2025

Acute.

PC-based T&M Instruments

Electrical Validation Documents

USER




Acute.

PC-based T&M Instruments

Table of Contents

Protocols
12C Electrical Validation SOIULION .......ccvvieiiiiiieiiiiiee e 2
128 Electrical Validation SOIUtION.........ccciiiiiiiiiiieie e 10
MIPI 13C Electrical Validation SOIUtION..........cccocveiiiiiiciiieeeeeeee e 19
MIPI RFFE Electrical Validation SOIUtion ...........coocieiiieiiiiiiiiiieee e 30
MIPI SPMI Electrical Validation SOIUtion ...........cccocieiiriiiiiiiniieie e 36
PDM Electrical Validation SOIUtION..........cooiriiiiiiiiiiiiie e 42
SMBUS Electrical Validation SOIUtion...........ccccouviiiiiiiiienienie e 53
SPI Electrical Validation SOIULION ........ceeiiiiiiiiiiiiiciee e 64
UART Electrical Validation SOIUtiON.........ccceiiiiiiiiiiieiie e 69

Additional Settings

HTML Report EXPOIt......ccociiiiiiiiiiiiiiii i 77
AdVANCEd SEHHNES ..o.vveviiiiiieii e 79
MSO/TS3000 series 64-Channel cascading..........cccoceviiiiiiiiiniinieie 80

Acute Technology Inc.
1 Copyright©2025



Acute.

PC-based T&M Instruments

12C Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis | Electrical Validation | Cursor | Acquire = Utility

Electrical
Validation

Use an oscilloscope to do 12C Electrical Validation to ensure that the I12C meets the defined
specifications. It can be confirmed that the electrical characteristics of the signal to be tested
meet the specifications after a long burn-in test. For protocol electrical validation

I12C Protocol electrical characteristic detection is usually divided into two types: vertical (voltage)

and horizontal (time/phase).

Therefore, when using this function, you must first set the selected protocol and specifications,
and then repeat the test to get the electrical characteristics test report. The test items will have

different specifications and standards depending on the 12C Speed.

Part of the electrical characteristics of common 12C specifications:

Table 13. Characteristics of the SDAH, SCLH, SDA and SCL bus lines for Hs-mode 1*C-bus devices!"

Symbol Parameter Conditions C, =100 pF (max)  C, =400 pF¥  Unit
Min Max Min Max
f5ai 'SCLH clock frequency 0 34 0 1.7 |MHz
tsu:sTA set-up time for a repeated 160 - 160 - 'ns
START condition |
tHD:STA hold time (repeated) START 160 - 160 - Ins
condition ‘
tLow 'LOW period of the SCL clock 160 - | 320 - Ins
tHiGH HIGH period of the SCL clock 60 - 120 - ‘:ns
tsupar | data set-up time 10 = | =0 - Ins
tuppar  data hold time o 70 o 150 |ns
teL rise time of SCLH signal 10 40 | 20 80 ns
treLt rise time of SCLH signal after a 10 80 20 160 |ns
repeated START condition and
after an acknowledge bit ‘ ‘
ticL fall time of SCLH signal 10 40 20 80 ';ns

Acute Technology Inc.
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The report of common [2C validation:

Ovenrdew Detail 12C
Name Description Limit Min Limit Max Min Mean Max Count
1! SCL clock frequencey 10 000 Hz 400.000 KHz | 387.596 KHz | 387.683 KHz | 387.897 KHz | 34200
2 | WnaTa .mhme(repealad) START condition .600.000 ns ‘— .1 536 us . 1.537 us . 1.540 us .200
3 | lusta Set-up time for a repeated START condition .600.000 ns |— '2 010 us .2 012 us '2 014 us . 100
4 | by Data hold time ‘- — ‘94 000 ns ‘274 110 ns ’ 1.028 us ' 17250
5 | foupwr Data Set-up time ' 100.000ns |— ‘472 000 ns ' 1.066 us v 1.444 us 25100
6 | lausr l\Sel-up time for STOP condition :- - :_ :_ :_ :o
7 |tow Low Period of the SCL Clock 1.300 us — 1.538 us 1.542 us 1544 us 34100
8 | Laom High Period of the SCL Clock ‘600 000ns |— .974 000 ns .982 475 ns ~3 560 us 41800
9 |t Rise time of SCL signal 20.000 ns 300.000 ns 45999 ns 50.304 ns 51.999 ns 41800
10 o iFall time of SCL signal .20000ns .300 000 ns l10 000 ns A10 528 ns '11 999 ns .41800
11] toa | Rise time of SDA signal 20.000ns [300.000ns |37.999ns |39210ns [41.999ns | 9300
12, on ;Fau time of SDA signal '20000ns .300 000 ns 'AOOOns ‘6 714 ns v10000ns .9900
13| tewr ‘:Bus free time between a STOP and START condition '— ’— '— .— .— '0
14| tvoowr ?Dalawhdnme '— '900000 ns '98000ns '267 062 ns l1068 us v15750
15/ vouace :Dala\elndacknowiedgehme - -900000ns -98000ns '623009ns l1068us .1500
Dedicated page for Electrical Validation:
(> o

Irformaton
Acqusition Court 1000
Fad Court 1000

....... Detst  0C

Hame Pesceiprice  Limit Mun  Limsr Max ma mean rax

¥ Settngn X Ext

1. Different Speed Mode including Standard Speed Mode (~100kHz) / Fast Mode (~400kHz) /
Fast Mode+ (“1MHz) / HS Mode(~3.4MHz)
Frequency: Clock speed
Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation
4. Voltage: V_IL, V_IH, etc.

Acute Technology Inc.
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B 12C Electrical Validation Settings:

1. General Settings: Channel sources, working voltage and speed

Import Export
Settings
¥ General
Decode Channel Settings
KTiigger SCL: | [1DSO Channel 1 ~ | Probe Settings: |x10  ~ m_s
Hvalidation
SDA: | []DSO Channel 2 ~ | Probe Settings: |x10  + m]'-"
Working Voltage(Voo): | 330V |2
Speed Mode
8 Standard Mode | Max: 100Kbit/s )

Fast Mode { Max: 400Kbit/s)

Fast Mode + { Max: 1Mbit/s )

High Speed Mode ( Max: 3.4Mbit/s ) Cb Value= | 100pf (Max.)

Customized Speed | 100 Kbit/s

Default Next
2. Decode Settings: 12C decoding settings
Import Export
Settings
“ General
SDecode Address Mode
HKTrigger e 7-bit Addressing
Hovalidation 8-bit Addressing (Including RAW in Address)
10-bit Addressing
Default | Previous | Next

Acute Technology Inc.
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3. Trigger Settings: |12C Address, Data trigger condition

Settings
“ General
“Decode  Tfoger Settings
P Trigger 7-bit Address: (=] [
Kvalidation  \yiteRead: | -
ACKINACK |~ ~ |
Data
(e Any Offset () Fixed Offset
L0 Bytes ]
Value =]
\ X [|— -]
\ X [|— -]
\ Xk [|— -]
\ Xk [|— -]
 Defaull Previous || Mext
4. Electrical validation settings: Voltage, timing, frequency limitation
| impot || Export
Settings
“ General
Decode Customized EV Parameter:
:\Tf:ﬁg;rion Frequency '
Name Description Min Max
ﬂ" o L A Ty |DkHz ||1DDkHz |
Time
Name Description Min Max
1 [¥] tioen  |Hold timelrepeated) START condition |4us I |
> 9] torem S e A e ST A |4..7u5 ||x |
3 9 tone  Dota hold time |5us ||x |
s [t Dato T |250 = ||x |
s [¥] tayem  Set-up time for STOP condition |4us ||x |
5 [V toy  Low Period of the SCL Clock |4.?u5 ||x |
2 9t High Period of the SCL Clock |4us ||x |
s [¥] e Mt e 8 AL St |x ||1u5 |
o 9]t Fall fime of SCL signal |x ||300r15 |
1017 o Ml T TS et |x ||1u5 |
11190 e Fall fime of SDA signal |x ||300r15 |
 Defaut || Advance | Previous || Apply

Acute Technology Inc.
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\&y Electrical Validation

Settings
lZSP - General
MIPI 13
MIPI RFFE e
MIPI SPMI v Trigger
PDM P Validation
SMBus
SPI
UART(RS232)

Default

Customized EV Parameter

B

Import

i

Export

Advance

Previous

<

Apply

The 16" option can only been seen while the I°C speed mode is selected to High

Speed Mode.

5. Software electrical validation interface:

|

I

Il

P |Free Run

Stop

Stop conditions
Stop when acquired
1000 - time(s)
Stop when Result Fail >
0 < time(s)

Information:
Acquisition Count: 6
Fail Count: &
<< < 6/6 L

Oveniew = Detail | 12C |:"£l} .? | =;.

Timestamp Status Address(7b) Do D1 D2 D3 D4 D5 D6 D7 ASCI el -
199964 s |Stant Wi 12 0 |2 |w 0 Freq. 100.020 K
2/478.716 ps Start Wr 3F 00
Jpresssus  lstan Wi 46 21 3 =
i sy
—— £F Settings K Exit

Acute Technology Inc.
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6. Software electrical validation control panel:

P |Free Run -
Stop

A

Stop conditions

Stop when acquired

1000 - time(s)
Stop when Result Fail >
0 = |time(s)
B
Information:
Acquisition Count: 1
Fail Count: 1
<< < 11 = =>

C

Ety L

@

ﬂ Settings

X Exit

7. Overview Report:

\

[T

A.

Stop Conditions:
Stop when acquired X times
Stop when Result Fail > X times

Information:
Select waveform

Save File:
Save as Html

Save as .MOW(Software format)

e |
I\IIIU HIIIH IIIII | \IIIIIIII I Il Il I\ \IIIHIIIHII i I\ | HIlIIII\ UIIII W \IIIIIIIIH \lIIIHIHIH | |

Overview | Detail | [2C
Name Description Limit Min Limit Max Min Mean Max andard Deviatic Count
1 |fs SCL clock frequencey 0.000 Hz 100.000 KHz | 99.994 KHz (99.998 KHz |100.004 KHz |11.000 Hz  |480
2 |tunsta Hold time{repeated) START condition 4.000 us = 2499 us 3.094 us 4.999 us 1.817 us 21
3 |tsusta Set-up time for a repeated START condition - — — — — — 0
4 | tanoa Data hold time 5.000 us = 2497 us 2498 us 2498 us 1118 ns 146
5 | tsuos Data Set-up time 250000 ns | — 2499 us 2499 us 2499 us 722000 ps |154
6 |tusio Set-up time for STOP condition 4.000 us = 2498 us 3.450 us 4.998 us 1.987 us 21
T | tow Low Period of the SCL Clock 4700 us 4.998 us 4.998 us 4.999 us 1.947 ns 480
g |t High Period of the SCL Clock 4.000 us 4.998 us 4.999 us 4.999 us 1.862 ns 430 Pass
9 |t Rise time of SCL signal 1.000 us 1223 ns 1.587 ns 2.065 ns 2.050 ns 561 Pass
= s romoen— lcorm— Py v P — |
untitled?
Acute Technology Inc.
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8. Detail Report:

]

Ovenview Detail 12C

|

AT PEETE

g

L R

MK

1L BBk

Lindub bl

T

i

IIIII.I.H.IJ“

I

N

il LI,

f::_ t'IZI,STI\ tS.J.JTJ\ t'IZI.:IJW tS.J.S'ITJ 1_0’# t‘HG'\ trC_ t‘C. 11]1\ t':IJ\ tﬂJI’ t\":I.:IJW 1VZI/\fC( VI_ VI'\
Waveform No.  TimeStamp Status Address D0-D7 Limit Min Limit Max Min Mean Max Count Result =
11 49982 ns START 12 10 20 30 0.000 Hz 100.000 KHz [99.996 KHz |99.998 KHz |100.000 KHz |32 Pass
21 239.359ns | START 3F 00 0.000 Hz 100.000 KHz [99.997 KHz |99.998 KHz |100.001 KHz |16
31 337484 ns  |START 46 21 3A 0.000 Hz 100.000 KHz [99.997 KHz |99.998 KHz |100.000 KHz |24
4 |2 49.982 ns START 3F 0o 0.000 Hz 100.000 KHz [99.994 KHz |99.998 KHz |100.002 KHz |16
5 |2 148108 ns  |START 46 21 3A 0.000 Hz 100.000 KHz | 99.995 KHz [99.998 KHz |100.000 KHz | 24
6 |3 49.982 ns START 12 10 20 30 0.000 Hz 100.000 KHz | 99.996 KHz |99.998 KHz |100.001 KHz | 32
7|3 239.358 ns | START 3F 0o 0.000 Hz 100.000 KHz | 99.996 KHz |99.998 KHz |100.001 KHz |16
8|3 337484 ns |START 46 21 3A 0.000 Hz 100.000 KHz |99.995 KHz |99.998 KHz |100.004 KHz | 24
untitled1
9. Reference Point Dialog & Waveform:
P |Free Run f
St
Stop conditions
Stop when acquired
1000 2| time(s)
Stop when Result Fail >
0 = |time(s)
2 Detail X
-~ fscL
Oueniew el | 126 Waveform No. | TimeStamp | Status. | Address | D0-D7 |
oo | twosm | tmsm | bioow | tsuow tiom tew tan 1 | 239.359 ns | START | 3F | 00 | tio
Waveform No. TimeStamp | Status DO-DT Limit Min __ Limit Ma T & Time ol Aol | Result =l
11 49.982ns  [START 12 10 20 30 0.000Hz  |100.000 Kk || |(489 967 ps, 499.967 ps) [10.000 ps  |(990 mV, 990 mV) oV Fail
21 239.359 ns | START 3F 00 0.000Hz  |100.000KF|3 (499 967 ps, 509 968 ps) [10.000 ps | (390 mV: 390 mV) ov E
31 337484 ns |START 46 213A 0.000Hz  |100.000KF|3 (509 968 ps, 519.967 ps) |10.000 ps  |(390 mV: 390 mV) ov Fail
4|2 49.982ns | START 3F 00 0.000 Hz 100.000 Kk |4 | (519.967 ps, 529.968 ps) |10.000 ps | (990 mV, 990 mV) oV Pass
5|2 148108 ns | START 46 213A 0.000 Hz 100.000 Kk |5 | (529 968 ps, 539.968 ps)  [10.000 ps  |(990 mV. 990 miV) oV Pass
6 (3 49.982ns  [START 12 10 20 30 0.000 Hz 100.000 Kk |5 | (539.968 ps, 549.968 ps)  [10.000 ps  {(990 mV, 990 mV) oV Pass
73 239.358 ns [ START 3F 00 0.000 Hz 100.000 Kk |7 | (549.968 ps, 559.968 ps) 10000 ps  |(990 mV, 990 mV) oV
83 337484 ns  [START 46 213A 0.000 Hz 100.000 Kk |5 | (559,968 ps, 569.968 ps)  [10.000 ps  |(990 mV, 990 mV) oV Pass
— e = e Sant AA0RA0S g | (579968 ps, 569.968 ps)  [10.000 ps {990 mV, 990 mV) oV Pass
untitled1 ,j
Close
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Html Report:

10.
Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MS03124V
Test Instruments Serial Number 24554
Test Date 04-17-2023 14:46:14)
SW Version 1.0.25
Protocol 12C

Overview Results:

Total: 17

Pass: 9

Fail: 6

1 fscr  |SCL clock frequency 0.000 Hz 100.000 KHz[387 586 KHz|387.683 KHz|387.769 KHz|437.000 Hz 2670 [387.6% 367.6% X F ail
2 thp sta|[Hold time(repeated) START condition 4.000 us - 1538 us 1.538 us 1539 us 1427.000 ps 20 -61.6% - (% F ail
3 tsy 574 [Set-up time for a repeated START condition 4.700 us = 2013 us [2.014 us 2015us 579.000 ps 10 57 2% - (XFail
4 tHp par|Data hold time 5.000 us - 94.249ns (247342 ns |1.026 us 14.244 us 1575 |98.1% - (% F ail
5 tgy par|Data Set-up time 250.000 ns [ 472837 ns [1.187 us 1.443 us 5.255 us 1767 18.7% = Pass
6 tsy s1o|Set-up tims for STOP condition — — - — — 0 — — —

T tow |Low Period of the SCL Clock 4.700 us — 1539 us 1.541 us 1543 us 9208 ns. 2670 [67.3% - (% F ail
8 thicH  |High Period of the SCL Clock 4.000 us — 977699 ns [979.666 ns |984.826 ns [20.914 ns 3040 |75.6% X F ail
9 toL Rise time of SCL signal -— 1.000 us 45.022ns  (48.118ns  |49.835ns  |14531ns 3430 |- 0.5% vPass
LI 7 Fall time of SCL signal — 300.000 ns [9.888 ns 10237 ns  |10583ns |[1448ns 3430 |- 0.2% vPass
1 tos  |Rise time of SODA signal -— 1.000 us 37.719ns  [39529ns |41.848ns |[5.148ns 927 |- 0.4% vPass
12 |tpa Fall time of SDA signal -— 300.000 ns [4616 ns 5.893 ns 9.828 ns 124.035 ns 947 |- 1.8% Pass
13 |tgur |Bus free time between a STOP and START condition|— — -— - — — 0 — — —

14 |typpar|Data valid time — 3.450 us 98 898 ns  |270 164 ns |1.067 us 14 200 us 1585 |- 28.9% vPass
15 |typack|Data valid acknowledge time - 3.450 us 141017 ns |730.257 ns |1.067 us 1344 us 91 - 28.0% vPass
16 [V Low-level input voltage -500.000 mV[990.000 mV |-105.670 mV|27.063 mV  |104.081 mV |760.863 mV 4367 |26.5% 40.5% vPass
17 Vg High-level input voltage 2310V 3.800 V 3225V 3.267 V 347V 1250V 4367 |61.4% 743% vPass

fscr - Test Result:  Fail
Description: SCL clock frequency

0.000 Hz [100.000 KHz[387 586 KHz[387 683 KHz[387 769 KHz[437.000 Hz 2670 [3876%  [387.8%
Histogram

Value Range Occurance Count
586 kHz ~ 387604 kHz | @
387.604 kHz ~ 387823 ke | 23

z | 24

7.732 kHz

751 kHz

Detail Report Row: 10, Test Index: 82

Acute Technology Inc.
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12S Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis | Electrical Validation | Cursor | Acquire = Utility

|

Electrical Open
Validation § EV File

Use an oscilloscope to do 12S Electrical Validation to ensure that the 12S meets the defined
specification. It can be confirmed that the electrical characteristics of the signal to be tested

meet the specifications after a long burn-in test.

I2S (Inter-IC Sound) is a standard electrical serial bus interface used for connecting digital audio
devices, such as audio codecs, digital-to-analog converters (DACs), and analog-to-digital
converters (ADCs). It is commonly used in embedded systems, audio processors, and high-quality

audio equipment.

I2S is a straightforward but powerful interface for transmitting digital audio data between devices

with high precision and low latency.

Acute Technology Inc.
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B 12S Electrical Validation Settings:

1. General Settings:

Import Export

Settings
FGeneral

Channel Settings
KDecode =
HKrigger Mode: | 128 =
Hvalidation 5o | Dpsocnamel1 - | Probe sefings: 110 - m

ws: | [JDSOChannelz ~ | Probe Seftings: x10 - m

SD: | BIDSO Channel 3 ~ | Probe Sefiings: x10 - ﬁ]l-a

Working Voltage(Vgp): | 3.30V B

DataRate | 250 MHz |3
Default Next

In the General Settings section, it is mandatory to setup the bus configuration, including 12S

mode type (I12S, Left Justified, PCM, TDM), the channel settings, working voltage and the data
rate of 12S.

Acute Technology Inc.
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2. Decode Settings:
Import Export
Settings
“ General
*DEEOdE Data Format
HKTrigger Bit Order MSBFirst v
Hvalidation  paasits 16 bits =
Default Previous

Next

In the Decode Settings, it requires user to setup the 12S data format. Bit order is either MSB First
or LSB First. Data Bits can be set in a range of 1-32 bit(s).

12

Acute Technology Inc.
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3. Trigger Settings:

Import Export

Settings
V' General
“Decode Data
"T[igger Wethod Data Match -
Rvalidation Channel Bath -

Pattern = -

0000h
Duration 1 frame(s) -
Default Previous Next

Set up the data pattern that user expect to trigger on. The data format is set on the previous
decode page. The remaining setup is all about the data pattern. Here we provide Data Match,

Rising, Falling, Glitch, Mute, and Clip, 6 trigger methods in total.

Acute Technology Inc.
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4. Validation Settings:

Import Export
Settings
“VGeneral
«Decode V| Customized EV Parameter:
Trigger ] I
Paicaton
Name Description Min Max
1|¥! fs2« SCK Frequency 2.25 MHz 2.75 MHz
Time
Name Description Min Max

1 |¥ tue  SCK High Period 140 ns X

2 ¥t SCKHigh Period 140 ns X

3V ta SCK Rise Time X 60 ns

4 Wit SCK Fall Time X 60 ns

5 |V tyscunsSCK-WS Delay Time X 320 ns

6 | ¥ tyscuso SCK-Data Delay Time X 320 ns

T |¥ tamsce SCK Duty Cycle X X

8 ¥ towe WS SetupTime X 80 ns

9 |¥ tyws WS Hold Time Ons X

10/ tusws WS Duty Cycle X X

M|¥ t.sn  Data Setup Time X 80 ns

Default Previous W

This section displays 3 characteristics table, including

1. Frequency

2. Timing Parameters

3. Voltage requirements

The default values are referenced from the 12S specification rev3.0. All supported validation
parameters’ symbols and description are listed in the table below.

e 12S Frequency Requirements

Symbol Electrical Parameter

fsck SCK Clock Frequency

e 12S Timing Requirements

Symbol Electrical Parameter
the SCK High Period

tic SCK Low Period

tr SCK Rise Time

tr SCK Fall Time
td,sckws SCK-WS Delay Time

Acute Technology Inc.
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Tduty,sck SCK Duty Cycle

tsws WS Setup Time

thws WS Hold Time

tduty,ws WS Duty Cycle

5,0 Data Setup Time

th,sp Data Hold Time

e  12S voltage Requirements

Symbol Electrical Parameter

Vi Low-Level Voltage

VH High-level Voltage

5. Software electrical validation interface:

o T, R m

HFH‘WW'IHHH Wh

o . i
(R NN IR ) T e O T LT R

e
M““luﬁﬁﬂ'ﬁlMNNMMMIIMIII"II'IIM'IMMMN

Overview | 125

Timestamp. Do D1 D2 D3 D4 D5 D6 D7 Information 5
1|0s Sample Rate: 1.25 MHz - 16 bit

2|0s IDLE

3(36ps L0000  |R:0000 |LEOOD  |R8000 L8000  |REOCO |L:0000  |R:0000

4 86ps L0000  |R:0000  [L0000 |R000 [L.COOD |R8000 |L:8000  |REO0CO |
5 |142ps L:0000 R:0000 L:0000 R:0000 L:1C00 R:C000 L-E000 R:0000

6|214ps L:0000 R:1000 L:C000 R:C000 L:E000 R:0000 L0000 R:0000

7|278ps L:0000 R:0000 L-E000 R:C000 L-C000 R:8000 L0000 R:0000

8 |342ps L:0000 R:0000 L:0000 R:8000 L-C000 R:C000 L:C000 R:8000

9 |398ps L:0000 R:0000 L:0000 R:0000 L:7000 R:C000 L8000 R:8000

10454 ps L:8000 R:0000 L:0000 R:0000 L:0000 R:4000 L:C000 R:C000

1151 ps L:8000 R:8000 L:8000 R:0000 L:0000 R:0000 L0000 R:0000 =

Acute Technology Inc.
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6. Software electrical validation control panel:

P |Free Run

A

[ ]
Stop

Stop conditions

Stop when acquired

< < 11

1000 - time(s)
Stop when Result Fail >
0 = [time(s)
Information:

Acquisition Count: 1

Fail Count: 1

= =

C

Ety Ly

ﬂ Settings

|5=;b

X Exit

7. Overview Report:

1.

Stop Conditions:
Stop when acquired X times
Stop when Result Fail > X times

Information:
Select waveform

Save File:
Save as Html
Save as .MOW(Software format)

Ovenview | Detail 125
Name Description  Limit Min Limit Max Min Mean Max indard Deviati  Count Result
1|t SCK Rise 60.000 ns 1639 ns 2062 ns 2990 ns 442000 ps 2994 Pass
2| toscrus SCK-WS ... 320.000 ns (201556 ns (202420 ns (203.654 ns (602.000 ps (1390 Pass
3| tescrsn SCK-Data 320000ns |201.759ns (202758 ns |203.957ns |713.000ps |375 Pass
4 ks ‘WS Setup. 80.000ns (196354 ns (197580 ns (198443 ns |599.000 ps (1377 Fail
5| tows ‘WS Hold T 0.000 ps - 197274 ns (198316 ns |199.035ns |269.000 ps |1330 Pass
6| tso Data Setu... 80.000 ns 196.039ns |197.265ns (198.283ns |708.000 ps |375 Fail
7| teso Data Hold ... 0.000 ps — 197.737 ns |198.588 ns |[199.661ns |296.000 ps |376 Pass

Acute Technology Inc.
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8. Detail Report:

Overview | Defail | 128

te | tisoas | tasoxsn | Lwe | twe | Lo | b

Waveform No  TimeStamp. Data Limit Min Limit Max Min Mean Max Count Result B
1 11 300000 ns  |R: 8000 — 60.000 ns 1719 ns 1719 ns 1719ns 1 Pass j
2 |12 350000 ns  |L: 8000 — 60.000 ns 1707 ns 1.707 ns 1707 ns 1 Pass
3 13 450.000 ns  |R: 8000 — 60.000 ns 1.707 ns 1.707 ns 1.707 ns 1 Pass
4 14 550.000 ns |L: 8000 — 60.000 ns 1.707 ns 1707 ns 1707 ns 1 Pass
5 15 650.000 ns  |R: 8000 — 60.000 ns 1719ns 1719 ns 1719ns 1 Pass
6 |16 750.000 ns  |L: 0000 — 60.000 ns 1719 ns 1727 ns 1743 ns 4 Pass
T T 1150 us R: 0000 — 60.000 ns 1743 ns 1743 ns 1743 ns 1 Pass
8 18 1.250 us L: 0000 — 60.000 ns 1.730 ns 1.730 ns 1.730 ns 1 Pass
9 19 1350 us R: 0000 — 60.000 ns 1719 ns 1719 ns 1719 ns 1 Pass
10 (110 1450 us L: 0000 — 60.000 ns 1730 ns 1730 ns 1730 ns 1 Pass
1m |11 1550 us R: 8000 — 60.000 ns 1719 ns 1719 ns 1719 ns 1 Pass
12 112 1650 us L: 8000 — 60.000 ns 1730 ns 1730 ns 1730 ns 1 Pass
13 113 1.750 us R: C000 — 60.000 ns 1.730ns 1.730 ns 1.730 ns 2 Pass ’J

