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

Electrical Open
Validation § EV File

RGBT 12C BAURAESGUE, DLERER 12C RF& € CHIRTE . FEGQ I (8] i) 47 2ia
AriE, T BA A TN A5 5 B RS S R

12C PR SRR A I B 0 v AP R SR R 5K (RTRI/ARGL) .

Ik, EAEAHLThRERS, AR B B I S MG, AR JE BRI DS R
AR o T H 2 12C R EE T AN A .

HOL 12C RUAE RS FURE I AR -

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

Symbol Parameter Conditions Cp =100 pF (max)  Cp =400 pF¥  Unit |
Min Max Min Max
fecin SCLH clock frequency E 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 - ns
condition
tLow |LOW period of the SCL clock 160 - 320 - ns
tHicH HIGH period of the SCL clock . 60 - 120 - ns
tsu-paT data set-up time | 10 - 10 - ns
Yyiins |data hold time o™ 70 o 150 |ns
tcL |r1'se time of SCLH signal 10 40 20 80 ns
tcut rise time of SCLH signal after a 10 80 20 160 ns
repeated START condition and
after an acknowledge bit |
il fall time of SCLH signal 10 | 40 | 20 = 80 |ns

Acute Technology Inc.
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Overview Detail 12C
Name Description Limit Min Limit Max Min Mean Max andard Deviatic Count Result =
1 |t SCL clock... [0.000 Hz 400.000 KHz [199.965 KHz | 199.995 KHz |200.021 KHz |6.000 Hz 536 Pass
2 | tosea Hold time(... |600.000 ns 2499 us 2499 us 2.500 us 177.000 ps |26 Pass
3 | tsusta Set-up tim... |600.000ns |— 2083 us 2.092 us 2101 us 4 644 ns 8 Pass
4 | tinns Data hold ... |— 1.247 us 1.307 us 1373 us 60.657 ns 136 Pass
5 | tsnar Data Set-u... |[100.000ns |— 953.035ns (1138 us 1379 us 203.897Tns |148 Pass
6 | s Data hold ... |5.000 us 0.000 ps 15145 ns |566.03Tns [1.372us 531217 ns |135 Fail
T | tstosra Data Set-u... |250.000 ns | 0.000 ps 956.068 ns  |1.841us 2509 us 597234 ns |13 Fail
8 | tsusio Set-up tim... |600.000 ns |— 2513 us 2516 us 2521 us 2503 ns 16 Pass
9 | tow Low Perio_.. |1.300 us 2617 us 2.623 us 2.629 us 1.442 ns 536 Pass
10| thici High Perio... |600.000 ns |— 2071 us 2.092 us 2105 us 3.697 ns 592 Pass 'J'

L AURF PRI IE B I T

B

S 0 O S RO

|

P |Free Run -

Stop

Stop conditions

Stop when acquired

1000 5 time(s)
Stop when Result Fail >
0 * time(s)
Information:

Acquisition Count: 5
Fail Count: &

<< < 5758 e

£F Settings * Exit

Oveniew | Detail 12C
Mame Description Limit Min Limit Max Min Mean Max andard Deviatic Count Result
1 | SCL clock... |0.000 Hz 400.000 KHz | 199.965 KHz | 199.995 KHz (200.021 KHz | 6.000 Hz 536 Pass
2 |bost Hold time(... |600.000 ns 2499 us 2499 us 2500 us 177.000 ps |26 Pass
3 [bust Set-up tim... [600.000 ns  |— 2.083 us 2.092 us 2101us 4.644 ns 8 Pass
4 [t Data hold 1247 us 1307 us 1373 us 60 657 ns 136 Pass
5 [tsunar Data Set-u... (100.000 ns | — 953.035ns (1138 us 1.379 us 203.897ns (148 Pass
6 | tnosrere: Data hold ... |5.000 us 0.000 ps 115.145ns |566.037 ns [1.372us 531.217Tns |135 Fail
7 |tsunsm Data Set-u . |250.000 ns | 0000 ps 956.068 ns |1.841us 2509 us 597234 ns |113 Fail
g |tsusr Set-up tim_.. (600.000 ns | — 2513 us 2516 us 2521 us 2503 ns 16 Pass
9 [tow Low Perio... (1.300 us 2617 us 2623 us 2629 us 1442 ns 536 Pass
10| b High Perio_. [600.000 ns |— 207 us 2092 us 2105 us 3.697 ns 592 Pass
1. AEFEERE, @5 (Standard Speed Mode, %] 100kHz) / PREAR =
(Fast Mode, #] 400kHz) / PRIEHIx(+ (Fast Mode+, £J 1IMHz) / @i (HS
Mode, #J 3.4MHz)
2. BiE: BB (Clock Speed)
e 28 @7 ] (Set-up Time) . £ 8] (Hold Time). . JFiE] (Rise Time ).
TFERSTE] CFall Time) SEf2hdufH (Clock Stretching) s [E] PR il
4. HEZE: vl G AR, VOIH G\ EALD 55
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Settings
@ General

¥ Decode Channel Settings
leigg er

SCL: | []DSO Channel 1 ~ | Probe Settings: x10 = m‘-’
HKvalidation
SDA: | [1DSO Channel 2 ~ | Probe Settings: | x10  ~ m

Working Voltage(Vog): | 500V |5
Speed Mode

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

Analysis Targets: All Nodes(Contraller & Targets)

Default
FABF R RR 0 12C ASFEA B P Pefodrd BiRE

2. RIS E: 12¢ MILEE

1 —fRRE. EERIE. TR S®EE

Mext

Acute Technology Inc.
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Import Export
Settings
“ General
SDecode Address Mode
HKTrigger o) 7-bit Addressing
Kvalidation 8-bit Addressing (Including RAW in Address)
10-bit Addressing
Default | Previous | Next
AT A) R
3. il R E: 12C Address. Data filik 2514
Settings
“ General
¥Decode Trigger Settings
rigger -bit Address: =
I 7-bit Add Xt
Hvaidation  \ieRead | — -
ACKI/NACK | — -
Data
o Any Ofiset Fixed Offset
0 Bytes
Value =
XXh — -
XXh — -
XXh — -
XXh — -
Default Previous Mext

4. WIESHKE: HiE. 75 B R %
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| Import | | Export
Settings
“ General
“wDecode | Customized EV Parameter-
“wTrigger F
- requenc e
“PValidation d Y =
Name Description Min PMax
1‘3 fer SCL clock frequency |BkHz "100 kHz |
©®
Description Min Max
1 - Hold time(repeated) START condition |4 us I]X |
Z [Set-up time for a repeated START condition |4..7 us "X |
3 [s |Data hold time Iﬁuc "X |
4 _{5 Tou oAt Data Set-up time |25{J ns "X |
5 _J_' toy cm ;Set-up time for STOP condition |4us "X |
6 [¥]tew  [LowPeriod of the SCL Clack |47us Ix |
] __ :High Period of the SCL Clock I4u: "X | —
8 Rise time of SCL signal |X "1 us |
g [§ Fall time of SCL signal |x ”300 ns |
10| Rise time of SDA signal |X "1 us |
11V tioa Fall time of SDA signal IK "300 ns |
I | P 7 <
| Default | | Advance | ‘ Previous | | Apply
Settings
v General
v Decode Customized EV Paramater:
. 1 e
99 - 4 1) taen Dats Set-up trme 0 m ]l 5
Vaidation :
§ IV teusx Set-up tene for STOP condton 06w |:_ |
vt Low Period of the SCL Clock Jus ] X |
Vit High Period of the SCL Clock 05w X ]
g Ve Fuse time of SCL signal W m |xm i
§Iv L Foll tene of SCL signal Oms 300 s |
W0y tea Fiae time of SOA uignal 20 ms 30 m I
Y e Fall teme of SDA ngnal 0 ns | 3 I
20v] & Bun free tume between 8 STOP and START condtuan Jus |.l I
134 &, Dista valed time X ]Z-?u I
Ui Lo Data vabd acincaiedge time L !Shr‘. I
1517) Lo Clock extend time X 4 |

Defaul | Adance

*Targets Mode 7/ #

«Data hold tene{Torgets)

tepee Dita Set-up tme{ lrgets)

i Data valid tima{Targets)

o Dats valed sckmowledge trra{Targets

7ip

e 12C Frequency Requirements

Symbol

Electrical Parameter

fSCL

SCL Clock Frequency

Acute Technology Inc.
Copyright©2025
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e 12C Timing Requirements

