms
O N RV P e e

Acquired: 14:07:33.30 -3.Z7|7ms i 15.3?4ms 19.6?1 ms i ZZ.S?Bms i 2%.2}4ms
i I TR e o o TS e P e P e (o o

111,003 ms

RC-5 decode

Fo-s

Label Channel | Value | | Triggef « | o
1 R |
[

OM Gimm cnoo 4141 |Jus DBss [RCS decode(Res)  ~

Timestamp Status S1 | S2 | Toggle | Address Command _I
Idle
RC-5 1 1 1 07 (Expe: 0B
n Idle
134.331225 ms RC-5 1 1 1 07 (Expe: 0B
l v
25 A e
¢ - 184.32ms 3 -183.646 ms g -367.966 ms (5)/11]1]]

RC5 with carrier

Time/Div: 2.048 ms ]

Acquired: 17:46:19.0 749718 74.974S 749775 749818 74.984S 749875 74.9918 74.9945
o (P oy PP A ey (o M) o) (G Py oy (e e ey (R0 [T o ooy (7 PR oy (i A ey ey (e BT

74.9975
iy (P R

RC-5 decode

Fo-s

Label Channel | Value | | Trigget « | i |

M Grmm onoo 4141 [Jug DBs( [RCS decode(res)  ~

Timestamp Status S1 | S2 | Toggle | Address Command ﬂ
74.96511718 S Idle
971033215 S RC-5 1 1 0 00 (Tvi) 10 =
99592334 S Idle
00183938 S RC-5 1 1 0 00 (Tvi) 10

a

.026729505 5 Idle

| | 2
®w eI

3.798 S E -856.979 ms g -a.655 s (5[]

5|

&
1]
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RC-6

RC-6, like RC-5, is also developed by Philips. But, RC-6 has more features of remote

controls than RC-5.

Settings
RC-6 Settings ? X
Channel ~Encoding Method
=i RC-6 Channel
=7 iag W Auto Detect
[co =
AddraCmd Bits @ Mancherste
[s8its - e
[V Display without idle in report
Color Range

i Decode Range

GD Leader e~
Start Bit [

Mode Bits C_ 1~

Toggle Bit . 1~
v

v

?JE“"f From To
lCursorTrigger(T) L.I |BufferTaiI L]

Control l—l
infornation |

Default] OK l Cancel I

Channel: Show the selected channel (CH 0).

Add & Cmd Bits: Show commands in 8 bits or 16 bits of address and information in
the control label.

Display without idle in report: Do not display any idle in the Report Window.
Encoding Method: Auto detect mode, Mancherster mode, Mancherster with carrier

mode.
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Result

Click OK to run the RC-6 decode and see the result on the Waveform Window below.

RC6 without carrier

Time/Div: 4.096 ms g
Acquired: 10:49:47.408

134.6]68 ms 141.2[22 ms 147A7|75 ms 154.3[29 ms
T VA O I Ty S e O o P O e P

160.883 ms
SRR S A

167.436ms 173.99 ms.
(| O T N A | AT R

180,544 ms
; [l S

187.097 ms
! [ ST

RC6

RC-6 decoded | (X&) T Con(rol:Ff:FCx)

Fo-s.

Channel | Value || Trigget « |

ot e TLIY [Ww DBu3( [Re6 decoded(Res) -

Timestamp Status Mode | Toggle | Control | Information | ASCII __J
0.0883699 S RC-6 Frame 7 1 FFCO FEFF =
0.13255484 RC-6 Frame 7 FFCO FEFF
0. RC-6 Frame 7 1 FFCO FEEF
0. RC-6 Frame 7 1 FECO FEFF
0. 0 RC-6 Frame 7 1 FFCO FEEF __]
i A
q", : -72.933 ms E -74.404ms g

RC6 with carrier

Time/Div: 4.096 ms a
Acquired: 11:44:56.0 422715 422785 422845 422915 422975 423045 42318 423175 423235
I e e o ey I o O OO o o PO o v o P 3 O O e B A

RC-6 decode

Fo-s.

Label Channel | Value || Trigget «| |

O Gy S 1Y [Ug s [RS decodetres)

Timestamp Status Mode | Toggle | Control | Information | ASCIT :J
2 =

42.219156795 S RC-6 Frame 0 800F 040D ceee
42.277501065 S RC-6 Frame x 000F 8422 L

9o N

42.38424556 S RC-6 Frame 0 800F 8422
42.427401765 S RC-6 Frame 2 0 800F 040D .
42.485746035 S RC-6 Frame 6 1 000F 8422 ™

e

A
1615 -1.616S g
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RGB Interface

RGB Interface is for data transmission between MCU and LCD. LCD Panel can be
driven by LCD controller. RGB data would be written in memory and can be
transmitted to LCD controller. It is able to show the picture of LCD Panel by reading

the data from the interface.

Settings
RGB_IF Settings X
—Channel
g}fscuc H1?§ RO H14§| G0 foH2 ésn FHlﬁj
DE H1:a'::II R1 [CHS :II E1 FHl?::IIEil FHl;rEII
Hsync le_'l RZ [CH3 = G2 FHEI ;Isz FHl?;I
vsyne [or 1 j R3 fcHa é G3 foH 10 éss fro é
R4 [CH& :II G4 FH:LS ::IIEH FH? :II
RS Hl?;l G5 FHlE ;IBE FHB =
rR6 [Ho é 66 [0 éﬁﬁ [ro é
R7 |CHO = G7 ICHEI ;IB? ICHEI =
Format
IL.Iser defined vI [~ Save as PG file
A (alpha) R (Red) G (Green) B (Blug) L (Luminance)
|n bits | IE bits | IE bits | IE bits | |n bits |
—Color
(]. HS YN |:| vI VSYNC ||:| vI DATA ||:| vI
—Range
N Decoded Range
el
From Buffer Head ~| To |Buffer Tai |
Default | o4 I Cancel |

SCLK: The Clock pin.
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DE: The Data Enable pin.
Hsync: The Horizontal synchronization pin.
Vsync: The Vertical synchronization pin.

R0 -7,G0 -7, B0 - 7: RGB data pins.

Format: Select one of RGB formats or User defined.

Save as JPG file: Generate the JPG file with RGB data in the work directory of LA.

Result

Time/Div: 30 ns G

Aequired: 17:49:32.687 30.3|55u5 30.9?5u5 30.9|55u5 31.DI|35u5
o T 0 T

21.055us I| 31.105us
RIS P e

31.155us
(IR R T

Label Chz Value | Trigger | 4
- CH-B0  CH-DD mn e
UJT CH-01 T :'_’ri_l'i_ Ull | ABusk |BL"5 1(RGE_IF) j
Timestamp Field DO (RGB) D1 (RGB) D2 (RGB) D3 (RGB) D4 (RGE) DS (RGE) Dé (RGB) D7 il
0.02949 m3 Inl, D[16:23] 00 00 22 00 00 22 00 00 22 00 OO0 22 00 00 22 00 0D 22 00 00 22 00
0.030825 ms Inl, D[24:31] 00 00 22 00 00 22 00 00 22 00 00 22 00 00 22 00 00D 00 20 20 20 10
0.032155 ms Inl, 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 Inl, D[40:47] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 14 10
0.034825 ms Lnl, D[48:55] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 14 2
0.036155 ms Lnl, D[56:63] 00 00 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.03749 ms Lnl, D[64:71] 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 Inl, 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 Inl, D[B0:87] 20 20 2 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 14 10
0.04149 ms Inl, D[E8:85] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
0.042825 ms Inl, D[96:103] 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 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 LIJ
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S/IPDIF

The Sony/Philips Digital Interconnect Format (S/PDIF) is a digital audio transmission
interface with the detailed specifications below:

Data format: Default is 16 bits, up to 24 bits.

Sampling frequency:

44.1Khz from CD — Bit Rate 2.8224 Mbit/s

48 Khz from DAT —Bit Rate 3.072 Mbit/s

32 Khz from DSR — Bit Rate 2.048 Mbit/s

Deliver method: One way.

V (Validity) bit: Audio samples to confirm effectiveness, if this bit is 0, the receiver
should ignore this sub-frame.

U (User) bit: User log information.

C (Channel status) bit: Channel state information.

P (Parity) bit: Parity bit check for the error.

The basic principle is to split the data bits into two parts. If the data is 1, split it into

01 or 10 or if the data is 0, split it into 00 or 11.

Settings

Acute Technology Inc.
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S/PDIF Settings x|

Setking

—Block.

i
- . | Drata Bits
: Charine EH 0 | |192 (32 2192 ) frames ﬂ—_ll p
-

v nOuto deteck Bik Rate

|n.0o00 TMbis ||| aux, [Ls first -] [Even party |51
(384Kbjs~12.258Mbjs) audioData [3rre —

Bit Crder |'F‘arit3-' mode

™ Cisplay the audio waweform IV Playback
Calor
(I. Prearnble | | »| Userbit | | -
A Daka | | »| Channel Status bit D -
fudio Caka | | «| Parity Eit | | -
alidicy bit. || | - o
Fange

I Decode Range
L s
=* From To

Buffer Head ;I IEquFer Tail LI
Default I

Cancel I

Channel: The default is Channel 0.

Auto detect Bit Rate: Turned on by default.

Num of frame: 192 frames within each block by default, used to analyze each
sub-frame order User bit and Channel status bit.

Bit Order (Aux. Data): The default is the LSB first for the Aux. data.

Bit Order (Audio Data): The default is the LSB first for Audio data.

Data format: The default is 16 bits.

Parity mode: The default is even parity.

Display the audio waveform: Click to display the audio waveform in the Waveform

Window.

Result

Click OK to run the S/PDIF Decode and see the result on the Waveform Window

Acute Technology Inc.
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below.
Time/Div: 1 us a
4 0 - 0 883 487 5 883 488 5 883 47 5 883 472 5 893 474 5 2493 47 = 883 478 5
Acquired: 08:00:00. .‘.‘3.' |E'nT'. | .'.'3 |E'IT." | '.'3.' |'1|T." | .'.'3 FTE .‘.'3 T .'.'3 |5|T." | | 3 TE
N | A =
Drata:OFFCE Preambl A Drata:00000

S/PCIF

Z/FDIF

Lahel hanrel | 4] I} ]
111 e iz ] r
il FLI Db [sirorFsrory =
Timestaunp Frame Preauhle Aux Data Audio Data Validitcy bit User bit Channel Status Paj
0.99345732 3 95 u a OFFCE 0 1] a a
0.99346866 3 L a 0ooon 0 1] a 1
0.99343 3 98 u a OFFDE 0 1] a a
0.99349134 3 ) 1] 00035 0 1] 1] 0
0.99350268 3 a7 " 1] OFFF2 0 1] 1] 1
0.99351402 3 ) 1] 00054 0 1] 1] 0
0.99352536 3 L] il 1] ooooo 0 1] 1] 0
0.99353668 3 L a 0oasa 0 1] a 1 1
0.993545802 3 99 u a 0ooos 0 1] a a
0.99355936 3 m o aogsc 0 o a a
0.9935707 3 100 u a 0oool 0 1] a 1
0.99355204 3 L a 000B& 0 1] a 1
0.99359338 3 101 u a OFFF7 1] 1] a 1 =
4 »
A
¢ = 3.02us M -2.62us 400 ns (B
Show wave:

Tine/Div: 131.072 m=
Acouired: 08:00:00.0

/P DIF

629.146ms
L !

838
T

.B61ms
|

Label Charirel | L
@l ST [eei |PEUs1(ssPOTF) |
Ti Frame Preamhle s Data Audio Data Walidity bit User bit Channel Status Parity Eit Error il
0.0 o u] OFDD6 u] 1] o o
0.0 76 I 0 001B4 0 1} 0 0
0.0 o u] OFDE?Y u] 1] o 1
0.0 K I 0 oozoz 0 1} 0 0
0.0 o u] OFDS93 u] 1] o 1
0.0 78 M u] ooz2z2z2 u] 1] o 1
0.0 o u] OFD77 u] 1] o 1
0.0 79 M u] ooz229 u] 1] o o
0.0 o u] OFD4E u] 1] o 1
0.0 g0 M u] ooz20D u] 1] o o
0.0 o u] OFDZ0 u] 1] o 1]
0.0 gl M u] 0o01cs u] 1] o 1
0.0 o u] OFCF& u] 1] o 1]
0.0 gz M u] 0o0lel u] 1] o o =
4 3

] [T A

A 151 5 131 20 1
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SDIO

The SD3.0/SDI103.0 Protocol is a high speed serial protocol used primarily for

interfacing with SD (Secure Digital) Flash memory cards.

Settings
SDIO/SD3.0 Settings
Channel
;\/ —Channel — Analysis
: & Command only
LK | —1 pataz —=|
Ry =1 Sk =1 " Daka anly
. . " Command + Data
CMD =1 DATA4 =
ICH R | S sl — Corarnanid
™ Adv. Report
DATAL I —1 patas =
I e 4 = I Don't care clack
B B ~Data———————————
DATAL |CH 5 — oatae [ —d
—l —l = &-bit Data
& 4-hit Data
DATAZ |CH4 :l| catar [eqa :|| & A
™ 1o intertupt
—Diata length: Bvtes (Min: 1, Max: 2048) I~ DOR made
I512 ™| Morsinterleayved
Range
Decode Range
; Frarm Ta
Buffer Head ;I IBuFFer Tail ;I

Color

@

x|

Host [—R
|
SUELED II:Ij
e N eeee—
Re check | v |
T ee——
Diate [ —R
GRestatus [ ||
Busy [—E

Device

Cancel

Default | Ok I

Channel: Show the selected channels.
Command only: Analyze the command.

Data only: Analyze the data.

Command + Data: Analyze Command and Data in the report window.

Adv. Report: Analyze the command argument

Don’t care clock: decode only depend on the CMD channel.

Data: 1/4/8 bits or DDR mode, check “IO interrupt” when SDIO 1 bit mode and

support the 10 interrupt decode via DATAL channel, check “DDR mode” and

“Non-interleaved” to analyze data without interleaved.

Data length: Set the length of data.

163
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Result
Click OK to run the SDI/O decode and see the result on the Waveform Window
below.

CMD mode

Time/Div: 7.5 n3 ; Q
Aoquired: 17:06:46.6 3-3?.|5n5 32-?n5 : 332.5ns : 345| ns : 35?.|5n5 : : 332.|5 ns 355|n5
P [P T (U T N TR (NN SO WA TP B T N TS R I

|
ET_TUNING PATTERN | Data:@eh Data:poh

1 1 1 1 1 1

[:]

[

Label charnel |+ | G|
it Giee FLIT P [soio1(s010) =]
Timestamp | Command | Response Argument (h} | CRC7 (h) | Frequency j
0.0002925 ms R1 :CMD19:SET_TUNING_PATTERN a0 09 09 o0 5F 183MHz
9.11772625 ms CMD17: READ_SINGLE_BLOCK a9 a9 08 20 258 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 a0 0o 0o 0o 2A 183MHz
9.58618625 ms R1 :CMD17:READ_SINGLE_BLOCK a8 99 @9 a8 33 183MHz
9.83524375 ms CMD19: SET_TUNING_PATTERN e 00 00 o0 46 183MHz
9.83557625 ms R1 :CMD19:SET_TUNING_PATTERN a9 a9 09 a0 5F 183MHz
9.9633125 ms CHMD19: SET_TUNING_PATTERN a9 09 08 o0 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
1.0746925 ms R1 :CMD19:SET_TUNING_PATTERN a0 99 09 oo 5F 183MHz
1.1921325 ms CMD17: READ_SINGLE_BLOCK a0 0o 0o o0 ZA 184MHz
1.192465 ms R1 :CMDL17:READ_SINGLE_BLOCK e 99 @9 oo 33 183MHz
1.4134275 ms CMD17: READ_SINGLE_BLOCK a9 a9 08 20 258 184MHz
1.413755 ms R1 :CMD17:READ_SINGLE_BLOCK /e a9 09 a0 33 184MHz -
4 | | »

| &) 5 2.221 KHz ﬂ 573.89 Hz ﬂ 773.898 Hz (5[] 111

Adv. Report

Time/Div: 25 i
Acoquired: 08: ]

| IB.BBEISEE ms | IB.BBEIEEE ms | IB.BBEIEEE ms | 15.537?35 ms | 15.537|435 ms | 15.BST|335 ms | 15.533|235 ms | JB.BSBIEE
LI S T T T e T o T I T T e o o v T T O A T T Wi S

Data:eeh Data:eeh Data:eenh Data:eeh

SOIO-CMDy

[

Label | Chat <]

Qi £ & 7L l0ne De( roocoeoioy 5]
Sample |Command |Response |ﬂrgument {h}) ‘:J
3741188 Bit[12:9] CURRENT_STATE: tran
3007@95 CMD12: STOP_TRANSMISSION 28 @b oo oo
3997882 R1bb:CMD12:5TOP_TRANSMISSION 28 ap BB @8
3997882 Bit[31] OUT_OF_RANGE: no error
3997882 Bit[20] ADDRESS_ERROR: no errc
3997882 Bit[26] WP_VIOLATION: no prote
39097882 Bit[25] CARD_IS_LOCKED: card u
3007882 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 -

JE b
- A
‘ ¢ ; 62.932662052 KHz ﬂ 305.659904451 Hz ﬂ 304.182509506 Hz E—)Hlﬂml
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Data mode

Time/Div: 7.5 ns a G
Acouired: 17:06:46.6 I I BEB.EEIEZEUS : 88! "B?FUS " 355.35|125u5 : 355.4’%3?5 us : BEB.41|525u5 355.42I3?5 us 355.41125u5 : BEB.45|3?5u5 :
T e JL R S T A art B S A St B P S B S SR TR B P P T

FEh CCh DCh CCh 33h CCh FFh

a 1 1
1 Cornrnand

ata[d]

Label Channel =N T

Ot 2% &0 {5 §ea( ooy 5]

Timestamp | state | pa(n) | pa(h) | p2(h) | D3(h) | D4(h) | DS(h) | DB(h) | D7 (h) | Information j
8.56387125 ms CRC16 OK!

9. 869355 ms Data aF FE cc DC cC 33 cc cD Nac » 4995

0. 8694425 ms Data FF EF FF EE FF FF FF FF o
@.86853 ms Data oD FF FB FF FB BF FF FF

8.8696175 ms Data E7 7F 7F FE FF FF 21 FF

0.86970375 ms  Data Eo 1F cc 3 EC ) 34 cc

0.86979125 ms  Data DF FE FF EE EF FF FF FF

0.86987875 ms  Data FD FF FB EF FF BF FF 7F

0. B6996625 ms Data FF F7 F7 FF EF F5 a1 A8 -
JEN I »

| &) ; 2.221 KHz ﬂ 573.80 Hz ﬂ 773.898 Hz G—)H]_[Iml
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Serial Flash

SPI Serial Flash is small, low-power flash memory that features Serial Peripheral

Interface (SPI) and pin-for-pin compatibility with industry-standard SP1 EEPROM

devices.
Settings
Serial Flash (25 Series) Settings X|
Zhannel
™
= —=1 —= Manufacturer
4 Co# EH ] SICLE EH 1
J —1 —=1 I.ﬁ.tmel ;I

SI/S100 |EH2 :ll S0/5101 IEH3 :|I Device

WP IOz |EH4 — Holdwjstos s — it

—The flash Starkup mode ———— —Decode apkion
™ Starbupin GRI mode [ Decods ST Orly
[T sStartup in 4-Byte A00R, mode| | [ Decode Single Mode Snly
™| statbup i PEM rmode When Command unknown P

f* Decode SI © Decode 50 || ECLGW - 7.50 ns .

T wrap sround B e loazg
ESHSL - 100 ns

[T pummy Svcles [z ol - I
pe -]

™| GE bit sek —
Calar
(I. Command | | - | Crata Ok | | - |

Address

Data In | | vl Durnrmy

4]
=
3

4]

4]

Range

qUL D
L ec:_:nde Range
#—H  Begin End

Buffer Head ;I IEuFFer Tail

=]
Default |

Channel: Show the selected channels (CHO — CH5).

; Cancel |

Manufacturer/Device: Select the Serial Flash device type, tCLQV and tSHSL.

Acute Technology Inc.
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QPI mode: Quad Peripheral Interface Mode/Quad SPI Mode

4-Byte mode: 4-Byte Address Mode

PEM mode: Performance Enhance Mode

Dummy Cycles: Clock buffers between read command and data.

Wrap Around: Wrap number

QE bit: Enable or disable the QP1 mode.

Decode SI Only: Single mode, 3-wire — CS#, SCLK, SI.

Decode Single Mode Only: Single mode, 4-wire — CS, Clock, SI, SO.

The LA viewer will choose 4-wire or 6-wire to analyze according to the Serial Flash

device type.

Result
Click OK to run the Serial Flash decode and see the result on the Waveform Window
below.

Serial Flash decode within SPI mode.
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Time/Div: 4 ua a

Aoquired: 15:56: 148.53 us 153.|EBLE : 152.I33|.E
P S T I S B

165.73 us
L ST T NORN N BT Y PR I R

-
R
—i

72.13us 17853 us 18453 us 191.33 us
| P S I T BT | (I ST ST I BT ST |

! I i

|
Addr:00 Addr:00 Add 00 = [

SFlazh

Zerial Flark

Label | channel | L] d
G eed IR Dees( |SFlashiSerial Flashy = |

Timestamp Command (b} &ddr (h) PEM (h) jiln} ol D2 D3 D4 | D5 D.il
0.0001265 3 [35)Read 5Status Register-2 oz

0.000144 & [20)%ector Eraze (4KB) 0ooooo

0.0001775 & [05)Read Atatus Register-1 a3

0.000195% & [35)Read 3tatus Register-z oz

0.0002125 & [05)Read Atatus Register-1 a3

0.00023 3 [35)Read Status Register-Z oz

0.0002475 3 (05 Read Status Register-1 03 =
4 »

A
! 2550879458 E 2550879458 0 m
Serial Flash decode within QPI mode.

Time/Diw: 2 us a
Aceuired: 15:56: ] 5:3.13|‘ = ?:3.1SIT- =

[EE)FRGIO Adde:on  Addriod  Addeion

SFash

Serial Flarh

Label Charnel | _* 4
G oot LR Deus( |sPlashiserial Flashy = |

Tinestaup Command {h) Addr (k) PEM (k) D0 |Dl |D2 | D3 | D4 | DS Dlj
0.03312458 3 {6B)Quad Output Fast Read 000020 51 75 61 64 20 &0
0.03316208 3 {EBjQuad Input / Output FAST READ 000000 00(reset) 4l 43 55 54 45 20 5
0.03321958 & {EEjQuad Input / Output FAST RELD 000020 O0{resetj &L 75 61 &4 20 50 7
0.03325708 3 {EBjQuad Input / Output FAST READ 000000 A0 {set) 41 43 55 54

0.03328658 000020 A0 {set) 51 75 61 64

0.03330808 3 000000 A0 {set) 41 43 55 54

0.03332958 3 000000 00{resetj 4l 43 55 54

=
A *

L] m A

A 2550879458 | 2550879458 0 T

Serial Flash data Comparison : Compare the Serial Flash data by the waveform
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files.
Method: Create a file by text editor and save it as SFCmp.cfg in order to compare
with the real Serial Flash waveform to find the bug, the default path is “My

Documents\Acute”

B Acue =53

6@)? I J Documents'Acute j @ IS-&&':-' [@
(%]

Organize ~ &l Views =

MName = |v| Date modified |v| Type |v| Size |v| Tags |v|
X

SFCmp.cfg

1 itemn

SFCmp.cfg information:

|} SFCmp _cfg - Notepad —10] x|
File Edt Fomat Wiew Help
33 comment ;I
OrgFile=C:\Documents and Settings‘\Liu\My Documentsi\Acutel\SF.bin ;30riginal file
OutFile=C:\Documents and Settings‘\Liu\My DocumentshAcute\SD_cmp.bin ;3LA output serial flash file
OQutlstFile=C:\Documents and Settings\Liu\My DocumentsiAcute\SF.lst ;;Compare result
CheckCmd=83, EB ;3 The HEX command need to check.

"
< | B

OrgFile=File_Path: Key in the file path of the original Serial Flash data file (.bin).
OutFile=File_Path: Key in the file path of the Serial Flash output file.
OutLstFile=File_Path: Key in the file path of the comparison result. The file name
will has extension “.Ist”.

CheckCmd=Serial Flash command: Key in the command in Hex that are separated

by commas.

Acute Technology Inc.
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Save the OrgFile to the OrgFile file path.