9. Reference Point Dialog & Waveform:

) Detail

th,sp E
Oveniew | Detall | 125 Waveform No. | TimeStamp || Data I Limit Min I i
tn | teoms | Lo | tws | bus | Le | b 1-6 | 750.000 ns | L: 0000 | 0.000 ps | =
NaveformNo TimeStamp  Data Limit Min  Limit Max Min Mean | 1D (Ailine) ot AVolt  Result
1 300.000 ns  |R: 8000 0.000ps  |— _||1](2.799 ps, 2.998 ps) ‘19&515 ns |(231V,231V) ‘n v ‘Pass
2 12 350.000 ns  [L: 8000 0000ps  |— 2
3 |13 450.000 ns | R: 8000 0000ps |- E
4 14 550.000 ns  [L: 8000 0000ps |- 3
5 |15 650.000 ns  |R- 3000 0000ps |- -
6 |16 750.000 ns  [L: 0000 0000ps |— 198516 ns [198516ns (19
7|17 1.150us  |R: 0000 0000ps  |— 3
8 |18 1.280us L 0000 0.000ps |- a2
9 |19 1350us  |R: 0000 0000ps  |— 3
10 |1-10 1.450us L 0000 0000ps |- L @
ETRRERT] 1550us  |R- 8000 0000ps |— 198369 ns [198.369ns |198.369ns |1 Pass
12 |12 1.650us L 8000 0000ps |—
13 |113 1750us  |R:CO00 0000ps |- i

Acute Technology Inc.
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10. Html Report:

Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MS03124V
Test Instruments Serial Number| MSV31240021
Test Date 12-09-2024 13:34:37
S/W Version 1.8.62
Protocol 125

Overview Results:

Total: 7
Pass: 5
Fail: 2

1 ip SCK Rise Time —- 60.000ns 1639 ns |2.062ns [2990ns |442.000 ps 2994 |- -95 0% vPass
2 ty.scrws|SCK-WS Delay Time |— 320.000 ns|201.556 ns|202 420 ns|[203.654 ns|602.000 ps 1390 | — -36 4% vPass
3 t4scKksp |SCK-Data Delay Time|—- 320.000 ns|201.759 ns|202.758 ns|[203.957 ns|713.000 ps 375 |- -36.3% vPass
4 s ws WS Setup Time — 80.000 ns |196.354 ns|197.580 ns||198.443 ns|599.000 ps 1377 |- 148.1% ®Fail

5 th ws WS Hold Time 0.000 ps |— 197 274 ns|198 316 ns|199.035 ns|269.000 ps 1390 |— — vPass
6 tssp Data Setup Time — 80.000 ns |196.039 ns|197 265 ns||198.283 ns|708.000 ps 375 |— 147.9% AKFail

7 thsD Data Hold Time 0.000 ps |- 187.737 ns|198.588 ns(199.651 ns(295.000 ps 1375 |— — vPass

tg - Test Result: Pass
Description: SCK Rise Time

2.990 ns|442.000 ps

Histogram

Value Range | Occurance Count
1638 ns ~ 1.774 05
1.774ns ~ 1.909 ns
1.909 ns ~ 2.044 ns
2044ns ~2179ns
2179ns ~2314 s
2314 ns ~ 2450 ns

2450 ns ~ 2.585 ns.

0 ns ~ 2.355 ns

Limit n

Min Detail Report Row: 1337, Test Index: 1 Detail Report Row: 765, Test Index: 3
1 n 2V o 2 25

2855ns ~ 2990 ns.

1ns

Acute Technology Inc.
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MIPI I13C Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis | Electrical Validation | Cursor | Acquire = Utility

=

Electrical
Validation

MIPI I13C is backward compatible with many Legacy 1°C Devices, but I3C Devices also support
higher speed (with SCL clock speed up to 12.5 MHz) and new communication modes. MIPI I3C
modes include Single Data Rate (SDR) Mode, High Data Rate (HDR) Mode. HDR Mode is also
divided into Dual Data Rate (HDR-DDR) Mode, Ternary Symbol Legacy Mode (HDR-TTL) Mode,
Ternary Symbol Pure-bus (HDR-TSP) Mode, and Bulk Transport (HDR-BT) Mode.

MIPI I13C Electrical Validation offers various electrical measurements compliance testing as

specified in the MIPI I3C Specification (currently supports MIPI I3C version 1.1.1).

Acute Technology Inc.
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B MIPI I13C Electrical Validation Settings:

1. General Settings: Channel sources, working voltage and speed

Import
Settings
<»General

Channel Settings
XDecode g

Export

HKTrigger SCL: | []1DSO Channel 1~ | Probe Seftings: | x10 - m:-a
Kvalidation
sDA | [ DSOChannel2 ~ | Probe Seftings: | x10 - m

Waorking Voltage(Vas): | 1.80V -

-

Speed Mode

® SDR: Single Data Rate Mode (Max: 12.5 Mbps)
HDR-DDR: HDR Double Data Rate Mode (Max: 25 Mbps)
HDR-TSL: Tenary Symbol Legacy-inclusive-bus Mode (Max: 27.5 Mbps)
HOR-TSP: HDR Tenary Symbaol for Pure-bus Mode (Max: 39.5 Mbps)
HDR-BT. HDR Bulk Transport Mode

Customized Speed | 400 Kbps

Bus Configuration
Pure Bus: Only 13C devices are presented on the 13C Bus
® Mixed Bus: Atleast one |12C Legacy Device is presented on the 13C Bus
Communicating with 12C Legacy Device

® Fast Mode (400 Kbps)

Fast Mode+ (1 Mbps)

Default

Mext

20
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In the General Settings section, the selection of Speed Mode determines a suitable sample rate
for validation, but also affects the timing specification table in the validation settings section. For

instance, in HDR-TSL and HDR-TSP Mode, there are additional timing specifications listed in the

table.

13|V tenae Edge-to-Edge Period 32ns X

14| | taemw Allow Difference Between Signals for "Simultaneous’ Change X 12.8 ns
15|¥] teve Stable Condition Between Signals 12 ns X

16/ ¥ tevsol Time Between Successive Symbols 32 ns X

17|V teioex Symbol Clock 775 ns X

Furthermore, the Bus Configuration section specifies the devices you connected on the I3C Bus. If
it is a Pure-Bus setup, I2C timing table is thus not required, which is discussed in the Validation
Settings section. On the other hand, a Mixed Bus setup will include the timing table for I2C Legacy
Devices, and there default timing values are determined by using Fast Mode (Fm) or Fast Mode

(Fm+) configuration, which is an identical settings to I°C Electrical Validation setup.

Acute Technology Inc.
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2. Decode Settings

Import Export
Settings
“w General
“»Decode Startup
xTrigger Startup in 12C mode
K \alidation PEC Enabled
Startup in HDR-DDR mode
Default Frevious Mext

Acute Technology Inc.
22 Copyright©2025



Acute.

PC-based T&M Instruments

3. Trigger Settings
Import Export

Settings

v General

Trigger an

v Decode 9

P Trigger ® Address: X¥h

m“datiﬁn Commeon Command Code (CCC) | Xxh, Any

Default Previous Mext

If you are interested in analyzing specific devices address, set the trigger address to the value you
prefer. In the figure above, “XX” stands for don’t care term. Thus, it triggers on all address in this
case. It also provides triggering on Common Command Code (CCC), which is specified on the

Broadcast Address 7'h7E.

Acute Technology Inc.
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4. Validation Settings

Import | | Export
Settings

W General

VDeEDde v Customized EV Parameter:

“Trigger =

S

MName Description Min Max
19! fsz.  SCL Clock Frequency when communicating with 12C Legacy Devices |0 MHz " 0.4 MHz |
21¥] foc_smSCL Clock Frequency 0.01 MHz 1129 MHz |
Name Description Min Max

1 ¥ tsy sm Setup Time for a Repeated START 600 ns I |
2 ¥ tuo < Hold Time for a (Repeated) START 600 ns I |
3 ¥ tow SCL Clock Low Period 1300 ns X |
tl_ ¥/ tmzy SCL Clock Low Period as seen at the receiver |132[] ns "X | .
5 [¥] tus SCL Clock High Period 600 ns I |
6 ¥ toss SCL Clock High Period as sesn at the receiver 606 55 ns I |
7_ ¥ tsy par Data Setup Time |1[][] ns "X |
8 ¥ tuo0ur Data Hold Time X Ix |
9 [¥ite SCLSignal Rise Time 20ns 1300 ns |
40/¥/te  SCL Signal Fall Trme 655 ns 1300 ns | L

| Defaut | | pPrevious | aApoly |

This section includes 5 parameter tables, including

e Frequency

e 13C timing requirements when communicating with 1C Legacy Devices
e |3C Open Drain timing parameters

e [3C Push-Pull timing parameters

e 13C /0O stage characteristics voltage requirements

All specification table are listed below.
In the Pure Bus setup, the timing requirements table with 12C Legacy Devices is not required and
thus be hidden from the parameter settings dialog. The frequency parameter fsc. will also be

hidden in the Pure Bus setup.

Acute Technology Inc.
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MIPI 13C Frequency Requirements

Symbol Electrical Parameter

fscL SCL Clock Frequency when communicating with 1°C Legacy Devices?
tscL_pp SCL Clock Frequency

te7_rREQ HDR-BT SCL Clock Frequency

MIPI 13C Timing Requirements When Communicating With 12C Legacy Devices?

Symbol Electrical Parameter

tsu_sta Setup Time for a REPEATED START

tho_sta Hold Time for a (REPEATED) START

tlow SCL Clock Low Period

toi_L SCL Clock Low Period as seen at the
receiver

tHiGH SCL Clock High Period

toic_H SCL Clock High Period as seen at the
receiver

Tsu_par Data Setup Time

tHD_DaT Data Hold Time

trcL SCL Signal Rise Time

trcL SCL Signal Fall Time

troa SDA Signal Rise Time

troa_op SDA Signal Rise Time (Open Drain)

troa SDA Signal Fall Time

tsu_sto Setup Time for STOP

tBur Bus Free Time Between a STOP and a
START

tspike Pulse Width of Spikes that Spike Filter
Must Suppress

1 Only available when the bus configuration is set to Mixed Bus (i.e. at least one 12C legacy device is presented on

the I13C bus).

Acute Technology Inc.
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MIPI 13C Open Drain Timing Requirements

Symbol Electrical Parameter

tiow op SCL Clock Low Period

toic_op_L SCL Clock Low Period as seen at the receiver

tHIGH_INIT High Period of SCL Clock (for First Broadcast Address)
thiGH_op SCL Clock High Period

toic_op_H SCL Clock High Period as seen at the receiver

troa_op SDA Data Fall Time

tsu_op SDA Data Setup Time During Open Drain Mode

teas Clock After START (S) Condition

teesp Clock Before STOP (P) Condition

TerHPOVerlap Active Controller to Secondary Overlap time during handoff
tavaL Bus Available Condition

tioLe Bus Idle Condition

INEWCRLock Time Interval Where New Controller Not Driving SDA Low

Acute Technology Inc.
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MIPI I3C Push-Pull Timing Requirements

Symbol Electrical Parameter

tlow SCL Clock Low Period

toic L SCL Clock Low Period as seen at the receiver
tHiGH SCL Clock High Period

toic_H SCL Clock High Period as seen at the receiver
tsco Clock in to Data Out for Target

ter_pp SCL Clock Rise Time

tcr pp SCL Clock Fall Time

tH D_PP_Controller

SDA Signal Data Hold (Controller)

tHD PP Target

SDA Signal Data Hold (Target)

tsu_pp SDA Signal Data Setup

Teasr Clock After Repeated START (Sr) Condition

teasr Clock Before Repeated START (Sr) Condition
teT_HO HDR-BT Master to Slave Hand Off Delay

taT sTALL HDR-BT Clocked Not-Ready Data-Block Headers

27
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MIPI 13C 1/0 Stage Characteristics Voltage Requirements

Symbol Electrical Parameter

Vi Low-Level Input Voltage
ViH High-level Input Voltage
VoL Low-level Output Voltage
Vo High-level Output Voltage

28
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5. Sample Result

€ Acute D50 (ert 72

P |Free Run =
‘ n‘ L Ml W li ! (IEIY -
o i i L » oy
R [ [ Trrww——— |I|l|mm ([ Te————
WW”""P | gl wrmluwb —

s sins @ 108 100 ) - 0 11 1 .o 4 01 2190 |

Owniew | Defall | 130

e o co Tar e Toar e " Tor LIERr— L e e 4 P proa P
IS C I S (B e
- - =1 !

untitledi X | EV_I3C_PB_SDR X

LF Sattings X Exit
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MIPI RFFE Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis | Electrical Validation = Cursor | Acquire = Utility

|

Electrical Open
Validation § EV File

MIPI RFFE (Radio Frequency Front-End) is a standard developed by the MIPI Alliance to define
the interface between baseband processors and radio frequency front-end modules in mobile
devices, such as smartphones and tablets. It is part of the broader MIPI (Mobile Industry
Processor Interface) family, which includes various standards for efficient communication

between different components in mobile and embedded devices.

MIPI RFFE is a key enabler in modern wireless devices, providing a standardized and efficient
interface for controlling the RF front-end components in mobile and wireless communication

systems.