Symbol Electrical Parameter

thp,sTA Hold time(repeated) START condition
tsusta Set-up time for a repeated START condition
thp,pAT Data hold timel"!

tsu,paT Data Set-up timel™

tsusto Set-up time for STOP condition

tlow Low Period of the SCL Clock

thich High Period of the SCL Clock

tcL Rise time of SCL signal

teeL Fall time of SCL signal

tro Rise time of SDA signal"

tioa Fall time of SDA signal'"

taur Bus free time between a STOP and START condition
tvp,par Data valid time

tvp,ack Data valid acknowledge time

Lok sTreTcH

Clock extend time

Trer

First rising edge time of SCL signal after Sr and after ACK bt

THp,DAT(Target)

Data hold time (Only for Target Mode!*))

tsu,DAT(Target)

Data Set-up time (Only for Target Mode'®!)

tvp,DAT(Target)

Data valid time (Only for Target Mode™)

tvp,Ack(Target)

Data valid acknowledge time (Only for Target Mode™)

[1] &34 All Targets 2 Single Targets Ff » il & #c i@ i~ £ 1 Controller % i¥ ¥| Targets 17 w o

»|4e ¢ Address ~ Write Data without ACK ~ Read Data ACK only

[2] =~ % 12C gk F s #4754 High-Speed Mode R # ™ o

[3] ~ fi£4F All Targets # Single Targets pf# *

Py

»|4 : Read Data without ACK ~ Write Data ACK only

e |2C Voltage Requirements

o pLIF ch™ w4 Targets % i ¥| Controller o

Symbol Electrical Parameter
A Low-level input voltage
Vy High-level input voltage

Acute Technology Inc.
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VMax

Max input voltage

Acute.

PC-based T&M Instruments

VMin

Min input voltage

Acute Technology Inc.
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5. B

ARRPERAE AR E T

500 mv v
-3.50

_1p

H 400 ps P |Free Run ~
[ lll Il st
Stop conditions
Stop when acquired
1000 me(s)
Stop when Result Fail
0 time(s)
Information:
Acquisition Count: 6
Fail Count: 6
>

ﬁ Settings

mmmmmmm ess(7h) DO D3 | D& D5 D6 D7 AsCll |
1/99.964 ps Start Wr 12 10 20 30 .0 Freq.: 100.020 Kj
2/478.716 ps Start Wr 3F 00
4“674.966 us Start Wr 46 21 3A R Lﬂ
untitled1

6. T2 AR
P Free Run a A. ,fgﬂ:%,ﬁ:
St —— e 4_
S| oRAEAR X WREHE L
A SRS RO X YR I
Stop conditions
Stop when acquired
1000 time(s)
S\nop when Result Fail iime(s) B. %—A ‘§‘ .
5 R E R KIY
Information:
Acquisition Count: 1
Fail Count: 1
111 > o>

B

# Settings

X Exit

C.

(LRSS

BN HTML R

42N .MOW (Acute®f4E FH#E )

Acute Technology Inc.
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Overview Detail 12C
MName Description Limit Min Limit Max Min Mean Max andard Deviatic Count Result

1 [fx SCL clock frequencey 0.000 Hz 100.000 KHz | 99.994 KHz (99.998 KHz |100.004 KHz |11.000 Hz  |480
2 | twsta Hold time{repeated) START condition 4.000 us = 2499 us 3094 us 4999 us 1.817 us 21

3 | tsusta Set-up time for a repeated START condition — — — — — — 0
4 |t Data hold time 5.000 us = 2497 us 2.498 us 2498 us 1.118 ns 146

5 |tsios Data Set-up time 250000 ns  |— 2499 us 2499 us 2499 us 722000 ps |154

6 |tsusic 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 — 4998 us 4998 us 4999 us 1.947 ns 480

§ |t High Period of the SCL Clock 4.000 us = 4.998 us 4.999 us 4.999 us 1.862 ns 480 Pass

9 [t Rise time of SCL signal 1.000 us 1.223 ns 1.587 ns 2.065 ns 2.050 ns 561 Pass
= S romoen— o Py - P — =
untitled1

Acute Technology Inc.
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Overview | Detail 12C

fser | tupsm teusm tinoar teupar tsusm tow | e ter | ter | toa | toa | ter | twoow toack Vi | Vu
Waveform No.  TimeStamp Status Address D0-D7 Limit Min Limit Max Min Mean Max Count Result =
1|1 49.982 ns START 12 10 20 30 0.000 Hz 100.000 KHz [99.996 KHz |99.998 KHz |100.000 KHz |32 Pass
2|1 239359 ns | 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 49982 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 00 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
V
9' ‘& }*[] 9 )
P |Free Run i
St

Stop conditions
Stop when acquired
1000 | time(s)
Stop when Result Fail >

i (Th).3F 0 * |time(s)

2 Detail X

—= fscL

Qs 12C

Enview el Waveform No. | TimeStamp | Status | Address | D0-D7 |

for | tosm | twsm | boor | twor | tuse | tow | teen | ke | tee | bow 1 | 239.359 ns | START | 3F | 00 | tio
Waveform No. TimeStamp Status Address DO-D7 Limit Min Limit May Time & Time Volt Aol Result ‘ K

11 49.982ns  |START 12 102030 |0.000Hz  |100.000 Kt || | (489 967 ps, 439 967 ps) [10.000 ps  |(990 mV, 990 mV) ov Fail

21 239359 ns | START IF 00 0000Hz 100000 |5 (439 967 s, 503,968 ps) |10.000 s | (380 miV, 990 mv) ov E

3|1 337484 ns | START 46 213A 0.000Hz 100000 Kk |3 (509 968 ps, 519.967 ps) |10.000 ps | (990 miV, 990 mV) oV Fail

4|2 49.982ns  [START 3F 00 0.000Hz | 100.000KF |4 | (519.967 ps, 529.968 ps) [10.000 ps  |(990 mV, 390 mV) oV Pass

5 (2 148.108 ns | START 46 213A 0.000 Hz 100.000 Kk |5 | (529.968 ps, 539.968 ps)  [10.000 ps  {(990 mV, 990 mV) 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

7|3 239.358 ns | START 3F 00 0.000Hz  |100.000KF|7 (549,968 ps, 559.968 ps) |10.000 ps  |(390 mV, 990 mv) oV

8|3 337.484 ns |START 46 213A 0.000Hz  |100.000 Kk |5 |(559 968 ps, 569 968 ps) |10.000 ps  |(390 mV: 390 mV) ov Pass

ot e — — e 2500 ARRAAE g | (79 968 ps, 589 968 ps)  [10.000 ps [ (990 mV, 990 mV) oV Pass

untitled1 ;l
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Electrical Validation Report

Test Instrument Model MSO3124V
Test Instruments Serial Number 24554
Test Date 04-17-2023 14:46:14]
S/W 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 tsu sTo|Setup time 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% Pass
10 oo Fall time of SCL signal — 300.000 ns |9.888 ns 10237 ns  [10583ns |1.448ns 3430 |- 0.2% vPass
1 tos  |Rise time of SDA signal -— 1.000 us 37.719ns (39529 ns |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 24.035 ns 947 |- 1.8% Pass
13 |tgur |Busfree time between a STOP and START condition|-— — - — — - 0 — - -

14 |typ par|Data valid time — 3.450 us 98 898 ns  |270 164 ns |1.067 us 14200 us 1585 |— 28 9% vPass
15 |bypack|Data valid acknowledge time - 3.450 us 141017 ns |730.257 ns |1.067 us 1.344 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% Pass
17 Vg High-level input voltage 2310V 3.800 V 3.225V 3.267 V 34TV 1250V 4367 |61.4% 743% vPass

fscp - 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
Histogram

2670 |387.6% 387 8%

Value Range

kHz ~ 387.604 kHz

323 kHz ~ 287641 kHz

41 kHz ~ 287.650 kHz
387.650 kHz

377 kHz ~ 287.606 kHz

306 kHz ~ 287.714 kHz
387.714 k 7.732 kHz
kHz ~ 2

761 kHz

768 kHz

Detail Report Row: 12, Test Index: 197

Detail Report Row: 10, Test Index: 82

g

Acute Technology Inc.
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12s HSFFHERAEB R TR
m 4

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

Electrical
Validation

IR PBRIAT 128 RIS IE, PAWATR 125 FFaBEE A& . EZ K ) R LizqT
MalJs, AT AR P 45 = f SURePEAT S

12S (Inter-IC Sound) s& — M AR #E AT B AT B 282 0, F IR BU S s &, 5] a3 Widw i 25 «
Hp il 2% (DAC) SIS 7 H#ds (ADC). B W TMARRS. SHLHSEE R
RS &

1S Je—Ahai ] E DI RE R R IR 1, PR B 2 A AR B IR B AR s 5 v A
I o

Acute Technology Inc.
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W 125 HESFFHERIERE
1. — BB WEALKE, OFF 125 BN (125, Left Justified. PCM.