B Acue =53

"\/"_‘\

Gi\ /P I “Documents'Acute j [ﬁ_’] |3'3'3"3" @
@

Organize ~ &l Views =
Namg = |v| Date modified |v| Type |v| Size |v| Tags |v|

2 items

Run the Serial Flash Bus Decode to capture the Serial Flash signal.

File Label Waveforr( [ o, | Device Tools Help

SN ﬁqIW&Hﬂﬁﬁ@QpﬂW'ﬂ_Qﬂg 7 29 [[F/= ¢ sir: 200 MHz

Time Diw: 30 ns a

Aogquired: 15:20:56.0 —4651m5 : —4651m5 : —465|1m5 : —4651m5 —4651m5 —4651m5 —465|1m5 :

ww, oo Q -1« uww o oo
ii: e m e o | o
i
0 1 0 1

L HandFlask

Label Channel \.falue g |J |
QI = & B Dewl [NanDgand Flsh) v |

Timestamp | Command |Row Address(h) | Column Addressfh) | D0 | DL Dz | D3 |04 | D5 |14
-0.00465... |RANDGN DATA OUTEUT #2(E0) 00000B 0000 3 ac 01 FE a3 6C [
-0.00465. .. 00000F 0008 7 38 17 ES ca 35
-0.00465. .. 00000E 0010 82 e 20 DF ES 17

-0, 00465, 000008 0018 8D 72 42 ED 97 68
-0.00464. .. 00000F 0020 a9 76 ac B3 9 56 ]
-0.00464. .. 00000E 0028 ca 37 50 AF 97 68 =
JEN ;IJ

‘ ¢ = 930114 g 687790 g 242324 G-)|ﬂ_f|||||

If the OutFile does not exit, it will copy the OrgFile to the OutFile and write the data
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to it according to the CheckCmd.

Compare result:

B Acute O[]

6(:}9 I . \Documents'Acute j @l |'3-aar-:|'|
Organize ~ & Views =

Name - |-| Datemodtfed, |~| Tyvpe || Size || Tags | -]
T, T,

® |[®

SF_cmp bin SFCmp .cfg

4 items

The OutLstFile:
B SF st - Notepad _ (O] x|
Fle Edit Fomat View Help

OrgFile=C:\Documents and Settingsh\Liu‘My DocumentsiAcute’2Mbit_origin.bin ﬂ
OutFile=C:\Documents and SettingshLiu‘My DocumentsAcute’\2Mbit origin_cmp.bin

ggeali2]l eeeal399: E2 E6
@@eali2l eeeal3Al: 52 58
aaeald4sC eepaldsl: 73 V1
aaeald43C eepaldsF: D3 D1
aaeald43C eepaldos: C3 C1
aaeald43C eepald4BE: E3 E1
aaealdiDs eppeld4DE: F3 F1
e@ealsoC epalsCi: F3 F1
eeealsoC eeealsE2: 32 38
egealsoC eeealsSEs: 42 4ﬂ

4] =W

The first column is the compared address from OrgFile, the second column is the

different address from OutFile.
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Serial IRQ

The IRQ/Data serializer is a Wired-OR structure that simply passes the state of one or
more device’s IRQ(s) and/or Data to the host controller. The transfer can be
initiated by either a device or the host controller. A transfer, called an IRQSER Cycle,
consists of three frame types: one Start Frame, several IRQ/Data Frames, and one
Stop Frame. This protocol uses the PCI Clock as its clock source and conforms to

the PCI bus electrical specification.

Settings
Serialized IRQ Setting X|
Channel
;5\/ aLock o | Rrosm [ =
Report format
£ Normal " Advance
[ show Repeat Frame
Color

Skart Frame

=]
=]
=]
=]

Skop Frame

fsserk Frame

Dessert Frame

Range
fing Cecode Range
— From Ta

Buffer Head ;I IBuFFer Tail

Default | ik,

CLOCK: PCI Clock channel
IRQSER; IRQSER channel

Normal: Not show repeat frame

Acute Technology Inc.
172 Copyright ©2018



Acute.

PC-based T&M Instruments

Clock No. Mode [o |1 [sur |3 [a |s [e |7 |e |9 [10]21[122]13]24]15]1Re
10286946 22830 Continue mode z z
10291906 22841 Continue mode A A
10404663 23091 Continue mode z z z
| 10415039 23114 Continue mode A A
10459240 23212 Continue mode A A A |
|Lo461043 23218 Continue mode 3 3
10580112 23480 Continue mode ) ) )
10590037 23502 Continue mode z z
10634238 23600 Continue mode z z z
10636941 23606 Continue mode z z
Clock | mo. | Mode o |2 |sur |3 Ja s |6 |7 |e |9 [10]12]12]13]124]15]1R0 |
10457887 23209 Continue mode z z
10458338 23210 Continue mode z z
10458789 23211 Continue mode A A
10459240 23212 Continue mode A ) A
10459690 23213 Continue mode z z z
10460140 23214 Continue mode a a a
10460590 23215 Continue mode z z z
10461041 23216 Continue mode z z z
10461492 23217 Continue mode z z z
10461943 23218 Continue mode A A
10462394 23219 Continue mode A A
10462846 23220 Continue mode A A
10463298 23221 Continue mode z z
Clock ‘ IRQ/Data Frame ‘ Signal Sampled | # of clocks past Start
-9470 1 IRQO 2
~9452 2 TRQL 5
-9434 3 SMI4 8
-9416 4 IRQ3 11
—9388 5 TRQ4 14
-9380 & IRQS 17
-9362 7 IRQE 20
-9344 g IRQT 23
-93268 9 IRQE 28
—9308 10 TRQS 29
-9290 11 IRQ10 32
-9272 12 IRQ11 35
-9254 13 IRQ12 38
-92348 14 IRQ13 41
-9217 15 RQ14 1
-9199 18 IRQ1S 47
-9181 17 TOCHCE# 50
-9163 18 INTR# 53
-9145 19 INTB# 56
9127 20 mIcE 59
-9109 21 INTD# 62
-3019 1 IRQO 2
-9001 2 IRQ1 5
173 Acute Technology Inc.
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Time/Div: 60 ns a
Acquired: 10:23:07.0 14372 ms 14372 ms :l-'-.BTE ms 14372 ms 14372 ms 11.3T3 ms 14372 ms 14372 ms

SERIRQ

4

ot ot LR Dees( |sErRRQ(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. 40783 ms 6411 Continue mode A i s
14.6533355 ms 6511 Contimie mode A kS LS

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 6303 Contimie node A A A

15. 53088 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
N

LIJ
[ | [ | A
— 34298 g 2315 3 31983 1

Normal mode(Show repeat frame)

Time/Div: 60 ns a
Aoquired: 10:23:07.0 14.372 ms 14.372 ms 1-’-.3?2 ms 14.372 ms 14.372 ms 1%3?2 ms 14.372 ms 11.37i31rr‘3

SERIRQ

Channi_* | i

O EEm oo 4 LIL DB [sERRQ(Seralzed RQ) <]

Timestanp Ha. Mode 0 1 SMI 3 4 5 [ 7 g 9 10 | 11 | 12 | 13 | 14 | 15 IREj
14.36949 ms 6394 Contimie mode A i

14.371745 ns 5395 Continue node A 4 A

14.374 n=a 6396 Contimie mode A i i -
14.37626 s 5397 Continue node A i A

14. 37652 ms 6398 Contimie mode A i i

14.35078 s 5399 Continue node A i A

14. 363035 ms G400 Contimie mode A i i

14.385295 ms 5401 Continue mode iy F iy

14.3G6755 ms G40z Contimie mode A kS A

14,3598 m= 6403 Continue mode A i i

14.392055 ms G404 Contimie mode A kS A

14.394305 ms 6405 Continue mode A i i

14.396555 ns G406 Contimie mode A kS A
SN

=H
7]
B
Pe]
=]
@
] |
]
w
=
u
m [
w
=
o
]
w
-
= *
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Advance mode

Tine/Div: 60 ns a
Acouired: 10:23:07.0

14372 ms
| WP I

14.3?|2 ms
I NP

14.3?|2ms
RTINS PRI

14372 ms
[P B

14.3?|2n15
I NP

14.3?|2ms
TI TI

14.372 ms 14.372ms
I [ | P S IO U W NPT NI

-

Start RGO IRGL-4 oI IRG3 RG4 RGE

SERIRQ

Serializod IR

Label m;l i

Ol iy S LR B [eermatsoratsd ) =]

Timestamp | IR0 /Data Frame | Signal Sampled # of clocks past 3tart j
14.371445 ns 21 INTD# B2

14.371895 s 1 IRQD Z

14.3719585 ns 2 IERN1 5 —
14.372075 ms 3 SHI# g

14.372165 ns 4 IR0N3 11

14.372255 s 5 IRQ4 14

14.372345 ns 5] IRNS 17

14.372435 ms 7 IRQE 20

14.372525 ns g IE0N7 23

14.372615 ns 9 IRQE 26

14.37271 ms 10 IRN9 29

14.3728 ms 11 IRQ10 32

14.37269 ms 1z

. IRQLL 35 -
4 | | »

g 34208 & 2315 % 31983 G—)|JU||I||

Acute Technology Inc.
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Serial General Purpose Input Output (SGPIO)

The SGPIO is a method to serialize general purpose 10 signals. SGPIO defines the

communication between an initiator and a target.

Settings
SGPIO Settings X|
Channel Zolor
=, Setking transmitter's

5_5/ —Channel (I.
L i
Clock. ICH 1] hd I -

Data |I:I vl
Load ICH 1 - I

Range
¥ Do CHZ - LU Decode Range
JLL
— Frorn To

v D1 CH3 -

IBuFFer Head ;I IBuFFer Tail ;I

Default |

Cancel |

Channel: Show the selected channels (Clock, Load and Data), it can only use data out

or date in or both.

Result:
Click OK to run the Smart Card decode and see the result on the Waveform Window

below.

Acute Technology Inc.
176 Copyright ©2018



Acute

PC-based T&M Instruments

Time/Div: 2.048 uld

Aogquired: 13:35:2 ]

SGPIO

ZGRID

Label

1 Load

1

channel [ |

12.477 ms 15.754ms
PR I T (NI SN NN NN BT W

'
'
0 DIH3  DIx

15 15m | 1525m 1.475m [1.12m

DI:

19.031ms
P I BT Bt

22.308ms 25585
P T S S N B |

DI{3 DI:7! DI'0 DPI:3 DI{6 DI:i! DI:2

ms 28.861ms
P S Y ST ST B |

| »

Ol iy St FLR DB frorosero) =]

Timestanp | Dewice | LoaD | Activity(oDn.0) | Locate(0Dn.1) | Fail{0Dn.2) | ID
0.005195545 5 Lewvice 1 No Actiwvity Locate Fail Enahle
0.006692005 3 Device 2 Aotivity Ho locate (1) No conmect
0.005199165 § Lewvice 3 No Actiwvity Locate ()24 No conmect
0.00969932 5 Device 4 Aotivity Locate (1) Enable
0.011193458 & Devyice 5 Activity Locate Fail Enable
0.01269964 3 Dewvice & No Actiwvity No locate 1):4 Enahle
0.014314815 3 Device 0O FS Aoctivity Locate (1):4 Enable
0.01581497 3 Dewvice 1 No Actiwvity Locate Fail Enahle
0.01731513 & Device 2 Aoctivity No locate (1):4 No commect
0.01551529 3 Dewvice 3 No Actiwity Locate 1):4 No conmect
0.02031545 5 Device 4 Aotivity Locate [1)54 Enable
0.02151561 3 Dewvice 5 Activity Locate Fail Enahle
0.02331577 & Device & No Actiwvity No locate [1)54 Enable

< |

o

565

A
?Sﬂ

19 /111
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Smart Card (1SO7816)

The card is made of plastic and provides strong security authentication for single

sign-on within large organizations.

Settings

Channel

sy

-—
El
C]

Fange

JLu;
—H

Smart Card (IS07816) Settings x|
Color
CLE ICH 0 ill Setting transmitker's color
pata [ start [ |
ey [z Clack (16~2045) pata [ ]|
party [ -]
stop | I -
Decode Range J
From To
Buffer Head LI IBuFFer Tail ;I

Defaulk |

Cancel |

Channel: Show the selected channels (CLK and DATA) and the number of clocks

within the bit (ETU).

Result

Click OK to run the Smart Card decode and see the result on the Waveform Window

below.
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Tinme/Div: 125 us
Aogquired: 16:27:33.0

Label
GH-OG  CH-00

LJ"”I (CH-01 TR

Channel|_+ |

an D%{: |Smart Card(Smart Card;l

| v

Timestanp | Data | Parity | Error | Value
1.88536% ma 1l0ll10n0 1
4. 64551 ms 11101111 1
5.75451 ma 10001000 1}
6. 865351 m=s ooooooon 1}
7.972505 ms 0000aaon ]
9.0815% m= 10000001 1}

18471 % 18514 5 43 G-)|ﬂ_[|||||

179

Acute Technology Inc.
Copyright ©2018




Acute.

PC-based T&M Instruments

System Management Bus (SMBus)

The SMBus (SMB) is a two-wire bus.

Settings
SMBus Settings x|
Parameter Color
_ & Clock Decode ———————————— (]:. Set the field's colar in package
'_'_/f SMECLE = || " Pec
o Command —
SMEDATA  |cH 1 = Address I
Wite | Read O -
—Address —_—
[~ 7-bit addressing (Include R4 in Address) St Sl | 2 |:| |
ACK [ NACK —
[ Report PEC {word /Byte Count [ +|
% sMBus
Data [ Conkent |:| ,,I
™ show SES{Smart Battery System)
" Show SPD{Serial Presence Detect) Wi Faldiees ||:| j"
[ | SPoFilter

[+ Ignore glitch

Range
ﬂ Decode Range
* From Ta
Buffer Head LI IBuFFer Tail LI

Defaulk |

Cancel |

Clock: Show the selected channels (SMBCLK CHO and SMBDATA CH1).

7-bit addressing (Include R/W in Address): Show 8-bit addressing (include 7-bit
addressing and 1-bit R/W).

Show SBS (Smart Battery System): Show the Smart Battery System: voltage,
electric current and the manufacturer.

Show SPD(Serial Presence Detect) : Report window show the configuration of
memory module(DDR3, DDR2, DDR, SPD SDRAM) in EEPROM.

SBS/SPD Filter: Report window only show SBS/SPD packet.

Ignore glitch: Ignore the glitch when the slow transitions.
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Result
Click OK to run the SMBus Decode and see the result on the Waveform Window
below.

SMBus

Tine/Div: 16 us G

Aoquired: 19:42:30.0

Label

Chanmnel

[

40255
| ST IR |

40255 40255
LI SRV W NN NI ST B |

40255
P P I BT Bt

| »

Addri 20

i
|
|
Rd 1A Draka: 21

CH-00  CH-00 —
el EEI cH-oe PI.FE. '-E"is{ ISMBUS(SMBUS) LI
Timestaup | state | address | Command | Byte Count |po |p1 |pz [p3s |pa [ps [ps [Dp7 | AscII(Du-j
11.94276783 5 |SERA 2D 52 )
11.942984925 5 |8 e 2D o0 1
11.94305614 5 |S¢ Rd 2D 59 (Invalid) gz o0 0l 00 A0 00 ...
11.95133274 5 |8 e 2D 1L
11.95140615 5 |S¢ Rd 2D 52
11.951620105 5 |8 e 2D 08
11.95169101 5 8¢ Rd 2D 00 (Invalid) o0 oo ol 0l 00 .
11.966087055 % |8 WE 2D 1L
11.96616047 5 8¢ Bd 2D 52
11.96639074 % |8 W 2D o0
11.96646164 5 8¢ Rd 2D 59 (Inwalid) gz 00 0l 00 AD 0D e,
11.98815673 % |8 WE 2D 1L
11.98823171 § 8¢ Bd 2D 82 . =
4 I I [ 3
A
‘ g 1197890404 ﬂ 1197890404 ﬂ 0 G-)|ﬂ_[|||||
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Show SBS (Smart Battery System)

Tine/Diwv: S0 us a
Acoquired: 14:33:02.0

312.705ms 312.833 ms 312.961ms 313.089 ms 313.217 m= 313.345ms 313.473ms
| P S NP | P S IO IO W T P I PO N N PO T (R (R SO (U (O SO U SR KPR T (T (I I SO

Addr: 08 &l Crod: 04

Addr: 0B A i Eyte L:'F9 A Byte H: FF
i

10190

Label Charirel N [

@l S5 Dees{ [cH-00(smMBUS) |

Timestanp Lddr Function Content Tnit Durat,:ij
0.5937446 5 OB AverageTimeToFull (13) 65535 ninutes 1494 1
0.6249373 0E ChargingCurrent(l4) u] d 1465 1
0.6563065 3 OB ChargingVoltage(l5) a nv 15857 1
0.6574355 & u):] Batteryitatus(16) 4EDOh bit flags 1487 LJ
0.65745855 5 Alarms{TERMINATE CHARGE ALARM

0.6374355 & TEFMINATE DISCHARGE ALARM

0.65745855 5 REMATNING CAPACITY ALARM

0.6374355 & FEMAINING TIME ALARM}

0.65745855 5 Status {INITIALIZED

0.6874855 5 DISCHARGING

0.6574555 5 FOLLY DISCHARGED}

0.6874855 5 Error{None}

0.7167366 3

s

OB CycleCount(l7) a count 1569 1 o
»
A
! 1276026 E 7196 5 1283222 m

Show SPD (Serial Presence Detect)

Time/Div: 16 us g E]
Acoquired: 15:18:35.0 ] 5E.53|3 ms i SE.S-’;E ms SE.STi-'- ms i 56.6ms i SE.EEIS ms i SE.ESIJ ms SE.ET? ms
o0 P T SR T T ST SO SO T (U T I OO SNPORY SA I TOA IO SO VR PR PR R

| |

E E Eyte Nuri'\ber: 0z E
f i i f
' | | '
| | | |

SMBLS

Label Channel x| 4 [ o]
@i Giios ALEL DB [swus(smBus) =]

Tinestanp Addr Byte Number Function Described(Word Addr) Function Support Duration Information j
56.36604 ns A2 113 us NACK J
56, 50626 ms A5 0z Key Eyte/DELM Device Type DDRS SDRAM 425 us HACK

56.97236 ms AL oz Fey Byte/DRAM Device Type DDR3 SDRAM 424 us HACK

57.43696 ms A5 0z Eey Evyte/DEA4M Device Type DDR3 SDRAM 425 us HACK

57.907558 ms AL a0 Module Part Number 'I! 426 us HACK

58. 37762 ms A5 gl Module Part Number ‘M 425 us HACK

58.54354 ms AL gz Module Part Number 180 425 us HACK

59.31292 ms A5 g3 Module Part Number 'H' 425 us HACK

59.78278 ms AS g4 Module Part Number 150 424 us HACK

60,2515 ma A5 g5 Module Part Number ‘1 425 us HACK

60.719458 ms A4S g6 Module Part Number ! 425 us HACK

6l.16644 ms A5 a7 Module Part Number ‘o’ 425 us HACK

4

-
»
A
22464 E 11967715 | 11990179 m

el |
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Serial Microprocessor Interface (SMI)

The SMI is a two-wire bus.

Settings

SMI Settings x|

Channel
™,

Ey Clk Data
ICH ‘RS ICH 1 |

Color
Setting transmitter's color
an [ v
selfbesel [ ] |
RIW —kd
Address 1~
beta [ v
Attn desel ||:| LI

Range

ﬁ Decode Range

From To

IBuFFer Head ;I IBuFFer Tail ;I

Defaulk | Cancel |

Channel: Show the selected channels (Clk and Data)

Acute Technology Inc.
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Result

Time/Div: 32 uld

Acoquired: 11:36 ]

Label | charnel ||

|

Qi Gioe 4L DBl [smucsnn ~1

Tinestanp | Sel/Desel | R/ | Addr | Datal | Datal | Datal | Data3 | Datad | Datal | Datab | Data? Information ﬂ
1.6462901 & del Weite &0 ao aa an

1.64723877 5 Dezel Read 40 oo oo co oo uli]
1.6475705 & Desel Read 40 40 oo co oo oo
1.647935965 3 Dezel Read 40 50 oo co oo ]
1.64826971 & Desel Read 40 co oo co oo oo
1.645600435 3 Dezel Read 41 (uls] oo oo oo ]
1.645893116 5 Desel Read 41 45 oo co oo &
1.650633265 3 el Write 08 oo 03 o9 B2
1.65096401 5 Sel Write 07 oo 40 co oo 0z
1.651294735 3 el Write 05 7E oo o9 B2
l.65166322 5 Sel Write 09 oo 43 oo oo
1.651993945 3 el Write O& 7E oo 04 B2

SN [

1 % 0 G-)|JU|II||

184

Acute Technology Inc.
Copyright ©2018




Acute.

PC-based T&M Instruments

Serial Peripheral Interface (SPI)

The SPI, is one kind of 4-wires synchronous serial data link. The SPI bus can be 4

wires, 3 wires, or 2 wires.

Settings

Type: The default is 3 Wire-SPI.

SPI Settings Xl
Setking

L Tupe 3 Wire-SP1

:,/13 Wfire-SPT | Chip Select Channed (53 |CHO :II

Use External dock ———
Clack Channelf 5K ICH 1 :II

Bit Order  |msE First - l

word Size |3 bit :II {400

Data Channel (SDA) ICH 2 :II

Chip Select Edge

Data Edge

IActive Lo ;I IRising LI

T SDIiwrite)-Latency-SDOfRead)

Write Lenath |8

Read Lenath [

Latemcy: |2

(Eits)
Drata walid from SCK ID - l SiR Clk

Report ics :

[+ Show Idle state in report window SCK I_ I_I I_I I_I I_I I_.:
. [te coumn =] oL RN S S S S S

Show data in report |16 Column =

Colar
(]. SDI/SDAfWrite Charinel |
SOoyRead Channel [ I
Range
UL Decode Range
JUL
—H From To

Buffer Head LI IEuFFer Tai ;I

Default | Cancel I

4 Wire-SPI dialog box =CS, SCK, SDI, SDO

— 4 Wire-5P1

Chip Select Channel {CS) ICHU ﬂ
Data Channel (SDI) |CH 0 :II
Data Channel (SDO) CHO j
Chip Select Edge  |Activelow =]

501 Edge |rising |

SDO Edge |rising -

Show Data Channel IEnﬂj -

fcs Y R '
sk LI LT LT LT LT 1.
DI AL A A KK K
sDo L S S S
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3 Wire-SPI dialog box = CS, SCK, SDA

3 Wire-5PI

Chip Select Channel ({C5) |CHO

=
=1
Data Channel (SDA) ICH ] j

Chip Select Edge Data Edge
IAcﬁuE Low j IF‘.ising j

— sDI(Write)Latency-SDO(Read) —————

Wiribe Length IS [Latency |2
Read Length Is (Bit=)

s T 5555555555
SCK gy e s I o O o O
SDA - S S S S

Click the SDI(Write)-Latency-SDO(Read) to show the dialog below.

The maximum length is 65535 (Bits)

—w SDI(Write)Latency-SDO(Read) —————

Write Length IB Latency IB
Read Length I (Bits)
fcs -

SCE _i_ i_i i_i i_i i_i ILE
sp O]

3 Wire-SPI (Unused Chip Slave) dialog box = SCK, SDI, SDO

— 3 Wire-SPI{Unused Chip Slave)

Data Channel (SDI) ICH 0 j

Data Channel (SDO) CHO j
S0l Edge |Rising =]
50O Edge IRising J
Frame guard time |3DD ns |
Show Data Channel IE:c:nth j
e = I I I =
SDI S R S S ]
500 S I S S S S
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2 Wire-SPI (Unused Chip Slave) dialog box = SCK, SDA

— 2 Wire-5PI{Unused Chip Slave)

Data Channel (SDA)

ICHU ill

Data Edge IRising

1 sDI{Write)Latency-SDO(Read) ————————
Wi'rite Length |8 Latency |2

I—
Read Length Ia— (Bits)

=~

Frame guard time |3':":'

SCE

SDA

If the chip slave is not used and the interval between frames is not 0. You can set the

interval as 6us, any data bit higher than 6us will be seen as Idle.