Acute Technology Inc.
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B MIPI RFFE Electrical Validation Settings:

1. General Settings: Channel sources, Working Voltage, Frequency Range, Test

Point and Read Operation

r
|2y Electrical Validation

Import Export
12C Settings
125 P General
MIPI13C K Tii Channel Settings
rigger
MIPI RFFE ager
MIPI SPMI H\alidation  scik: | []DSO Channel 1 + | Probe Settings: x10 = m
PDM
<Pl SDATA | [0 DSO Channel 2 ~ | Probe Seftings: | x10  + mn-a
UART(RS232)
Working Voltage(Voo): | 1.80V |2
Frequency Range
® Standard Frequency Range (32 kHz - 26 MHz)
Standard Frequency Range - 1/2 Sub-Rate (32 kHz - 13 MHz)
Extended Frequency Range (26 MHz - 52 MHz)
Extended Frequency Range - 1/2 Sub-Rate (26 MHz - 39 MHz)
Test Point
® BOM (Bus Owner Master)
Slave or non-BOM
Read Operation
® Read
sRead - Synchronous Read
Default Next

2. Trigger Settings:

[2] Electrical Validation

Import Export
12C Settings
125 + General
MIPI'13C DT Command Sequence
Trigger
MIPI RFFE ager
MIPI SPMI HK\alidation Type:  Any Command -
PDM Slave Address: [Xh
SPI
UART(RS232) Register Address (Lower): | Xxh
Register Address (Upper): |XXh
Data
e Any Ofsat
Fixed Ofset | 0 Byte(s)
Data1 |XXh Data5 |X¥h
Data2 |Xxh Data6 |Xxh
Data3 |XXh Data7 |Xxh
Data4 |XXh Data 8 |X¥h
Default Previous Next

Acute Technology Inc.
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3. Electrical Validation: Voltage, Timing and Frequency limitation

|2 Electrical Validation s
Import Export
12C Settings
125 / General
MIPI 13C Trigger Customized EV Parameter:
MIP1 SPMI PValidation ‘ =@
PDM | o fa
SPI ame
UART(RS232) V] for0SCLK Frequenc
> ) (X
A ) X
7 t
2|¥] ¢
3fv] t
EICAR:
5[] ¢
A ) X
v
3l
Default Advance Previous Apply

4. Software electrical validation interface:

"ﬂ"'ﬂl“l Ih\l‘ ’-* |‘Ml ﬂ'n v‘"l I"\ ml'ﬂq' |
r( i
J n IFI \‘
i !

“\ || ‘ll “ H‘hl \J NJ

T il

il

— I J. 11— n 0

ot

Overview | Defail |~ MIPIRFFE

Timestamp SAMID Command Bt Comnt Address Mask Dats. Information
11528 ps Spare (user-d... |Register Wiit 1c PM_TRIG[T:0
3/1.814 s PWR_MODE.
31.814 s TRIG_REGIS:...
42164 s PAModule1(F) |Register Wiit 1c PM_TRIG[T:0
5/2.448 s PWR_MODE.
6/2.448 s TRIG_REGIS:...
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5. Software electrical validation control panel:

A. Stop Conditions:
Stop when acquired X times
Stop when Result Fail > X times

P |Free Run -
Stop

A

Stop conditions

Stop when acquired B- Information:
o - e Select waveform

Stop when Result Fail >
0 = [time(s)

B

Information:

C. Save File:
Acquisition Count: 1 Save aS Html

Fail Count: 1

« < 171 > Save as .MOW(Software format)

Ety Ly =

£¥ Settings R Exit

6. Overview Report:

Y R T
h“ W”‘. I\M ] V‘ ‘ JH““\ |/

h H“ - *'

S—

- "‘“ﬁ“““‘*‘"ﬁ”""‘*‘““‘*“*WJ"J',*'WIA \““Jl H!| | lul i Ir

1y b s "I‘"i w‘ V) \ ll ! I Ia \I }ll 'U“

Overview | Detail  MIPI RFFE

Nam: Descripti Limit Mi Limit Max Mi M M dard Deviati Count Result
1 | SCLK Fre... |26.000 MHz |52.000 MHz |49.200 MHz |52 209 MHz |56.354 MHz (2244 MHz (220 Fail
2 |tsonon Clock Out... |4.700 ns — 6.413ns 7.501ns 9.281 ns 714.000 ps  |230 Pass
3 o Clock Out 4700 ns - 8329 ns 41.946 ns 1563 us 196252 ns  |230 Pass
4 |tk Clock Qut... |2.100 ns 4.000 ns 743000 ps |1.088 ns 1799 ns 204.000 ps  |460 Fail
5 |tom Clock Inpu... |— 0
6 |tk Clock Inpu... |— 0
7 | tsame Clock Inpu__. |— 0
§ | toewn SDATA Sk_.. |0.000 ps. 4.000 ns. -699.000 ps |13.917 ns. 178727 ns [39.049 ns 95 Fail
9 | bsostaom SDATAQu.. [2.100 ns 4.000 ns 743.000 ps (1.088ns 1799 ns 204.000 ps  |460 Fail
10| tos o Time fors... |— 0
11 tosisores s |sRead SD.. |— 0 -
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Detail Report:

Ll

ﬂ ‘H “

t \

‘\
\
‘JI “\l‘ I IJ

|

‘N

)
‘Ul‘

M T

M f
f \"‘- H |

\‘\ ‘7

J

1

\]J

‘lﬂ ‘l, h

I

i ‘i‘ I‘}H yl ‘H

ﬂ
o
A
| VL‘ ‘L‘ur
I

|
J

| [

Overview | Detail | MIPIRFFE
tocwor | tecorn | tecwm | fecua | tscwmm | tsewm tomomsa | tsumms | bimee  twwa tiwa | tsus  tes | tscwowwsom | tscsouwsor | fscsomusor | tscuedpsor | tscumsom | tscwmmusom 4P
Waveform No. | TimeStamp cMD Limit Min Min Mean Max Count Result

114 446.000 ns Reg. Wi 4.700 ns 8.329ns 49.236 ns 926.399 ns 23 Pass
2 12 764.000 ns Reg. Wr 4.700 ns 8371 ns 17677 ns 203284 ns 23 Pass
3|21 764.000 ns Reg Wr 4.700 ns 8604 ns 77199 ns 1563 us 23 Pass
4|22 1.082us Reg. Wr 4.700 ns 8.636 ns 17916 ns 203.344 ns 23 Pass
5341 446.000 ns Reg. Wr 4.700 ns 8474 ns 49477 ns 926007 ns. 23 Pass
6|32 764.000 ns Reg Wr 4.700 ns 8537 ns 17.822 ns 203 216 ns 23 Pass
744 764.000 ns Reg. Wi 4.700 ns 8.463 ns 77161 ns 1.562 us 23 Pass
8 42 1.082us Reg. Wr 4.700 ns 8559 ns 17.865 ns 203248 ns 23 Pass
9 |51 764.000 ns Reg Wr 4.700 ns 8581 ns 77197 ns 1562 us 23 Pass
10 5-2 1.082us Reg. Wr 4.700 ns 8.587 ns 17.916 ns 203.242 ns 23 Pass

8. Reference Point Dialog & Waveform:

?‘ MIPI RFFE Validatio

0 I

) Detail

tscikoL

Waveform No. Time Stamp Limit Min
Oveniew = Detall | WMIPIRFFE | 446.000 ns | Reg. Wr 4.700 ns |
o | lscwore | bscvmr | e | bscuam o tsomors s & Time 4 Time Yolt AVolt  Result =l v som | tscurmusor 4 ¥

Waveform No.  TimeStamp. cMD Limit Min Min |1 (05, 925.400 ns) 925.400 ns  |(990 mV, 990 mV) (% Pass
111 446.000 ns Reg. Wr 4700 ns 8329 ns 497 (934.732ns, 943458 ns) |8726ns (990 mV, 990 mV) oV Pass
2 (12 764.000 ns Reg. Wr 4.700 ns 8371ns 173 (954549 ns, 962.879ns) (8330 ns (990 mV, 990 mV) oV Pass
3|21 764.000 ns Reg. Wr 4.700 ns 8.604 ns 774 (973.036 ns, 983.107 ns) [10.071ns (990 mV, 990 mV) oV Pass
4|22 1.082us Reg. Wr 4700 ns 8636 ns 7|5 |(992.680 ns, 1.001 ps) 8.803ns  |(990 mV, 990 mV) oV Pass
531 446.000 ns Reg. Wr 4.700 ns 8474 ns 4816 (101 ps. 1.022 ps) 10.871ns  ((390 mV, 990 mV) [\ Pass
6 (32 764.000 ns Reg. Wr 4.700 ns 8.537 ns 1717 |(1.030 ps, 1.039 ps) 8.715 ns (990 mV, 990 mV) oV Pass
7|41 764.000 ns Reg. Wr 4.700 ns 8463 ns 7118 (1.049 ps, 1.059 ps) 10.340ns  |(990 mV, 990 mV) oV Pass
8 |42 1.082us Reg. Wr 4.700 ns 8650 ns 179 | (1.069 ps. 1.079 ps) 10.162ns  ((390 mV, 990 mV) [\ Pass -l
9 |51 764.000ns  |Reg. Wr 4700 ns 8.581 ns 77

% Close

10/52 1.082us Reg. Wr 4700 ns 8.587 ns 179168 [awszazns 23 [Pass
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9. Html Report:

Acute.

PC-based T&M Instruments
Electrical Validation Report

Overview Results:

Total: 33

Test Instrument Model MS03124V
Test Instruments Serial Number] MSV31240021
Test Date 12-09-2024 15:32.11
S/W Version 1862
Protocol MIPI RFFE

2 tscLion Clock Output High Time 4700 ns 6.413 ns 7 501 ns 9281ns [714.000 ps 230 |36.4% — vPass
3 [sciwoL Clock Output Low Time G700ns  |— 8320ns  [41946ns [1563us  |196.252 ns 230 |77 2% = Fass
4 |tscikomr Clock Qutput Transition (Rise/Fall) Time 2100ns [4000ns [743.000ps [1088ns  [1799ns  [204.000 ps 450 [646%  [550% feFail
5  |lscian Clock Input High Time — = == o = =

& flscim Clocl Ingut Low Time — — - — 0 — — -

7 |lscuatr Clock Input Transition {Rise/Fall) Time — — — 0 — —

8 tsuew m SDATA Skew Relative fo SCLK, BOM Master Oufput 0.000 ps 4.000ns  |-699.000 ps [13.917 ns  [178.727 ns |39.049 ns 95 — 4368 2%  [WFail
9 tsoaraoTa_m 2.100 ns 4000ns (743000 ps [1088 ns 1.789 ns 204.000 ps 460  |-64.6% 1-55.0% [xFail
10 |to = cm Time for sRead Data Output Valid from SCLK Ricing Edge - Slave |— — - — 0 |— — -

11 |lsoamore s sk sRead SDATA Output Transition (Rise/Fall) Time - Slave — = — 0 |- -
12 sy m_re SDATA Setup Time, with respect to SCLK Output - BOM - Read — — 0 — —
13 [l mrd 'SDATA Hold Time, with respect to SCLK Output - BOM - Read |— — — — 0 — — -
14 flsu_m R | SDATA Setup Time_with respect to SCLK Oufput - BOM - sRead — — o — —
15 [bamsr | SDATA Hold Time, with respect to SCLK Quiput - BOM - sRead [ = — 0 I— —
16 fisus SDATA Setup Time, with respect to SCLK Input - Slave {or non-BOM) |— — — — 0 — — -
17 s M) I - — — 0 — - E
18 |tsciwon_Hsor (HSDR) Clock Output High Time — - — — o I — -
19 |lscikol_HsoR (HSDR) Clock Output Low Time = = I — o — — .
20 ['scucotr_Hsor (HSDR) Clock Output Transition (Rise/Fall) Time |— — - — 0 - — -
21 [tsciean Hsor (HSDR)_Clock Input High Time = = — — 0 = — -
22 (HSDR) Clock Input Low Time |— - - - — — 0 — — -
23 (HSDR) Clock Input Transition (Rise/Fall) Time - - = = 0 = = =
24 (HSDR) Time for Read Data Output Valid from SCLK Rising Edge - Slave |— - - — 0 - - -
25 |lspamaoTr s_ra_nsor|(HSDR) Read SDATA Ouiput Transition (Rise/Fall) Time - Slave - - E = 0 — — -
26 |tep_s sr HsDR (HSDR) Time for sRead Data Output Valid from SCLK Rising_ Edge - Slave|— — o I —
27 |tspaaota_s_sr_nsor|(HSDR) sRead SDATA Output Transition (Rise/Fall) Time - S| E — — o — —
28 |tsu_m_ro_xsor (HSDR) SDATA Setup Time, with respect 1o SCLK Output - BOW - Read |— — 0 — —
ECJ v p— [HSMRY RNATA Hald Tima with racnart fa S01K Ouinnt - BOM - Raad  |— _ = n = —

fscLk - Test Result:  Fail
Description: SCLK Frequency

26.000 MHz[52.000 MHz[49.200 MHz|52.209 MHz|56.354 MHz(2 244 MHz
Histogram

220 [89.2% 5.4%

Value Range

40.2 MHz ~ 40.016 MHz

49.816 MHz ~ 50.631 MHz

50.631 MHz ~ 5

51.347 MHz ~ 52.062

54208 MHz ~ 54.023

54.023 MHz ~ 55.630 M

56.630 MHz ~ 55.354 M

Min Detail Report Row: 1, Test Index. 8 Detail Repori Row. 1, Test Index. 9
H | ' ) 141PI RFFE Vaidation m . p

Acute Technology Inc.
Copyright©2025
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MIPI SPMI Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis | Electrical Validation | Cursor | Acquire = Utility

=

Electrical
Validation

Use an oscilloscope to do MIPI SPMI Electrical Validation to ensure that the MIPI SPMI meets the
defined specifications. It can be confirmed that the electrical characteristics of the signal to be

tested meet the specifications after a long burn-in test. For protocol electrical validation.

MIPI SPMI (System Power Management Interface) is a specification developed by the MIPI
Alliance (Mobile Industry Processor Interface) for managing power in mobile and embedded
systems. The primary goal of SPMI is to provide a standardized communication interface between
power management ICs (PMICs) and various system components, allowing efficient power
distribution and power state management in devices like smartphones, tablets, and other

embedded systems.