TOMD. HIEWRE . TR SRR,

Import Export

Settings
< General

Channel Settings
HKDecode ¢
HKTrigger Made: | 125 =
Avalidation 5o | [psocnannsi1 | Provs Setings: | x10 - ﬁ:ﬂ-:

ws: | [DSOChannel2 ~ | Probe Setiings: | x10 - mm

SD. | M DSOChannel3 ~ | Probe Settings: | x10 - mn-a

Working Voltage(Vgp): | 3.30V =

Data Rate | 250 MHz  |%
Default Next

2. fRRLEE. WHE 12S BEmR. 7P A EFE MSB First B LSB First. %X
PEAIEAT R E N 1 3] 32 L2l

Seftings

Import Export

V¥ General

')DEEOGE‘ Data Format

xT[igge[ Bit Order MSB First -

HKvalidation Data Bits 16 bits ™

Default Previous MNext

Acute Technology Inc.
14

Copyright®2025
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3. kW E: wEM)HEMARBEIER. Bk O — TS X
BB, HREENSEEAEANK. IR At 6 Rl s 5.

Data Match, Rising, Falling, Glitch, Mute, and Clip.

Import Export
Settings
v General
“ Decode Data
P Trigger Method 'DataMatch  + |
Xvalidation  chamnel Bom |
Pattern = .
loooon |
Duration |1 frame(s) B
Default  Pravious || Met |
»
4. BESHRE
 impot | | Export
Settings
V¥ General
VDEEOdS ¥ Customized EV Parameter:
“'Trigger =
Ky
MName Description Min Max
ﬂ" Focx SCK Frequency |2.25 MHz | 275 Mz |
Time
Name Description Min Masx
1 ¥/t SCK High Period 1140 ns | |
2 [Vt  SCK High Period 140 ns |x |
3 ¥t SCKRiseTime |x |60 ns |
41t SCKFallTime |x |60 ns |
5 |¥) 1usomeSCK WS Delay Tims |x |320ns |
6 |¥! 1m0 SCK Data Delay Time |x |320ns |
7 9] tusece SCK Duty Cycle |x |x |
8_ ¥ tws WS Setup Time |X ”SU ns |
9 ¥ by WS Hold Time |0ns | |
400 fasme WS Duty Cycle |x | |
; ¥t Data Setup Time |X ”80 ns |
| : i<
Default | Previous || Apply |

Acute Technology Inc.
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6

i it

o B

NS 2
H SR

H=5RRESHCR, B8

FMEZSH H 125 MIVE Rev3.0. NI A ITAT SCHFISRIE S AT 5 5 UL

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

t-¢ SCK Fall Time
ta,sckws SCK-WS Delay Time
Lduty,sck SCK Duty Cycle
tsws WS Setup Time
thws WS Hold Time
tautyws WS Duty Cycle

ts.sp Data Setup Time
thso Data Hold Time

e  12S voltage Requirements

Symbol Electrical Parameter
Vi Low-Level Voltage
VH High-level Voltage

16

Acute Technology Inc.
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5. FASASMERAE B E

WMWWWMAWW\WWIWWWWWWWWWWWWWWWW/\WWWW\MW\WW

IR T b Akb hbhbeb by HHH[, AN TR LR A L R L R R mmtm“n—urhrlhmh W bk Wk B bb REb R bR

+|hmbm}|-n-f Pl |\- Wik} II»MhHHlI Hm»rer-THHnmrr”mL U kB oot rq+ M 1|mH-H'HHMPI*M#rfh}rhrlhrﬂlﬂﬂr»
M}EM}M]WM%M]memnmlmmﬁ O A N ﬁ‘uﬁmﬁ‘ﬂn’ﬁrmm

-ﬁ.@-_»-'—-mi.-b?»--—@fbir._w»-—rhw-ﬂ»-Mh&',u—».'—fnpr;.«-iuqbrdwq-vli.._un,_.k'rm-p.s-p.ot--«--—u_-

Timestamp. =] ot o2 [+}] o4 o5 D6 o7 Infarmaticn =
1[0 Sample Rate: 1.25 MHz - 16 bt
2 0s IDLE
ENELTT L o000 R0000 L EC 8000 L8000 RE00D L.00go R.0000
4 BEys L0000 R0000 L:0000 RB000 L-Co0o R8000 L:B000 RE0OD |
5 (WZus L o000 R0000 L.oooo 0000 L1co RC000 LEMD R.0000
6 Mdps L0000 R1000 L:Co00 RCO00  |LED0O R0000 L:0000 R:0000
7 (2T %us L0000 R0000 LECD R:Co00 | LCooo RE000 L0000 0000
B M2ps L0000 R0000 L:0000 R:8000 L-Co00 RC000 L.CODD R:8000
9 39%us L0000 R0000 L0000 .R 0000 L-Tooo RC000 L8000 8000
10454 ps. L8000 R0000 L:0000 R:0000 L0000 R4000 L.CODD RCO00
151 L8000 RE000 Lig0e .R 0000 L0000 R0000 L0000 0000 -

6. FEHITHR

( b )Free Run . | A. @_[t%’ﬁ:
( P )Analysis I Stop i_ﬁ 3/ %ﬁ?” X {AH]LF
A i ah R AR Mok X R A IR

Stop conditions

Stop when acquired
1000 2 time(s)

Sto; when Result Fa"j‘ime(s) B . % l%\ H
EHEE DY

B.

Information:

Acquisition Count: 1
Fail Count: 1

<< || < 171 > > C. %ﬁ*‘ﬁ%:
e fiEfFy HTML #
m Eé @ fitAE N MOW (AcutefAF& H#% =0

. ] Settings A Exit

Acute Technology Inc.
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7. BEMEIRE

Crtnaew

[T

Detall 125

Hame Dreription Lirat Min Limit Max Min Mean Max anclad Danviati Court Fesuly
1l - 50000ns  [1.639ns 2.062 ns 2.9%0ns 2000 ps | 2594 Pass
2: Luscw .;?D 000 ns j 201556 ns (20242008 ] 203654 ns  [602 000 ps ] 1390 .F.'as.s
o Qns |01 78808 |2027T58ne |203557as |T13000ps |35 lPes |
4 1963540 (19758008 |198.443 ns Ll Fai
51 197 27ans (19631603 [199.035ns (269000 ps |1390
it 15609ns |19T268ns |[196283ns |[708000ps 375
T 197737 ns  |198.580 ns . |199.651ns Im 00 ps. (375

Overdew | Detail | 128

e tescims Lescag L ba L b

Havwicrm Mo TirnaStamp Date Limit M Larvet M Bin Bman M Comnt [

1 300000 ns  |R: BODO |— 60.000 ns ; 1718 ns 1743 ns (RaH] l|.i 1

2 12 350000 ns  |L: GO0 G0.000ne (1707 ns 1707 n 1.707 na 1

3 450000 s [R* 6000 |_ 60000ne [1707ns  [1707n  |1707ma |1
4 1--; 5-":0.00."- .l- NDQD [sa.00 '. I.'H.]? ns 1 I‘ﬂ-.' na ;.T-D? r:’. 1 L

8 15 2 8000 '|_ G0000ns (171908 |178m  [17080s |1 P

3 16 1 80000ns [17190s  |1727me  |1743ms 4 [ |
T 7 1150 us R 0000 I 60.000 ns 1.M43ns 1743 s 1M43ns 1 Poss

B 18 1250 us L. 0000 60.000 ns 1.730 ny 1.730 s 1.730 ns 1 Pass

L] 9 1350us R 0000 I— 60.000 ns 171%ns 1719ns 1M9ns 1 Pass

0 110 1450 us L: o000 |- EOD0Ons [1.730ns 1730 ns 1.7 ns 1 Pass

H e 1550 us G000ns 17120 179 ns L7189 ns 1 Pass

12 1650 us B0.000ns  |1.730ns 1730 ns 173 ns 1 Pass

13 1750 loooone (17300 [17300s  [17200s |2 Pass |

L e e B e L e e o e o o o e

Rl el L N ]

B mhsep i -

T

i st innt et td ad d R et o ol el Ll el ol el L el & L

.