I
SPI Settings x|
Setking
“ Twpoe 2 Wire-5PI{Unused Chip Slave)
Data Channel (SDA) CHz j
Wse External clock =" | Data Edge IRising - l
=]
(e Gy || || | T sDI{wiite)-Latency-SDO(Read)
\irite Lenagth IB [l abEncy |2
Eit Order IMSB First ﬁ' Read Length Ia {Eits)
word Size IB bit: jl {4t
Frame guard time =00 ns |
Data valid From SCK ID - I SR Clk
Report a0k
V¥ show Idie state in report window <04
Show data in report |16 Column l
Calar
(]]) SDI{SDAWrite Channel |
SD0Read Channsl |
Range
UL Decode Range
L
H—* From To

Buffer Head LI IBuFFer Tail ;I

Default I oK I Cancel |

If the chip slave is not used and the interval between frames is 0. You can see the data

continuous as the dialog below.
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CLE

DATA
SPL-2_wire

SPI Settings x|

Setking
\ Type —2 Wire-SPI{Unused Chip Slave)
E%Z Wire-3PI{Unused Chip Slave) ;I Data Channel (SDA) Hz :|I
Use External clock —————— _I Data Edge IRising LI
Clock Channel(SCK)  |CH 1 ~I SDI(Write)-Latency-SDO(Read) ——

Write Length IE! Latency |2
Eit Ordet IMSB First _I Fead Length Ia {Bits)

Ward Size IB kit —I (440} I
Frame guard kime 300 ns |
Craka vwalid From SCE IIII - I S/R Clk

Repark Sk
W Show Idle state in report window DA
Shiowe data in report IB Colurmn - I
Color
(]D SDI/SDAMrite Channel | | ~|
SDOfRead Channel [ |j
Range
L Decode Range
JL
—* From Ta

Buffer Head ;I IBuFFer Tail LI
Default |

Cancel |

We also offer bi-direction mode as the dialog below.

[V SDIWrike)-Laktency-SDOfRead)

Write Length |8 Latency |2
Fead Length |E (Bits)

5

Frame guard time |':'
SCK _!_ 1 1 1 1 1 1 1 1 1 :
SOl A Wrike — Eead .

C heck the SDI(Write)-Latency-SDO(Read)to set the bit numbers for the 3 columns;
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Write and Read (1~65535), Latency (0~65535).

Use External clock: Connect to the last channel of your instrument.

v |se External clock,
Clack Chanmel(5CK)  |CHO :II \
External Clock Channel at CH 35

Bit Order: MSB first or LSB first.

Word size: Default is 8 bits, minimum is 4 and maximum is 32.

Report: Show Idle state in report window, You can disable this default for not to
display the idle state on the Report Window.

Show data in report: Display the ASCII code with default 16 columns on the Report
Window.

Data Valid from SCK: In some SPI devices, the data is not valid right after the data
output or the clock edge. You can set the data valid after 0-3 units of the sampling rate
in Data valid from SCK; if the unit is 1 and the sampling rate is 200MHz, the delay

time is 5 ns.

Result
Click OK to run the SPI decode and see the result on the Waveform Window below.

3-Wire SPI, Internal clock mode
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Time/Div: 250 @
Aogquired: 085:0

Label Channel_+_|

i1t CHOO I3} r
i cHoe 3+ L4L :.E"’-'L |SPI(SPI) ﬂ
Timestanp Status (8 bits data) juln} Dl Dz D3 na D& D& 7 ASCIT(DO-D7) Informatij
2. 5566025 ns Tnknotm
2. 5567225 ms Idle Duration:
2.5569075 ns Data 0E oo EO =¥ oo oo an oo s .
2.5582925 ms Data ao ao ao an an aa aa W0 | cooooonon
2. 55965825 ns Tnknotm
2.5595 ms Idle Iuration:
2.5599585 ms Data 0E oo EO T4 oo oo an oo I
2.561375 ws Data ao ao ao an an aa aa W0 | cooonoon |
2.5627625 ms Data ao oo oo oo oo oo an My | ccoooooo
2.5041525 ns Data oo oo oo ao ] mo | | |ooooos
2.5651925 s Tnknotm
2.5653125 ns Idle Duration:
A »
] [T A
A 631002 § 1855771 ¢ 2486773 m
3-Wire SPI, External clock mode
Time/Div: 30 ns B E]
Aoquired: 11:01: ] 1.792 ms 1.792ms 1.792 ms 1.792 ms 1.792 ms 1.792 ms
L | | | L1 | i | | | | | |

Label Channel |4 [
11 o Neol
Il 2141 |ABA |SPI(SPI) j
Timestamp Status(§ bits data) i) Dl Dz k] D4 D5 D& o7 ASCIT(DO-DT) Informatij
1.79202 ms Data B3 i 58 55 &l 17 FC 43 . J#Ta, 4l 1
1.79234 us Data 94  BS 4an 4E an 30 14 A7 “uIHME. §
1.79266 ms Data EQ 31 T4 45 19 c7 Fa 38 E1tE. (w8
1.79295 us Data 49 AL a4 82 BE 12 F5 ac ®20, %. B
1.7933 ns Data 34 F7 3F D5 2D 75 a7 49 4:p-u-1
1.79362 us Data 17 a4 00 al 27 61 F4 50 .D.;'abP
1.79394 us Data 8D FS 7E 7d 70 88 (3 a7 OB~zp "G
1.79426 us Data DE Az 32 ac DS DE 1c 38 Fe2L0E. 5
1.79458 us Data 06 98 7C 15 75 24 cc A3 LUl
1.7943 ns Data Ag 74 E3 35 66 9E &2 a1 “tAS5fE,
1.79522 us Data DE ol 1E a0 24 0F F7 39 BERS. <0
1.79554 ws Data 4F Co F5 il Co 29 E3 ZE OERpIA. -
4 »
A
! 102248 E 484873 587121 1M
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Serial Peripheral Interface NAND (SPI NAND)

SPI NAND Flash is a SPI/QPI interfaced NAND flash memory. The decoder
translates the bus signal to command/address/data field to provide an easier way to

exam the SPI NAND waveform.

Settings
SPI NAND Settings ——

Parameter Settings

Ty - -
i Cs# ch 0 II SCK |ch1 I‘ |Winbond -
SYsoo |ch 2 il SOfs01 [Ch3 i‘
WP/S02 [Ch 4 = HOLD#/503 [Ch5 i‘

Start up reading mode |Continuous Read -

Command deselect time —Ji 50ns

Clock LOW to output valid s 15ns

Color

@ orcose [ ~| owny [~
R | g B —
YT —

Range
i Decode Range
HLL
4
From To
Buffer Head - |Eufﬁ-:-r Tail -
Default | oK Cancel

e

CS#: Chip select

SCLK: Clock

SI00 - S103: Data

Start up reading mode: The initial setting of the reading mode for the decoder.
Command deselect time: The minimum required time for #CS deselecting. Clock

LOW to output valid: The data probe time after clock falling.
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Result

Time/Div: 500 nsig

Aocaired: 10:08:2 i —25.45|T4m5 : —25.45|EEH'|5 .
L L 1 L L

Label

Channel_« |

-26.4952 ms
PR T PR

-26.495ms.
PR I PR B |

-26.4942 ms
PR T B

-26.4934 ms -26.4926 ms
PN I SR IR NP TR I

QMM Sy Snse FLIT [0we DB [ous 1spinenn)
sample | op Code | agdress | pe D1 D2 D3 D4 D5 | D& j
-1341818 PAGE READ(13) DOFCED P
-1241448 GET FEATURE(@F) ca
-1224898 READ FROM CACHE x4(6B) 0800 FF
-1324636 PAGE READ(13) 9OFCCO
-1324266 GET FEATURE(OF) o
-1207720 READ FROM CACHE x4(6B) 1800 FF
-1207458 PAGE READ(13) BOFDOA
13097102 GET FEATURE(OF) o
1290552 READ FROM CACHE x4(6B) 0800 FE
-1290290 PAGE READ(13) BOFD4A
N

g 203.228074739 Hz E

203.222292673 Hz ﬁ 7.142857143 MHz G—)H]JITTTl

Tine/Divi 500 nsdd

Aooquired: 10:08:2 1.0

1
SPIHAHD]

s

Label

channel_+ |

: 1-95.-32|124 ms : 1-35.-:'2|2-:'4 ms : 1-95.-32|234 ms
P S T T T B T A B P T

: 1-35.-:'2|354 ms : 1-95.-32I444 ms : 1-35.-:'2l524m5 : i-DE.OEIE{M ms :
P T O o o T S T O S S Tl IO

Ot S S22 A1 liae DB fo imrancy =

Sample | Op Code | address | Do | D1 | p2 | D3 | D4 | D5 D6 | D7 | asciz HMemo j
5301096  PROGRAM LOAD x4(32) 1000 E0 ©0 OF FE F1 00 FE FF  ........

5301394 1008 FL @@ 1F o1 FF 10 @F Ee

5301528 1018 FO E1 OE EE EF 1F 11 FF  ........

5301661 1018 Fi F1 E@ @oF 41F 11 | @8 11  ........

5301794 1020 1F @0 @0 ©OF FF ©OE FE OF  ........ —
5301027 1028 1E 10 1F F@ 11 ©E EF OF  ........

5302068 1038 EE E@ @1 F1 o1 10 F1 1F

5302194 1038 1E ©F OF 4E 11 FF F1 EF

5302227 1040 E@ ©1 Fo Fo FF EE 11 FF

5302460 1048 FE F0 FE EF ©E 01 F1 11 =
4 I I 3

g 203.228074739 Hz g

203.222292673 Hz ﬂ 7.142857143 Mz ([ T]Tl
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SSI

The Synchronous Serial Interface (SSI) protocol has four kinds of signals: Serial
Clock (SCK), Transmit Data, Receive Data and Transmit/Receive Frame
Synchronous (FS). The SSI protocol supports either the Normal or Network mode that

is independent of whether the transmitter and the receiver are synchronous or

asynchronous.
Settings
SSI Settings X|
—hannel
.- —Seleck Channel ———— —Made
sz |
B SCK ICH ]
i|| * marmal
F5 ICH 1 =]
e ICH 5 ﬂ i~ Metwark
—Line Of Daka
¥ Transmit " Receive

r [Merae camtinuous Unknmsn

Color

(]' Set color of data

Range
i H Decode Range
g
' i Fraom To
IBuFFer Head LI IBuFFer Tail LI

Default |

i Cancel |

Select Channel: Show the selected channels.

Acute Technology Inc.
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Mode: Normal or Network.
Line Of Data: Transmit or Receive.

Merge continuous unknown: Combine the unknown data only in Network mode.

Result
Click OK to run SSI decode and see the result on the Report Window below.

Normal Transmit

Time/Div: 80 u B

Acoquired: 08:00 . E.EEI ms : 4.-91|Em5 : 4.14|Em5 : 4.2T|4m5 : 4.4{)|2m5 : 4.5?m5 . 4.EEIEm5 :
L PRI SR T AT SO I SO NN T [N SO OO TR SO SOV (U SR N ST SN T SR ST B B IR B

L
| | | | | | |
s e “ e . e
I | I | | | I

160U 2 2 159,90y

160U el 159,900

Label channel || |

4786ms
T

ol Guoo 4 L4 Be( [ssicssn) ~]
Tinestamp | Event | oo [ o1 | b2 D3 D4 D5 D6 D7
3.51955 us Tdle

3.8395 ms 75

3.9195 ms Tdle

4.0795 us 6

4.1595 ms Tdle

4.47945 us 75

4.55945 us Idle

4.7194 ns B6

4.7994 us Idle

5.11935 us 75

5.19935 us Idle

5.35935 us B6
JE I

A
‘ g 3411 g 3411 ﬂ

0 G|JU|||||
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Normal Receive

Tine Div: S0 us'

Aoquired: 038:00: ]

Label channel | <] |

-3

| |
E "
| I

504 ms
P |

P
1 e |

| |
Idle
(R

1600

|
Idle
| |

-2.864 ms
P N I

-2.736ms
P I NI Wt
1

| |
Idle

= —
Qi S5 DB [ssussn) |
Timestaup | Event | oo | b1 | b2 b3 D4 LS Lé b7 j
-3.7482 us B6 Do =)
-3.5882 us Idle
~3.5082 us 9B
-3.4282 us Idle
-3.34825 us 75
-3.26825 us Idle
~3.10825 us B6 Do
-2.9453 us Tdle
~2.868% us 9E
-2.7883 us Tdle
~2.708% us 75
-2.6283 us Idle =
4 I I [ 3
3411 3411 & o/ 1]
A B B

Network Transmit

Label Chan| value |+ | [ |
Timestamp Event Do ‘,D,l ‘ Dz D3 D4 D5 D6 _‘_]
55.7562 ms Idle
55.9162 ns E6
55.99615 ns Idle
56.31615 ms 75
56.3961 ms Idle
56.5561 ms E6
56.6361 ns Idle
56.95605 s 75
57.03605 s Idle
57.196 ms E6
57.276 ms Idle
57.59595 ns 75
=
T [ ] Al Al
! A -170.55us 0 g
195 Acute Technology Inc.
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Network Receive

900

Label | Chart Value| « | T ]
R Event DO | b1 | p2 D3 D4 D5 |6 Al
47.4456 us B6 Do

47.60555 ns Tdle

47.68555 us 9B

47.76555 us Tdle

47.84555 ms 75

47.92555 ns Tdle

45.0855 ms B6 D9

48.2455 us Tdle

48.3255 ns 9B -
45. 40545 ns Tdle

48. 48545 us 75

45.56545 ns Idle

] —

‘ g -170.55 us ﬁ 0

L] |

Acute Technology Inc.
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ST7669

ST76669 was developed by Sitronix to interface with the LCD module.

Settings

ST7669 Settings

Parameter

By
= ;/_
=
:

Range

i  Decods Rangs

L
St

Twpe

|3 wire-5T7669

=

—ichannel

a0

Chip Select Channel {fC5)
Clack Charnmel {5CL)
Serial Data Inpuk (MPU ST

Serial Data Input (LCD SI)

O
I
I
E—
E—

Frarn

To

Buffer Head

~

IBuFI‘er Tail LI

Color

@

oy
Command
[rata
Read

x

Ll flefie

DeFauItI e Kl Cancell

Channel: Show the selected channels.

Result

Click OK to run the LCD1602 decode and see the result on the Waveform Window

below.
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Tine/Div: 16 us

Aogquired: 05:00:00,0

Label

STT6L

Charnel

[

E7.165ms
PR N W Wt

6£7.191 ms
P I BT Bt

67.216 ms
PRI I

£7.242 ms E7.267 ms
P S U ST W BT B |

4

67.293 ms £7.315ms 67.344ms
P T (NI SN WU NN NI TN NI NI SR Y

CHOO ) T

Un] cHoo 4 I_‘l'-i D-_E"i-\. ICH'DD(STTE'E‘Q) ;I
Timestanp | D/sC | Data or Parameter/Commatid | ID Data(Read) | ASCIT | 3
67.13633 ms 0x00 (Command) 0z
67.17432 ms 0x00 (Command) 03
B7.21232 ms 0x00 (Command) 04
67.25131 ms 0x00 (Command) as
E7.3323 ms 0x00 (Command) o1
67.36929 ns 0x00 (Command) oz
67.40729 ms 0x00 (Command) 03

67, 44525 s 0x00 (Command) 04
67.45427 ms 0x00 (Command) o5

67, 56520 ns 0x00 (Command) ol
67.60226 ms 0x00 (Command) 0z
67.64025 ns 0x00 (Command) 03

4

o]

o

1091133 g

A
2715078 ﬂ

1623945 (5 [[]] ||||

198
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Serial VID Interface 2.0 (SVI12)

The SVI2 protocol is an interface for power management and developed by AMD.

The SVI2 working voltage is between 1V to 1.6V and its maximum frequency is at

20MHz with 3 bits :

Settings

S¥IZ Settings

Setking

SVC/ SVD/ SVT.

IO R,

SHC IEHD i’

59D

VD IEH 1 i’

[ Reduced Report

W ST Wﬂ

Skatt [ Stop |:| ~| Pall_L |:| -
YOD Selector |:| T TFM |:| T
YODME Selector [ 1 =| LoadLine Slope Trim |00 -
Acknowledge |:| T COFfset Trim |:| T
PSI0_L 1 <] svro [ -]
VID Code [ | s [ E
YOO Yoltage [ =| voDCurrent -
YWDOME Yoltage |:| T YDDME Current |:| T
Range
ﬂu‘" Decode Range
Fram Ta
Buffer Head j IBuFFer Tail j

Default |

Cancel |

SVC: SVI2 clock.

SVD: SVI2 data.

SVT: SVI2 telemetry data line. Telemetry will not be decoded if the SVT is not

checked.

SVI2.x / SVI1.x: Select SVI2 / SVI protocol to decode.

Reduced Report: Only show SVD / VOTFC packet in the report window.
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Result
Click OK to run the SVI2 decode and see the result on the Waveform Window below.

Show SVT

Time/Div: 60 n{@
Accuired: ll:DS!I , BIE.S?SL? . BIE.EIESL?

VDD Woltage: 16D WDDME Yoltage:) 139

Label Channel [ ]
11 C M r
Qi SLT D [svizEviz) =l
Timestanp Voo VDDNE | ¥ID Code | PSI | TFN | Slope Trim | 0ffset Trim SVT | Volt Volt/Current Error i‘
0.000043. .. 3 0.87500V (leC) 1.20000% (138)
0.00009a6. .. 3 0.866757 (1eD) 1.19375¥ (139)
0.0001443 3 3 0.87500¥ (l6C) 1.20000¥ (138
0.000192... 3 0.87500V (leC) 1.20000% (138)
0.000240. .. 3 0.87500% (l6C) 1.20000% (13&)
0.0002858. .. 3 0.87500V (leC) 1.20000% (138)
0.000336. .. 3 0.866757 (1eD) 1.20000% (13&)
0.000384. .. 3 0.87500¥ (l6C) 1.19375¥ (139
0.000433. .. 3 0.86875V (leD) 1.20000% (138)
0.000451... 3 0.86675% (16D) 1.193%75¥ (139)
0.000529... 3 0.86875V (1eD) 1.20000% (138)
0.000577... 3 0.86675Y (1eD) 1.20000% (13&) =
[l »
A
B 120700385 ™ 120709385 & 0 L[]
Without SVT

Time/Div: 30 ns a
Adooquired: 11:09:2

240.85us
' |

Congt: 1D WDD Sal: 1

100r 100r 100m

Channel |1 o]

cHoe My e

croe 4 131 [ABYA |5V12(5V12) j
Timestanp VDD VDDNE | ¥ID Code P5SI | TFN | Slope Trim Offset Trim Error Description i‘
0.000240... WDDi(l) 0 1.30625%W (27) Inwalid Bit Numbers!
0.000258... WDD(l) 0 1.30625V (27) Inwalid Bit Mumbers!
0.000336... ¥DD(1) 0O 0.90625V (&67) Inwalid Bit Mumbers!
0.000384... WDDil) 0 1.30625W (27) Inwalid Bit Mumbers!
0.000433... ¥DDil) 0 0.90825¥ (67) Inwalid Bit Mumbers!
0.000451... WDDil) 0 0.30625%V (67) Inwalid Bit Numbers!
0.000529... WDDil) O 0.906825V (B67) Inwalid Bit Mumbers!
0.000577... ¥DD(1) 0O 0.90625V (&67) Inwalid Bit Mumbers!
0.000&625... WDDil) O 1.30625W (27) Inwalid Bit Mumbers!
0.0006873... ¥DDil) 0 1.30625¥ (27) Inwalid Bit Mumbers!
0.000721... WDDil) 0 0.30625%V (67) Inwalid Bit Numbers!
0.000769... WDDil) 0 0.906825V (B67) Inwalid Bit Mumbers! =
4 3

A
B 120700385 ™ 120709385 & 0 L[]
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Serial VID (SVID) (Upon Request)

Serial VID (SVID) protocol is for power management and developed by Intel. SVID
voltage is between 1.0V to 1.1V, maximum frequency at 26.25MHz and is 3 wires -
SCLK/ SDATA/ ALERT.

Supported version:

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.

Settings
SerialVID Settings X|
Setking
i sk IEH” :II SData |EH1 :II ¥ alert orz :||
— ¥R Controller Startup

* Single " Mulkiple Fi#M Spec, IVR12.D(12.1) - I
Mot bo decode the frame when ts—‘ Fask slews rate Im - I mius

r Stop patkern is wrang
Sl slew rate IFast 4 - I

r Clock duty cycle is out of the

Spec. range

Color

@M [T ™ [
ST [— XY | —
wmend [ ] s« [~
R — P —
ST [— L B —

Range

JULE [y
AN Decode Range
%  From To

Buffer Head ;I IBuFFer Tail ;I
Default |

Cancel |

Acute Technology Inc.
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SCIk: SVID clock.

SData: SVID data.

Alert: Alert, optional reminder.

VR Controller: Set single or multiple controllers in current VR. Set different address.
Not to decode the frame when its stop pattern wrong or clock duty cycle is out of

range.

Result
Click OK to run the SVID decode and see the result on the Waveform Window

below.

Time/Div: 120 nsi 3

Aocquired: 05:00: 70.26 us 70.46us TO.EEus 70.86 us 71.26us 71.46 us
PR TP PO T PO TP N T AU TP (PO S P TP PO TR AU OO P | PR P TP TP B TP P

1 1 H i 1
| CrdiGetReql7) 1A PL: SR-slowi(28) 0 SLPL:0Z
| ' \ 1

1 5Data 280 1zon | son hor| s0n HOnMORBOR| S0n 170n

2 Alert

Label Channel || | o]

CHO0  CH-00 —\
il EEI cH-o0 Pu'-f. D'-_E"i-t ISVID(SVID) ;I
Timestaup | adarm) | coumandrhy | 4. Payloadin) 5L. Payload(h] | Ack | Error 4|
0. 06069 ws o SetReuDAT (6] 1.250% {C3) ACK(2)
0.06305 ms 1 SetResADR (5] Vout max (30) NAK (1)
0.06538 ms 1 SetReaDAT (6] 1.250% {C9) ACK(2)
0.06775 ms 0 GetRed(7) SR-fast{z4) 04 ACK(2)
0.07016 s 0 GetRed(7) SR-slow{25) 02 ACK(2)
0.07253 ms o GetRed(7) DC_LL{23) Rejet(3]
0.07863 ms o GetRes(7) DC_LL{23) Rejet {3
0.08472 s 0 GetRed(7) DC_LL{23) Rejet(3]
0.0908 s 1 GetRes(T) DC_LL{23) Rejet(3]
0.09659 ns 1 GetRed(7) DC_LL{23) Rejet(3]
0.10% us 1 GetRes(T) DC_LL{23) Rejet(3]
0.16566 ms 1 SetVID-Decay(3)  0.000V (00) Rejet(3] =
4 I I »
9101 9105 &5 4 G
A B B
202 Acute Technology Inc.
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Serial Wire Debug (SWD)

The SWD is a 2-pin electrical alternative JTAG interface that has the same JTAG

protocol on top. It uses the existing GND connection. SWD uses an ARM CPU

standard bi-directional wire protocol, defined in the ARM Debug Interface v5.

Settings

SWD Parameter Setting

Parameter Setking
. —Channel Setting

[p—
o
o

SWDIO _H1

SWDCLE CHO

RIEARIE

— AP Select Reqg Startup ——

I_ Eank= ]

[ show DP Req bit assignments

AP Setting | Fier Setting |
{* Other

" ITAG-AP

" MEM-AP

™ | Show AR Reg bit assignments

— MEM AP Startup
|EtrISeI =0 — [ Endian Eig -
—Bit Order ——— TR Aubo-Tnc aliy -
{+' LSE First I__l
. s OECess Size 32 Bits =
™ M3E First
Zolor
@ .. -] e« [T -]
rie [ |  Ten [ ]
T [ [ (R = S [—
S [ ] - T —
s [ e [
Range
iy Decode Range
—

Fromn To

Buffer Head ;I IBuFFer Tail ;I

Defaulk |

SWDIO: I/O data.
SWDCLK: Clock.

AP Select Reg Startup: When the AP Select Reg Startup is not assigned, only the

Acute Technology Inc.
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address information will be shown. You may input the Bank and Ctrl/Select initial
values manually.

— AP Select Reqg Startup ——
- Fank=lil i’ Time Select | RoW Address (h) | ACK | Data
:I -0.0003 ms JHB Write 0 OK 23 00 00 52

|EtrISEI =1

— AP Select Req Startup
¥ Fank=|:| ﬂ Time Select | RoW | Address (n) | ACK | Data
lci —|-0.0003 ms 2E Write Bank 0 Register O (0) OK 23 00 00 52
trlSel =0 j

Bit Order: LSB or MSB.

Show DP Reg bit assignments: Show the DP register information.

Select | RoW | Address (h) | acK | Data

DE Write  SELECT Register (8) OK 00 00 00 00
APSEL [31:24] 00
APBANKSEL [7:4] O
CTRLSEL [0] 0

AP Setting:

JTAG-AP: Show the JTAG AP decode.
MEM-AP: Show the MEM AP decode.