Acute Technology Inc.
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B MIPI SPMI Electrical Validation Solution

1. General Setting: Channel sources, working voltage, speed and version

|2 Electrical Validation

12C Settings
125 “General
MIPI'13C xTriggBl Channel Settings
MIPI RFFE Ll
MIPI SPMI Hvalidation SCLK: | [1DSO Channel 1 ~ | Prabe Settings: | x10
PDM
5P| SDATA: [ DSO Channel 2 ~  Probe Settings: | x10
UART(RSZ232)
Working Voltage(Voo): 330V 5
Device
&) High Speed (HS) Device
Low Speed (LS) Device
Version: |v2.0 -
Default

2. Trigger Setting:

-m—,
-m.-,

|2 Electrical Validation

12C Settings
125 “ General
MIPI13C 3Tii Command Sequence
Trigger
MIPI RFFE ager
MIPI SPMI HKvalidation Type: | Any Command -
PDM Slave Address: Xh
SPI
UART(RS232) Register Address: | XXXxh
Data
Data1 | Xxh Data5 | XXh Data §
Data2 |X¥h Data6 |XXh Data 10
Data3 | Xxh Data7 | XXh Data 11
Datad | Xxh Data8 | Xxh Data 12
Default

XXh
Xxh
Xxh
Xxh

Data 13 | XXh
Data 14 | Xxh
Data 15 | Xxh

Data 16 | X¥h

Import Export
Next

Import Export
Previous | Next
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3. Electrical validation settings: Frequency, Time and Voltage limitation

|2 Electrical Validation X
Import Export
12C Settings
125 # General
MIPII3C Customized EV Parameter:
MIPI RFFE Trigger .
MIPI SPMI “PValidation T
~| UX
PDM —
SPI <L
| UART(RS232) 1|¥] fsccSCLK Frequency
A ) X
| : -
=1+ -
2|v] & e
3/¥] ¢ e e
alv] t A - -
5|¥] ¢ A e
5[] t A
7V t A
A ) X
F =
17 N -
Default Advance Previous Apply

4. Software electrical validation interface:

iR Al

Sequsres oot Canditon sid JERWLE AL ) Lo B0

Overview | Detail | MIPISPMI
Timestamp MArbitration Comman d Addr. (h) Reg. Addr. (h) Byte Count Data (h) Error
1/12.824 ps MPLO Extended Register Write Long SAM) A140 12) 4003
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5. Software electrical validation control panel:

A. Stop Conditions:
Stop when acquired X times
Stop when Result Fail > X times

P |Free Run B
Stop

A

Stop conditions

Stop when acquired B- Information:

1000 < | time(s)
Stop when Result Fail > Se|ECt Wavefo rm
0 = ltime(s)
C. Save File:
Information:

Acquisition Count: 1 Save aS Html

Fail Count: 1

« < 11 S Save as .MOW(Software format)

C

£¥ Settings *® Exit

6. Overview Report:

il

Wi

[l

\‘ i1

U A N

ittty |||1 o |1 1 L 11

Sequeses St Conifon N T N T NI

Overnview | Detail MIP1 SPHI

Name Description  Limit Min Limit Max Min Mean Max indard Deviati Count Result
1 |fsk SCLK Fre 32000 KHz (26.000 MHz |173.325 KHz|9.141 MHz |10.686 MHz |1.753 MHz (333 Pass
2 [tscikm SCLK Qut__. (12000ns  [— 41.401 ns 51548 ns 109473 ns (13618 ns 338 Pass
3 | toke SCLK Out... (12.000ns  — 41.361 ns 1023586 ns  |6.718 us 501.997 ns  |340 Pass
4 | towkork SCLK Out... {2100 ns. 5.300 ns. 984.000 ps (2442 ns 7153 ns 1618 ns 678 Fail
5 | tsraom SDATAOu... |2.100 ns 5.300 ns 974.000 ps (1347 ns 1932ns 234000ps (M7 Fail
6 |t SDATA Ou... |0.000 ps 11.000ns |408.000 ps (163644 ns |5401us 814.092ns | 114 Fail
75 SDATA Se.... (1.000 ns — 26.694ns  |46.232 ns 98.913 ns 12421 ns 83 Pass
8 [t SDATAHo... |5.000 ns — 43207 ns 195261 ns |5299us 790518 ns | 114 Pass
9 v Low-Level . |0.000 uV 360.000 mV |-337.083 mV [28.764 mV 283550 mV 135513 mV |340 Pass
10 Vs High-Level . (1440 V 1.800V 2997V 3325V 3700V 134.058 mV |338 Fail

39



Acute

PC-based T&M Instruments

7.

Detail Report:

Sequence Start Condition

T

1 “L 0

N T T I ———————

Overview | Detail MIPI SPMI
fsouc tscwan tecukor tescixara teomora ) ts tu \A Vi
Waveform No  TimeStamp. CMD LimitMin _ Limit Max Min Mean Max Count Result

111 484.000 ns  |31h 32.000 KHz |26.000 MHz |173.327 KHz|9.213 MHz (10.654 MHz |66 Pass
221 277.000ns | 16h 32.000 KHz |26.000 MHz |1494 MHz |9.269 MHz (10686 MHz |57 Pass
331 222000 ns |31h 32.000 KHz |26.000 MHz (173325 KHz [9.134 MHz | 10666 MHz | 104 Pass
441 1.806 us 32.000 KHz |26.000 MHz |8.600 MHz |9.636 MHz (10667 MHz (12 Pass
551 537.000ns |31h 32.000 KHz |26.000 MHz |208 841 KHz |8.957 MHz (10667 MHz |94 Pass

Overview  Detail MIPI SPMI
foow | tsowor | tsowo | tscwom | tomom o [t [t | V| W

NaveformNo TimeStamp CMD Limit Min  Limit Max Min Mean Max. q
1141 484,000 ns  [31h 1440V 1800V 3046V 3303V 3601V 67
221 277.000 ns | 16h 1440V 1.800V 3.039V 33V 3.700 vV 58
331 222000 ns |31h 1440V 1800V 2997V 3283V 3531V |ﬂi
4441 1.806 us 1440V 1800V 3176V 3366V 3588V 13
561 537.000 ns |3th 1440V 1.800 vV 3.067 V. 3.379V 3.623 V 95'

Vi
® [ Waveform No. Time Stamp TMD Limit Min Limit Max s
1 | 484.000 ns | 31h | 1440V | 1.800 V
Time & Time olt AValt =
1 |(966.548 ns, 1.010ps)  [43.261ns  |(231V,231V) oV j
2 (1.061 ps, 1.110 ps) 48762ns  [(231V.231V) ov
3 (1172 ps, 1220 ps) 48537ns {231V, 231V) ov
4 |(1.271 ps, 1.320 ps) 48.872ns  |(231V,231V) ov
5 |(1.371 ps, 1.420 ps) 48720ns {231V, 231V) 0V
6 (1487 ps, 1630 ps) 43.261ns |23V, 231V) oV
7 |(1.581 ps, 1.630 ps) 48614ns 231V, 231V) ov
8 |(11.662ps, 11710 ps)  [48.342ns  |(231V,231V) oV
9 |(M.761ps, 11810 ps)  [46.861ns 231V, 2.31V) oV
|
X Close
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9. Html Report:

Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MS03124V
TestInstruments Serial Number| MSV31240021
Test Date 12-09-2024 14:54:25|
SIW Version 1.8.62

Protocol MIPI SPMI
Overview Results:
Total: 10
Pass: §
Fail: 4
1 fscLk SCLK Frequency. 32.000 KHz|26.000 MHz[173.325 KHz(9.141 MHz [10.686 MHz|1.753 MHz 333 |4416% -58.9% vPass
2 tscLkoH |SCLKC ut High Time 12.000 ns |— 41401 ns  |531.546 ns [109.473 ns |13.618 ns 336 [245.0% vPass
3 tscLioL ut Low Time 12.000 ns |— 41.351 ns  |102.355 ns[5.718 us 501.997 ns 340 [2446% vPass
4 tscLkoTR |SCLK Output Transition (Rise/Fall) Time [2.100 ns 5.300 ns 984000 ps |2.442ns [7.153 ns 1618 ns 678 |-53.1% 35.0% XFail
5 tspATAOTR|SDATA Output Transition (Rise/Fall) Time|2.100 ns  [5.300 ns 974.000ps |1.347ns [1.932 ns 234.000 ps 17  |-53.6% -63.5% XFail
G ty SDATA Quiput Valid Time 0.000ps [11.000 ns [-408.000 ps |163.644 ns(5.401 us 814.092 ns 14 |- 48997.2% |XFail
7 tg SDATA Setup Time 1.000 ns — 26.694 ns 146232 ns (98913 ns |12.421ns 83 12569 4% vPass
5 ty SDATA Hold Time 5.000 ns — 43.207 ns 195.261 ns(5.299 us 790.518 ns 14 [764.1% -~ vPass
B Vi Low-l evel Voltage 0.000 uv  |360.000 mV|-337.083 mV[28.764 mV |283.550 mV[135.513 mV 340 |- -21.2% vPass
10 Vh High-Level Voltage 1.440V 1.800V 2.997 V 3.325V 3.700 vV 134.058 mV 338 [108.1% 105.5% ®Fail

fscLk - Test Result: Pass
Description: SCLK Frequency

32.000 KHz[26.000 MHz|173.325 KHz|5.141 MHz|10.686 MHz|1.753 MHz 333 |441.6% -58.5%
Histogram

Value Range Occurance Count

73395 kHz ~ MHz | 8

1.225 MHz ~ 2276 MHz

5.420 MHz ~

6.431 MHz -

8.583 MHz ~ 9.634 MHz

9:634 MHz ~ 10.638 MHz

Detail Report Row: 2, Test Index: 41

il
I

Seifuence Sl Condition

Acute Technology Inc.
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PDM Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis = Electrical Validation | Cursor = Acquire Utility_

|

Electrical Open
Validation § EV File

Use an oscilloscope to do PCM Electrical Validation to ensure that the PDM meets the defined

specifications. It can be confirmed that the electrical characteristics of the signal to be tested

meet the specifications after a long burn-in test. For protocol electrical validation

PDM Protocol electrical characteristic detection is usually divided into two types: vertical

(voltage) and horizontal (time/phase).

Therefore, when using this function, you must first set the selected protocol and specifications,

and then repeat the test to get the electrical characteristics test report. The test items will have

different specifications and standards depending on the PDM baud rate.

Part of the electrical characteristics of common PDM specifications:

DIGITAL AUDIO INTERFACE

:El:ﬂg;eGLK High Frequency oLk 508 BB MHz
:EI:JQ_EGLK Low Freguency feLkL 184 4732 MHz
POM_CLEK High Time tPoM_CLKH 40 ns
PDOM_CLEK Low Time tPOM_CLEL 40 ns

Acute Technology Inc.
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The report of common PDM validation:

Overview | Detail FDM
MName Description Limit Min Limit Max Min Mean Max andard Deviati Count Result =
1 |fo Clock freq... [0.000 Hz 3.072 MHz [3.027 MHz |3.030 MHz |3.034 MHz [17.798 KHz |4430 Pass
2 |t Low Perio... |130.208ns |195.312ns |163.008 ns |163.289ns |163.541ns |1.399ns 4520 Pass
3 |t High Perio... |130.208ns |195.312ns |163.162ns |163428ns |163.717ns |1.709ns 45920 Pass
4 |t Rise time ... |— 13.000 ns 1.380 ns 1.621 ns 1.859 ns 2428 ns 4930 Pass
5 [t Fall time o... [— 13.000 ns 1412 ns 1.661 ns 1.862 ns 2529 ns 4930 Pass
6 |t Delay time... [40.000 ns 80.000 ns 57.382 ns 64.017 ns 74913 ns 77.763 ns 2500 Pass
7 |t Delay time... |— 100.000 ns |60 111 ns 67.555 ns 79.252 ns 83.904 ns 2500 Pass B
g |t Delay time_.. [40.000 ns 80.000 ns 54659 ns 60.684 ns 71.123 ns 67.169 ns 2440 Pass
g |t Delay time... [— 100.000 ns  |67.573 ns 64.149 ns 75.158 ns 71.543 ns 2440 Pass _l

Dedicated page for Electrical Validation:

5. Frequency: Clock speed

Informaton

6. Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation
7. Voltage: VL, VH, etc.