T T O I T J e Lol e il 11001

H b L il i i e ol o bl il P e b

18
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Overdew  Detall | 128 Wavetorm No. | Tima Stamp | | Data 1 Limit Min 1 Limit Max
i e z 16 1 750 00 ns 1 L 0000 | 01000 ps 1

tawe | A

waveform Mo TimeStamg Data Lbmit b Limit Mae Min Mean Time 4Tme Volt Aol el -
M 30000 |R 8000 |0.000ps Hemss 2o [messe [esivaay jov m il
2 12 350000 ns L 2000 0.000 ps
3 13 450000 ns  |R: 8000 0.000 ps - - - -
m S0000ns |L200D  |0000ps |- = = E
[ 15 650000 ns  |R: 8000 0.000 ps - - |- -
§ 16 760000 ne |L- 000D 0,000 ps = 190516 ns (190516 ns (18
T 1.7 1.180 us R: 0000 0.000 ps
] 18 12%0us L: 0000 0.000 ps - - AL
g 19 1350w |RO0OD  |0000ps |- - T
10 {110 1450 us L 0000 0000 ps - - - == % Close
noan 1560us  |RA0D0  |0000ps w0363 (190963 0s |13 368 R 17 ARET
12 112 1650 us L 2000 0.000 ps ]
3 113 1750us  |R CO00 0000ps |~

Acute Technology Inc.
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10. Html RE

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 L SCK Rise Time —- 60.000ns 1639 ns |2.062ns [2.990ns |442.000 ps 2994 |- -95 0% vPass
2 4. 5cKkws|SCK-WS Delay Time |- 320.000 ns|201.556 ns|202.420 ns||203.654 ns|602.000 ps 1390 |- -36.4% vPass
8 t4.scksp |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

] thws WS Hold Time 0.000 ps |— 197 274 ns|198 316 ns|199 035 ns|269 000 ps 1390 ||— — vPass
[§] s sp Data Setup Time —- 80.000 ns [196.039 ns|197.265 ns[198.283 ns|708.000 ps 1375 |- 147 9% ®Fail

7 thsD Data Hold Time 0.000 ps |--- 197.737 ns|198.588 ns||1989.651 ns||295.000 ps 375 [|— — vPass

tg - Test Result: Pass
Description: SCK Rise Time

2.990 ns|442.000 ps

Histogram

Value Range | Occurance Count

1.639ns ~ 1.774 ns.

1774 ns ~ 1909 ns.

1.909 ns ~ 2.044 ns.

2044ns~2179ns

2179ns ~2.314ns

2314 ns ~ 2450 ns.

2450 ns ~ 2.585 ns.

2585ns ~ 2720 ns

2720 ns ~2.855 ns

Detail Report Row: 765, Test Index: 3

Acute Technology Inc.
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PC-based T&M Instruments

MIPI 13C HESSFHERIERR T R
B )

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

=

Electrical
Validation

MIPI13C [o] FAEFVFLES 12¢ 3EE, HER 13C 3B IE R md A s (scL 4
BRZATL 12.5 MHz) 2 At S . MIP1 13C T/EfEf0 % Single Data Rate (SDR) Mode,
High Data Rate (HDR) Mode. HDR Mode i#—32 4113 A Dual Data Rate (HDR-DDR) Mode,
Ternary Symbol Legacy Mode (HDR-TTL) Mode, Ternary Symbol Pure-bus (HDR-TSP) Mode, Bulk
Transport (HDR-BT) Mode.

MIPI13C HLAREFIEIGIEIR L Z AT & MIPHIBC FIRE A BB H (HFTSZE: MIPHI3C iR
A 1.1.1),

Acute Technology Inc.
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PC-based T&M Instruments

B MIPI I3C Electrical Validation Settings:
1. —RRE. REEERE. TERESEREE.

Import Export
Settings

< General
XDecode

K Trigger scL: | [1DSOChannel1 ~ | Probe Setfings: | x10 - m—:
HValidation
sDA | [1DSO Channel2 ~ | Probe Settings: | x10 - m:-a

Working Voltage(Vog) | 1.80V -

Channel Settings

Speed Mode

® 3DR: Single Data Rate Mode (Max: 12.5 Mbps)
HOR-DDR: HDR Double Data Rate Mode (Max: 25 Mbps)
HDR-TSL: Tenary Symbol Legacy-inclusive-bus Mode (Max: 27.5 Mbps)
HDR-TSP: HDR Tenary Symbol for Pure-bus Mode (Max: 38.5 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: At least one 12C Legacy Device is presented on the 13C Bus
Communicating with 12C Legacy Device

® FastMode (400 Kbps)

Fast Mode+ (1 Mbps)

Default | Mext

TELEER Ay Fh,  Firask i P AR A 2 S M B0 UE P 75 SRR, [R5 fe 4 [0 E 1R &
R4y I RS 2 . BTN, #E HDR-TSL 5 HDR-TSP #i T, K4 o4 & 1t i

1%

13 ¥ tepas Edge-to-Edge Period 32 ns X
14V tsow Allow Difference Between Signals for "Simultaneous’ Change X 128 ns
15V tee Stable Condition Between Signals 12ns X
16/ ¥ tsnumon Time Between Successive Symbols 32ns X
AT toiocx Symbol Clock 77.5ns X

A, & [Bus Configuration | H1 48 € el 2k LR A58 B 8.
o 4 13C JB£k (Pure-Bus): AFEE 12C NI .

o« BEEELZ (MixedBus): TN 12C AL E IR F K, ERINERH Fast Mode

(Fm) BY Fast Mode+ (Fm+) W&, 5 12C WUFXREAMIA .

Acute Technology Inc.
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PC-based T&M Instruments

2. fRRERE

Settings

“w General

PDecode MR

x'l'rigger Startup in 12C mode
K \alidation PEC Enabled

Startup in HOR-DDR mode

3. flkiRE

Settings
“ General
¥Decode Trigger on
<P Trigger ) Address: *Kh
xVEﬂidBtiOn Common Command Code (CCC)

Fis

-

.
E o

Import Export

Import Export

Jh, Any

LR E R E L, B R E R S T xx Rox AR B4,
fil s T ik . BEANIRSCRPEERH a5 (CCOO WA, mIER) Fibik 7'h7E 45

Acute Technology Inc.
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PC-based T&M Instruments

4. RIESHRE

Settings

W General
VDecode v Customized EV Parameter:

Import || Export

Pl Frequency |
“PValidation Frequency

MName Description Min Max
1/¥| fse.  SCL Clock Frequency when communicating with 12C Legacy Devices |0 MHz " 0.4 MHz |
21V fic s SCL Clock Frequency 0.01 MHz 112.9 MHz |

Time (When Communicating With |2C Legacy Devices)

Name Description Nin Max
1 ¥ tsy sm Setup Time for a Repeated START 600 ns I |
2 ¥ tyo.sm Hold Time for a (Repezted) START 600 ns I |
3 ¥ tow SCL Clock Low Period 1300 ns X |
4 ¥ toe. SCL Clock Low Period as seen at the receiver 11320 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 ¥ tay o Data Setup Time 1100 ns Ix |
8 ¥ tuo0ur Data Hold Time X Ix |
9 [¥ite SCLSignal Rise Time 20ns 1300 ns |
1019 te.  SCL Signal Fall Time 655 ns 1300 ns | L
| pPrevious | aApoly |

| Defaut |

AT ISR

e Frequency

e |3Ctiming requirements when communicating with 1’C Legacy Devices

e |3C Open Drain timing parameters

e |3C Push-Pull timing parameters

e I3C /0 stage characteristics voltage requirements

FON4E 13C Mk, WMIASERE 12¢ BEMRMEFE, UASER fo MESH.