Other: Show Bank X Register X.

[ Other, | Time | Select | RoW | Address (n) ACK | Data

" ITAG-AP -0.0003 ms LE Write |Bank 0 Register 0 (0) JOK 23 00 00 52
" MEM-Ap 0-0308 ms oF Read RODBUFF Regiaster (cy oK 00 00 00 OO
2.9998 ms ap Write |Bank 0 Register 1 (4) JOK 00 00 02 &8
¢ Other  Time | Select | RoW Address (h) ACK | Data
-0.0003 m3 AP HWrite CSW Register {0y Jok 23 oo oo 52
 MEMap 0-0308 ms DP Read RDBUFF Register (cy oK 00 00 00 OO
2.9998 ms ap Write |PSEL Register {4y JOK 00 00 02 B
 Other  Time Select | RoW Address (h) | ACK | Data
" JTAG-AP -0.0003 ms LF Write |CSW Register {0y oK 23 00 00 S2
0.0308 ms DE Read RDBUFF Regiater (Cy JoK 00 0o 0o oo
2.9998 ms ap Write |TAR Register {4y | oK 00 00 02 &R

Show AP Reg bit assignments: Display the AP register information if JTAG-AP or

MEM-AP checked.

Acute Technology Inc.
204 Copyright ©2018



Acute.

PC-based T&M Instruments

(¥ MEM-AP Select | RnW | Rddress (h) ACK | Data
||7ShnwﬁPReghitassignmentﬂ AP Bead BASE Register (A) OK 00 00 00 00
BASERDDR [31:12] EOOFF
Format [1] 1
Entry present [0] 1

MEM AP Startup: Assign the initial MEM-AP value.

(& MEM-AP AP Read DRW Register (C) ©OK 00 00 00 0D | T2R Address = E00CEFFO|
[V show &P Req bit assignments Big-Endian
MEM &P Startup ————————— 000D Access to E00OEFFOD
[v Endian Big - 0000 Access to EOOOEFF2
AP Read DRW Register {Cy OK 00 00 00 EO TAR RAddress = EOUOEFFZI
TAR Auto-Inc ISingIe - l Big-Endian
- I " I 00E0 Access to E0O0OEFF2
Access Size 16 Bits  »
0000 Access to EO0QOEFF4

Filter Setting: Filter the unwanted Registers.

AP Setting  Filter Setting |

Register Display Lisk | -
DF - ABORT Register

DP - IDCODE Register

DP - CTRL{STAT Register —
DF - WCR Register

DF - SELECT Register

DF - RESEND Register

DP - ROUTESEL Reqister
[P1re - Brrt FF Benickar -l

Result

Display the decoded waveform without the MEM-AP bit assignments.
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Time/Diw: 300 ns FE
Aoquired: 14:54:39.0

152.999 ms 152.9599 ms 153 ms 153.001 ms 153.001 ms 153.002 ms
PN S Y BTN T NI NI LI S S Y T WU I VU (NN (U ST NS N BT Y

PARITY

£00n

Label channel | |

o Gige 4141 DBu( [swoiswo) ~]

Timestanp | Select | Entr | Address (h) | ACE Data Error Message j
152.9953 ms LFP Write TAR Register [d) 0K E0 00 ED FO

153.0275 ms AP Read DRW Register [C) 0K 00 00 00 oo

153.0565 ms DFP Read FEDEUFF Register [C) 0K 00 03 00 03

155.9984 ms AP Write TAR Register 14 0K E0 00 ED FO

1536.0275 ms AP Read DEW Register [C) 0K 00 00 00 oo

156.0565 ns or Read RDBUFF Register [C) 0K 00 03 00 03 i
156.9954 ms AP Write TAR Register (4] 0K E0 00 ED FC

159.0292 ms 4P Write DRW Register [C) 0K 01 00 0O oo

1559.0601 ms DFP Read REDEUFF Register [C) 0K 00 00 00 oo

164. 9986 ns 4P Write TAR Register [4) 0K 20 00 00 oo

165. 0295 ms AP Write DEW Register [C) 0K E0 04 BE OO

165. 0604 ms 4P Write DR Register [C) 0E 0g 2D 78 0D

165.0913 ms AP Write DEW Register [C) 0K 24 06 40 68

165.1221 ms 4P Write DR Register [C) 0E D3 00 00 40

165.153 ms AP Write DRW Register 1] 0K 1E 64 40 55

165.1539 ms 4P Write DR Register [C) 0E 1C 49 D1 Fa =
S ;IJ

‘ g ﬁsg 88% 20M

Display the decoded waveform with the MEM-AP bit assignments.

Time/Div: 300 ns @
Acoquired: 14:54:39.0

152.5|55n15
L L

152.939 ms 153 ms 153 ms 153.001 ms 153.001 ms 153.002 ms
[ P O SO Y S R P IO (N S SO NN N N U NNPR U (U (RO SO ST S N BT

ADDR @ TAR Register PARITY

Label charnel |+ | T |

CHO0  CHOO M —\r

@] EEl cHoo 4 uri D'P“i-L ISWD(SWD) ;I

TimeS. .. | Enifil | Addresz (h) | ACK | Data | Infomation | Error Message d
194, 23... STICKYCMP [4] 1]

194,23, .. TENMODE [3:2] 1]

194, 23... STICKYORTN [1] 1]

194,23, .. ORUNDETECT [0] 1]

196.89,.. Write TAR Pegister (4) 0K EO0O 00 ED FO

197.02... Write SELECT Register (8] 0K 0o 0o oo 10

187.02... APSEL [31:24] oo

137.02. .. APBANKIEL [7:4] 1

197.02... CTRLEEL [0] 1]

137.05... Write EDZ Register (d) 0K 0o 0o oo oo

197.08... Write ED]l Pegister (4) K 0o 0l 00 0o

137.11... FEead ED0 Register (o) 0K 0o 0o oo oo

197.14... Read ED0 Register (o) 0K 0o 03 00 03

197.17... Write  EBDZ Register (87 0K 00 00 02 00 [l
197.20... Write ED]l Register (4] 0¥ oo 01 o0 01

197.23... BRead ED0 Register [0y 0K 00 00 00 oo -
Il r >

A
‘ g 68 g 88 ﬂ 20 G—)|JU||I||
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SWP
The Single Wire Protocol (SWP) is a single-wire connection between the SIM card

and a NFC chip in a cell phone.

Settings
SWP Settings x|
Channel
3 —Channel

A 51 ICHEI -]
s2 [cH1 -]

Drata Link Laver:

Color
Setting transmitter's

SOFJECF ||:| vl
ZC I —
e [ 7]
Range
LG Cecode Range
JL
— Fram
IBuFFer Head ;I
To
IBuFFer Tail ;I
Drefault | K I Zancel
S1: 1/O data.

S2: 1/0 data in current domain and it need convert to voltage domain.

Data Link Layer: Supported MAC and LLC layers
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Result

Tine/Div: 4 us

Acoquired: 15:59:

Label

Charng < |

20.966 ms
| P S IR |

20.973 ms 20.573 ms 20.986 ms 20.992 ms 20.9%8 ms
PR I P S N RO N R P I (O (RO N N IO SRR R (PR I B |

unlknown

d

O EER cnso SLEL DB Jsvipiswe) =1

Timestanp | Ty¥pe | Payload CRC16 | Infomat.itd
0.0205%301 & ACT_3¥YNC{001): OxfE££ff

0.02095216 & 31 62 01 G066
0.02085216 & ACT LPDU

0.02085216 3 FR(0): The UICC shall not repeat the last ACT frame

0.02085216 & ACT_POVEER_MODE (010): Full power(0l)

0.02103925 & 32 &l

0.02103%25 & ACT LPDU

0.02103925 & INE.(0): Contains the ACT INFORMATION info

0.02103925 & ACT BEADY (000) from UICC

0.02107901 S 51 F3 04

4

. or

4189268 ﬂ 4189217 ﬂ 51 G-)|ﬂ_[|||||
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Universal Asynchronous Receiver/Transmitter (UART)

The UART (RS-232 or RS-485) protocol has two message types: Transmitter (TX)
and Receiver (RX); you can measure the UART protocol in one signal or two signals.

RS-485 need convert to logic signal, because LA can not capture differential signal.

Settings
UART Settings X
Parameter Settings Line Wrap Data
= Channel R Polarity lIdIeTgh__v] m g::;i Iiasne tabsrfglr; 'EJIZE X—Iireaxg g)ea; :S header of data.
-~ Tx CHO |
[T Rx I— j —I Line Wrap Data

; istPattern  Color
IV Auto Detect

Baud Rate Data Bits oa | - |

I%GG —1 IS —J [T 2ndPattern

Parity Stop Bits 0A

Il lone _'_I l 1 ;I

Range
[~ MmsB first [V show scale in the waveform -PI{L“ Decoe Range
™ show Idle state in report window H From To
Buffer Head _:_I IBuﬁ'er Tail LI

Default I OK l Cancel |

Data: Show the selected channel (CHO).

Rx: Show Rx data in report window.

Auto: Shows High or Low when auto detection Idle.

Idle high: Idle condition shows High.

Idle low: Idle condition shows Low.

Auto Detect: Set the Baud Rate manually if not selected.

Baud Rate: Data rate (bits per second), and the range is 110 ~ 2M (bps).
Protocol: (Parity - Data Bits - Stop Bits)

Parity: N (None), O (Odd), or E (Even).
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Data Bits: 5 to 10 bits.

Stop Bits: 1 to 2 bits.

MSB first: The default is LSB first; click it to change to MSB first.

Report Unknown and Idle: Display the unknown and idle data in the Report
Window.

Show scale in the waveform: Display the waveforms with scales.

Line Wrap Data: Use 1-2 value (hex) as header of data.
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Result
Click OK to run UART Decode and see result on the Waveform Window below.

Normal mode

Time/Div: 1.024 ms (e
Acquired: 14:03:08.930

-1.638ms I 1.638ms 3.277ms 4915ms 6.554ms 8.192ms 9.83ms 11.469ms
2o P e | oS Ay T o e Ve | oy P B oo Lo TS PR o e ey | o Y i P (T TP [ e

PO | P |

93%us || 936us

.
UART decode | (UPY BS (>} |
i f

UaRT(RSZ32 : . | I

Channel | Value Triggef « |

Ol G see- SLIT m. Bus{ |UART decode(UART(RS

Timestamp State | DO D1 D2 D3 D4 |DS | D6 | D7 D8 D9 | D10 | D11 | D12 | D13 | D14 | D1S | ASCIT Information

-51.149785 ms BS 06 3E 00 00 44 D2 by .De Baud rate: 9600bps,
a-0.103995 ms BS 06 3E 00 00 44 D2 -b.>

50.941795 ms BS 2 0é 3E 00 00 44 D2 .b.>.

101.987585 ms BS 2 06 3E 00 00 44 D2 .b.>.

153.033375 ms BS 62 06 3E 00 00 44 D2 .b.>
i

[ | A
-56.136 ms g -55.187ms g 948.235 us
Line Wrap Data mode
Time/Div: 4.096 ms a
Acquired: 14:24:05.501 6.554ms 13107 ms 19.661ms 26.214ms 32768ms 39.322ms 45.875ms 52.429ms m,sazmsi
L P e P ey T T o e o o e oo e A o e e T 7 1 T BBy P o

-

UART 43,038 ms

UART decode | ((NPe

UaRT(RS232)

Channel | Value || Trigget « |

Ot G Sves- SLAT [Vog D8us( JUART decode(UART(RS ~
3

Timestamp State | DO D1 D2 D: D4 DS Dé D7 D& D9 D10 | D11 | D12 | D13 | D14 | D15 | ASCII Information
{~O4103935 ms BS 62 .b Baud rate: 9600bps,
1.976005 ms 06 " 'SET 00 00 44 D2 BS >

53.021785 ms 06 3E 00 44 D2 BS >

104.06757 ms 06 FSER 00 00 44 D2 BS >

155.11335 ms 06 3E 00 0 44 D2
(4 —

é“\ u -178.516 ms " -184.023 ms & -5.507 ms
;B = B S B E
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UNI/O

The UNI/O interface was developed by Microchip. The data transfer rate is 10Kbps to

100Kbps.
Settings
UNI/O Settings X
Parameter Color
i
Ezf Channel (I. Start Header || | ~
SCI0 IEH a :I, MakNoMAK | | =
—Device Address SAKMNOSAK | |T
| & bits 1zt | Unknown N -
Device Address || | -
—Tolerance —
Input Edge Jitker Tolerance Carmrnand (I |
Address
|:|:1|:|°.l"o 7 I | Ihs
Dutput Edge Jitker Tolerance pata | lL
Hold /-
[£25% - =
Standby Pulse || | -
—Report Setting -
IS Columnns bl I
Range
Jry Decode Range
R
From To
Buffer Head ;I IBuFFer Tail ;I
Default | (n]4 I Cancel

Channel: Show the selected channels (SCIO CHO).

Device Address: Set data bits for the device address.

Tolerance: Set the Input / Output Edge Jitter Tolerance, £10% / +25% default.

Report Setting: To show the data by 8 or 16 columns in the Report Window.

Result

Click OK to run the UNI/O decode and see the result on the Waveform Window

below.
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Tine/Div: 32 us g
Aoquired: 03:00:00 ]

10.816 ms 10.918 ms 10.968 ms 11.02 ms 11.072 ms 11.123ms 11.174ms
P I BT Bt LI AT SRR SN N NRUN WU TN BTN IO (N (RN BT SR NN | P S I | P I BT Bt

10.867 ms
PR I R

-

MAK Family: &0 Crevice:00 WREM]

UMIO

w _
coofiiooc| M

Label Channel |+ | ]

CH-00 e

@] cgo 4141 DBus( Junio(urifo) =]

Timestanp | Dewice Address | commsnd | Word address MSB | Word Address L3 | Do | D1 | D2 | D3 | DA |
4.26766 ms Family:40 Dewice:00 91 (WEDI)

11.10303 s Family:40 Dewice:00 96 (WEEHN)

12.52997 ms Family:40 Dewice:00 6D (ERAL)
JEN — o[

A
g 1273088 ﬂ 249088 ﬂ 1024000 G-)|ﬂ_[|||||
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USB1.1

The USB 1.0 specification was introduced in 1994. USB signals are transmitted on a

twisted pair data cable with 90 Ohm £15% impedance, labeled D+ and D—.

Settings

USEBE1.1 Sektings

Parameter

= ~Channel

D+ ICHD :II
D- ICHI j

—IUSE 1.1 Setting

@ AutoDetect ¢ Lowspeed ¢ Full speed

[ Decode USE standard request & discriptor

—PReport Setting

Matk PID SOF -
Show Data lm

PID Filter

[s0F I paTal

[~ SETUP [~ ack

I m [~ Mack

[ out [~ aTaLL

I~ DaTAO I~ PrRE

™ Show scale in the wavefarm

Range

I
—

Colar

Decode Range

From

To

IBuFFer Head j

SYnC
Packet ID

Frame Mo, | Address |
Endpoint) Daka

CRCS/CRCIG
ECP

Host To Device |
Device To Hosk

Type
Recipient
bRequest
whalue
wlndex
wlength

Descripkor

IBuFFer Tail j

|

|

Al a]la] e

|

|

|

|

|

|

|

|

IR T AT T T R

Defaultl

Caniel I

Channel: Show the selected channels (D+ CHO and D- CH1).

USB1.1 Setting: Select USB state (low speed or full speed) and decode the USB

standard request and descriptor.

Result

Click OK to run the USB1.1 decode and see the result on the Waveform Window.
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Time/Div: 250 ns
Aogquired: 08:00: ] : i EIEE.EIEEUIS : EIEE.EIEEuls : BIEE.-SIEEUIS . EIEE.EIIEEUIS :

\ | 60 o

— | | |

| | 1
Idle SHMC PID:SETUP ! Addresz:0l Erdpaint:00
; : : ' '
USB1.1 0 D+ 5 m O ES A BS n PG 6n| 165n PSr PORRSA BORESA BSn PEnPORRSH| 1650 165 | 170 BORES 13
1D- 3 0nESn ESN BONESH BS) 35| 1650 BSnBORESnBSn BONESN BSnEOMBSN| 1650 SN ESnEDn|
St

Label

963.655 us
| I YR |

964.055us 564.455 us
PN I AU SO U NN NN BTN

564.855 us
' P I |

| »

Charn) <

CH-00 —\r
| Shoe LI DBl Juseriusery) -]
Tinestanp | mo. | | Frawe Wumher | Address | Endpoint| CRCS | DATA | ASCIH
i 1 S0F | TOEEN) 071&
0.96344 ns z SETUP | TOKEN) o1 ] 7
0.96644 ns 3 DATAD (DATA) 40 04 8Z 00 00 00 08 OO Beens
0.974995 ma 4 ACK (HAND SHAKE )
0.999935 us 5 S0F [ TOKEN) 0719 (o5 |
1.003185 ms & OUT { TOKEN) 0l oo
1.006185 ma 7 DATAL (DATA) 0l 01 00 00 O5 00 00 00 .....
1.014745 us g HAK, | HAND SHAKE )
1.01985 ns ] 0T { TOEEN) o1 i) 17
1.02285 us 10 DATAL (DATA) Ol 0L 00 00 O5 00 00 00 .....
1.03141 ns 11 HAK | HAND SHAKE )
1.036435 us 1z OUT { TOEEN) 0l oo -
4 I I »
A
g 1024000 g 512 ﬂ 1023488 G-)|ﬂ_[|||||
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USB PD 2.0

USB PD (Power Delivery) 2.0 is the protocol based on BMC (Biphase Mark Coding)
and can be applied to Laptops / Tablets / Mobile phones / Power banks or other
devices with USB Type-C for power supplying or charging. The maximum power
offered by USB Type-C can be 100W, and the users can charge the device by

supporting USB Type-C connector.

Settings

USB Power Delivery 2.0 Settings >

Channel Color

:E\/ Ccnnﬁguztilnn Channel {CC) (I. Preamble IE
: EHD 1
S0P fEQP :l -
Header :l =
Data Object(s) |:| -
CRC :l =

[ Show 5b value in waveform window

Range

iy Decode Range

!

From Buffer Head ﬂ To |Buﬁ‘erTaiI j

Default | QK | Cancel |

Channel: Set Configuration Channel (CC).

Show 5b value in waveform window: Show 4b or 5b value in the waveform.

Acute Technology Inc.
216 Copyright ©2018



Acute.

PC-based T&M Instruments

Result

Show 4b value.

T T T T I L e

e I S S
I i T

Data (0016412C)

Header (3161) Data (0811912C)

CRC (AA4502A4)

R

Labsl

QM i

Chaand <

Hy

Jew | USB PD(USB PD ~|

Timestamp | SOP Sequence Message Type Port Data/Power Role Cable Plug Rev. Message ID Obj(s) Cnt Data Ob](s)
T0.2134 ms S0P Source Capabilitie DFP/SRC 2.0 o 3 Fixed supply; DRP(0); Velt.(05.00 V): Max./Opera. current(03.00 A).
0.4801 ms Fixed supply; (12.00 V) ; Max./Opera. current(03.00 A).
0.6136 ms Fixed supply: . (20.00 ¥); Max./Opera. current(03.00 A).
1.2491 ns S0P GoodCRC UFB/SNK 2.0 o [}
6.0155 ms  SOP Request UFB/SHK 2.0 0 1 Fixed and Vvariable Request; Obj. position(3); GiveBack flag(0).; Oper.
6.7197 ns  SOP GoodCRC DFE/SRC 2.0 0 0
10.5462 ms SOP Accept. DFP/SRC 2.0 1 0
11.182 ns  SOP GoodCRC UFR/SNK 2.0 1 o
95.7084 ms  SOP PS_RDY DFP/SRC 2.0 2 0

Reqaizea: 1 3, |, mEpw | mmsu | masw | Msw | Mosa | BeSm | isw | esw | 33w | MOfu | 4P | Mgw | MeSa | SSw | 03w | G6fw | Spw | SAgw | Sege | S8

SOP Header (15 09 DE 09) Data (1E 12 09 09 13 09 14 1A) Data (1E 1E 09 15 1A 09 14 1A)

Channi + ]
S 70T lies 25 [use poquss pD -|

Timostamp | S80P_Soquence | Message Type | Port Data/Powsr Rola | Cable Plug Rav. Message ID  Obj(s) Cnt | Data Obj(s)

"0.2134 ms  SOP Source Capabl. DFP/SRC 2.0 o 3 Fixed supply; DRP(0}; Volt.(05.00 V); Max./Opera. current(03.00 A)
0.4801 ms Fixed supply; DRP(0}; Volt.(12.00 V); Max./Opera. current(03.00 A}
0.6136 ms Fixed supply: DRP(0): Volt.(20.00 V); Max./Opera. current(03.00 A).
1.2491 ms  sop GoodCRT UFE/SHK 2.0 0 o

6.0155 ms  SOP Roquest UFP/SNK 2.0 0 1 Fixed and Variable Request; Obj. position(3); GiveBack flag(0); Oper
6.7797 ms  SOB GoodCRG DFE/SRC 2.0 0 0

10.5462 ms  SOP Aooept DFP/SRC 2.0 1 0

11.182 ms S0P GoodCRE UFE/SNK 2.0 1 0

95.7084 ms  sOF P3_RDY DFE/SRC 2.0 2 o
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Wiegand

It is commonly used to connect a card swipe mechanism to the rest of an electronic

entry system..

Settings

x|

il hannel Color
£ @ —
S Datad |CHO - Data I:l -
Datal |CH1 - Parity ||:| - |
Range
et Decode Range
L
—H Frarm
IBuFFer Head A I
Ta
IBuFFer Tail A I

Default |

Cancel |

Channel: Show the selected channels (Data 0 and Data 1).

Result

Click OK to run the wiegand decode and see the result on the Waveform Window.
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Time/Div: 2.048 ns ¥ ]
Acomired: 11:57:35.0 ?.EST?’DEms |1-3.514|2-35 ms 14.151i395m5

I

1?.4E?IB-35 ms
PRI B

!

2-*.?445{)5 ms i 24.-321I4OE ms i 2?.2BB|2-35 ms n 3-3.5?5?35 ms
P I I T o T A S o S SR

I B

|
3B i

| \
. Bl i

0 Data O

Led

Label channel | | | |

it Siee FUIL Dol [wegandcwiegand) <]
Timestamp [pe [p1 [p2 [p3 [pa [ps [p6 | b7 | Even parity | odd parity | Information N
o 3 B1  B7 89 1: oK o: oK =

4 I I 3

Y g 120.863 Hz ﬂ 129.863 Hz ﬂ 0 Hz G—)HUITTT'
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Chapter 2 Bus Trigger
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Bus Trigger

The bus trigger are only available for the TravelLogic ULA-4G36 AL Series.

Bus Trigger

TravelLogic B+

TravelLogic B

TravelLogic E

TravelLogic

CAN

©

©

eSPI

12C

12S

LIN

LPC

©l©0 |00

MIPI SPMI

NAND Flash

SD/eMMC

Serial Flash

SMBus/PMBus

SPI

SVI2

SVID

UART

USB 1.1

©l0l0l0l0l0l0l0l0|l0|l0|l0|O0|0|0|0

©l0 | 0|0|0|0
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CAN Trigger

The settings dialog box below.

Mode | Iin. S/R | Max. SR | Available ch, | Iin. Mem, | Max:l
- E5) CaM Trigger 1Hz Z00MHz Adjustable 256 Adj.
[Z] Transitional Storage-32 Z00MHz Z00MHz Fixed Auto Ak
[£] Transitional Storage-& 200MHz 200MHz Fixed Auto Bk
AN Trigger-36 1Hz 200MHz adiustable | 256 EA
[E] caM Trigger-15 1Hz Z00MHz Adjustable 256 4
[E] cam Trigger-12 1Hz 200MHz Adjustable 256 Al
[E] cam Trigger-2 1Hz Z00MHz Adjustable 256 am
[E] caM Trigger-& 1Hz Z00MHz Adjustable 256 1z2m
[E] cam Trigger-¢ 1Hz 200MHz Adjustable 256 18N
[E] cam Trigger-2 1Hz Z00MHz Adjustable 256 36N
[E] caM Trigger-1 1Hz Z00MHz Adjustable 256 TEN
+|[]] 12 Trigger 1Hz 200MHz Adjustable 256 Adijt
+/[[] 125 Trigger 1Hz Z00MHz Adjustable 256 Adj.
E] SPI Trigger(S00M)-9 SO0rMHz GO00MHz ] 256 gM
+ T SPT Trinner 1Hz 2InNMHz Adinskahle ?F\.FI irhlll
L | 3

Trigger Settings

Select CAN Trigger-36 where "-36" means 36 channels and the sample rate is always

10 times of data rate, then click OK. Click the Trigger Settings button ( Q{V) on

Toolbar (or Device menu) to show the CAN Trigger Settings dialog box below.