43
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Frequency:
Symbol Electrical Parameter
fscL PDM_CLK Frequency Range
Time:
Symbol Electrical Parameter
tlow Low Period of the Clock
tHiGH High Period of the Clock
trcL Rise time of Clock signal
trcL Fall time of Clock signal
top Delay time from Clock edge to Data Rise driven
trop Delay time from Clock edge to Data Fall driven
trov Delay time from Clock edge to Data Rise valid
trov Delay time from Clock edge to Data Fall valid
Voltage:
Symbol Electrical Parameter
Vcikiow Low-level Input voltage for clock
VcikHigh High-level Input voltage for clock
Vbatalow Low-level Input voltage for data
VbataHigh High-level Input voltage for data

44
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B PDM Electrical Validation Settings:

1. General Settings: Channel sources, working voltage and speed
Settings

=<»General
Channel Settings
¥ Decode L

Hvaiidation CLK: | []DS0 Channel 1~ | Probe Settings: | x10

-m—,
,m

DATA: | [[] DSO Channel 2~ | Probe Settings: | x10

Working Voltage(Voo): | 180V -

-

PDM Clock Speed: | 3072 - | KHz

Default

Acute Technology Inc.
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2. Decode Settings: PDM decoding settings

Settings
W General

Audio Settings
“?Decode 2
HKvalidation ®) Decimation Rate:

Audio Frequency
Mono & Stereo
Mode: | Stereo
Default

XG4 -

48 KHz

Previous Mext

46
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3. Electrical validation settings: Volt

age, timing, frequency limitation

Settings
“ General
Decode || Customized EV Parameter:
PValidation —
Name Description Win IVI —
1[¥] fo1x Clock frequency |0 kHz |3.072 MHz
Time
Name Description Min M m—
tuow Low Period of the Clock |130.208 ns [195.312 ns |
219 tuiHigh Period of the Clock |130.208 ns 1195312 ns |
3[¥] e Rise time of CLK signal Ix [13ns |
47 tex Fall time of CLK signal Ix [13ns |
5|¥] t.on Delay time from Clk edge to Data Rise driven |40 ns "80 ns |
6/¥] tuo Delay time from Clk edge to Data Fall driven |40 ns "80 ns |
7[¥] t.ov Delay time from Clk edge to Data Rise Valid Ix [100ns |
8[¥] tow Delay time from Clk edge to Data Fall Valid Ix [100ns |
Voltage
[Mame Description in IVI —
1[¥] Vs Low-level input voltage for clock |—U.5 v "0.54 v |
EE‘ Vepsign High-level input voltage for clock |1.25 v " 23V |
EE Voustow [LOW-level input voltage for Data |—U.5 ' " 054V |
1@ VousigiHigh-level input voltage for Data |1.25 v " 23V |
|~
Default | | Advance | | Previous | | Apply
Acute Technology Inc.
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4. Software electrical validation interface:

\\

L

j'm\h\h

|

| f\ijhh\N\

il

L

oM

TRV

Overview Detail PDM ‘
Timestamp L R Information

1 |0s Baseband Sampling Rate:46 KHz, Decimation ... j

2 (0s

3 106 ns 1

untitled! X EV_PDM_Stereo X

5. Software electrical validation control panel:

A. Stop Conditions:
P |Free Run . .
. Stop when acquired X times
St . .
- Stop when Result Fail > X times
Stop conditions .
Stop when acquired B- |nf0rmat|0n:
1000 - time(s)
Stop when Result Fail > SeleCt Waveform
0 time(s)
C. Save File:
Information:
A‘:q“‘Si}:mf‘l gounm Save as Html
171 > Save as .MOW(Software format)
C
ey | gl =l
Ets L =
£¥ Settings *® Exit
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6. Overview Report:

10 Julumnmm _]![Iljll_lllllll

Qvenview Detail

Name Description  Limit Min  Limit Max Min Mean Max ndard Deviai  Count Result =
1 |fax Clock freq... |0.000 Hz 3.072MHz |3.027 MHz |3.030 MHz [3.034 MHz (17.798 KHz (4430 Pass
2 | tuow Low Perio... |130.208 ns |195.312ns [163.008 ns |163.289ns |163.541ns (1399 ns 4520 Pass
3 |t High Perio... (130208 ns (195312 ns ([163.162ns |[163428ns (163.717ns (1.709 ns 4520 Pass
4 |to Rise time ... |— 13.000 ns 1.380 ns 1.621 ns 1.859 ns 2428 ns 4530 Pass
5 |tict Fall time o... |— 13.000 ns 1412 ns 1.661 ns 1.862 ns 2529 ns 4930 Pass
6 |tmoo Delay time... |40.000 ns 80.000 ns 57.382 ns 64.017 ns 74.913 ns 77.763 ns 2500 Pass
T |t Delay time... |— 100.000 ns  |60.111 ns 67.555 ns 79.252 ns 83.904 ns 2500 Pass B
g |tw Delay time... [40.000 ns 80.000 ns 54 659 ns 60.684 ns 7123 ns 67.169 ns 2440 Pass
g9 |tw Delay time... |— 100.000 ns  |57.573 ns 64.149 ns 75158 ns 71.543 ns 2440 Pass _l
untitled! X | EV_PDM_Stereo X

Acute Technology Inc.
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7. Detail Report:

1l ﬁl IHIII i

1 001 U

ot AL

Overnview Detail

fou tiow =t troL tey too tov ton tow Veson Wit o Ventian Wittt

Waveform Mo. TimeStamp Limit Min Limit Max Min Mean Max Count Result =
1 141 81.316 us 0.000 Hz 3.072MHz  |3.027 MHz  |3.030 MHz |3.033MHz |443 Pass
2 |21 81.316 us 0.000 Hz 3072 MHz  |3.028 MHz  |3.030 MHz  |3.033MHz |443 Pass
331 81.316 us 0.000 Hz 3.072MHz  |3.028 MHz |3.030 MHz |3.034 MHz |443 Pass
4 |41 81.316 us 0.000 Hz 3072MHz  |3.029MHz  |3.030 MHz  |3.032 MHz  |443 Pass
5 51 81.316 us 0.000 Hz 3.072MHz  |3.028 MHz |3.030 MHz |3.033MHz |443 Pass
6 |6-1 81.316 us 0.000 Hz 3072 MHz  |3.027 MHz  |3.030 MHz  |3.033MHz  |443 Pass
7|7 81.316 us 0.000 Hz 3.072MHz  |3.029 MHz |3.030 MHz |3.032 MHz |443 Pass ||
8 |81 81.316 us 0.000 Hz 3072 MHz  |3.027 MHz  |3.030 MHz  |3.033 MHz  |443 Pass —l

untitled1 X EV_PDM_Stereo X
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8. Reference Point Dialog & Waveform:

2 Detail
ok
Overview | Detail | PDM [ wWaveform No. | Time Stamp | Limit Min | Limit Max | Min |
=] ] 1 51316 Us 1 0.000 Hz [ soemiz | aozrWiz |
fouc tow tinan ter ey too tow Loo tow Veran Vot
Time & Time Volt & Yalt Result =
Waveform No. TimeStamp Limit Min Limit Max Min Mean j
114 81316us  |0.000Hz  [3.072MHz [3.027 MHz [3.030 MHz 4 1 |(16439ps. 16.769ps)  |330.000ns |(540mV. 1.26V) i
2 |21 81316 us  [0.000Hz  |3.072MHz |3028MHz |3.030MHz |3|° (U669 ks, 17.099ps) 330022 ns |(840 mV. 1.26 V) 20
331 §1316us |0.000Hz  |3.072MHz |3028MHz |3.030mHz |3|° |(1T099ks 742 ps) 329944 ns |(E40 MV, 1.26V) P
44 81316us  |0000Hz |3072MHz |3029MHz |3030MHz |a| |(7429ks, 17783 us) 330069 ns |(540 mY, 1.26V) ey my
s |54 81316us  |0000Hz  |3072MHz [3.028 MHz |3.030 MHz 4 B = 0=V (0050 ns | (G40 mV. 126 V) ol
6 |61 81316us  |0000Hz |3.072MHz |3.027MHz |3.030MHz |3|C (18089 ks 18418 ps) 329840 ns |(E0mY. 1.26V) EmY
7 |(18.419 s, 18.749 330122 ns | (540 mV, 1.25 V) 720 mv
7|71 81316us |0.000Hz  |3.072MHz [3.029MHz |3.030 MHz 4 ( b= ke ne |(40mv. J m
8 81 81316us  |0000Hz |3072MHz |3027MHz |3030MHz |3|5 |(18-7494ks 19073 us)  |330.000ns |(E40 mY, 1.26V) ey my
|9 [(19.079 s, 19.409 ps)  |329.943ns (540 mV, 126 V) 720 mV' -
untitled! X EV_PDM_Stereo X Close
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9. Html Report:

Acute.

PC-based T&M Instruments

Electrical Validation Report

Test Instrument Model MS03124V
Test Instruments Serial Number| MSV31240017
Test Date 09-21-2023 1027.35
SIW Version 1.7.50
Protocol PDM

Overview Results:
Total: 13
Pass: 13
Fail: 0
index Name | Descripion | LimitMin [LimitMax [ Min [ Mean Standard Deviation Count|Margin Min Margin Max Result
N Jlex 0.000Hz  [3.072 MHz [3.027 MHz [3.030 MHz [3.034 MHz [17 798 KHz 4430
2 |io 0 Clod 130.208 ns 195312 ns [163.008 ns [163 289 ns [163 541 ns |1.399 ns 4920
3 [twon |High Period of the Clock 130.208 ns 195312 ns [163.162 ns [163.428 ns (163717 ns [1.709 ns 14920
4 teL |Rise time of CLK signal s 13000ns [1380ns [1.621ns [1.859ns [2428ns [4930
5 ftece 'Fall time of CLK signal = |13.000ns ||1412ns [1661ns ([1.862ns 2520 ns 4930
6 [too  [Delay time from Clk edge to Data Fall driven [40.000ns [80.000ns [57.382ns [64017 ns [74.913ns |77.763 ns [2500
7 [v  |Delay time from Clk edge to Data Fall Valid |- 100.000ns [60.111ns_[67.555ns [79.252 ns |83.904 ns 2500
8 [too  |Delay time from Clk edge to Data Rise driven[40.000 ns  [80.000 ns [54.659 ns [60.684 ns [71.123 ns [67.169 ns 2440
9 [tov  |Delaytime from Clk edge to Data Rise Valid |— 100.000ns [57.573ns [64149ns [75.158ns |71543ns 2440
10 VokLow Lo ut vollage for clock 500,000 mV|540.000 mV]-56.786 mV|-50.438 mV]-42 405 mV|49.004 mV _ 14920 |-886%
11 [VpataLow [Low-level input voltage for Data -500.000 mV]/540.000 mV|-55.069 mV [49.177 mV [-35 568 mV|51 321 mV 2467 [890% [ -1066% |-Pass
12 |Vcikwigh |Hi nput voitage for ¢ 1260V 2300V [1825V  [1835V  [1850V [93739mV 4930 [448%  [-196% ~Pass
13 |[Vpatshigh!High-level input voltage for Data 1260V |2300V_ [1499V  [1515V [1531V _ |77.266mV 2467 [190%  |-334% vPass

foLk - Test Result:  Fass
Description: Clock frequency

1HZ[3 027 hiHz[3 030 MHZ]3.034 MHz[i7.798 KHz
Histogram

"

iz

3033 Mz - 3034 Mz | 8

Min Detail Report Row: 1, Test Index: 340 Detail Report Row: 3, Test Index: 431

H T ! T
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SMBUS Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis = Electrical Validation | Cursor = Acquire Utility_

|

Electrical Open
Validation § EV File

Use an oscilloscope to do PCM Electrical Validation to ensure that the PDM meets the defined
specifications. It can be confirmed that the electrical characteristics of the signal to be tested
meet the specifications after a long burn-in test. For protocol electrical validation

PDM Protocol electrical characteristic detection is usually divided into two types: vertical

(voltage) and horizontal (time/phase).
Therefore, when using this function, you must first set the selected protocol and specifications,
and then repeat the test to get the electrical characteristics test report. The test items will have

different specifications and standards depending on the PDM baud rate.

Part of the electrical characteristics of common PDM specifications:

DIGITAL AUDIO INTERFACE

:El:ﬂg;eGLK High Frequency oLk 508 BB MHz
:EI:JQ_EGLK Low Freguency feLkL 184 4732 MHz
POM_CLEK High Time tPoM_CLKH 40 ns
PDOM_CLEK Low Time tPOM_CLEL 40 ns

Acute Technology Inc.
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The report of common PDM validation:

Overview Detail PDM

Name Description Limit Min Limit Max Min Mean Max andard Deviati Count Result =
1 |fo Clock freq... [0.000 Hz 3.072 MHz [3.027 MHz |3.030 MHz |3.034 MHz [17.798 KHz |4430 Pass
2 |t Low Perio... |130.208ns |195.312ns |163.008 ns |163.289ns |163.541ns |1.399ns 4520 Pass
3 | tiH High Perio... |130.208 ns [195.312ns |163.162ns |163.428ns |163.717ns |[1.709ns 4920 Pass
4 |to Rise time ... |— 13.000 ns 1.380 ns 1.621 ns 1.859 ns 2428 ns 4930 Pass
5 |t Fall time o... [— 13.000 ns 1412 ns 1.661 ns 1.862 ns 2529 ns 4930 Pass
6 |t Delay time... |40.000 ns 80.000 ns 57.382 ns 64.017 ns 74.913 ns 77.763 ns 2500 Pass
7 |t Delay time... |— 100.000 ns  [60.111 ns 67.555 ns 79.262 ns 83.904 ns 2500 Pass B
g |t Delay time... |40.000 ns 80.000 ns 54 659 ns 60.684 ns 71123 ns 67.169 ns 2440 Pass
g |t Delay time_.. |— 100.000 ns  |57.573 ns 64.149 ns 75.158 ns 71.543 ns 2440 Pass _l

Dedicated page for Electrical Validation:

Informaton

8. Frequency: Clock speed
9. Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation
10. Voltage: VL, VH, etc.

Acute Technology Inc.
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Frequency:
Symbol Electrical Parameter
fscL PDM_CLK Frequency Range
Time:
Symbol Electrical Parameter
tlow Low Period of the Clock
tHiGH High Period of the Clock
trcL Rise time of Clock signal
trcL Fall time of Clock signal
top Delay time from Clock edge to Data Rise driven
trop Delay time from Clock edge to Data Fall driven
trov Delay time from Clock edge to Data Rise valid
trov Delay time from Clock edge to Data Fall valid
Voltage:
Symbol Electrical Parameter
Vcikiow Low-level Input voltage for clock
VcikHigh High-level Input voltage for clock
Vbatalow Low-level Input voltage for data
VbataHigh High-level Input voltage for data
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B SMBUS Electrical Validation Settings:

1. General Settings: Channel sources, working voltage and speed
Settings

=<»General
Channel Settings
¥ Decode L

Hvaiidation CLK: | []DS0 Channel 1~ | Probe Settings: | x10

-m—,
,m

DATA: | [[] DSO Channel 2~ | Probe Settings: | x10

Working Voltage(Voo): | 180V -

-

PDM Clock Speed: | 3072 - | KHz

Default

Acute Technology Inc.
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2. Decode Settings: PDM decoding settings

Settings
W General

Audio Settings
“?Decode 2
HKvalidation ®) Decimation Rate:

Audio Frequency
Mono & Stereo
Mode: | Stereo
Default

XG4 -

48 KHz

Previous Mext
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3. Electrical validation settings: Voltage, timing, frequency limitation

Settings
“ General
Decode || Customized EV Parameter:
PValidation —
Name Description Win IVI —
1[¥] fo1x Clock frequency |0 kHz |3.072 MHz
Time
Name Description Min M m—
tuow Low Period of the Clock |130.208 ns [195.312 ns |
219 tuiHigh Period of the Clock |130.208 ns 1195312 ns |
3[¥] e Rise time of CLK signal Ix [13ns |
47 tex Fall time of CLK signal Ix [13ns |
5|¥] t.on Delay time from Clk edge to Data Rise driven |40 ns "80 ns |
6/¥] tuo Delay time from Clk edge to Data Fall driven |40 ns "80 ns |
7[¥] t.ov Delay time from Clk edge to Data Rise Valid Ix [100ns |
8[¥] tow Delay time from Clk edge to Data Fall Valid Ix [100ns |
Voltage
[Mame Description in IVI —
1[¥] Vs Low-level input voltage for clock |—U.5 v "0.54 v |
EE‘ Vepsign High-level input voltage for clock |1.25 v " 23V |
EE Voustow [LOW-level input voltage for Data |—U.5 ' " 054V |
1@ VousigiHigh-level input voltage for Data |1.25 v " 23V |
|~
Default | | Advance | | Previous | | Apply
Acute Technology Inc.
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4. Software electrical validation interface:

\\

L

j'm\h\h

|

| f\ijhh\N\

il

L

oM

TRV

Overview Detail PDM

Timestamp L R Information ﬂ ‘
1 |0s Baseband Sampling Rate:46 KHz, Decimation ...
2 (0s
3 106 ns 1 '_l

untitled! X EV_PDM_Stereo X

5. Software electrical validation control panel:

D. Stop Conditions:
P |Free Run . .
. Stop when acquired X times
St . .
- Stop when Result Fail > X times
Stop conditions .
Stop when acquired E- |nf0rmat|0n:
1000 - time(s)
Stop when Result Fail > SeleCt Waveform
0 time(s)
F. Save File:
Information:
A‘:q“‘Si}:mf‘l gounm Save as Html
171 > Save as .MOW(Software format)
C
ey | gl =l
Ets L =
£¥ Settings *® Exit
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6. Overview Report:

10 Julumnmm _]![Iljll_lllllll

Qvenview Detail

Name Description  Limit Min  Limit Max Min Mean Max ndard Deviai  Count Result =
1 |fax Clock freq... |0.000 Hz 3.072MHz |3.027 MHz |3.030 MHz [3.034 MHz (17.798 KHz (4430 Pass
2 | tuow Low Perio... |130.208 ns |195.312ns [163.008 ns |163.289ns |163.541ns (1399 ns 4520 Pass
3 |t High Perio... (130208 ns (195312 ns ([163.162ns |[163428ns (163.717ns (1.709 ns 4520 Pass
4 |to Rise time ... |— 13.000 ns 1.380 ns 1.621 ns 1.859 ns 2428 ns 4530 Pass
5 |tict Fall time o... |— 13.000 ns 1412 ns 1.661 ns 1.862 ns 2529 ns 4930 Pass
6 |tmoo Delay time... |40.000 ns 80.000 ns 57.382 ns 64.017 ns 74.913 ns 77.763 ns 2500 Pass
T |t Delay time... |— 100.000 ns  |60.111 ns 67.555 ns 79.252 ns 83.904 ns 2500 Pass B
g |tw Delay time... [40.000 ns 80.000 ns 54 659 ns 60.684 ns 7123 ns 67.169 ns 2440 Pass
g9 |tw Delay time... |— 100.000 ns  |57.573 ns 64.149 ns 75158 ns 71.543 ns 2440 Pass _l
untitled! X | EV_PDM_Stereo X

Acute Technology Inc.
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7. Detail Report:

1l ﬁl IHIII i

1 001 U

ot AL

Overnview Detail

fou tiow =t troL tey too tov ton tow Veson Wit o Ventian Wittt

Waveform Mo. TimeStamp Limit Min Limit Max Min Mean Max Count Result =
1 141 81.316 us 0.000 Hz 3.072MHz  |3.027 MHz  |3.030 MHz |3.033MHz |443 Pass
2 |21 81.316 us 0.000 Hz 3072 MHz  |3.028 MHz  |3.030 MHz  |3.033MHz |443 Pass
331 81.316 us 0.000 Hz 3.072MHz  |3.028 MHz |3.030 MHz |3.034 MHz |443 Pass
4 |41 81.316 us 0.000 Hz 3072MHz  |3.029MHz  |3.030 MHz  |3.032 MHz  |443 Pass
5 51 81.316 us 0.000 Hz 3.072MHz  |3.028 MHz |3.030 MHz |3.033MHz |443 Pass
6 |6-1 81.316 us 0.000 Hz 3072 MHz  |3.027 MHz  |3.030 MHz  |3.033MHz  |443 Pass
7|7 81.316 us 0.000 Hz 3.072MHz  |3.029 MHz |3.030 MHz |3.032 MHz |443 Pass ||
8 |81 81.316 us 0.000 Hz 3072 MHz  |3.027 MHz  |3.030 MHz  |3.033 MHz  |443 Pass —l

untitled1 X EV_PDM_Stereo X
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8. Reference Point Dialog & Waveform:

2 Detail
ok
Overview | Detail | PDM [ wWaveform No. | Time Stamp | Limit Min | Limit Max | Min |
=] ] 1 51316 Us 1 0.000 Hz [ soemiz | aozrWiz |
fouc tow tinan ter ey too tow Loo tow Veran Vot
Time & Time Volt & Yalt Result =
Waveform No. TimeStamp Limit Min Limit Max Min Mean j
114 81316us  |0.000Hz  [3.072MHz [3.027 MHz [3.030 MHz 4 1 |(16439ps. 16.769ps)  |330.000ns |(540mV. 1.26V) i
2 |21 81316 us  [0.000Hz  |3.072MHz |3028MHz |3.030MHz |3|° (U669 ks, 17.099ps) 330022 ns |(840 mV. 1.26 V) 20
331 §1316us |0.000Hz  |3.072MHz |3028MHz |3.030mHz |3|° |(1T099ks 742 ps) 329944 ns |(E40 MV, 1.26V) P
44 81316us  |0000Hz |3072MHz |3029MHz |3030MHz |a| |(7429ks, 17783 us) 330069 ns |(540 mY, 1.26V) ey my
s |54 81316us  |0000Hz  |3072MHz [3.028 MHz |3.030 MHz 4 B = 0=V (0050 ns | (G40 mV. 126 V) ol
6 |61 81316us  |0000Hz |3.072MHz |3.027MHz |3.030MHz |3|C (18089 ks 18418 ps) 329840 ns |(E0mY. 1.26V) EmY
7 |(18.419 s, 18.749 330122 ns | (540 mV, 1.25 V) 720 mv
7|71 81316us |0.000Hz  |3.072MHz [3.029MHz |3.030 MHz 4 ( b= ke ne |(40mv. J m
8 81 81316us  |0000Hz |3072MHz |3027MHz |3030MHz |3|5 |(18-7494ks 19073 us)  |330.000ns |(E40 mY, 1.26V) ey my
|9 [(19.079 s, 19.409 ps)  |329.943ns (540 mV, 126 V) 720 mV' -
untitled! X EV_PDM_Stereo X Close
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62 Copyright©2025



Acute.

PC-based T&M Instruments

9. Html Report:

Acute.

PC-based T&M Instruments

Electrical Validation Report

Test Instrument Model MS03124V
Test Instruments Serial Number| MSV31240017
Test Date 09-21-2023 1027.35
SIW Version 1.7.50
Protocol PDM

Overview Results:
Total: 13
Pass: 13
Fail: 0
index Name | Descripion | LimitMin [LimitMax [ Min [ Mean Standard Deviation Count|Margin Min Margin Max Result
N Jlex 0.000Hz  [3.072 MHz [3.027 MHz [3.030 MHz [3.034 MHz [17 798 KHz 4430
2 |io 0 Clod 130.208 ns 195312 ns [163.008 ns [163 289 ns [163 541 ns |1.399 ns 4920
3 [twon |High Period of the Clock 130.208 ns 195312 ns [163.162 ns [163.428 ns (163717 ns [1.709 ns 14920
4 teL |Rise time of CLK signal s 13000ns [1380ns [1.621ns [1.859ns [2428ns [4930
5 ftece 'Fall time of CLK signal = |13.000ns ||1412ns [1661ns ([1.862ns 2520 ns 4930
6 [too  [Delay time from Clk edge to Data Fall driven [40.000ns [80.000ns [57.382ns [64017 ns [74.913ns |77.763 ns [2500
7 [v  |Delay time from Clk edge to Data Fall Valid |- 100.000ns [60.111ns_[67.555ns [79.252 ns |83.904 ns 2500
8 [too  |Delay time from Clk edge to Data Rise driven[40.000 ns  [80.000 ns [54.659 ns [60.684 ns [71.123 ns [67.169 ns 2440
9 [tov  |Delaytime from Clk edge to Data Rise Valid |— 100.000ns [57.573ns [64149ns [75.158ns |71543ns 2440
10 VokLow Lo ut vollage for clock 500,000 mV|540.000 mV]-56.786 mV|-50.438 mV]-42 405 mV|49.004 mV _ 14920 |-886%
11 [VpataLow [Low-level input voltage for Data -500.000 mV]/540.000 mV|-55.069 mV [49.177 mV [-35 568 mV|51 321 mV 2467 [890% [ -1066% |-Pass
12 |Vcikwigh |Hi nput voitage for ¢ 1260V 2300V [1825V  [1835V  [1850V [93739mV 4930 [448%  [-196% ~Pass
13 |[Vpatshigh!High-level input voltage for Data 1260V |2300V_ [1499V  [1515V [1531V _ |77.266mV 2467 [190%  |-334% vPass

foLk - Test Result:  Fass
Description: Clock frequency

1HZ[3 027 hiHz[3 030 MHZ]3.034 MHz[i7.798 KHz
Histogram

"

iz

3033 Mz - 3034 Mz | 8

Min Detail Report Row: 1, Test Index: 340 Detail Report Row: 3, Test Index: 431

H T ! T

Acute Technology Inc.
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SPI Electrical Validation Solution

File / Settings | Display = Measurement & Analysis ‘ Electrical Validation ‘ Cursor = Acquire | Utility

|

Electrical Open
Validation § EV File

B Settings Guide

1. General Settings

Import Export
Settings
PGeneral
Channel Settings
KDecode .
xTrigger Type: | 4-wire SPI -
Hvalidalion oy [osochamel 1 | Probe Setings: |x10 - ﬁn—.—.’
cs: | [DDSOChannel2 ~ Probe Settings: |x10 - ﬁm
sD: | [IDSOChannel3 ~ Probe Settings: |10 - ﬁ_u
SDO: | M DSOChannel4 ~  Probe Setings: |x10 - ﬁ_@
Working Voltage(Vao)  3.30V =
Defaul Next

In the General Settings section, it is mandatory to select the type of SPI type, depending on your
bus configuration (4-wire SPI or 3-wire SPI).

4-wire Channel Setup
Channel Settings

Type: | 4-wire SPI -

SCLK: | [] D30 Channel1 ~  Probe Settings: | x10 - m‘-a
Cs: [ DSO Channel 2~ Probe Settings: | 10 A m
SDI: [0 Ds0 Channel 32~ Probe Settings: | %10 - m"
SDO: | M DSO Channel4 ~  Probe Settings: |10 - m‘-a

3-wire Channel Setup

Acute Technology Inc.
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Channel Settings

Type: | 3-wire SPI -

SCLK: | []DS0 Channel 1~ | Probe Setiings: | x10 - @l‘a
cs: | [1DSOChannel2 ~ | Probe Settings: | x10 - mt-a
sDA | [ DSOChannel 3~ | Probe Settings: | x10 - m‘m

2. Decode Settings

Import Export

Settings
v General
< Decode 4-wire SP|
AKTrigger Chip SelectEdge | Active Low =
HKvalidation  spiedge Rising -

SD0 Edge Falling -

Data Format
Bit Order MSB First -
Word Size 8 bits =

Default

Previous Mext

In the Decode Settings, it requires you to setup the SPI data format and the Latching Edge of each

channel. The SPI data format set here is applied both to the Decode and Trigger Settings.
3. Trigger Settings

Acute Technology Inc.
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| Import | | Export
Settings
“General
VDECDCIE Trigger on
=»Trigger Data Pin:  DataIn- SDI -
Hvalidation S
FiedOfset [0 | Eytels)

Data1 |xxh | Data5 |xxh |

Data2 |Xxh | Dataé |Xxh |

Data3 |Xxh | Data7 |Xxh |

Data4 |Xxh | Datag8 |Xxh |
. Default  Previous || Net |

The data format is set on the previous page. The remaining setup is all about the data address

and which data pin to trigger.

4. Validation Settings

mpot || Export
Settings
Vv General
+Decode ¥ | Customized EV Parameter:
Name Description Min Max
j" T2 SCLK Clock Frequency |0 MHz |10 MHz |
Time
Name Description Min Max

1 |¥/ ta o SDI Setup Time |5ns |x |
2|9/ tiozor SDI Hold Time |15 ns |x |
? tmo  SDI Cutput Delay Time |X ”X |
4 |4/ ts100500 SetupTime |5ns |x |
5 |¥] tuo0aSDO Hold Time |5 ns | |

6 ¥/t SDO Output Delay Time |x |6ns I
7 ¥ tums SCLK Clock High Time |5ns |x |
8 |4 tow SCLK Clock LowTime |5ns |x |
9 |4/ tascs CS Chip Select SetupTire |5ns |x |
1019 Loz CS Chip Select Hold Time |20 ns |x |
119 tes  Chip Select Deselect time (Chip Select High Time) 50 ns |x Ii

. i =
Default | Previous || Apply |

There are no standard measurement limits defined for SPI bus. Therefore, it is recommended to

define your own limits while validate SPI signals.