Acute Technology Inc.
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PC-based T&M Instruments

MIPI 13C Frequency Requirements

Symbol Electrical Parameter

fscL SCL Clock Frequency when communicating with 1°C Legacy Devices®
tscL pp SCL Clock Frequency

tar FREQ HDR-BT SCL Clock Frequency

MIPI I3C Timing Requirements When Communicating With 1’c Legacy Devices’

Symbol Electrical Parameter

tsu sta Setup Time for a REPEATED START

thp_sTA Hold Time for a (REPEATED) START

tlow SCL Clock Low Period

t-piG_L SCL Clock Low Period as seen at the
receiver

thigH SCL Clock High Period

toig SCL Clock High Period as seen at the
receiver

tsu_par Data Setup Time

thp_par Data Hold Time

tcL SCL Signal Rise Time

t-rcL SCL Signal Fall Time

toa SDA Signal Rise Time

t-rpa oD SDA Signal Rise Time (Open Drain)

t-oa SDA Signal Fall Time

tsu_sto Setup Time for STOP

t-guF Bus Free Time Between a STOP and a
START

tspike Pulse Width of Spikes that Spike Filter
Must Suppress

! Only available when the bus configuration is set to Mixed Bus (i.e. at least one I°’c legacy device is presented on

the I3C bus).

Acute Technology Inc.
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MIPI 13C Open Drain Timing Requirements

Symbol Electrical Parameter

tlow 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)
t-HiGH_oD SCL Clock High Period

tbic_op H SCL Clock High Period as seen at the receiver

tioa op SDA Data Fall Time

tsu oo SDA Data Setup Time During Open Drain Mode

teas Clock After START (S) Condition

teep Clock Before STOP (P) Condition

t'CRHPOverIap

Active Controller to Secondary Overlap time during handoff

tavaL Bus Available Condition
t-oLE Bus Idle Condition
tNEWCRLOCK Time Interval Where New Controller Not Driving SDA Low

Acute Technology Inc.
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MIPI 13C Push-Pull Timing Requirements

Symbol Electrical Parameter

tlow SCL Clock Low Period

thic L SCL Clock Low Period as seen at the receiver
thigH SCL Clock High Period

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

ter pp SCL Clock Rise Time

ter pp SCL Clock Fall Time

tHD—_PP_ControIIer

SDA Signal Data Hold (Controller)

t-HD_PP_Target

SDA Signal Data Hold (Target)

tsu pp SDA Signal Data Setup

t-casr Clock After Repeated START (Sr) Condition

teasr Clock Before Repeated START (Sr) Condition

tar HoO HDR-BT Master to Slave Hand Off Delay

tar 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. ESHRHERIE BAEE

P Free Run 0
o 0 b T hhihanhe _ LAY
B S WM R A NP p R vona M oy (IS

Ry 1| TR | [ [ FeRRPRPREIRY B | | Fee——

"""r"-""r'**%' | oyl aghil| gt ) s

Ful Court 437
o Y
[ o R ot im0, |0 11 & e Povicntiineit TR 110 00 {# ettt 7, 8 2] 001 0
Chbtien Cotall |
et e mn e e b s e bt ne bt o s Ly =,
3 LE) " od 300,530 s - Pane
4 =L T .Pa:
- i
wnttled! X | EV_DC_PR_SDR X L Setingn KExt
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MIPI RFFE HESHRFHEIAERIR T R
B )

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

:
Electrical Open
Validation § EV File

MIPI RFFE (Radio Frequency Front-End) & MIPI 18R Firdfil s AR dE RS, FH BAE %
BFE AR RERL TR R r ) b By b P 3 5 S A v SR TR (R AE bR v . X R
MIPI (Mobile Industry Processor Interface) # itk Z<1 i B 2 AL RER 77, WA 5 22 A #8805 1k
N B AT 2 838 A5 R e b

S

MIPI RFFE ZIUATCZ & I ORBEEOR, St — M hndEfb Hm iz o, A Jogkid
F ARG IS AT AL o

Acute Technology Inc.
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B MIPI RFFE S RFEIRIE R & :

1. — R E: WEIEERE. TEHEE. SRJGHE. Test Point A1 Read

Operation,

-
|2 Electrical Validation

12C Settings
125 P General
MIPI'13C Kiigger Channel Settings

MIPI RFFE

-m‘
'm

MIPI SPMI Hyvalidation SCLK: | []DSO Channel 1 ~ | Probe Settings: x10
PDM
5P| SDATA: | [JDSO Channel 2 ~ | Probe Settings: | x10
UART(RS232)
Working Voltage(Vao): [ 180V |5
Frequency Range
o 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
e BOM (Bus Owner Master)
Slave or non-BOM
Read Operation
® Read
sRead - Synchronous Read
Default
2. flRiE
.
] \2Y Electrical Validation
12C Settings
125 + General
MIPI 13C ')Trigget Command Sequence
MIPI RFFE o
MIPI SPMI HKvalidation Type: Any Command -
PDM Slave Address: [Xh
SPI
UART(RS232) Register Address (Lower): |XXh
Register Addrass (Upper): | Xxh
Data
e Any Ofset
Fixed Ofset | 0 Byte(s)
Data1 |XXh Data5 |XXh
Data2 |X¥Xh Data6 |XXh
Data3 |Xxh Data7 |X¥h
Data4 |XXh Data8 |XXh
Default

Import
Import Export
Previous | Mext

31
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PC-based T&M Instruments

3. Wik E: WEmL. M7 SMERNRE %1

|2 Electrical Validation X
Import Export
12C Settings
125 ¢ General
|| ‘C v Trigger Customized EV Parameter:

MIPI RFFE

M|P P\ “PValidation '. - _ Y = =
PDM | Frequenc:
SP| ame Description

UART(RS232) V] facdSCLK Frequer H

Default Advance Previous Apply

4. BSAFERIGUE AR T

Overdew  Detall | WP RFFE

Tesmelarap UMD Commant Eiyh Comat Mo Mk, Data Intosmatecn
1| 1.528 us Spare userd... | Regster Wit | e PM_TRIGIT-0.
31814 s | FWR_MDOE
31814 s | | ngR;a: .
42164 s A Module1(F) [FRogster Wea | I .FM__I_IU_(;F-B-
5|2 448 3 | PWHR_MODE,
62448 s | TRIG_REG{S:

Acute Technology Inc.
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5. FEHIHERK

P /Free Run a A. @ﬂ:%,ﬁ:_
pnalvsis [ESSERE | pAEIRE] X KA LL
A VI LS RO X Y Ik

Stop conditions

Stop when acquired
1000 < | time(s)

Slo; when Result Fa\ljume(s) B. % ‘§‘ e
BBV

B.

Information:

Acquisition Count: 1
Fail Count: 1

<< | < 171 > 1> C. %ﬁ*‘ﬁ%:
C. BN HTML &R
ty (5 [% BN .MOW (Acute® % KD

¥ Settings ® Exit

Overdew | Detall WP RFFE

Marre Dwicnpibon Limnit Man Larriat Bolax Mo Maan Max dard Deviati Caunt Rt
= T Wﬁl‘- _ - g sz;mm m“ E&lﬂl’h B i
2 & Clock Ot |4 700 ns. 6413ns  |7E01ns  (9281ns  (TH4000ps |230 Pass
3 |t Clock Ot {4 700 ns B32ns (418460 |1563us  (196252ns [230 Pass
e ClockOut. |2100ns  |4000ns  [743.000ps (108805 [17990s  [204000ps 460 Fa
R Lop a— 1 st 5 i bttt 0. :
6 | Clack Inpu... [— (']
7t | crock Ingu... |— - ] &
£ SOATASK |0000ps  |4000na | 699000ps (13517 ne  |170727ns |300407s |85 il
il SOATAOU [2100ns  [4000ns  |743000ps [1088ns  [1780ns  [204000ps [460 Fal
10 beus e Tirmss fot & 0
it sResd 50, [~ e

Acute Technology Inc.
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Overdew  Detail