CAN Trigger Settings

Data Rate |4DDK

;I Channel

Trigget On

Skatt of Frame

% Can_L

= 11 Bibs ID

DaTy Length |1 t I

DATEaT sk
CATAS  [xxh
DaTAS sk
CATAT  [xxh

" 29 Bits I

¢ CaN_H
Joh
AT Compare. |= b
[aTaE sk
LETAS  [Hxh
DaTaG sk
LCETAS  [Hxh

ITrigger on stark of Frame,

[ Pre-Trigger

Load I

Save I Clear .C\.III

Pass Count: I u} ::I

| Cancel |

Data Rate: Select a default data rate or run the CAN decode to measure the actual
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data rate to enter (highly recommended). When the selected data rate is about 5%

deviation from the actual data rate will lead to CAN trigger failure.

Time/Div: 7.68 @

Acouired: DB:DUI ) EBE.IEE us I EBBIEE us I 411.1[3us I 423.‘53us I 435.?3 us I 445.|53 us I 452.|33 us I 475 1|l§ us I 4ET.IBEUS I 5-33.‘73us
P I S T T I S NPT SO S TN TR U SO SO N SN TR SACUR TIN NOUN NI BT SO (U SO SNUTU SRR IO BNV SU NNV S (T SR T B A

DAT:F1 DAT:a7 DAT:EL DAT:01 DAT:3C DAT:07

.990 (5,010

Label N | ] o]
CH-00 CHOU S\

k.)«m [CH-01 T PIJ'-E EE{ ICAN(CAN) jv

Timestawp | Frame Type | ID | DLC | Data | cre(n | ascII(Data) | Information Frame Duration| 4|
0.30996 ms  Std Data 112 & CD FL 97 EL 01 9C 07 70 38F5 .e..... y Data Rate: 400 Ebps 262,46 us
0.61991 ms  Std Data 112 & €D FL 97 E1 01 9C 07 70 38F5  ....... ) 282.47 us L
0.92987 ms  Std Data 112 & CD F1 97 E1 01 9C 07 70 38F5 ....... 1 282.46 us -
Al ol

| ﬂ 7.99 us ﬂ 98 us ﬂ 90.01 us E—)|JU|TTT|

Channel: Select channels.

Trigger On: Select the data field to trigger on:

Start of Frame

ID Match Data Frame

Remote Frame

Error Frame

Overload Frame

Stuffing Error

CRC Error

Data Value

Missing ACK

End of Frame

ID Match & Data Value

CAN_H/CAN_L: Select CAN_H or CAN_L as the trigger channel.
11 Bits 1D/29 Bits ID: Data bits of the Identification field.

DATA Length: The number of transmitted data, by Byte unit.
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DATA Compare: To compare the data.

DATAL ~ DATAS: Data like binary codes (e.g. 01000001b), decimal codes (e.g. 65),
hexadecimal codes (e.g. 41h). If trigger on Date Value and need to pass some data,
please enter XX. For example: To trigger the data 38h in the third byte of data frame,
enter:

DATA Length=3

DATAL1 = XX
DATA2 = XX
DATA3 = 38h
Result

Tine Div: 4 usz G

Acquired: 08:00:00.0 i 315.|55us : 321.?5us : 32B.|35us : 334.?‘5“ : 341.i|I.Eus : 34?.|55us : 353.?Eus . 350.|35us
PR T SO T O P U A TS SO U IS S OO SPUY SRRV IPO (RO P PO SO NN Ty NAU NI (NPUY TN NP VU (NPT S BN

Basell:llz ! RTR:0 IDE:D R0
] g

Sy E 10,010

Label channel || T

W Eiiig cwoo 414 DBl [canican) =

Tim... | Frame Type | ID DLC| Data | cRe(n) | A3CIT(Data) | Information Frame Duration| <
0.30... Std Data 112 & CD FL 97 EL 0L 9C 07 70 33F5 ...e... } Data Rate: 400 Fhps | 282,46 us

0.6l... Std Data 11z & CD FL 97 EL OL SC 07 70 38F5 ....... } 282,47 us

0.92... Std Data 112 8 CD FL 97 EL OL 9C 07 70 33F5 ....... } 282, 46 us

1.23... Std Data 11z & CD FL 97 EL 0L SC 07 70 38F5 ....... } 282,47 us

1.54... Std Data 112 & CD FL 97 EL OL 9C 07 70 33F5 ....... } 282, 46 us

1.85... Std Data 11z & CD FL 97 EL OL SC 07 70 38F5 ....... } 282,47 us

2.16... Std Data 112 8 CD FL 97 EL OL 9C 07 70 33F5 ....... } 282,46 us

2.47... Std Data 11z & CD FL 97 EL 0L SC 07 70 38F5 ....... } 282. 46 us

2.78... Std Data 112 & CD FL 97 EL 0L OC 07 70 38F5 ....... } 282. 47 us

3.09... Std Data 11z & CD FL 97 EL OL SC 07 70 38F5 ....... } 282. 46 us

3.40... Std Data 112 & CD FL 97 EL 0L OC 07 70 38F5 ....... } 282. 47 us B
3.7l... Std Data 112 & CD FL 97 EL OL 9C 07 70 38F5 ....... } 282. 46 us

4.02... Std Data  1lz 3

C F1 97 E1 01 9C 07 7D  38F%  ....... I 282.47 us 'l
3

|

‘ g 7.99 us g 98 us % 90.01 us G)|HJ|TTT|
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1°C Trigger

The settings dialog box below.

Mode | Min, 5fR. | Max, 5/R | Available ch. | IMin, Mem, | Max, Mem, ﬂ
E] 500 S00MHz S00MHz £l 256 aM
% 400r 400MHz 400MHz 15 256 4M
+/[Z] 200m 1Hz 200MHz adjustable 256 Adjustable
+/[Z7 UART Trigger Baud Rate x 16  Baud Rate x 16 Adjustable 256 Adjustable
+[7] CAM Trigger Data Rate x 10 Data Rate x 10 Adjustable 256 Adjustable
Bk | 12C Trigoer 1Hz Z200MHz Adjustable 256 Adjustable
[Z] Transitional Storage-32 Z00MHz Z00MHz Fixed Auto Auto
[#] Transitional Storage-8 Z200MHz 200MHz Fixed Auta Auto
[#] 12C Trigger-36 1Hz 200MHz Adjustable 256 2M
[&] 12C Trigger-18 1Hz 200MHz Adjustable 256 4
[Z] 12C Trigger-12 1Hz 200MHz adjustable 256 &M
[E] 12 Trigger-9 1Hz Z00MHz Adjustable 256 i
[E] 12 Trigger-6 1Hz Z00MHz Adjustable 256 12mM
[Z] 12¢ Trigger-4 1Hz Z00MHz Adjustable 256 18
+1[71 125 Trinner 1H= 2ONMHz Adinstahle 25A Adinstahle
«| T »
Trigger Settings

Select I°C Trigger-36 where "-36" means 36 channels and click OK. Then click the

Trigger Settings button ( JHV) on Toolbar (or Device menu) to show the 1°C Trigger

Settings dialog box below.
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I12C Trigger Setlings x|
Chanmel @ SCL ||:| SDA |1 Trigger Method:  [Start |

= 2 |2 || = 22 | |
| 5| et |52 | 521 | |
| e | e | | e 21 | |

T e 1221 1 | i (=11 s
= Timimd Wiclation (Unibns | Fange: Sl 6EE40ns]
Flesuste 180 Fleuesr o Feusio [w0 | Foow [w0
Fwmsre [180 Flwpoen s Feue s | Fleie [so

¥ Pre-Trigger [T mata match with 1 &ddress [T | Pass Sount Type Pass Count | 0 ::I

Clear .ﬁ.JIl Load | Save | QK I Can::ell

Channel: Select two channels for the serial clock (SCK) and the serial data (SDA).
Trigger Method: Offer nine models for user to choose.

Start

Re-Start

Start or Re-Start

Stop

Missing Ack (Not Acknowledge (NACK))

For the first five ways of Trigger Method, Cursor T will stay at the beginning of the

condition as below if the trigger succeeds.
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4£3.591 m= 463.631 m=

Match Sequentially: Similar to the Sequence Trigger, the I?C Trigger has up to 16

levels of sequential conditions below.

I12C Trigger Settings |

Chamnel: 5L [o soA [1 Trigger Method:  [Match Sequently |
_P1 | [next =] P2 | [then = P3| [next = o pa e 7]
5 |[next =] _p6 | [thenr =] _p7 |[thenif =] e |[thenit =]
_Pg | [thentf =] P10 [next =] Pt |[ext =] P12|[thenTrigger ]
P15 |[ihenTrigger ~] _Pt4 |[thentrigger =] P15 |[henTrigoer ] P15 [[rhentr

= Timming Yialatian (Umibns [ Range: S~ 1 6364 0ns
| = |;e: [T 5 maT |;: | == ) |-_e: = Lo |'_e:
[~ EHD 5T |-_5: [ EHD AT, | = |5:: [~ | EHIGH |a:

¥ Pre-Trigger ™| Data mateh with Bl Address. [ Pass Count Type Pass Count | 0 ::I

Cancel |

Click any condition (P1 ~ P16) and the 1°C Value Setting dialog box below will show.

Clear.ﬁdll Load | Save |

Address:
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I12C Walue Setting

|v Address (7-bit addressing)
" Write Only
" Read Only
{+ Read or Write

[ Indude R/W in Address

76 5 4 3 2 1RW
0|1|o|ofo|1|1|x =46h

Data/Address 23k

[ Check Acknowledae

Cancel

Write Only, Read Only or Read or Write. When Address is checked, it is the address

will be analyzed. Address starts from bit 1 without including R/W in address.

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
ojoj1|ofo]o|1|x =23h

Data/Address 23k

X

[ Check Acknowledae

Cancel

Address starts from bit R/W including R/W in address.

I2C Value Setting

[~ Address (7-bit addressing)
i

~
=
=

Data/Address 12h

x
[v Check Acknowledge

* ACK
" MACK

Cancel

If Address is not checked, the data (Data 12h) will be analyzed.
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Check Acknowledge: ACK (Acknowledge), NACK (Not Acknowledge). If the
Check Acknowledge is not checked, it can be either ACK or NACK.

Data/Address:

2 ms : 453.5|33m5 : 453.E~|23m5 : 45?5153
L L L L L L 0

Data or Address can be in binary or hexadecimal code like 00010010b or 12h. Also,
you can input X (Don’t care) as the value; if the data is 10h, 20h, 30h, you can set
X0h or 00XX0000b.

Cursor T will stay at the end of the condition as below if the trigger succeeds.

All Match: All input conditions must be satisfied to trigger.

Acute Technology Inc.
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I2C Trigzer Settings x|
Channel : SCL IIZI SDA |1 Trigger Method: I.-!'.II Match j

= Timimd Yiolation (Unibns | Range: Sl 63840ns]

[T esi;sTa |-_a: [T Esi;maT |-_: [T tsiw;stan |160 | el |-_a:
I~ EHD;ETA |'_a: ™ tHomaT |5 I~ tEUF 500 I~ EHIGH |a:

¥ Pre-Trigger [T mata match with P1 &ddress [T | Pass Count Tyvpe Pass Count | 0 ﬁ

Clear .ﬁ.]ll Load | Save | OK I Can::ell

If P1 > 30h and P2 < 40, Cursor T will stay at the end of the condition as below if the

trigger succeeds.

i54.5|51m5 : 554.5|91m5 : 554.E|3+m5
' [ [ [ [ O

Any Match: Any of input conditions is satisfied to trigger.

Timing Violation: There are eight timing values provided as the trigger condition. If
the timing of the signal is less than the input value, then the instrument will trigger.
For this function, the 200MHz timing analysis is strongly recommended for better

resolution.
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5I
Chamel: scL [0 sbA [T TriggerMethod: [ff S
I s U1 | e D | e DY m—
I s DY | e D e D
| =] [pul| =] | E|Jae [ T
T Y s Y Y

—Timing Violation (Unit:ns / Range:5~163840ns)
[ tsu;sTA Il-SIJ [™ tsu;DaT Ill] [~ tsu;sTO |1.5.3 [T wow |180
[T tHD;sTA |1an [ tHD;DAT |5 [~ tBUF |5.3.3 [~ tHIGH |5-3
-7

r ==
' t t
DA | = TLOW = tHIGH | | m—
| | | it [

e IT7] '
L

[ |
-
i

|

—

prmm—————]a=

prmm————————

| SRR P R —
—

tSUSTA | Sr tHOSTA tHD-DAT tSU;DAT tsusTo L P s
¥ Pre-Trigger [ Dakamatch with PL Address. [T | Pass Counk Type Pass Count [i] ::I
Clear All | Load | Save | E Cancel |
About each:

=

-
SN
e ELCWA ot TG = | |
T 8, : -.—' IBUF —
il . !
) i
]
i
i
]
1
i
1

L)
i L £ [
i i i i
SGLJ i ! b I_
1. :-- -—.Iz 4 ' 4: E E
i Ll i . 8 =
lSusTA o oS HDSTA EHD-DAT 151,087 SUETO | P LE]

Red 1: tSU;STA: The setup time of Re-Start, also the time when the clock (SCL) is
from high to low.

Blue 2: tHD;STA: The hold time of Re-Start, also the time when the clock (SCL) is
from high to low.

Blue 3: tSU;DAT: The setup time of Data, also the time when the clock (SCL) is
from rising to falling.

Red 4: tHD;DAT: The hold time of Data, also the time when the clock (SCL) is from
falling to rising.

Red 5: tSU; STO: The setup time of Stop, also the time when the clock (SCL) is

from high to low.
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Blue 6: tBUF: Bus Free Time, that is between Start and Stop.
Red 7: tLOW: The time the clock (SCL) is low.

Blue 8: tHIGH: The time the clock (SCL) is high.

The following figure is an example to trigger the setup time (8005ns) of Re-Start (tSU;

STA), where the time between cursor T and cursor A is 8us (8000ns < 8005n

S).

Tiwe/Div: & |3 A [ |
: 547.897 ms 5‘1?.5?? ms 54?.EI|1? ms 547.927 ms
0 (A I 0

Acoquired: 03

Label | N [ I |

g -8 us g -349.554 ms a -349.546 ms (5 [/ 1]

Pass Count: Pass Count will pass N times that triggers occurred in the non-sequential

trigger condition. In the following example, the trigger will pass three triggers in P3

(non-sequential trigger condition) and trigger at the fourth time.

[# Pre-Trigger | Datamatchwih Pl addeess [ Pass Count Type  Pass Count | 33

Pass Count Type: If Pass Count Type is checked, then the loop will start run from

the first trigger condition (P1).
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W Pre-Triguer | Datamatchwith Pl address [ Fass Counk Typel  pass Court |

Data match with P1 address: P1 must be set as address and followed by data; this

function is only available in Match Sequentially. And the first level (P1) parameter

must be set the address (not data), the function will be open.

For more information of I2C trigger, please refer to I°C Application Note.

Result

Time/Div: 50 us
Acquired: 08:00:00.0 | , de3g0ems 4EE.EIE€tm5 | 483764ms  sc3zadms 463.924ms  464.004ms
I I SO T P T T e S T R P I T

| ' o |

E G E E Addr:4§5
0 SCL c4 £
1 SDa LS 23 29 S 23

Label Channel | |

464.084ms 464,164 ms
L L R R

el Ghse DI Dbl frzcqzc) —
Sauple | status |aaar |po [p1 [pz [ps |pa |ps |ps |p7 | asciz Information j
457550 Startc Wr 45 4h 03 1o ao 25 M...{
463551 Start Wr 4% o1 5
463557 Repeat Start Rd 45 o4 40 1o 4K o MLH.
469762 Start Wr 4% Ah 03 1o oo 73 M...s3
475708 Startc Wr 45 o1 o
476018 Repeat 3tart Fd 45 o4 Ah 1o AE 04 MUNL
4532008 Start Wr 45 Al 03 10 an 42 M...B
488028 Startc Wr 45 o1 5
458337 Repeat Start Rd 45 04 AT 10 AR 0OE JMUNL
494304 Startc Wr 45 Ah 03 1o oo arF M....
500180 Start Wr 45 0l o
S00562 Repeat Start Fd 45 o4 Ah 1o AE ac MUNL J
S064581 Start Wr 45 Al 03 10 an B0 lloooo
512509 Startc Wr 45 o1 5
512803 Repeat Start Rd 45 04 A 10 AR an JMUNL =
4 I I (3
‘ g 180.399 ms g 198.351 ms ﬂ 17.952 ms G-)|ﬂ_[|m|
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1°S Trigger

The settings dialog box below.

Maode | Min. S{R | Max, S5{R | Awvailable ch. | Min. Mem. | Max, Mem. ;I
% 400r 400MHz 400MHz 15 256 4M
+/(Z] zo0m 1Hz 200MHz Adjustable 256 Adjustable
+[7] UART Trigger Baud Rate x 16  Baud Rate x 16 Adjustable 256 Adjustable
+/(Z1 CAM Trigaer Data Rate x 10 DakaRatex 10 Adjustable 256 Adjustable
+[C] 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
Be] 125 Trigger A
[Z] Transitional Storage-32 200MHz 200MHz Fixed Auta Auto
[E] Transitional Storage-a Z00MHz 200MHz Fixed Auto Auto
[£] 125 Trigger-36 1Hz 200MHz Adjustable 256 M
[#] 125 Trigger-18 1Hz 200MHz Adjustable 256 41
[#] 125 Trigger-12 1Hz Z00MHz Adjustable 256 &I
[Z] 125 Trigger-2 1Hz 200MHz Adjustable 256 &M
[#] 123 Trigger-6 1Hz 200MHz Adjustable 256 12M
[Z] 125 Trigger-4 1Hz 200MHz Adjustable 256 18M
[E1 =pT Trinner(ANNM-3 ANNMH= ANNMHZ 9 25F am i
4| | ]
Trigger Setting

Select IS Trigger-36 where "-36" means 36 channels and click OK. Then click the

Trigger Settings button ( .I'U' ¥ ) on Toolbar (or Device menu) to show the I?S Trigger

Settings dialog box below.

I28 Trigger Settings
rChannel
sck fo ws |1 so |2

Data Bits IS 'I BiE  Full5eale Yalkage IE'J'J'J mv

Method IDam Match j
Channel * Both i Left ~ Right
Fattern Unit % Value " Voltage e

Pattern A IUOh

= 1= C< (>

Pattern B IEIIIIh—

™ InRange

" QutRange

Duration(# of frames) I 1

Tirning Vialation

Default Settings % Master

SCK Petiod in. 360 ns

Sk Highn Dutsy: Min, | 180 ms

1

Setup Time 0 s

) Slave
SCH Period [Max,

SEE Loty Dby i,

Hiold Tirme:

! Custom
44 s
160 s

100 ns

|7 Pre-Trigger

Load |

Pass Count: I 0

“ T

Savel 0K I Cancell
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Channel: There are three channels: Serial clock (SCK), word select (WS) and serial
data (SDA).

Data Bits: 1-32 bits, normally it is 8, 12, 16, 24 or 32.

Channel: Both, Left or Right.

Pattern Unit: Value, Voltage or dB as the trigger codition. If it is Value, only
hexadecimal (xxxh) or decimal numbers are allowed.

Trigger method: = (is equal), !=(isn’t equal), < (less than), >(more than), In Range
(between Pattern A and B), or Out Range (out of Pattern A and B)

Duration (# of frames): Continuous frames and trigger when the condition is matched.
Method:

Data Match: Trigger when the conditions matched.

Rising Edged: Trigger when it is a rising edge between two patterns.

Falling Edged: Trigger when it is a falling edge between two patterns.

Glitch: Trigger when there is a glitch.

Mute: When the duration (or number of frames) is p, the instrument will trigger when

the signal is within the range of -P < X < +P.

Acute Technology Inc.
235 Copyright ©2018



Acute

PC-based T&M Instruments

lan! 2266
1
| ) i
I
|

| |'|| |
4 |
,Illl | III| Ill . III

Il '

| i

oo
| |

I L N |

Clip: When the duration (or number of frames) is p, the instrument will trigger when
the signal is within the range of -P <X U +P > X.

Timing Violation: There are two default (Master or Slave) and one custom types of
timing violation triggers as below.

Master: select the default Master values as the trigger condition.

Slave: select the default Slave values as the trigger condition.

Custom: set trigger parameters manaully.

SCK Period Min.: Trigger when the value is less than the minimum SCK period.
SCK Period Max.: Trigger when the value is more than the maximum SCK period.
SCK High Duty Min.: Trigger when the value is less than the minimum SCK High
Duty.

SCK Low Duty Min.: Trigger when the value is less than the minimum SCK Low
Duty.

Setup Time: Trigger when the value is less than the Setup time.

Hold Time: Trigger when the value is less than the Hold time.

Acute Technology Inc.
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Result

Time/Div: 2.048{
Acouired: 10:21

125_Wave

123

Label

Chari «

-18.661 ms -16.384 ms -13.107 ms. -9.83 ms -6.554 ms -3.277 ms ! 3.277 ms
PR IR (NN S NN IO NNU (NNUN (NNPU SISO SR NUN BTN SRR RN U NN SN SR UNTUN UNTRN SNPUN NUR GO ST AT NPT UNTUN NI SR G

hd
2l

it Gas SLIL Doua( f12s_wave(zs) =l
Sample | status(zoBits) | Do | 21 | 2 | 3 | pa DS D6 D7 ASCIT(D0-D 4
-2206869 Data R:01820  L:02430 R:02430 L:03140 R:03140 L1:04040 R:04040  L:05140 =i
2187688 Data R:05140  L:06420 R:06420 L:07900 R:07900  L:0SFCO  R:0SFCO | L:DAS60
2166486 Data R:0AB60  L:0C2D0  R:0C2DO  L:ODFZ0  R:0DFZ0 | L:0FDAD  R:0FD40  L:11DZ0
2149285 Data R:11D20  L:13ECO R:13ECO  L:16210 R:16210  L:18710 R:18710  L:1ADEQ
2130084 Data R:1ADE0 | L:1DSED R:1DSED  L:1FFBO  R:1FFE0 | L:22B00  R:22B00  L:257C0
2110883 Data R:257C0 | L:285FD  R:285F0  L:2B590 R:2B590  L:2E670 R:2E670  L:318E0
2091661 Data R:316E0  L:34C20 R:34C20  L:360CO  R:3680C0 | L:3B690  R:3B690  L:3EDGO
2072480 Data R:3EDE0 | L:42540 R:42540  L:45E20  R:45E20  L:497FD  R:497F0  L:4D200
2053279 Data R:4D290  L:S0EO0  R:SOEO0 | L:54A30  R:54A30  L:56710 R:587L0  L:5C490
2034078 Data R:5C490  L:60290 R:60290  L:64120 R:64120  L:68020 R:63020  L:6BFS0
-2014877 Data R:6BFG0  L:6FF4D  R:6FF40  L:73F30  R:73F30  L:77FS0  R:77FS0  L:7EFa0
-1995675 Data R:7EF90 | L:7FFFD  R:7FFF0  L:54040 R:84040 L:88080 R:83080  L:SCOAQ -
4 I I 3
‘ g -22.908 ms g -23.04 ms % -131.75 us G)|HJ|TTT|

Acute Technology Inc.

231 Copyright ©2018



Acute.

PC-based T&M Instruments

Time/Diwv: 16 usa
Loquired: 10:21 ] ;fl-C>2l.4usI

S1Zus -ZE.Fus z ;
[ T T T T T B . T T B

R:BAIED

-76.8us
P I S B B |

R:B2D) L:EDASD R:BLnA90 LiC1270

L:E2D40 L:EEFED RiBEFED L:BALED

125 _Data

Label iari;l

it oo AT 26| =

Sauple | 123 pata | A
25253 R: CB3B0

27653 L:CET20

30053 R:CET20

32453 L:D1960

34854 R:DLO60

37254 L:D4A40 —
39654 R:D4a40

42054 L:D79ED

44454 R:D79ED

46854 L:DASLO

49255 R:DASLO

51655 L

:DDaDn i
4 | | »
A
g -22.908 ms ﬂ -23.04 ms j -131.75 us G—)ﬂ_ﬂml
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SPI Trigger

The settings dialog box below.

If need higher Sample rate for SPI, choose SP1-800M which is 800MHz Sample

Rate with 9 channels. In SPI-800M, you can only use the default parameter settings.