Acute Technology Inc.
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This section displays 3 characteristics table, including
e Frequency

e Timing parameters

e Voltage requirements

All supported validation parameters’ symbols and descriptions are listed in the table below.

Acute Technology Inc.
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SPI Frequency Requirements

Symbol

Electrical Parameter

fSCLK

SCLK Clock Frequency

SPI Timing Requirements

Symbol Electrical Parameter
tsu,soi SDI Setup Time

tho,si SDI Hold Time

toio SDI Output Delay Time
tsu,spo SDO Setup Time

thu,spo SDO Hold Time

to SDO Output Delay Time
tHiGH SCLK High Time

tlow SCLK Low Time

tsu,cs CS Chip Select Setup Time
tsu,cs CS Chip Select Hold Time
tes Chip Select Deselect time (Chip Select High Time)
tewkr SCLK Clock Rise Time

teiks SCLK Clock Fall Time

SPI Voltage Requirements

Symbol Electrical Parameter

ViL Low-Level Input Voltage
ViH High-level Input Voltage
VoL Low-level Output Voltage
Vo High-level Output Voltage

68
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UART Electrical Validation Solution

B Introduction:

File / Settings = Display | Measurement & Analysis | Electrical Validation | Cursor | Acquire = Utility

Electrical
Validation

Use an oscilloscope to do UART Electrical Validation to ensure that the UART meets the defined
specifications. It can be confirmed that the electrical characteristics of the signal to be tested
meet the specifications after a long burn-in test. For protocol electrical validation

UART Protocol electrical characteristic detection is usually divided into two types: vertical

(voltage) and horizontal (time/phase).
Therefore, when using this function, you must first set the selected protocol and specifications,

and then repeat the test to get the electrical characteristics test report. The test items will have

different specifications and standards depending on the UART Speed.

The report of common UART validation:

Oveniew | Detail =~ UART(RS232)

Name  Descripion  Limit Min  LimitMax  Min  Mean Max  andard Deviati Count = Result
4| fusar Baud rate .. |-0.5 % 05% 0.0 % 0.0 % 0.1% 0.0 % 32 Pass

2| Viow

3| ¥hen High-level i... | 7.200 V 8.800V a4V B.553V BE13V 61598 mvV |32 Pass

Acute Technology Inc.
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Dedicated page for Electrical Validation:

P |Free Run -
Stop

Stop conditions

Stop when acquired

1000 < | time(s)
! Stop when Result Fail >

0 < time(s)
1
i

Information:
Acquisition Count: 18
{ Fail Count: 18
<< N < 1/18 > >

Oveniew | Detall | UART(RS232) L) _lb
e [ —
Name Description  Limit Min Limit Max Min Mean Max andard Deviati Count Result LH -

1| fuant Baud rate ... |-0.5 % 0.5 % 0.0 % 0.0 % 0.1% 0.0 % 32 Pass
2| Fiow Low-level i... |-7.200 V' -8.800 V -8.759 V -T54V 0.000 uV 16.920 V 104 Fail
< High-level i | 7.200 V 8.800 Vv 8541V 8553V 8613V 61598 mvV |32 Pass

untitled! X | EV_UART Test 9600 X £F setings * Exit

1. Frequency: Clock speed
2. Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation
3. Voltage:V_L, V_H, etc.
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B UART Electrical Validation Settings:

1. General Settings: Channel sources, working voltage and speed

Seftings
- General
Channel Settings
X Decode g
Kvalidation Data: | []DSOChannel 1~ | Probe Settings: | x10 - m
Voltage High(Viggs): | 5.00V % | Voltage Low(Vy.): -5.00V =
Baud Rate
9600 « | bps
Default Mext
Acute Technology Inc.
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2. Decode Settings: UART decoding settings

Settings

“ General

"DF)E ode Format

XVaIid ation Data Bits Polarity
g ~ | Idle High -
Parity Stop Bits
MNone -1 -

MSB First Invert Bits
Report Size:| 16 ~
Default

Previous Next

72
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3. Electrical validation settings: Voltage, timing, frequency limitation

Settings
v General
Decode Customized EV Parameter:
“PValidation ‘ - OB
V| fuserBaud rate for UART
4 B &
3V tugaHigh time ~—~~ |95.953 : 37
= Py -
4 B &
11 v L evel age o A :
2|V High-leve age 4
Default Advance Previous Apply
4. Software electrical validation interface:
P |Free Run -
Stop

Stop conditions

Stop when acquired

1000 < time(s)
Stop when Result Fail =
0 * ltime(s)
Information

Acquisition Count: 18
Fail Count: 18
<L < 1/18 > B>
Oveniew | Detail UART(RS232) H"‘“‘l _u
Timestamp  State DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DI0 DI DI2 DI3 D14 DI5 AsCI Stop bit Error l:H l_H I?’

|Screensh

1{1.104 ms ‘Tx |53 |53 ‘72 |65 |55 ‘EE |73 |SE ‘ | | ‘ |

0| L]

untitled1 X EV_UART Test_9600 X

£F Settings *® Exit
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5. Software electrical validation control panel:

G. Stop Conditions:
Stop when acquired X times
Stop when Result Fail > X times

P |Free Run -
Stop

A

Stop conditions

Stop when acquired H- Information:

1000 < | time(s)
Stop when Result Fail > Se|ECt Wavefo rm
0 = ltime(s)
I. SaveFile:
Information:
Acqu\si}:ionl goun;] Save as Html
ad b 1 > > Save as .MOW(Software format)

£¥ Settings *® Exit

6. Overview Report:

Overview Detail UART(RS5232)

Name Description  Limit Min Limit Max Min Mean Max andard Deviati Count Result
1| fuanr Baud rate .. |-0.5 % 05% 0.0% 0.0% 01% 0.0% 32 Pass
2| View Low-level i... -7.200 V -8.800 V -8.759 V TE41V 0.000 uV 16.920 V 104 Fail
3| Ve High-level i_.. (7.200 V §.800V 8541V 8553V 8613V 61.598 mV |32 Pass

untited! X | EV_UART Test_9600 X
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7. Detail Report:

alidation

Overview Detail UART(RS232)

funar | Ve | M

Waveform Mo.  TimeStamp Data Limit Min Limit Max Min Mean Max Count Result j
1|11 1.000 ns 83 0.5 % 0.5 % 0.0 % 0.0% 0.0 % 1 Pass
2 12 2042 ns 63 05% 0.5 % 0.0 % 0.1% 0.0 % 1 Pass
=

untitled1 X% EV_UART Test 9600 X

8. Reference Point Dialog & Waveform:

2]
-

Validation

Waveform No. Time Stamp Data Limit Min Limit Max |
1-2 | 1.000 ns | 53 | -7.200V | -8.800 V |
Time A Time Volt AYolt Result
1/(1.937 ms, 2.041 ms) 104.22T ps |(-6.4V, 6.4 V) oV
2((1.937 ms, 2.041 ms) 104227 ps  |(64V, 6.4V) v
3/(2.146 ms, 2 353 ms) 207280 ps |(-64 V. 6.4 V) oV
4((2.666 ms, 2.873 ms) 207274 ps |(-64 V. 6.4V) v

Overview Detail UART(RS232)

foer | Vim | Vi

Waveform No. TimeStamp Data Limit Min Limit Max Min
1|12 1.000 ns 53 1200V -8.800V = —‘:
2 (13 2042 ns 63 -F200V -8.800V - t

untitled! X | EV_UART Test_9600 X Cl
ose
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9. Html Report:

Acute.

PC-based T&M Instruments
Electrical Validation Report

Test instrument Model MSO03124V
Test Instruments Serial Number| MSV21240017
Test Date 04-27-2023 15.07.32
S/W Version 1.0.25
Protocol UART(RS232)
Overview Results;
Total: 3
Pass: 2
Fail: 1
[t Tluarr|Baudrate for UART [05% [05% [00% [00% [01% [00% [z [1000% [s00% Pass
2 [Viow |Low-level input woltage | 7 200 v | 8800 v [ 8756 v[.7 541 vjo 000 uv[16 920 v [104 J217% -100.0% [Fail
|3 [Vhiign [Highlevel input voltage[7 200 V(8800 [5.541V 8553V [B613V |61 588 mV 32 186% [21% Pass

Vi ow - Test Result:  Fall
Description: Low-level input voltage

Detail Report Row: 16, Test Index: 2
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HTML Report Export

B Introduction

Every EV Testing includes Html Report exporting. The Html report contains every
testing item, limitation, result, max/min value, histogram and waveform
screenshots.

c:j Save as Html X

Cilsers\UsenDocuments/Acute/MS3IKINEY_Report Browse

ReportTitle |Electrical Validation Report
Save Settings

Save Html as:| Uncombined -
Set User Logo Browse

Additional User Info

Advance | ok || cancel
Save Settings:

A. Save Html as: Uncombined/Combined file
Uncombined: The images of the Html report will not be saved in Html file.
Combined: The images are embedded in the Html report.

B. Set User Logo:
User can add their Logo to the report

C. Additional User Info:
This allows the user to type in any information that user want to put into
the report.

Advance:

Acute Technology Inc.
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@ Advance Settings

- Settings
Mame User-Defined Name Mag. Min Mag. Max -
fo fooy
U ! ! User Defined Mame:
2 | tansra 1 1
3 | tsusea 1 1 ) . o
Magnification Minimum Image:
4 |t 1 1 1 a
5 | funa 1 1
Magnification Maximum Image:
6 | L= 1 1 - -
7 | o 1 1
g |t 1 1 - Apply

| OK | Cancel

A. User can adjust the name of the test item that will be displayed in Html
report.
B. User can also adjust the image magnification in Html report.

Acute Technology Inc.
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Advanced Settings

B Introduction

EV Testing is able to increase or decrease the default capture timing for each

acquisition. Different protocol default clock count or bit rate is not the same.

Because the speed of the protocols & the packet length are not the same. But

sometimes it needs more packet length. That is why Acute add an advanced

settings to adjust the timing.

*Advance Button will only show in EV Parameter Settings State

B |¥] Loy His
g |¥] o Fall
10|+ £ Ris
11 1% teow Fall
12 1] taue Bue
13 | typ C'ai
Default Advance
EV Advanced Settings:
2y EV Advanced Settings =
e Autn
Clock Count/ Bit Rate: 500 clocks
Duration of a Single Capture: 5 ms
Cuztomized
Clock Count / Bit Rate: | 500 clocks [ Range = 50~8000)
Duration of a Single Capture: 5 ms
| 0K | Cancel
Acute Technology Inc.
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MSO/TS3000 series 64-Channel cascading

B Introduction

One of the key features of the Acute MSO3K/TS3K oscilloscope is its multi-unit
stacking capability, allowing for the stacking of up to 16 devices, achieving a
maximum measurement capability of 64 channels at 250MS/s or 16 channels at
1GS/s simultaneously. In terms of its chassis design, the MSO3K/TS3K is specifically
designed for stacking applications, featuring carefully designed positioning grooves
that allow the oscilloscope to be perfectly aligned when stacked. Additionally, the
oscilloscope's thermal performance has been thoroughly considered and includes
dual-side heat vents to ensure there are no overheating issues during extended
operation.

Regarding signal connections, users have the option to directly connect the test
signal to the oscilloscope through standard BNC connectors or use passive probes
or differential probes for more extensive measurements. Furthermore, Acute also
offers a BNC to Probe Tip Adaptor, which can improve common measurement
quality issues associated with traditional probes, ensuring users obtain the most
accurate measurement results.

Acute Technology Inc.
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B Software User Interface
1. 64Channel @ 250MS/s

-+ 16V
Trigd S/R: 250 MS/s

TN

o

A
"

y Vv 1V v 1 / Y 1V v 4 16V
so | -3 2l EUN EEN B 000 @ +050 @ +100 | W Xeerring SR 165/
o o o =
LY v o - . y
* i " 2 r 1 r

. ________________________________________________________________________________________________________________________________________]
Acute Technolog
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B Connection
1. Connect with BNC to BNC Probe

4 channels DSO
Téchannels LA
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2. Connect with Passive Probe
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3. Connect with Passive Probe & BNC to Probe Tip Adaptor

4. Connect with High Voltage Differential Probe
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5. Cascading 16 Devices(64 Channels)
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B Cautions

1. The MSO3K/TS3K instrument operates on a USB 3.0 interface and consumes approximately
4.5 to 7.7 watts during operation. It is recommended to connect it to a USB 3.0 port at the
rear of your computer or use a USB 3.0 hub with its own power supply to ensure optimal
measurement quality.

2. The MSO3K/TS3K instrument has undergone internal testing and can operate for extended
periods without overheating even in a stacked configuration. However, when using the
instrument for an extended period in high-temperature or poorly ventilated environments, it
is essential to monitor the operating temperature of the device and consider providing
additional cooling measures if needed to prevent overheating (temperature exceeding 80
degrees Celsius) that could impact its operation.

Acute MSO/TS 3000 Series Temperature Testing
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3. When multiple units are stacked, there will be some level of phase difference between them
due to differences in sampling rates. For example, at a 1GS/s sampling rate, the phase
difference between the master unit and the first slave unit is < #2ns, and between the master

unit and the last slave unit is < +3ns.

Acute Technology Inc.
85 Copyright©2025



Acute

PC-based T&M Instruments

Master & Slave (2" Device) Phase Delay

M 10ns
L) +0.00 R ferring S/R: 1 GS/s

Master & Slave (16 Device) Phase Delay
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