MIFI RFFE
N [ { P Bacutns s | W
Warvedom Mo, TimeStamp oMD Lirnit Min Limit Max Min Mean Count PResult
1111 445,000 ns ilkg W 4,700 ny - 8329 ns 49,236 n3. 925,399 s 2 Fass
212 T64.000 ns E'Je-g Wr 4.700 ns - 83ins 1ETns 203.284 ns. 23 Pass
i TE4.000 ns llhg Wr 4.700 ns. = BEM ns 1199 ns 1563 us 2 Pass
4 22 1082 us | Reg Wr 4700 ng. - B636ns 1791508 203 344 ns 23 Pass
5131 445 000 ns lﬂlg W 4 T00 ns BaTins T 49477 ns 926 007 na 23 Pass
6 32 764 000 ns | R":j- W 4 T00 ns 8- 837 ns 17 .5.?.’ ns 203 216 ns ?-.1 Pass
T 41 754,000 s Elkq W 4,700 s et BAGIns T 151ns 1.562 un 23 Fass
B 42 1082 us Reg. Wr 4700 ns - 8559 ns 17 865 ns 203248 ns. 23 Pass
g - TE4.000 n Iﬂpg W 4700 ns = 8581 ns TT.19T ns 1.562 us 3 Pass
10 52 1082us |Ren. W 4.700 ne - B.587 ns 17.916 ns 203,242 ns 2 Pass

) Dets

Tscikor

Winvotorm No. Time Stamp CMD Limit Min IMn_x' -
Ovordaw | Detall | MIPIRFFE | 14 1 446 000 ns 1 Reg W 4700 na 1
Taciren o | lcim | loem  lewy  loaenu | lmsa | booomosa Time & Time Valt ATel ekt R L
Wavelorm Mo, TimeStamp. Limit Min Limit Mac Min |1 |10 5, 526 400 ns) 25400 ns | {930 mV, 950 mV) oV
114 446000 na. 4.700 ng = B3 ns 48 5 (934732 ns 43458 ns) |B726ns (990 mV 990 mV) oV
2 !-2 ?65 000 ns 4.700 s - B.371ns & E 3 (954549 g, BE2BTY ns) (83300 (990 ml, 990 mV) oV
3 764 000 s 470008 = B80ns |77 4 |(973.036 ny, 383007 ) |10.070 08 |(990 m, 990 mV) ov y
£22 1082 us 700 0y 85360 1715 | (952680 ms. 1001 s} |B803ns {590 ml. 390 mV) lov
£ (31 446,000 ns 4700 s 8478 ns 48 5 |{1.011 ps, 1,022 ps) 10.671ns ({390 mV. 390 m\)
B (32 764.000 na 4,700 ny T 8537 n3 119 (1,030 ps, 1.039 ps5) 87150 {990 mV. 590 mV)
7 41 764,000 ns 4.700 s - BA63 n3 T | (9,049 is, 1 069 ps) 1000 (990 MV 990 m\)
B 42 1082 us [Reg. v 4700 ns = 255 0s 12 |(1 088 ps. 10Taps) 1016205 | (990 v, 990 mv) o
a9 84 mm e ]Rw W( 4.700 ns - BEIns : E % L'lu'.e—.
1062 1082 us IReg W 4700 ns 8587 ns 17 968 Fass

I?\'ll ez ng

ri"’!

34
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9. Html #HKE

Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MS03124V
Test Instruments Serial Number] MSW31240021
Test Date 12-09-2024 15:32:11
S/W Version 1862
Protocol MIFI RFFE
Overview Results:
Total: 33
Pass: 2
Fail: &
1 lfscix requ 26.000 MHz{52 000 MHz[49.200 MHz [52 209 MHz |56 354 MHz|2 244 MHz 220 89.2% 2. 4% [xFai
2 lscLicon Clock Qutput High Time 4.700 ns — 6.413 ns. 7501 ns 0.281 ns 714.000 ps 230 |36 4% — vPass
3 flscuoL [Clock Qutput Low Time 4.700ns |- [8.329 ns [41.946ns |1.583us  [196.252 ns 230 [77.2% = Pass
4 |tscwomr Clock Qutput Transition (Rise/Fall) Time 2100ns [4.000ns [743.000ps [1.088ns  [1.79Gns  [204.000 ps 450 [Ga6%  [550% feFail
5 |lscikn Clock Input High Time = E = 0 — —
3 flsciw Clocl Ingut Low Time — — - — 0 — — -
7 llscLTr Clock Input Transition (Rise/Fall) Time |- - |- — 0 l— — -
& SDATA Skew Relative to SCLK, BOM Master Output 0.000ps  |4000ns  |-699.000ps [13.917 ns  [178.727 ns (39.049 ns 95 | — 4368.2%  |XFail
9 tspataoTr M 2.100 ns 4.000ns  [743.000 ps [1.088 ns 1.799 ns 204.000 ps 460 |-646% -55.0% [xFail
10 [tep s om Time for sRead Data Output Valid from SCLK Rising Edge - Slave — — o — —
11 lspataoTR_S_sR sRead SDATA Cutput Transition (Rise/Fall) Time - Slave |— - — — 0 — — |-
12 |tsu_m rs SDATA Setup Time. with respect to SCLK Qutput - BOM - Read — — — — 0 — — -
13 b mpd SDATA Hold Time, with respect to SCLK Output - BOM - Read |— — - -~ - — 0 - — -
14 |lay_w_er SDATA Setup Time, with respect to SCLK Output - BOM - sRead — — — — 0 — — -
15 by msr SDATA Hold Time, with respect to SCLK Output - BOM - sRead |- - — 0 - |-
16 |ty = — — 0 - —
17 s - - - — 0 E E =
18 |tscikon nsor (HSDR) Clock Output High Time - — o — -
19 [lscikol_HsoR (HSDR) Clock Output Low Time |— — — 0 — -
20 |'scLroTr_Hsor (HSDR) Clock Output Transition (Rise/Fall) Time |— - — — 0 — — -
21 (HSDR)_Clock Input High Time — — |- — 0 - — -
22 (HSDR) Clock Input Low Time |— - = - — — 0 — - -
23 (HSDR) Clock Input Transition (Rise/Fall) Time |— — — — 0 — — [
24 — — o |- —
25 |lspataoTr s R4 _HsDR|(HSDR) Read SDATA Ouiput Transition (Rise/Fall) Time - Slave — - — — 0 — - -
26 |tpo_s_sr_HsDR (HSDR) Time for sRead Data Output Valid from SCLK Rising Edge - Slavef— — — — 0 — I— -
27 [tsoamaorr_s_sr_tisor|(HSDR) sRead SDATA Output Transition (Rise/Fall) Time - Slave — — = = —
28 [isu_w_rs_nson (HSDR) SDATA Setup Time - — o — -
R (HSTR SIVATA i Tima Wit raenart in S0 (ot AW maan 1 — — - —

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 220 [39.2% 8.4
Histogram

Value Range

40.2 MHz ~ 40.016 MHz

40.018 MHz ~ 50.631 MHz |

50.621 MHz ~

51.347 MHz ~

Min Detail Report Row: 1, Test Index: 8 Detail Report Row: 1, Test Index: 9

Deie | Rag. Wy Addres 1C Adi e 1C

Acute Technology Inc.
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MIPI SPMI ESRFHEIGIERBR IR T R
B )

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

;
Electrical Open
Validation § EV File

7RI 24T MIPISPMI BLAURFEIGAE, DARAER MIPISPMI T il & BE 2 A% . AEA
K AR TINRE, TR IR 1S 5 B S R SR S hn it

MIPI SPMI (System Power Management Interface) s&H MIPI EX% (Mobile Industry Processor
Interface) il i€ KIARAERLIE, FEHWZN TEBNSMAX RS P2l B E 2. sPmI 2
BRI B G, A TEREEE 1Ic (PMIO 58N RGA M2 04 20 /- iic /)1 #2
RIS, WL TEAER T, AR AR E

Acute Technology Inc.
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B MIPI SPMI HESARFEIIE R B

1. —RRE: WEBERIE. TERE. EHdEE S5,

|2 Electrical Validation

Import Export
12C Settings
125 “General
MIPI'13C *KTri Channel Settings
ngger
MIPI RFFE gger
S Hvalidation  scLK: | []DSO Channel 1 ~ | Probe Settings: | x10 -
MIPI SPMI g
PDM
sp| SDATA: | [ DSO Channel 2 ~ | Probe Settings: | x10 - ﬁn-a
UART(RS232)
Working Voltage(Voo): 330V 5
Device
® High Speed (HS) Device
Low Speed (LS) Device
Version: |v2.0 -
Default Next

2. fRWE

|2 Electrical Validation

Import Export
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: | XxXXxh
Data
Data1 | Xxh Data5 | XXh Data § XXh Data 13 | XXh
Data2 |X¥h Datab |XXh Data 10 | Xxh Data 14 | Xxh
Data3 | Xxh Data7 | XXh Data 11 |XXh Data 15 | Xxh
Datad | Xxh Data8 | Xxh Data 12 |Xxh Data 16 | X¥h
Default Previous Next