Mode | Min. SiR | Max. SiR | Available ch. | Iin. Mem, | TMax, Mem, ;I
+ 7] UBRT Trigger Baud Rate x 16 Baud Rate x 16 | Adjustable 256 adjustable
+/[ CAM Trigger Data Rate x 10 DataRate x 10 | Adjustable 256 Adjustable
+|[] 12 Trigger 1Hz Z00MHz Adjustable 256 Adjustable
+([1] 125 Trigger 1Hz Z00MHz Adjustable 256 Adjustable
[Z] sPI Trigger{500M3-9 S00MHz B00MHz 9 256

RS SPI Trigger 1Hz Z00MHz Adjustable Z56 Adjustable

(=] Transitional Storage-32 Z00MHz Z00MHz Fixed Auto Auto

[#] Transitional Storage-5 Z200MHz Z00MHz Fixed Auko Auko

[Z] sP1 Trigger-36 1Hz 200MHz Adjustable 256 2mM

[Z] 5P Trigger-18 1Hz 200MHz Adjustable 256 41

(=] 5P Trigger-12 1Hz Z00MHz Adjustable 256 &M

[Z] SPI Trigger-2 1Hz Z00MHz Adjustable 256 amM

[Z] sPI Trigger-6 1Hz 200MHz Adjustable 256 12

[Z] 5P Trigger-4 1Hz 200MHz Adjustable 256 181
+ [i‘l SVTN Trinner 1Hz ZNONMHz Adinstahle F5R ,Clrlillrlrahlﬂ hd
4 »

Trigger Setting

Select SPI Trigger-36 where "-36" means 36 channels and click OK. Then click the

Trigger Settings button (4 v ) on Toolbar (or Device menu) to show the SPI Trigger

Settings dialog box below.

SPI Trigger Settings

—Channel ———— ~Chip Select
cs ID ’7 & ActiveLow  { Active High
SCK | 1 Clock Latch Data
I2 ’7 @ RisingEdge ¢ Fallng Edge
—Word Size Setup
Word Size |3 =

SDA

* MsB  LsB

v Pre-Trigger

Pass Count | [v) ::I

Check

Load |

Save |

—Trigger Value
[
I” | pfter c5

C orRIF
= after c5
C orRIF
= after c5

" orRIF
= after c5

x|

I~ Then
I~ Aftercs

E—
— I~ Then
[T after c5
I— I_ Then
[T after c5
l—

= | Then
[T after c5

—
—
—

——

Cancel |
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Channel: Select three channels for Chip Select (CH 0), serial clock (CH 1), and serial

data (CH 2).

Chip Select: Select Active Low or Active High to enable Chip Select.

Clock Latch Data: Select Rising Edge or Falling Edge to latch data.

Word Size Setup: Select the number of data bits (4~24).

MSB/LSB: Select MSB first (MSB — LSB) or LSB first (LSB — MSB) to transmit

the data.

Trigger Value: The SPI Trigger has four IF/Then triggers, but ONLY one will trigger

when its condition is met first. The condition can be in characters, a string, decimal

numbers or hexadecimal codes with no more than 16 characters and: Characters and

the string MUST be within single or double quotation marks, e.g. ‘A’ or "Acute"; A

string can be entered with characters, a string and hexadecimal code with a blank

space between each two different inputs, 'A’_"cute" or 'A"_63h_'u'_'t'" 65h e.g.

Pass Count: Pass Count will pass N times that triggers occurred. If the Pass Count is

5 as the dialog box below, all triggers in all IF/Then conditions are counted and the

instrument will trigger at the 6th trigger.

r—Channel
cs
SCK
SDA

—Chip Select
||j % Activelow { Active High
1 —Clock Latch Data
IZ ¢ Rising Edge ¢ Fallng Edge

—Ward Size Setup

Word Size |s vI (¥ MsB

5B

v Pre-Trigger

Pass Count | 5 ﬁ

— Trigger Value
v IF

[~ After CS IDDh

¥ ORIF
98h
[~ After CS el

[ orRIF |
I~ | &fter &5

[~ orRIF |
| after c5

[~ Then

[~ After &5 I

[~ Then
I~ after €5

[~ Then I
[~ After &5

[~ Then I
I~ after €5

Chedk

Load

Save

Cancel |
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Check Trigger: Check the validity of trigger conditions.

Result

Time/Div: 250 @
Aogquired: 085:0

SPI
]
ZF1

2558 ms
| 1

2558 ms
[ [ [

2,559 ms
[ 1 1

2559 ms
[ [ 1

[ |

Label Channel + |

CHOO =
Un] cHoo 4 IJ'ql. D'P"i-\. ISPI(SPU ;I
Tinestanp | status(s hits data) | Do | D1 | D2 | D3 | D4 | D5 | DE | D? | ASCII(DO-D?) Inforuari 4|
2.5566025 ns Urnknown
2.5507225 ns Idle Duration:
2.5569075 ms Data OE 00 BO 67 00 00 00 00
2.5582925 ma Data o0 00 00 00 00 00 00 00
2.55965825 ns Urnknown
2.5595 ns Idle Iuration:
2.559985 ms Data OE 00 BO 74 00 00 00 00
2.561375 ma Data o0 00 00 00 00 00 00 00 1
2.5627625 ms Data o0 00 o0 00 00 00 00 00
2.5641525 ma Data 00 00 00 00 00 00
2.5621925 ms Urnknown
2.5653125 ns Idle Duration:
4 I I 13
A
‘ g 631002 g 1855771 ﬂ 2486773 G-)|ﬂ_[|||||
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SVID Trigger (Upon Request)

The settings dialog box below.

a

Mode I Min. S{R I Max, 5/R I Available ch. I Min, Mem, I Max, Merm, ;I
+|[C7] <Al Trigger Data Rate x 10 Data Rate x 10 Adjustable 256 Adjustable
+|[]] I2C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+|[7] 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[Z] =PI Trigger(a0ar)-2 S00MHz S00MHz 9 256 oM
+|[7] SPI Trigger 1Hz Z00MHz Adjustable 256 Adjustable
SYID Trigger Z00MHz Adjustable Adjustable
[£] Transitional Storage-32 Z00MHz Z00MHz Fixed Auko Auko
[Z] Transitional Storage-g 200MHz 200MHz Fixed Auto Auko
[Z] svID Trigger-36 1Hz 200MHz Adjustable 256 2M
[Z] svID Trigger-18 1Hz 200MHz Adjustable 256 2M
[Z] svID Trigger-12 1Hz 200MHz Adjustable 256 ZM
[Z] svID Trigger-2 1Hz Z00MHz Adjustable 256 ZM b
[Z] svID Trigger-6 1Hz 200MHz Adjustable 256 M
[Z] svID Trigger-4 1Hz Z00MHz adjustable 256 ZM

o

If you have any issues with SVID protocol features, please contact your Intel

Field Representative.

Trigger Settings

Select SVID Trigger-36 where "-36" means 36 channels and click OK. Then click the

Trigger Settings button <Y v on Toolbar (or Device menu) to show the SVID Trigger

Settings dialog box below.

SVID Trigger Settings

[

Cheannel:  sck [T soata ]t TAERT TriggerMethod: [Start =]

Address Command Master Payload When &lert ACK Slave Payload  Trigger
Pt [eshponteare v] = |[whpenteare <] i [ Dont care v | [#ponteare < | Jesh [henTrigger ]
Pz [wih Dontcars > | ;“xxhoon't-:are =] Jh [ Dont care v | [#ponteare < | Jesh [henTrigger ]
p3 [eshponteare v ] = |[whpentears <] i [ Dont care v | [#ponteare < | Jesh [henTrigger ]
p4 [eshponteare v = |[whpentears <] ot [z Dont care v | [xponteare v | Jesh [henTrigger ]

v

Pre-Trigger

Pass Counk I 0 ﬁ

Load |

Save | Clear F\IIl

Cancel |

Channel: Set the 2 channels (SCLK and SDATA) to form the trigger signal, ALERT
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IS option.

Trigger Mode:

Start: Trigger when the SVID packet is valid.
Frame Data: Trigger according to the frame data.
Parity Error: Trigger when the parity error happens.

Frame Data Settings:

SVID Trigger Settings X|

Chanmel:  SCLE IU SDATA |1 " ALERT |2 Trigger Method: [0
Address Command Master Payload When Alert Ak Slave Payload  Trigger

Pl |><><h Dan't care;l = ||><><h Don't care ;I IXXh |>< Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
Pz |><><h Dan't care;l = ||><><h Don't care ;I IXXh |>< Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
P3 |><><h Dan't care;l = ||><><h Don't care ;I IXXh |>< Dan't care;l IX Dan't care ;I IXXh IThen Trigger ;I
P4 |><><h Dan't careLI = ||><><h Don't care LI IXXh |>< Dan't carell IX Dan't care LI IXXh IThen Trigger LI
I Pre-Trigger  pass Count I o ﬁ Load | Save | Clear Al | Cancel |

You can set 4 (most) frame data packets as trigger conditions. Each column in those
frame data can be set as any value or Don’t care (xxh) and set trigger condition equal
to the command or not.

The Payload column is 1 byte only, can be character (like ‘A”), decimal number (like
65) or hexa-decimal number (like 41h), but any input value over 1 byte will be
filtered.

The ALTER channel can be ‘0°, ‘1’ or don’t care.

Trigger column includes:

Then Trigger: If conditions matched, trigger right away.

Then If: If conditions matched, wait for the next matched frame data.

Next: If conditions matched, wait for any next frame data.

Pass Count: The Pass Count function in the SVID Trigger is very unique. If you set

the frame data conditions like P1 and P2 in the SVID Trigger Settings table below, the
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pass count will only count 1 time when both P1 and P2 are matched. It will trigger

after 2 matches (P1 and P2).

SVID Trigger Settings
Chanmel:  SCLE ID SDATA |1 [~ ALERT |2 Trigger Method: | Frame Data =

X

Address Command Master Payload tiihen Alert ACK Slave Payload  Triager
P1 [xhpontcare v | = |[renponteare | fran [ Dot care = | [xDontcare |7 | fxsh [rvesct] =]
Pz |xh Dot care = | ;IIXXhDon'tcare x| fan [ Dot care = | [xDont care |7 | fxsh [then Trigger =]
p3 [whoonteare v = |[ehponteare < ptn [ bont care | [xDontcare | fesh [rhen Trigger |
P4 [wanoonteare v = |[esnponteare <] pin [ Dont care | [#Dontcare < | Jesh [rhen Trigger |

W Pre-Trigger  pass Count I o3 Load | Save | Clear F\IIl Cancell

If you set the frame data conditions like P1, P2 and P3 in the SVID Trigger Settings
table below, the pass count will only count 1 time when both P1 and P2 are matched

first and then P3 is matched. It will trigger after 2 matches (P3).

SVID Trigger Settings
Chanmel:  SCLE ID SDATA |1 [~ ALERT |2 Trigger Method: | Frame Data =

X

Address Command Master Payload tiihen Alert ACK Slave Payload  Triager
P1 [xhpontcare v | = |[renponteare | fran [ Dot care = | [xDontcare |7 | fxsh [rvect =]
Pz |xh Dot care = | ;IIXXhDon'tcare x| fan [ Dot care = | [xDont care |7 | fxsh [then 17 =]
p3 [whpontcare v | = |[xenponteare | fran [ Dot care = | [xDont care |7 | fxsh [then Trigger =]
P4 [wanoonteare v = |[esnponteare <] pin [ Dont care | [#Dontcare < | Jesh [rhen Trigger |

W Pre-Trigger  pass Count I o3 Load | Save | Clear F\IIl Cancell
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Result

Tine/Div: 120 n={i)
Acoquired: 05:00:

0
SWID
L

70.26 us
P S I T |

Label Channel || |

70.46us
P I T B

70.86 us
| S NP T |

OrEOnEIn|

20n

71.06us
P I P B |

170m

71.26us
PR R PR B |

71,46 us
P N I

CH-OU CH-0U =l
il EEI cH-o0 Pu'-f. D'-_E"i-t ISVID(SVID) ;I
Timestaup | adarm) | coumandrhy | 4. Payloadin) 5L. Payload(h] | Ack | Error 4|
0. 06069 ws o SetReuDAT (6] 1.250% {C3) ACK(2)
0.06305 ms 1 SetResADR (5] Vout max (30) NAK (1)
0.06538 ms 1 SetReaDAT (6] 1.250% {C9) ACK(2)
0.06775 ms 0 GetRed(7) SR-fast{z4) 04 ACK(2)
0.07016 s 0 GetRed(7) SR-slow{25) 02 ACK(2)
0.07253 ms o GetRed(7) DC_LL{23) Rejet(3]
0.07863 ms o GetRes(7) DC_LL{23) Rejet {3
0.08472 s 0 GetRed(7) DC_LL{23) Rejet(3]
0.0908 s 1 GetRes(T) DC_LL{23) Rejet(3]
0.09659 ns 1 GetRed(7) DC_LL{23) Rejet(3]
0.10% us 1 GetRes(T) DC_LL{23) Rejet(3]
0.16566 ms 1 SetVID-Decay(3)  0.000V (00) Rejet(3] =
4 I I [ 3
‘ g o101 & 9105 5 4 |JU|||||
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UART Trigger

The settings dialog box below.

? CAN Trigger

4

Mode | Min. SiR | Max, 5/R | Available ch, | i, Mem, | Ma:c;l
E] S0oar S0arMHz GO00MHz ] 256 gM
E] 4000 400MHz 400MHz 18 256 4M

+/(23 zo0m 1Hz 200MHz Adjustable 256 adil

- UART Trigger 1Hz Z00MHz Adjustable Z56 Adj.

[£] Transitional Storage-32 200rMHz 200MHz Fixed Auto Bk
[£] Transitional Storage-G Z00MHz Z00MHz Fixed Auto Aub
ElUaRT Trigger-36 200MHz Adjustable Ea
[E] UART Trigger-18 1Hz Z00MHz Adjustable 256 41
[E] UART Trigger-12 1Hz Z00MHz Adjustable Z56 &M
[E] UBRT Trigger-9 1Hz 200MHz Adjustable 256 &M
[£] UaRT Trigger-6 1Hz Z00MHz Adjustable 256 121
[E] UBRT Trigger-¢ 1Hz 200MHz Adjustable 256 18
[Z] UBRT Trigger-2 1Hz 200MHz Adjustable 256 36N
[E] UART Trigger-1 1Hz Z00MHz Adjustable Z56 TEN
+ 1Hz 200MHz Adjustable 256

adji ¥
»

Trigger Settings

Select UART Trigger-36 where "-36" means

36 channels and click OK. Then click

the Trigger Settings button( {!{v) on Toolbar (or Device menu) to show the UART

Trigger Settings dialog box below.

UART Trigger Settings

X

Trigger Channel: M PDlarlt\;I-'dle .

Baud Rate: Im 0 -l&ET Qeeeee-07 | Eéiﬁp
DataBits:  [a =] Idle Low

Patity: Im 8t 00--we-07 JPai] TP
Stop Bits: m

[TF I— [~ Then I—
CerrF . Fwe [
Cere[ . Fiten [
Coere [ Fien [

r Pre-Trigger

Pass Count I 1] ﬂ

Checkl Load | Save |

Cancel |
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Trigger Channel: Only one channel can be selected.

Baud Rate: The range is 110 ~ 2M bits per second (bps).

Data Bits: 5, 6, 7, or 8.

Parity: EVEN, ODD, or NONE.

Stop Bits: 1 or 2.

Trigger Type: Falling Edge or Rising Edge.

IF/Then trigger: The UART Trigger has four IF/Then triggers, but ONLY one will
trigger when its condition is met first. The condition can be in characters, a string,
decimal numbers or hexadecimal codes with no more than 16 characters and:
Characters and the string MUST be within single or double quotation marks, e.g. ‘A’
or "Acute"; A string can be entered with characters, a string and hexadecimal code
with a blank space between each two different inputs, 'A’_"cute™ or

'A' 63h_'u"_'t'_65he.g.

Check Trigger Settings: Check the validity of trigger conditions.

Result

Time/Div: 1.024 n{g

Aoquired: 15:07:5 i 3-33.??35 : 300.774% 300.776 & : 300.7738
P ITN IT SN ST ST ST T N T N S O T TA (TN SN SO WY

300.779% 300.7818 300.7838 300.7845
| | | | I T O Y T T NV U (NI (NNU (RN SN (U SN T Y

Label Channel |+ |

@]l os TLR Dees( [cHoo(uarT(RS232) ]

Time... | State | D0 | DL |D2 |D3 |D4 |D5 |Ds |D? |D8 | Ds
300.7... 55 @@ o1 oo oz 17 0L 0z IC
300.7... s5 |8 o1 oo oz 17 0l 0z IC
300.7... 55 @@ o1 oo oz 17 0l 0z  IC
300.8... s5 |8 o1 oo oz 17 0l 0z IC
300.8... 55 (@ Jo1 oo oz 17 0l 0z IC
300.5... s5 |8 o1 oo oz 17 0l 0z IC
300.8... 55 (@ Jo1 oo oz 17 0l 0z IC
300.5... 55 @ o1 oo oz 17 0L 0z IC
300.8... 55 (3 Jo1 oo oz 17 0L 0z IC
300.5... 55 @ o1 oo oz 17 0L 0z IC
300.8... 55 (3 Jo1 oo oz 17 0L 0z IC
300.9... 55 (@ ol oo 0z 17 0l 0z IC
300.0... 55 (3 Jo1 oo oz 17 0L 0z IC
300.9... 55 @ ol o0 0z 17 0l 0z IC
300.0... 55 (3 Jo1 oo oz 17 0L 0z IC
300.9... 55 @ ol o0 0z 17 0l 0z IC
300.9... s5 @ o1 oo 0z 17 0L 0z IC
300.9... 55 @8 ol o0 0z 17 ol 0z IC
SR

‘ g 385923086 ﬂ 386060114 % 137028 G-)|ﬂ_[|||||
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Clause Trigger

The Clause trigger settings dialog box is as below.

LPC Trigger Ong g

3.

(4)

Channel .

Run
LFRAME# [cH 0 j

kg
ek fent :‘ State 1 |
LAD[O] |cH 2 i‘ state 2}‘ |
LAD[1] |cH 3 i‘
State 3]:‘ |

w02l o j
Lol fans :‘

Clock Edge

Rising Edge -

Error Trigger Option
[~ start Error
[ CT/DIR Error

Address Error
(Bus Master)

Channel Error
r (DMA)

[~ Size Error
[~ MSize Error

[~ Sync Error

Undo [w Pre-Trigger

Pass Count Ui‘ )

1
Timer Condition )

[~ AND Timer1 |.— 0.000 ns

State 1 .
> True Logic Condition {® OR (" AND
Event 1 leventZD’]+DR ]
—> False
Cycle Type |Memor‘y Read ﬂ
Tri
—> Trigger T
START 1 ||0000b
CT/DIR 1 |[o10%b
ADDR ﬂ 8 ||7654:0C0Kh
TAR 2|pn
b
[ Trigger| SYNC 1 ||xh
DATA 2 |[aBh  [och [soh otk
+ State x4
Data Offset

+ Counter x 2

[ Fix Offset Ji 1+

[~ AND Timer2 |[-.— 0.000 ns

If the condition is true, then...
[~ Reset Counter 1

[~ Reset Counter 2
[w start Timer 1 from reset
[w start Timer 2 from reset

Timer 1

Timer 2

o34

=]

A =i

mwE |

1. Channel and bus trigger settings:

Please refer to the descriptions in each bus trigger settings section.

2. Flow chart

Run

—> True
]
State 1 | —— False
b ——> Trigger
State 2 |

—> ¥ Trigger |y

Run

Jr —> True
){j )
SEiE 4 ‘ —> False
—> Trigger

7?
State 2 ‘

—> @ Trigger |y

—_— True
State 1 | —> False
—> Trigger
State?_
|:) State 3
State 4 |

xq
W Trigger ‘

State 1 next State 2

State 1 then State 2

State 1 next State 2

then State 3 next State 4
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Run

—> True
B
|j State 1 ‘ — False

State 2 >’ > Trigger
== S

){
—> ¥ Trigger ‘

Run

,-j )
[ State 1 |
State 2 -
et

—> True
— False
—> Trigger

-
—> @ Trigger ‘

State 1 (Active T1)

next State 2 (Time >=T1)

State 1 (Active T1)

next State 2 (Time <T1)

A state button represents a trigger state. The true state condition will only lead the

branch to the next state, on the other hand, the false state condition could lead the

branch to any state as below:

Click state 1 and state 2, then state 1 will branch to state 2 while state 1 is false.

Double click any state, the state will branch to itself if it is false.

Click the state button and trigger button (® Triager |"1): triggere when the state

conditions is satisfied.

Delete any state by clicking the cross sign on the state.

Clear the links to the trigger button by clicking on the trigger button (® Trigger |")

Click + smex4 | and + counterx2 | to add a new state.

Timer 1 |: The timer ranges from 5 ns to 8 days.
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3. State settings

— State 1-..—0
Logic Condition ® OR " AND
Event 1 x| Event 2 * | 4 OR |._6

)

Cycle Type IMernory Read LI
Cli #

START 1 |[oooob

CT/DIR 1 |[010xb

sor  =|| 8 [7659000h

TAR 2 |[>xh

SYNC 1 [xh

DATA 2 |[ABh  [oxh [oxh [oxh

o
Data Offset
L‘ Fix Offset _i IIIIIII 1+

The trigger conditions of the state:
1.

2.

| +anp| to add new events (up to 8 events).

The current state index

The bus trigger settings.

Logic condition between every event in the state.

Switch between the tab windows to edit the trigger events . Click |+or| /

The relations between events and the trigger condition:

AND OR

E t Statel State 2 Statel State 2

Vven xsh osh

AND 20h OR 20h
settings 1xh 10h
Trigger EN—EN
OR

conitr e
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4. Timer and Counter settings

Press \ Advanced Setting >> | button to edit the timer/counter reset settings of the state.

Timer Condition

[w AND Timer1l |« « | 5.000ns

[+ AND Timer2 |.— « | 5.000ns

If the condition is true, then...
[v Reset Counter 1

[v Reset Counter 2
[w start Timer 1 from reset
[v start Timer 2 from reset

The following table describes the state button icons:

Run Run Run Run
> by State 1\1’ by State 1\1’ x State 1 X
Cswen [P eteff | meieff | gelef
State 1 State 1 State 1
Conditions | State 1 And And And
timer > T1 timer<T1 T2 <timer <T1
satisfied Start T2 Start T1 and T2
Start T1 X
condition Reset C2 Reset C1 and C2

251

Acute Technology Inc.

Copyright ©2018




Acute.

PC-based T&M Instruments

eSPI Trigger

Select eSPI Trigger in Hardware Settings.

Maode | Min. 5/F. | Max, 5/R | Available ch. | Min. Mem. | Max, Mem. | ~
+[27] 200M 1Hz 200MHz Adjustable 256 Adjustable
+[Z0] CAM Trigger 1Hz 200MHz Adjustable 256 Adjustable
-5 eSPI Trigger 1Hz 200MHz Adjustable 258 Adjustable
[£] Transitional Storage(400M)-16  400MHz 400MHz Fixed Auto Auto
E] e5PI Trigger{400M)-18 400MHz 400MHz 18 256 4M
[Z] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto
[£] Transitional Storage-8 200MHz 200MHz Fixed Auto Auto
e5PI Trigger-36 200MHz Adiustable [256 M
[£] eSPI Trigger-18 1Hz 200MHz Adjustable 258 4
[Z] e5PI Trigger-12 1Hz 200MHz Adjustable 255 aM
[Z] eSPI Trigger-2 1Hz 200MHz Adjustable 256 am
[Z] esPI Trigger-6 1Hz 200MHz Adjustable 256 12mM
+[0] 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+[21 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
+|[_ LIM Trigger 1Hz 200MHz Adjustable 255 Adjustable
+/[_] LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable W
Trigger Settings
Select “eSPI” in Trigger Settings.
Enhanced 5P| (e5Pl) Trigger Settings 7 x
— Channel o rState 1
= un i o « I
c5# EH 0 j v 3 True Logic Conditon  * QR AND
5CLK fer1 :I State 1 |;:P— S Fale Event 1 |+-0R |
24 I H2 j ——3 Trigger (0111 I | Arvy Command (00h) -
SEe I H3 :’ Response IAny Respaonse (00h) ;I
oz EH 4 :’ Data Dir  Command ¢ Response
Ijo3 EH 5 :I Data Offset [¥ AnyOfs JI 0+
Alert EH £ j Command Response
—Start Up Settings OPCode Response
- ¥xh ¥¥h
ISlngIe Mode ;I N ' e |j
IAJert From IfQ[1] ;I
|cRe check Enable |
—Trigger On |
[” Format Error + statex7
[ OPCode Error Counter x 2 |
r Response Error
[~ Status Error
™ CRCError Tmer 1 |
_u:ILQ':‘I 1IE..ISI 1 1 1l -l—"TIEr 2 |
_J— Advanced Setting => |

Undo | Redo | v Pre-Trigger Pass Count

|
|-l

Load Save | Default | OK I Cancel I

Acute Technology Inc.
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Channel: Please refer to the Bus Decode of eSPI.