Acute Technology Inc.
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3. WIESHWE: WEHIR. WA 5 ER &1

|2 Electrical Validation X
Import Export
12C Settings
125 v General
MIPI13C Customized EV Parameter:
| MIPI RFFE _)\Tl'a'?getr .
idation i = =
MIPI SPMI | Frequency B ®
PDM —
<p| Descriptio
| UART(RS232) V| for ' SCLK Frequency 32 KHz
| é, ime A=J_L <
| V] t LK O
21 & K o
1 LA
4jv] t
/vt
6] &
B
Ao B R
v
o TRV S| -
Default Advance Previous Apply

4. BSAFERIGUE AR T

I f; |||=:\I::| l.'.ll'llhm il ; RS

. ‘*:i.l-ill; 41!!%%[‘| I I l|||1: ! MH || , H* f'—_bjl HI -If:. h ﬂﬂﬁllflnll}lll'ﬂ.. |r"*'"|]|‘||!m ﬁ"‘"_:

e Gl Condion TN T T T

Overdew  Detail | MIPIEPUL
Tenetamp Arbrabon [ el Auchele. (B Fog Aclde (W) Byte Court Dt (h) Earen
112,824 us MPLD Extended Register Write Long SAL4) AL40 12 4002

Acute Technology Inc.
39 Copyright~2025



Acute.

PC-based T&M Instruments

40

Acute Technology Inc.
Copyright®2025



Acute.

PC-based T&M Instruments

5. FEHIHER

P |Free Run - A. @ﬂ:%,ﬁ;'
»ianalvsis  [ESEENN | b RARLF] X WK IR
A. DAL R IR X o £k

Stop conditions

Stop when acquired
1000 < time(s)

Slo; when Result Fa\ljume(s) B. % 1%\ e
BBV

B.

Information:

Acquisition Count: 1
Fail Count: 1

<< | < 171 > 1> C. %ﬁ*‘ﬁ%:
€. f# 47 HTML k53X
DH 4 @ BN .MOW (Acute® % KD

¥ Settings ® Exit

I I T T T

Name Descnption Lirest Min Lienit Man I Mean Max. indard Deanti  Count Hesult

1 SCLK Fre 32 000 KHz |26 000 MHz mmxm 9141 MH2 IﬂS&GMH 1753 MHz  |333 Pass
2 \[.K-;ﬂ_ -I.* BOH--L-;_ i 4 J{H_. 5 HS_ 1W09473ns |13 MNT 338 Pass
k| SOLK Out.., [12.000 ns head 41,351 s W2 ¥H5ns 571808 501997 ns  |340 Pass
E SCLKOW. |2109ns  [5300ms  [s84000ps [2442ns  [7983m  [1818ms 678 Fad
5 SDATAOu_ [2.100 ns 5300 ns 574000 ps (1.34Tns 1532 ns 24000 ps (UT Fail
§ SOATAOu. |0000ps  |11009ms  |409000ps 1636 0s |5401us (0% |1M ral
i SDATASu 1.000 ns — 2668 ns 46232 ns 96.913ns 12421 ns 83 Fass
Bt SDATA Ho 5000 ng L - d-] 207 ne 195 61 ns ..':?RQ us 790 518 ne 1‘1.1 _.p=<(
9 Low-Lovel ] 0 000 uV 380 000 mV |-337 0B mV [28 764 mV | 283 550 mV 135513 mV | 340 Pass
10 ¥ ightoel 1440V |1800V  [2eerv  [3@sv [3rev [1sossew 3 Fad

Acute Technology Inc.
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7. H4HE

Ml

1| r|u1|| il

Sequecs St Condition XM T T T

Overaew | Detail | MIPISPMI

B Vacum [y [— L s s ey Vi Vi

Naveborm Mo TimeStamp CMD Livit Min Limit Max Min Mean Max Count Resuly
111 484 000 s (31h 32 000 KHz |26 000 MHz IEE?KH{I??‘JMH{ 10 654 MHz |66 Pass
221 217000 ng  [16h 32000 KHz (26.000 MHz [1.494 MHz |9.269 MHz | 10,686 MHz |57 Pass
in Z22000ns  (31h 32000 KHE | 26.000 MHz | 173,325 mlﬂ T MHz | 10.656 MHz {104 Fass
441 1806 us 32000 KMz [26.000 MHz |8.600 MHz [3.635 MHz | 10,667 Mz [12 Pass
551 7000 ns |Mh 32000 KHz |26.000 MHz |208.841 KILIJI 957 MHz | 10.667 Mz (34 Pass

_ — Wavelorm No, Timu Stamp T | Limit Min i |
Ovendew | Detail | MIP1SPMI | 484 000 ns 1 3h 1 1440V | 1800V

feczn Recamene Qi Leaumotn Laratacrn ta s b W Vie Time & Time Yot AVl ol =~
Navetorm No  TimeStamp CMD Lirmit Min. Limit Max: Min Mean Max € 1 |(966 548 ns. 1.010 ps) 431281 ns RAVINY ov
111 484000 03 |31h 1440V 1,900 v ELCTRY 3303V 3601V 67 2 (1,061 3, 1,110 o) Wi |RAv.eay FE, i
224 170000s [16R DRI L LR EE A L | ey P T R
3 |220000s | 31h wov Jiwov faserv lamve sy s o om 48072ns  [231V.231V) ov
444 1,806 ut 1440V 1800V INTEV 3366V 3588V 3¢ (a7t s, 1420 ) Wi |gavaany T
554 [Earoone |3th 140V TRRY, xosty a3rev  |aeav @ B | (1,487 ps. 1 530 ps) 432610 |@2IV2IV) oV
T ((1.581 ps, 1.630 ps) 48674 ns @Zanvanv ov
8 |(11.662 ps, 11.710 ps) 45 M2 ns RZvanwv oV
O (176 pe MEMpE)  |4BBSIRe |3V ZHIV) o =

X Closa

Acute Technology Inc.
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9. Html &

Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MS03124V
Test Instruments Serial Number| MSV31240021
Test Date 12-09-2024 14:54:25|
SIW Version 1862

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 |SCLK Cutput High Time 12.000 ns |- 41401 ns  |531.546 ns [109.473 ns |13.618 ns 336 [245.0% vPass
3 tscikoL  [S¢ 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
172,226 kHz ~ 1225 MHz | 8

1.225 MHz ~ 2276 MHz

5.420 MHz ~ 6.481 MHz
B.481 MHz - 32 MHz
T H> MHz
8583 MHz ~ 8.634 MHz
Limit _— 2 MHz 2.634 MHz ~ 10.686 MHz
Defall Report Rov. 2, st nder. 21
1 [ 5 ! on 1 5 o

-

I

Seifuence Sl Condition

Acute Technology Inc.
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PDM HSSFHEIIERE R T &R
B )

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

:

Electrical Open
Validation § EV File

{§ 7R % 253047 PDM (Pulse Density Modulation) HAS4FMEIAE, DIMIREE S5 E&HE H
ShRHERRE . FEA KIS AL T IS, o DU 5 () AU PR 2 750 A
BR

PDM S HA) H R M A U588 5 73 D KK
o EHEVE (KD
o JKFJEME (FIA) / AHALD

Rltk, A BEDIRERS, 25T v B AL K P S AR, JFE i ROk IUS <
Ve o MHATH H 2 HR4E POM AL ey & i A3 fhr A A o

A PDM RS HR A AR T H S8
DIGITAL AUDIO INTERFACE
PDM_CLEK High Freguency

Range fet kH 5.28 B.64 MHz
:Z:.;_ECLK Low Freguency oLkt | 84 432 MHz
PDM_CLK High Time tPom_ CLEH 40 ns
POM_CLE Low Time tPOM_CLEL 40 ns

Acute Technology Inc.
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A PDM IGIFIR N AR

Overview Detail PDM

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 |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 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 |tuw 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
FL AR PR SRR 1 I T -
4 -
Stop

1. R . BB AR (Clock Speed)
2. B P 240 #2570 (8] (Set-up Time) R +KFRS [H] (Hold Time ) L F+-B [A] (Rise Time)

T EERE] CFall Time) B8P Ri{H (Clock Stretching) B [H] FR il
3. HESH: VoL GRARHEAD . VIR GaAEAD 55