Start Up Settings: There are three modes including single, dual and quad mode. Set
the current mode to be any of them and the setting would be automatically switched
by monitoring the bus in hardware. Then choose the Alert signal and the CRC Check.
Trigger On: Select any error of format, OP Code, Response, Status and CRC to
trigger.

tCLQV: The delay time of 1/0 and Clock in Response. The incorrect setting may
cause that Response cannot be triggered.

Trigger State Settings:

—State 1
Logic Conditon ™ ©OR ¢ AND
Event 1 |+OR |
Command  [GET_CONFIGURATION (21h) =l
Response  |ACCEPT (x4 Data) (08h) |
Data Dir  Command o Response
Data Offset [¥ AnyOfs J' 0+
Command Response
Address =
Xxh 13h
Address
xxh 11h
CRC
Xh Xxh

Wih

Status
xxh

Status

Xt =

| Advanced Setting > > I

eSPI Trigger offers many kinds of Command and Response. You may set “Any
Command” to capture the signal, and choose the proper setting of trigger by the

decode of eSPI.

Acute Technology Inc.
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Timestamp | opcode/Respons= | cyeType | Tag | 1Ew | nddress [ Do [pi bz [ D3 [pa [ps |6 | D7 [mscir | status | cRe | Memo
Y_0.00000245 5 [GET CONFIGURATION{(21) 0010 .:
k10.00000086 5 RCCEPT (08) 13 11 00 00 030F

0.000003 5 SET_CONFIGURATION (22) 0010 01 11 00 00

0.000005935 S [ACCEPT (08) 030F 9B
0.000008455 S5 [GET STATUS(25) =
0.000009365 § [ ACCEPT(08) 030F 9B
0.001601195 S [\GET CONFIGURATION(21) 0010 EEN
0.001602795 S | ACCEPT (08) 13 11 00 00 030F fes
0.001606635 S | SET_CONFIGURATION(22) 0010 01 11 00 00 B
0.001609575 S [ACCEPT(08) 030F 9B

eSPI decode result

Data Dir: Trigger the data in the Command or Response.

Data Offset: Trigger the data from start of data frame without any offset. For

example, setting DO 13h will check the first byte of data frame. With any offset, the

siganl would be triggered by the byte pattern. For instance, setting DO+ XXh D1+ 11h,

and the byte pattern of XXh and 11h will be triggered regardless of the position of the

data.
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LIN Trigger

Select LIN Trigger Settings.

Mode | Min. S/R | Max, SR | Available ch, | i, Mem, | Ma)c:l
+|[_J] LPC Trigger 1Hz 200MHz Adjustable 256 Adi
+ ([ MAND Flash Trigger 1Hz 200rMHz Adjustable 256 Adil
+|[7] 5vIZ Trigger 1Hz 200MHz Adjustable 256 Adi
+[[7] sMBus/PMBus Trigger 1Hz 200rMHz Adjustable 256 Adil
+|[_7] USE 1.1 Trigger 1Hz 200MHz Adjustable 256 Adi
- £5 LIM Trigger 1Hz 200rMHz Adjustable 256 Adil
B4} Transitional Starag 200rMHz 200rMHz e
[Z] Transitional Starage-8 200rMHz 200rMHz Fixed Auta Aut
[£] LI Trigger-36 1Hz 200rMHz adjustable 256 ZM
[E] LM Trigger-158 1Hz 200rMHz Adjustable 256 kol
[£] LI Trigger-12 1Hz 200rMHz adjustable 256 Bl
[E] LM Trigger-2 1Hz 200rMHz Adjustable 256 am
[Z] LI Trigger-& 1Hz 200rMHz adjustable 256 121
[E] LM Trigger-4 1Hz 200rMHz Adjustable 256 18M
+ /[ Feternal Clack 1H=? FINMHz Aditiskahle 25 A
< | FI > I
Trigger Settings

The LIN trigger settings dialog box is as below.

LIN Trigger Settings 2| x|

—Channel o —State 1 d S =
ur Logic Condition  ©* OR AND
1 4 — True J
LIN HO |
Stz 1 —— False Event 1 |+OR |
—Baud rate
—_— Trigger
IQGDD hd |
—Trigger Frame ———— o] IXXh Parity IXh
[~ EBreak Do b D4 b
[~ Svnc
o1 |><><h D5 [#¢h
I" Data > @ Trigger | |
[~ End 0z with D& weh
[~ Wake up 05 b D7 b

—Error Deteck ——— 4+ State x 7 |
[~ Swnc Errar “+Counter x 2 |

[~ Parity Error
[~ Stop Error
[~ Checksurm Error

Im Timer 2
SESIE e Advanced Setting == |
Undo | Redn | [V Pre-Trigger Pass Counk I D—:II Load | Save I Dref aulk I ol | Cancel |

Timer 1

i
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Channel: Select channels.

Baud rate: Select baud rate.

Trigger frame: Provide Break / Sync / Data / End / Wake up triggers.

Error Detect: Provide Sync / Parity / Stop / Checksum error triggers, checksum error
detect include “Classic” and “Enhanced” mode.

Redo / Undo: Click these buttons to redo/restore previous setting.

Trigger settings:

ID i Parity [*h

1

oo b o4 wih

ol =ih DS wh

11T
W

bz wih D Hxh

D3 it D7 wh

Provide the ID / Parity / Data triggers °

Acute Technology Inc.
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LPC Trigger

The LPC trigger settings dialog box is as below.

Made | Mn.s/R | Max. S/R | Available... | Min. M... | Max. Mem. -
[] SPI Trigger(800M)-9 B00MHzZ 800MHz 9 256 am
+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SvID Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Serial Flash Trigger(800M)-9 B00MHz B00MHz 9 256 8M
+ L1 SDfeMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable
- {23 LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto |
[£] Transitional Storage-8 200MHz 200MHz
B} LpC Trigger-36 __
[] LPC Trigger-18 1Hz 200MHz Adjustable 256
[Z] LPC Trigger-12 1Hz 200MHz Adjustable 256 &M
[£] LPC Trigger-9 1Hz 200MHz Adjustable 256 8Mm =
[] LPC Trigger-6 1Hz 200MHz Adjustable 256 12M
+ L1 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 e

Trigger Settings

Select LPC Trigger Settings.

LPC Trigger Setting ﬂ1
— Channel o e — State l—e

R l— . Run 4 — 4 Logic Condition ® OR (" AND e Timer Cor]dmon
CHO :I' 4 — — "l g "l T oR | [~ AND Timer1 |-— - | 0.000ns
= State 1 .
LCLK :I —> False AND Timer 2 [._ 0.000
2 L T1 T2 Cycle Type IMemory Read v| r s ns
LAD[D - —> Trigger
Oz = | ?rtlate 2}‘ Clk # [® If the condition is true, then...

LAD[1] |cH 3 ﬂ START 1 |[oo0ob [~ Reset Counter 1
State 3
LAD[2] |cH 4 ﬂ 12 B CT/DR 1 |[o10x%b |~ Reset Counter 2
: |7 Start Timer 1 from reset
LAD[3] cns = ADDR =| 8 | |7654:00%h
= [ Start Timer 2 from reset
TAR 2 [[xxh
Clock Edge #————
IRJsmg Edge ¥ Trigger |'] SYNC 1 |[xh
agh  [xxh |)o<h xxh “:’

[x]

—Error Detect————— DATA

-
[ start Error e,
[ CT/DR Error + statex4 |

Address Error
. Data Offset
| (Bus Master) + Counter x 2 | Do o oooo oo
- Channel Error [ Fix Offset Ji 1+

(DMA) B

[~ Size Error ) =
Timer 1 << Advanced Setting |e

[~ Msize Error )
Timer 2

[~ sync Error - £ | FiE
_qu_(P RTdJ W reTrigger  posscomnt | 0] g | me | mE |

1. Channel

Acute Technology Inc.
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Select channels

Clock Edge

[Risng €dge = |. | atch data when Clock Rising or Falling Edge

2. Clause trigger settings
Please refer to the Clause Trigger

3. Trigger settings

Cycle Type IIFD Read LI
Clk #
START 1 |[0000b Cycle Type |70 Read <]
CT/DIR 1 |[000xb Start of Frame
I/O Read
apoR =[] « |[oossh 10 Write
Memory Read
TAR 2 |[>xh Memory Write
DMA Read
SYNC 1 ||xh e
Firmware Memory Read
DATA 2 |[00h  [xoxh [xxh [ Firmuare Memory 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
s Bus Master 1 - /O Write
[~ FixOffset | 1+ Bus Master 1 - Memary Read
- Bus Master 1 - Memory Write

The LPC trigger supports many cycle types. Please select “Start of Frame” and

capture, then choose the cycle type you need.

Sampls | Field | sclocks | 1ap | comment
g START 1 [ul
7002917 CYCLETYPE+DIR___1 0 1/0 Read |
7002925 ADDR 3 Does
7002959 I2R 2 FE
7002975 S¥NC 1 6 Long Wait
7002984 s¥Ne 1 6 Long Wait
7002992 s¥ne 1 6 Long Wait
7003000 s¥NC 1 1 Ready
7003009 DATA 2 0o
7003025 IZR z FE
7082283 START 1 a Used for Memory or I/0 or DMA cycles.
7082291 CYCLETYPE+DIR 1 0 1/0 Read
7082299 ADDR a 0064

LPC decoder result

Other settings :

Switch El/il/il/él by click = buttonmn.

The input ‘X’ means don’t care.

Acute Technology Inc.
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Data Offset
[F Fix Offset _i 1

: Data offset setting
4. Timer and Counter
Please refer to the Clause Trigger
5. Trigger when an error is detected based on the Intel® Low Pin Count
Interface Specification.

6. Redo/Undo

Acute Technology Inc.
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MIPI SPMI Trigger

Select eSPI Trigger in Hardware Settings.

IE(FMIPI SPMI Trigger-36

Mode | Min, 5/R | Max. S/R | Available ch. | Min, Mem. | Max, ™
+![7] LIN Trigger 1Hz 200MHz Adjustable 256 Adiju
+[1] LPC Trigger 1Hz 200MHz Adjustable 256 Adiju
-5 MIPT SPMI Trigger 1Hz 200MHz Adjustable 256 Adiju
[Z] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto
[£] Transitional Storage-8 200MHz 200MHz Fined Auto

_EEI

[£] MIPI SPMI Trigger-18 200MHz Adjustable 256
[Z] MIPI SPMI Trigger-12 1Hz 200MHz Adjustable 256 &M
[E] MIPT SPMI Trigger-2 1Hz 200MHz Adjustable 256 am
[Z] MIPI SPMI Trigger-6 1Hz 200MHz Adjustable 256 12M
[£] MIPI SPMI Trigger-4 1Hz 200MHz Adjustable 256 18M
+![2] NAMD Flash Trigger 1Hz 200MHz Adjustable 256 Adju
+[L] sD/eMMC Trigger 1Hz 200MHz Adjustable 256 Adju
[Z] serial Flash Trigger{300M)-2 F00MHz B300MHz 3 256 am
+/[_] sMBus/PMBus Trigger 1Hz 200MHz Adjustable 258 Adju v
4 b 3
Trigger Settings
Select “MIP1 SPMI” in Trigger Settings.
MIPI SPMI Trigger Settings >
[ Charnel R [S=et Logic Conditon  * OR (" AND
un ic Condition ~ (*
SPMI CLK o — ¥ — True =
:j|| cioe 1 |? o Event1 |+OR |
SPMI DAT EH i = alse
[ aux EHZ = —— Trigger
=] )
Device Address Im
—Trigger On
[~ ssc Command *¥¥h
™ Bus Timeout
[ Mo Response Frame Data Address Ixxxxh
— 9 Triggerl | Data
—Error Chedk
[ CMD Frame Format Ixxh IXXh IXXh |xxh
I aMD Parity n P P P o
[” Data Address Parity —ISiﬁbe o
" Data Frame Parity +Counter x 2 | |xxh |xxh |xxh |xxh
™ Bus Park / Bus Handover
: |><xh |xxh |x>ch |><xh
—Bus Timeout Timer 1 | ALX I.\{h j
96 us Timer 2 |

|
H

Advanced Setting == |

Unda | Reda

¥ Pre-Trigger

i} _‘l
Pass Count I =l

Load | Save | Defﬁultl oK I Cancel |

260

Acute Technology Inc.
Copyright ©2018



Acute.

PC-based T&M Instruments

Trigger On: Select Sequence Start Condition (SSC), Bus Timeout, or No Response

Frame to trigger.

Error Check: Check the error of Frame Format, Parity, and Bus Park / Bus

Handover.
Bus Timeout: Set the period of time to wait for SSC.

State Settings:

Device Address sh
Command 38h
Data Address ¥XNxh

Data

|A3h |xxh |xxh |xxh

|xxh |xxh |xxh |xxh

|xxh |xxh |xxh |xxh

|xxh |xxh |xxh |xxh

AUX Jxth ~]

MIPI SPMI Trigger offer Address, Command and Data parameter to trigger. You may

capture the data with don’t care (X). Trigger the specific address, command or data by

the decode of MIPI SPMI.

MIPI SPMI decode result

Timestamp A SR | Device Address(Hex) Command (Hex) Data Rddress - High(Hex) | Data Address - Low(Hex) | Data Frame
—0.838585 ms MPL3 SE=00 38 (Extended Register Read Long: 1Bytes) 5C 46 00
—-0.82933 ms MPL3 SA=00 30 (Extended Register Write Long: 1Bytes) 3C 46 80
—0.02058 m= MPL3 SBE=05 38 (Extended Register Read Long: 1Bytes) ip 40 00
—0.011155 ms MPL3 SA=05 30 (Extended Register Write Long: lBvtes) 1D 40 00
n0.00293 ms MPL3 SR=05 38 (Extended Register Read Long: 1Bytes) ip 41 a3 I
T.006135 ms  MOL SE=05 U (Extended Hegister WLite Lohg: 1Bytes) 1D T D

3.5403 ms MPL3 SE=00 38 (Extended Register Read Long: 1Bytes) 56 46 00
3.549725 ms MPL3 5A=00 30 (Extended Register Write Long: 1Bytes) 36 46 80
4.058525 ms MPL3 SE=00 38 (Extended Register Read Long: 1Bytes) 57 46 00
4.06811 ms MPL3 5A=00 30 (Extended Register Write Long: 1Bytes) 357 46 80
4.343265 ms MPL3 5B=00 38 (Extended Register Read Long: 1Bytes) 5B 46 00
4.352585 ms  MPL3 S5A=00 30 (Extended Register Write Long: 1lBytes) 3B 46 &0
4.61B8265 ms MPL3 Sa=00 38 (Extended Register Read Long: lBytes) 5C 46 00
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NAND Flash Trigger

The settings dialog box below.

Made | Min.s/R [ Max.5/R | Available... | Min. M... | Max. Mem. -
+ 1 CAN Trigger Data Rate...  Data Rate...  Adjustable 256 Adjustable
+ (1 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ ] 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] SPI1Trigger(800M)-9 800MHz 800MHz 9 256 8M
+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 svID Trigger 1Hz 200MHz Adjustable 256 Adjustable | _
[£] Serial Flash Trigger(800M)-2 800MHz 800MHz 9 256 8M
+[_1 SD/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ ] LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable
- {3 NAND Flash Trigger 1Hz 200MHz Adjustable 256 Adjustable
5] nAND Flash Trigger(400mM)-18 | 400mHz __400mz__[18 256 [am | 5
[] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto T
[£] NAND Flash Trigger-36 1Hz 200MHz Adjustable 256 M
[£] 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 T

1

Trigger Settings

Select NAND Flash trigger settings dialog box is as below.

NAND Flash Trigger Settings |

—Charnel —4 x3 — x18 " —State 1
' [0 Quick Setup i"‘ o Logic Condition ' OR { AND
" If0 User Defined I State 1 E% el Event 1 |+OR I
% 358
LfO0 (LSE) HO =
=1 —3 Trigger Cammand
It [7:0] o
CLE g =
j Address
HLE H3 = ¢ 3-Byte Row Address © 4-Byte Row Address
=
RE H10 = Raw  [xxsizh
WE H 11 j — ¥ Trigger | | Column | Feature  [# [k
CE H1z j —
R/E H13 j Data Offset
= =+ State % 7 | 1000000000 0000
' Qs Hil4 =1

[ Toggle [ OKFL DDR Made

The Flash Startup mode —‘ Counter % 2 |

fiezh fiezh

~tREA »=5.0ns PORSE == 5.0ns—
1 1 1 1 1 1 1 1
I | Timer 1 | fizh fizh
40 0 A |
Tirner 2

[ Cmds. accepted during busy |
[~ Busy time check I

Unida | Redo | ¥ Pre-Trigger Pass Count I Djl Load | Save | DeFauItl oK | Cancell
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Channel:
Select x8 or x16 to trigger 8 / 16 NAND Flash. Just set the 1/00 (LSB) channel
when check the 1/0 Quick Setup; pressing the button

when check the 1/0 User Defined will show the dialog below:

NAND Flash I/0 |

Ijo0 KHO j /08 |H& :II
o1 KH1 j /09 fHo j
Ijoz [CH2 j 1010 |oH 10 j
O3 KH3 :II IjOo11 fH 11 :II
Ijo4 [CH4 j /012 H 12 j
IJOS [HS j 1013 [H 13 j
IjO6 [CHE j 1014 |H 14 j
IjO7 KH7 :II /015 [H 15 :II

Zancel |

1/0 Quick Setup:

I/O0 (LSE) H7 :II
SetLSB=CHO, MSB=CH 7
/0 [14:7]
I/O0 (LSE) H7 :II
SetLSB=CH 7, MSB=CH 14
IO [14:7]

DQS: Check DQS pin to select the DDR (Double Data Rate) mode; SDR (Single
Data Rate) mode default.
The Flash Startup mode: Check DQS pin and Toggle / ONFI DDR Mode when

trigger NAND Command/Address/Data under NAND DDR mode.

tREA / tDQSQ:
|'tREF'.:='= 5.0ns |'|:DQ5Q = 5.0ns
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NAND will access data from the edge delay a period. This period call tREA under
SDR mode and tDQSQ under DDR mode. The unit is 5 ns under 200 MHz sampling
rate and 2.5 ns under 400MHz sampling rate of LA. The period between cursor T and

cursor A is tREA.

Time Div: 7.5 n=s ' A
Aoguired: 11:47:26.693 -1CIIE ns «|5?.I5 ns  -50n=z —EE.IE ns -?Elns —E?.IE ns -EC:ns —EE.IE ns -4E|ns —3?.I5 ns —3-3:|
[ A s 0 o s 0 o s 0 o s 0 o s 0 o s 0 o s 0 o s 0 o s 0 o

|
|
|
N

I

MNAMND Flash
I
10n 2'2 Sn
= SEimminimn
Har4 Flarh| el =
Data Bus 2.5

The period between cursor T and cursor A is tDQSQ.

Time/Diw: 7.5 ns
Aoaired: 12:07:49.63

"

-112.5ns -105ns -97.5ns -90ns -BE?HS -78ns -67.5ns -B0ns -525ns -45ns -37.5ns
[T [T (T (U SO T (T (NN SN SN U SN (N SO SO SO S SO NN NN SO WO T NN ST U N NN BTN B

Idle ] DO: OE DO: 48 | DO: ES DO: C3 DO: C2
‘ 30n
17.5n 27.59n 32.5n

17.5n 12.5n 'F Sn 27.5n
32.5n | 57.5n

; 27.9n
MAMND Flash 5 DG 92.5n

Mard Flark Sl 15“ 15“ |II'I 15“ 15[1
I R ] L ] I ]
Data Bus 7.0 5 oo | 5 OE 5 HEI 431 E E?i E:BE I E c2 E E7
I 1] I} | L] I 1)

Commands accepted during busy / Busy time check:

¥ Cmds. accepted during busy |

[~ Busy kime check |

The Command accepted during busy checked default, pressing _- | will show the
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dialog below:

Commands accepted during b x|

Commands accepted during busy
1 |?nh E |><><h
2 IFFh & |><><h
3 |?sh 7 |><><h
4 I?Bh ] |><><h

Cancel |

It means NAND commands still can be triggered while checking the Busy time check.

NAND command (70h/FFh/78h/7Bh) filled default.

Trigger Command 70h during busy time

Event 1 |4-0R |

I?Dh
Commands accepted during b

Commands accepted during busy

| 1 |?0h | 5 |><><h

Command

Ix

2 IFFh 3 |><><h
3 I?Sh 7 |><><h
4 I?Bh g |><><h

Time/Div: 60 ns
Aoquired: 16:35:22.352 | -i0%ns L eges o 20es | 30ns 420 sogns 0 E%ns 7991

T T

Busy | READ 5TAT. REG.(70) |

MAND Flash

Data Bus

Check the Busy time check function and pressing _:: | will show the dialog below:
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Busy time check x|
EEusy1 ||:Eius~;.-'2 I EBusy3 I EBusyd I kB 4 I bI

—kBusy { Range: 0.1us - 250ms J—

—Command

!

1
2 |%%h
3 [4xh

4 [4xh

3111

o] Cancel |

The Busy time check function provide 6 NAND Flash busy time to check and every
busy time can be used by 4 commands. It will trigger when the busy time is more than
or equal to the tBusy users filled.

Trigger the busy time >= 25 us after NAND command 10h

U PAGE PROG. #2(10) |

S

MARD Flash
HandFlack] |} /B

Data Bus

—

State / Event: Trigger NAND Command / Address / Data

PAGE PROGRAM #1(80) 0026E1 aoog 7B ) ED & C3 E7 oo 30
0026E1 oo0s Z6 A0 71 (] EC 57 E4 2
00z26B1 ooLo 61 (=131 31 77 1] AC 39 56
002661 o0ls a7 EBE 9E 3] 74 36 C5 E3
0026E1 aozo 4D C5 68 FO 3B g4 58 14

Trigger Command 80h
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Event 1 |+0R |
Command

50k

Address
(¢ 3-Byte Row Address (~ 4-Byte Row Address

Row  [xzmxh
Column | Feature [ IXXXXh

[rata

Data Cffset

b |y

Jzzth Jh

100 z ‘ 1000z
I L A P LR A R
——

PAGE PROG. #1(0)

Time/Div: 60 nz
Acquired: 13:48:23,961

2{)? ns : 300ns 4{)? ns
il o0 Lol ool

HAMND Flash

HandFlarh] |}

Data Bus

Trigger Row Address: 0026B1h, Column Address: 0000h

Event 1 |-|-OR | Tine/Div: 250 ns

00ns -400ns z
[ N RN NN, S|
i

doquired: 13:43:28.727 ‘-H‘hlsl : ‘-2.?115‘ : I-Zlus
Command T—— ‘ ‘
Idlef Col.0D |
G0h e L L
Address

& 3-Byte Row Address ¢ 4-Byte Row Address

Row  |o0zsgih
Column [ Feature [V IDDDDh MAKD Flash

Daka

Data OFfset

240n 480n 240n

[ [z it

Data Bus

Trigger Row Address: 02E200h, no Column Address

fzxh fexeh

Row 26 ow 00)
1.68u
720n 960
7250

1.675u

480n 240n 480n
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Event 1 |-'-OR I Tine/Div: 60 ns

i : 133 -600 -500 -400 -300 -200 -100
OULERER MEEHIBL e | ns .|rf§|.|...|rf§|.|...|rf§|.|...ﬂsu.l...lrfsu.t.:.z...

Row 02 '

T I

Command —————am —— " ;
) : g g Row E2!

Address
% 3-Byte Row Address  4-Bvte Row Address

Row  [02E200h |
Colurnn | Feature [ |><X><><h

NAND Flash
Data
Data Offsek
Lpononoonnoool
— 110n 110n
Jh b
HandFl
Jn Jexeh
Data Bus
Trigger the NAND Data
Event 1 |+0R | Time/Div: 500 ns
d Required: 13:37:02. 430 -3.2usI ‘ |-24us“ : ‘-l.EusI ‘ I-BZ)IJHSI - o
o an
S0h
Address

% 3-Byte Row Address © 4-Bybe Row Address

Row  [ocith

Colurnn | Feature v |x><x><h )
L] 750 |_725n_| 720n

Data

I~ Data Offset

|30h |EDh
HandFlarh| i
|8Ah ICSh Data Bus
L
Trigger the NAND Data (fixed offset)
Event 1 |-l-0R | Tine/Div: 500 ns
Bogquired: 13:32:54.430 3.2us -24us -lGus | 800 ns
Command ‘-\--------““I|I.|.|||\\
DI: 7B DI: 9D DI:ED | DI: 8A
G0h |
2,160
Address - 960n 720n 1.44u ,
% 3-Byke Row Address ( 4-Byke Row Address . 1675 . [ 14450 | |

2.88u

Row  [xxxicxeh

Colurnn | Feature [V |><><><><h : 960n 715n 725n 720n
HAMD Flash

7150 725n 720n

Data

¥ Data Offset

—— T ' 480n [485n | 4750 475n 480n 480n
78h fsoh

a ! HandFlarh |}

|EDh |zah

Data Bus
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SD/eMMC Trigger

The settings dialog box below.

Trigger Settings

Select SD/eMMC Trigger Settings dialog box below.

Mode |mn.s/R | max. s/R | Available... | Min. M... | Max. Mem. -
+ (1 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] sP1 Trigger(800M)-2 800MHz 800MHz 9 256 am
+ ] SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+|_] SVID Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Serial Flash Trigger(800M)-9 B00MHz B00MHz 9 256 8Mm
- {21 5D/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable —
=1 (1.66) 16GHz [16GHz 4 [256 _[i6M |
[£] sp/eMMC Trigger(800M)-9 800MHz 800MHz 9 256 am
[Z] SD/eMMC Trigger(400M)-18 400MHz 400MHz 18 256 am
[£] SD/eMMC Transitional Storage-32  200MHz 200MHz Fixed Auto Auto =
[£] SD/eMMC Transitional Storage-8 200MHz 200MHz Fixed Auto Auto
[£] sD/eMMC Trigger-36 1Hz 200MHz Adjustable 256 M
[£] sp/emMmC Trigger-18 1Hz 200MHz Adjustable 256 4M
[£] SD/eMMC Trigger-12 1Hz 200MHz Adjustable 256 &M B
[£] 5D/eMMC Trigger-9 1Hz 200MHz Adjustable 256 am
[£] SD/eMMC Trigger-6 1Hz 200MHz Adjustable 256 12M
[£] SD/eMMC Trigger-4 1Hz 200MHz Adjustable 256 18M 4
+ 71 BF Trinnar 1H= INNMH= Adinctahla 78R Adinctahla

SD/eMMC OQEr Settings 9

0 ==
L)

Channel—* .

—State 1
~Timer Condition
I - g Logic Condition @ OR (" AnD
CLK CHO ZI —> True L I_ AND Timer 1 [-= + | 10.000 ns
—— Event1 »| Event 2|+ OR |
TG ICH 1 ﬂ 1] —> False [~ AND Timer2 [-— - | s.000ns
N — ——> Trigger @ Command (" Response
DATAD ICH 2 ZI ‘_Srtlate Z T the condition is true, then...
= |omd 13 - senp_staTus | e
AUX ICH 3 j | | fined |
Stat?rizi}. paTAO = [X 01 CeaiiPaiine [~ Reset Counter 2
Protocol RCA[15:8] [ start Timer 1 from reset
@ sD (7 eMMC 2 EY =R ive cord odd [# Start Timer 2 from reset
‘
W Trigger
RCA[7:0]
—Idle Period > 20ms——
- w
— |
i ‘ + State x4
~tODLY Time = 1.875ns =+ Counter x 2 | 0oh
' ' CRC E
—— i
Timer 1
[¥ Check CRC Error
Timer 2
[ Active on Auwx High << Advanced Setting |
Undo | Redo ¥ Pre-Trigger Pass Count o ::I Load | Save | Default | oK I Cancel |
L
1.  Channel
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3.

CLK: Clock signal.
CMD: Command signal.
Data0: eMMC only and judge response is R1 or R1b.

AUX: auxiliary CRC check.

Protocol
’75‘ =) = eMMC

select SD or eMMC trigger.

Idle Period:If clock keep idle and over the idle period value, then reset the
state.
tODLY (Output delay) Time:When response, the delay time after clock edge
is the valid command data.
Check CRC Error:Trigger the CRC error, if “Active on AUX High” is
checked, the CRC check only when the AUX channel keeps high.

Clause trigger settings

Please reference Clause Trigger chapter

Trigger settings

@ Command ( Response

|cmd 13 - SEND_STATUS |

DATAO = [X 0] 1] User Defined |

S|T |command
0y1 13

RCA[15:8] {Cmd 13 - SEND_STATUS
E6h

RCA[7:0]
24h

Stuff Bits[15:8]
00h

00h

CRC E
*xh 1
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Timestamp Command Response | Data | CRCT | Information
0.011239375 ms CMD18:EEAD MULTIFLE BLOCK 0042 53C0h
0.011560625 ms Rl :CMD1&:READ MULTIPLE BLOCK

0.413851875 ms CMD12:5TOF TRANSMISSION

Rk

IU.STIESGSSTE mn3 CMD13:5END STATUS

- 55 ms BRI :CH

0.98829625 ms CMD18:EERD MULTIFLE BLOCK

0.9886175 ms Rl :CMD18:READ MULTIFLE BLOCK

1.330894375 ma CMD12:5TOF TRANSMISSION 0000 0000n
1.331215625 ms Rlb:CMD12:5TOP TRANSMISSION 0000 0BOOR
2.150086875 ms CMD13:SEND STATUS E&24 0000h
2.1504025 ms Rl :CMD13:5END STATUS 0000 0300n
2.181419375 ms CMD18:READ MULTIPLE BLOCK 0043 4000h
2.161740625 ms Rl :CMD18:READ MULTIFLE BLOCK 0000 0900h
SD/eMMC decoder

Parameter :

DATO = ITiliI : use Data0 to judge the R1 and R1b.
Input trigger value, input ‘X’ means don’t care.
Append ‘h’ for HEX, ‘b’ for binary, no append for DEC.

When cursor on the input table, the information showed in the right side field.

user Defined | 544 the command reserved:

User Defined Settings X|

Zommand | Descripkion |

Cmd 1 Testl
Crnd &5 Testz
{Double Click.,
{Double Click,
(Double Click. .
{Double Click,
(Double Click. .
{Double Click.
(Double Click. ..
{Double Click. .
(Double Click. .
{Double Cick. .
{Double Click. ..
(Double Click. ..
{Double Click. .
(Double Cick. ..

Cancel |

Command Descrip x|
|cmds =] |restz

Cancel |

4.  Timer and Counter

Please refer to the Clause Trigger
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Serial Flash Trigger

The settings dialog box below.

Trigger Settings

Select Serial Flash Trigger Settings dialog box below.

Mode | Mn.s/R | Max. s/R | Available... | Min. M... | Max. Mem. |
[£] soom 800MHz 800MHz 9 256 M
(] 400M 400MHz 400MHz 18 256 amM
+ 1 200m 1Hz 200MHz Adjustable 256 Adjustable
+ 1 UART Trigger Baud Rat...  Baud Rat..  Adjustable 256 Adjustable
+ (1 CAN Trigger Data Rate...  Data Rate...  Adjustable 256 Adjustable
+ (1 12C Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ (1 125 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] SPI Trigger(800M}-9 800MHz B00MHz ] 256 8M
+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SVID Trigger 200MHz Adjustable Adjustable
B} Serial Flash Trigger(800M)-9 _-m
+ (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 External Clock 1Hz 200MHz Adjustable 256 Adjustable

m

Serial Flash / SPI-NAND Flash Trigger Settings

(3

oS

— Channel -

Run /
4

State 1

cs# ICH 0 ﬂ
SCLK ICH 1 ﬂ

SI/SI00 ICH 2 ﬂ State 2
= il }.
S0/5101 Ic|-|3 :I
State 3
T2

WP#/SI02 ICH"' ﬂ
Hold#/SI03 ICH 5 ﬂ

—CS# Glitch Trigger—.:___o
None -

width < 1,25 ns

—tCLQV - 8.75 ns—‘

-0

1

— State 3
Logic Condition (& OR (T~ AND
~
> True Event 1 |+ OR |
—> False
——> Trigger - I 5 D | Q | ‘ Command ‘
Single Mode
= IOBh ARD I)C(h
8 Cycles J

|s|ofe |

Address ‘

| Trigger| |

Quad Mode ‘
6 Cycles

16b|| 24b 32b| ﬂpomooh

+ Statexs |

|s]ofe |

Data ‘

== Counter x 2 |

 In

Timer 1

Quad Mode
4 IO Data

@ Out

[v Data Offset |o_i| Byte(s)

ﬂ|xxh [oth Joz2n o3n
0 1

2 3

Timer 2 |

| Advanced Setting >> ||

Undo | Redo |
[ ] [ ]

I_G_I [w Pre-Trigger

Pass Count

Oil Load l Savel Defaultl

l Cancel I
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1. Channel:

Select channels
2. Clause trigger settings

Please reference Clause Trigger chapter
3. Trigger settings

The setting result will show in the trigger flow chart.

JI? D ‘ Q ‘ | Command |
Single Mode

8 Cycles ﬂ 0Bh 0Bh

JI? D ‘ Q ‘ | Address |
) i o —

Single Mode | |
Dummy cycles
24 Cycles

'B_il Dummy cycle
ol _w ]

Single Mode [ Data Offset [0 iIByte(s]
1 I/O Data

or @ o =N NN

Select the mode of command:

B+ ]olo]

800

[sJ@i

[slo@

Single Mode Dual Mode Quad Mode
8 Cycles 4 Cycles 2 Cycles
Don’t Care Single Mode Dual Mode Quad Mode

Specified values in command, address and data fields, or input ‘X’ for don’t care.
Check v pata Offset - to trigger on data at specified position.

EX: if Data Offset = 0, Data = FFh XXh XXh XXh. It will trigger on Data0= FFh and
Datal, 2, 3=any data.

Dummy cycles is needed when data field is specified, it could be 0 to 8 clocks wide

Acute Technology Inc.
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depends on the waveform.
Click ﬂ button to switch NOT triggerﬂ, it can have 2 input values when NOT
trigger was selected.
4. CS Glitch Trigger
Trigger when CS glitch (High/Low/Either) pulse. The glitch pulse setting can be
from 0.625ns to 80ns.
5. tSHSL and tCLQV.

6. Redo/Undo

Acute Technology Inc.
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SMBus/PMBus Trigger

Select SMBus/PMBus Trigger Settings.

[Z] Transitional Storage-&

[Z] sMBus/PMBUs Trigger-18

Trigger Settings

Adjustable

The SMBus/PMBus trigger settings dialog box is as below.

Mode | Min, 51R | Mazx, S/R | Available ch, | Min, Mem, | Mazx, Mem, | ﬂ
+|[[7] svID Trigger 1Hz Z200MHz Adjustable 256 Adjustable
[Z] serial Flash Trigger(a0om)-o 300MHz B00MHz 9 256 aM
+|[_] SDeMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable
+|[_] LPC Trigger 1Hz Z200MHz Adjustable 256 Adjustable
+|[_7] MAND Flash Trigger 1Hz Z200MHz Adjustable 256 Adjustable
+|[[]] SvIZ Trigger 1Hz Z200MHz Adjustable 256 Adjustable
/{55 SMBus/PMEBUs Trigger 1Hz Z200MHz Adjustable 256 Adjustable
[Z] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto
Z200MHz Z200MHz Fixed Auko Auta

1Hz Z200MHz Adjustable 256 4mM
[Z] sMBus/PMBUs Trigger-12 1Hz Z200MHz Adjustable 256 amM
[£] sMBEusjPMELS Trigger-2 1Hz 200MHz Adjustable 256 aM
[£] sMBEusjPMEBLS Trigger-6 1Hz 200MHz Adjustable 256 12M —
[Z] sMBusiPMBuUs Trigger-4 1Hz Z200MHz Adjustable 256 1GM
+/[_ USE 1.1 Trigger 1Hz Z200MHz Adjustable 256 Adjustable ﬂ

SMBus,/PMBus Trigger Settings ﬂ
—Channel " —State 1 e & -~
un Logic Condition * OR AMD
SMEJRMECLK |EH o =l ¢ — True ?
jl State 1 | F— 3 Event 1 |-H-0R |
SMBEPMBOAT H1 = False
I~ aue H ill —> Trigger Fields
B =l =
—Protocols Select Address
+ SMBus
L& SMBus
I_(" 365 Command
I_(" SPD
—— * DDRE — @ Trigger | |
{" DORZ
" DoR
) 5PD SDRAM bata
" PMBus + State x 7 |
— Triggers 4
ounker x 2 |
I™ Repsat Start = =lx =llx =z =l
I™ stop Jieeh frexh frah b
™ ack
[ Mack Timer 1 | — Ll
Check PEC Timer | Ixh j
% [one Group Command
| Group Command Advanced Sething == |

Unda I Reds ||7Pre—Trigger

| |
Pass Count =l

Load | Save | DeFaultI

Ok | Cancel |

Channel: Select channels. AUX unchecked default.
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Protocols Select: Select Protocols, it provides SMBus / PMBus trigger function.
Triggers: Provide the Repeat Start / Stop / ACK / NACK and Check PEC triggers.
Redo / Undo: Click these buttons to redo/restore previous setting.

Trigger settings:

Fields
Address Iwrite j IX j
|oBh
Bk -
Command IEIlh
Daka
[k rllack =lmack =[x =l
[zch [o1h |aEh [s¢h

Provide the Wr/Rd Address / Command / Data and Acknowledge triggers.

Acute Technology Inc.
216 Copyright ©2018



Acute.

PC-

based T&M Instruments

SVI12 Trigger

Select SVI2 Trigger Settings.

Trigger Settings

The SVI2 trigger settings dialog box is as below.

—Error Deteck

[~ S¥D Packet Error
[~ S¥T Packet Error

—Ch |

arne RN
v HO j ¥ @ —> Tne
=D 0 :Il State 1 | —3 False
¥ svT fHZ j —> Trigger
AL EH j

=1 | Triggerl |

=+ State x 7 |
-Counter x 2 |

Timer 1 |
Timer 2 |

Mode | Min.s/R | Max. /R | Available... | Min. M... | Max. Mem.
+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 SVID Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Serial Flash Trigger(800M)-9 800MHz 800MHz 9 256 M
+ L1 SD/eMMC Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ 1 LPC Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ L1 NAND Flash Trigger 1Hz 200MHz Adjustable 256 Adjustable
- ‘3 SVI2 Trigger 1Hz 200MHz Adjustable 256 Adjustable
[#] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto
[] Transitional Storage-8 200MHz 200MHz Fixed Auto Auto
Elfsv Trigger-36 1z [200MHz | Adjustable [256 oM |
[£] svI2 Trigger-18 1Hz 200MHz Adjustable 256 4M
[#] svI2 Trigger-12 1Hz 200MHz Adjustable 256 &M
[£] svI2 Trigger-9 1Hz 200MHz Adjustable 256 M
[#] svi2 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

m

1]

X
o=t Logic Condition ™ OR " AND

Event 1 |-+-0R |
—SWD Packet

YOO YDOMNE PSIO_L
i“xh =n =l i

PSI1_L TFM

fizh R 4

Load Line Slope Trim

WD Yolbage

[xn =
Cffsek Trim
[xn =
SYID ARD
il fizh =]
— ST Packet Al
SYT1 SYT0
=] =1 [ == =]

il [k

WDOME Woltage

il [zt

Undo | Redo

[+ Pre-

Trigger

Pass Counk I o

Ll

Load |

Save |

Default |

oK | Cancel |
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Channel: Select channels, SVT checked default.

Error Detect: Detect SVD / SVT packet error. It will check the size of packet.

Redo/Undo: Click these buttons to redo/restore previous setting.

Trigger settings: Trigger SVD / SVT packet.

SVD Packet:
WD Packet
VDD YDDHE PSI0_L
=||nh hot ¥oD ¥ | [oh Mot voDhE > | [1h il
PsIt L TFM

| 1h =] f1h |

Load Line Slope Trim

|3h Tnitial LL Slope |
CfFset Trim
|2h Use Initial Offset |
AN
SYID
— | |0.60000v (3] |
Tinestauy ‘ VoD ‘ VDDNE | SVID Code | PiI ‘ TF‘N‘ Slope Trin ‘ Offzet Trin ‘ ST ‘ Yolt Volt/Current
LL004dns D 0 0.60000V (9%) 3 1 |Tnicial LG lope(d)  Use Initial Offset(s)
0.006%4518  VOD[L) 0 130000V (28] 3 O Use Initial 0ffsec(2)
SVT Packet:
—SWT Packet
Tl SYTO
1= O | O
Yoo Yolage
= | |1.33750v (122h) |
YDDME Voltage
:||1.15525w|:13Fh:| |
Tinestanp VD VDB | SVID Code | BSI TRN Slope Trin 0ffset Trin | VT Vol | Valt/Current
-0, 001175 ua | ] B 13050y (122) L.1%2sv (L3F) )
0.016485 03 [ ] |3 1162507 (138) 1.150007 (140
0,036145 ns [ ] 13 0975007 (150) L.LS000F (L40)

VOTF Complete + AUX High
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Time/Diwv: 30 ns

e I T s i WP vt PR PR o PR PR ot T PR O P Wt L TP W el SO I

SWC

SWD

SWI2

=

ALK

SWT & 125n

50n 85n.
: \np: 0P 5 '

3l:ln, 20n ,3l]n ZIIIn 3l3n

—SWT Packet AL
aWT1 ShTO
= S | T—
YDD Yaltage
= | [izxzh |
YDDME Yoltage
= | [izxzh =]
Timestamp | Offset Trim | S¥T | Volt | Volt/Current Description
-0.014045 us 3 0.97500% (150) 1.15000% {140} Voltage Only
-0.00029 ms Z VOTF Complete)
0.00561 ns 3 0.75625V (17F) 1.15000% (140) Voltage Only

Other settings: Switch il/ﬂ by clicking il button when trigger VDD,

VDDNB...Offset Trim in SVD packet.

Switch il/il/ﬂ/ﬂ by clicking il button when trigger SVID in SVD packet.

Switch ﬂ/il by clicking ﬂ button when trigger SVT1, SVTO in SVT packet.

Switch il/El/ﬂ/ﬂ by clicking il button when trigger VDD Voltage /

VDDNB Voltage in SVT packet.
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USB1.1 Trigger

Select USB1.1 Trigger Settings.

Mode | Min.s/R | mMax.s/R | Available... | Min. M... | Max. Mem.
+ 1 SPI Trigger 1Hz 200MHz Adjustable 256 Adjustable
+ L1 svID Trigger 1Hz 200MHz Adjustable 256 Adjustable
[£] Serial Flash Trigger(800M)-9 B800MHz 800MHz 9 256 &M

+ 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
- {23 USB 1.1 Trigger 1Hz 200MHz Adjustable 256 Adjustable

[£] Transitional Storage-32 200MHz 200MHz Fixed Auto Auto

[£] Transitional Storage-8 200MHz 200MHz

Et] UsB 1.1 Trigger-36 ﬂ__

[£] UsB 1.1 Trigger-18 1Hz 200MHz Adjustable 256

[£] usB 1.1 Trigger-12 1Hz 200MHz Adjustable 256 &M

[£] usB 1.1 Trigger-2 1Hz 200MHz Adjustable 256 &M

[£] USB 1.1 Trigger-6 1Hz 200MHz Adjustable 256 12M

[£] usB11 Trigger-4 1Hz 200MHz Adjustable 256 18M
+ 1 Bxternal Clock 1Hz 200MHz Adjustable 256 Adjustable

Trigger Settings

The USBL1.1 trigger settings dialog box is as below.

m

1
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USE1.1 Trigger Settings

[~ Enter Suspend (Idle = 3 ms)
™ Exit Suspend (Exit idle = 10 ms)

[T CRC5  [uh

[ CRC-16 |x><xxh

—Error Dekect

[ PID Error

" CRC-5 Error

[ CRC-16 Error
[~ EQP Error

™ Bit Stuffing Error

—Channel
D+ Wj F‘in —> True
D- 1 j State 1 | P— —3% Fale
™ A He j — Trigger
—Speed
% Full speed " Low speed
—Triggers

> § Triggerl |

+ sState x 7 |
Counter x 2 |

Timer 1 |

Timer 2 |

X
(et d Logic Condition % OR  { AND

Event 1 |+OR |

Fields

FID [ |

F

NrLlanTbEer IXXXh

Address |= j

freeh

Endpaink |><h

[ata

fpeeh Jioxh Jreeh frah

— ALl

Jxh =l

| { Advanced Setting = >|

rda | Reda ||7F‘re-Trigger

1] =]
Pass Counk I =

Load | Save | DeFauItl

(o4 | Cancel |

Channel: Select channels. AUX unchecked default.

Speed: Speed mode. Select Full / Low speed.

Triggers: Trigger Enter Suspend / Exit Suspend / CRC-5/ CRC-16.

Error Detect: Trigger PID Error / CRC-5 Error / CRC-16 Error / EOP Error / Bit

Stuffing Error.

Redo/Undo: Click these buttons to redo/restore previous setting.

Trigger settings: Trigger PID:SETUP; Address = 01h; Endpoint = Oh
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Fields
PID |sETUR i
Frame
Mumber Ixxx'-'
= =
&ddress
join
Endpaint |Elh
pata et
[N NN
wiih bh Jiah Jdh
Tinestaup | Ho. | Frame Muber | Address | Encpoint| CRCS | DATA 5011 | cRel6 | Packet Duration
-0.00591 ms 357 SO TOKEN) 1288 1 3 us(33 Bits)
-0.002245 ms 358 | | GETUP(TOKEN) il a0 1 3 us(33 Bits)
0.00142 13 353 DATAO(DATE) TOOC 4000000 0L 00  ........ G60E | & us(96 Bits)
0.010425 w3 360 | ACK(HANDSHAKE) 1 us(17 Bits)
1.009085 ws 361 SOF(TREN) 0269 IE 3 us(33 Bits)
L.012755 ws 362 OUT(TOKEN) il 02 0 3 us(33 Bits)
101642 us 363 DATAO(DATA) 54 0F 66 01 Li E006 | & us(64 Bits)
1022755 w5 364 | ACK(HANDSHAKE) 1 us(17 Bits)
Trigger PID:DATAO; Data: 5Ah, OFh, 66h, 01h
Fields
PID {DaTA =]
Frame
Murnber IXXXh
- e
Address
froih
Endpoink |xh
Data Offset
Data i
Tty
sah |oFh Jesh jotk
Tiwestmp | No | PD | Frawe Wumber | Address| Endpeint CRCS DATA | MSCIL | CRCL6 | Packet Duratiom |
-45,379 15 1 SOF(TOEN) 0269 iy 3 us(33 Bits)
4535 ns 2 (T {TOKEN) il 02 03 3 us(33 Bits)
45TES nE 3 DATAD (DATA| 5k OF 66 01 2., EODE 5 us(64 Bits)
45365330 ns 4 ACR[HADSHAE) 2 us(17 Bits)
45362915 15§ SOP(TOREN) 0260 i} 3 us(33 Bits)
453892512 6 SETUP (TOKEN) i i 17 3 us(33 Bits)
45355585 03 7 DATAD (DATA| COOCB4D0 0000 0100  .oowes OG0E & us(96 Bits)
45306585 03 8 ACK(HUDSHARE) 2 us(17 Bits)

Trigger PID:DATAQO; 4 Byte Data(Fixed offset): COh, 0Ch, 84h, 00h
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Fields
PID {paTan |
Frame
Murnber Ixxxh

= I
Address

fxxh
Endpoint |><h
pat Do b |
Coh foch fah fooh

0 1 2 3

Tinestwp | No.  PDD  Free Number | Adiress Indpoint| CRC5| DATA MCIL | CRCL6 | Packet Duration |
20347 ns %9 SORTOREN) 0299 IE 3 u3(33 Bita)
20341505 30 CUT(TOREN) 0 0 03 3 49(33 Bita)
L0085 05 371 DATAD(DATA] 54 OF 86 01 LE. 5006 5 us(6d Bits)
L0800 2 ACK(RARDSHAE) 1 us{17 Bits)
050835 05 373 GOB(TOREN) 0286 0 3 u9(33 Bita)
20550509 74 SETUR(TORGH) 0 0 17 3 49(33 Bita)
L0E17as 375 | DATAD(DATA) COOC B4 000000 0L 00 ovvue, G0E & ua (%6 Bics)
L0670 3% | ACK(HARDSHARE) 1 us{17 Bita)

Other settings: Select =, <, >, <=, >=, InRange, Not InRange in the Address field.
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