Sap condiom

Stih mhen s s

Irdormation

¥ Setings

200 2| timels)
Stog when Result Fad >

Acquntion Cort: 1000
Fad Count: 1000

® Ext

46
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AR

Symbol Electrical Parameter

fscL PDM_CLK Frequency Range

N ]

Symbol Electrical Parameter

tlow Low Period of the Clock

thich High Period of the Clock

tcL Rise time of Clock signal

t-fcL Fall time of Clock signal

top Delay time from Clock edge to Data Rise driven
tiop Delay time from Clock edge to Data Fall driven
tov Delay time from Clock edge to Data Rise valid
tiov Delay time from Clock edge to Data Fall valid
L :

Symbol Electrical Parameter

VlkLow Low-level Input voltage for clock

Vcikhigh High-level Input voltage for clock

VpataLow Low-level Input voltage for data

VDataHigh High-level Input voltage for data

47
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B PDM HS5FMERIERE

1L —RRE. WEEERE. TS S,

Settings
PGeneral

Channel Settings
XDecode &

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

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

Working Voltage(Voo): | 1.80V s

PDM Clock Speed: | 3072 - | KHz

Default

2. (RSB WE PDM fRISS

Settings
W General
Audio Settings
“?Decode 2
HK\alidation e Decimation Rate: | x64 =
Audio Frequency 48 KHz
Mono & Stereo
Mode: | Stereo -
Default

E:ld

Next

Previous Mext

48
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PC-based T&M Instruments

5. TR

P |Free Run

O A. IR
|Analysis ‘7 Stop | i—,l“/%li%” X {AHT1‘_'
A. HAMAREE R RN X K 2 1k

Stop conditions

Stop when acquired

1000 < time(s)
Stop when Result Fail > B —
= .
0 “ time(s) ° Mt

B.

Information:

Acquisition Count: 1
Fail Count: 1

«< < 171 > > C. %ﬁ*ﬁ%:
¢ fififF 9 HTML #%3X

Dj [é @ BN .MOW (Acute® % KD

- ] Settings X Exit

6. WML

0 i e

DllD IDIID

SO OGRS

Overview Detail POM

Name Description  Limit Min  Limit Max Min Mean Max ndard Devial  Count Result =
1 | fox Clock freq... |0.000 Hz 3.072MHz  |3.027 MHz |3.030 MHz |3.034 MHz |17.798 KHz |4430 Pass
2 | tow Low Perio... |130.208 ns [195.312ns |163.008 ns |163.289ns [163.541ns |1.399ns 4920 Pass
3 |t High Perio... ({130,208 ns [195.312ns (163.162ns (163428 ns (163.717ns |1.709 ns 4920 Pass
4 |ta Rise time ... |— 13.000 ns 1.380 ns 1.621ns 1.859 ns 2428 ns 4830 Pass
5 |t Fall time o._. |— 13.000 ns 1412 ns 1.661 ns 1.862 ns 2529 ns 4930 Pass
6 | oo Delay time... |40.000 ns 80.000 ns 67.382 ns 64.017 ns 74913 ns 77.763 ns 2500 Pass
7t Delay time__ |— 100.000 ns  [60.111 ns 67.555 ns 79252 ns 83.904 ns 2500 Pass N
g |tw Delay time... [40.000 ns 80.000 ns 54.659 ns 60.684 ns 71123 ns 67169 ns 2440 Pass
9 tw Delay time . |— 100.000 ns |57 573 ns 64 149 ns 75158 ns 71543 ns 2440 Pass _l

untitled? X | EV_PDM_Stereo X

Acute Technology Inc.
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il
|||!I‘J'||I!H!II!IM|“J!l“!ILI“

Overview Detail PDM

few tuow tinen to teee ton tow ton tov Ve Vistion Vension Wiatsiah

Waveform No. TimeStamp Limit Min Limit Max Min Mean Max Count Result =
1 (11 81.316 us 0.000 Hz 3.072MHz  [3.027 MHz  [3.030 MHz |3.033 MHz |443 Pass
2 |21 81.316 us 0.000 Hz 3.072MHz |3.028 MHz |3.030 MHz |3.033 MHz |443 Pass
3 |3 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 3.072MHz |3.029 MHz |3.030 MHz |3.032 MHz |443 Pass
5 |5-1 81.316 us 0.000 Hz 3.072MHz |3.028 MHz |3.030 MHz [3.033 MHz 443 Pass
6 61 81.316 us 0.000 Hz 3.072MHz |3.027 MHz |3.030 MHz |3.033 MHz |443 Pass
7|71 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 3.072MHz |3.027 MHz |3.030 MHz |3.033 MHz |443 Pass —l

untitled1 X EV_PDM_Stereo X

overview | Detall | PDM Waveform No. | TimeStamp | Limit Min | Limit Max | Min |
| 11 | 81.316 us | 0.000 Hz | 3.072 MHz | 3.027 MHz |
fax | fow | tww | too | te | too | tov | too | bov | Vous | Vousd
Time & Time Volt & Volt Result |
Waveform No. TimeStamp Limit Min Limit Max Min Mean j
1 |11 B1316us  |0000Hz  |3072MHz |3027 MHz 3030 MHz | RS | 330.000 s | (540 mV, 1.26 V) 2y
2 |24 §1316us  |0.000Hz |3.072MHz |3.028MHz |3030mrz |3|° |(16769 ks, TT099ps)  330.022ns (540 mV, 126V) Gl
3 (31 §1316us  |0000Hz  |3.072MHz |3.028MHz |3030mrz |30 |(17-099 ks, TT429ps) 329,944 ns (540 mVY, 1.26V) Y
4 a1 §1316us  |0.000Hz |3.072MHz |3.029MHz |3030mrz |3t |(17:429ks, T.789ps)  |330.069ns (540 mVY, 1.26 V) Y
5 |51 §1316us  |0000Hz  |3.072MHz |3.028MHz |3030mrz |30 |(17-759 ks, 18.089ps)  330.059ns (840 mVY, 1.26V) Iy
6 |6-1 §1316us  |0.000Hz |3.072MHz |3.027 MHz |3030mrz |30 |(18:089 ks, 18419ps)  |329.840ns (540 mY, 1.26 V) G
7 |7+ §1316us  |0000Hz  |3.072MHz |3.029MHz |3030mrz |30 |(18419ks, 18.749ps)  330.122ns (540 mVY, 1.26V) Iy
8 |81 §1316us  |0.000Hz |3.072MHz |3.027 MHz |3030mrz |30 |(18:749ks, 19.079ps)  330.000ns (540 mY, 1.26 V) Y
[|o |(19.079 ps, 19.409 ps)  [329.943ns |(540 mV, 1.26 V) 720 mv 8
untitled1 X EV_PDM_Stereo X Close

Acute Technology Inc.
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9.  Html

Acute.

PC-based T&M ts

1strume

Overview Results:

Total: 13
Pass: 13
Fail: 0

Electrical Validation Report

Test instruments Serial Numbe
“Test Date :
SIW Version

Protocal

i3 Fall doven

10 Data Fall Vald

Ty - Test Result:  Pase
Description: Clock fraquency

017 ns [74

ns B7555ns (79252 na |

5V

[T4gav 1815V [1531V

Histogram

3, Tast Index.

52
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SMBus FHSSFHERUEMAR TR
m #):

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

Electrical
Validation

{§ 7R % 253047 SMBus (System Management Bus) HLASFEINIE, LIRS EE
SRR o fELE KIS R RF LS TN S , PTHAG G 5 0 U M R B A Hr

SMBus P FL AR TN S 12C SRABL, SEHE > RS
o EHEME (BED
o JKFJEME (FIA) / AHALD

Ik, AEFH I ThRERT, A5 i BRI SIS, JFIE S AR AR A R PRI i
o WA H SHRHE SMBus AL 1A A [F o

Acute Technology Inc.
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SMBus I&IFFR S N

Overview Detail SMBus

Name Description  Limit Min Limit Max Min Mean Max ndard Deviat  Count Result
1 |fsa SCL clock... [0.000 Hz 100.000 KHz | 3.142 KHz | 198.650 KHz | 200.008 KHz |13.737 KHz (450 Fail
2 | tansta Hold time(... (4.000 us - 2498 us 2.498 us 2499 us 234.000ps (19 Fail
3 | tsusra Set-up tim... |4.700 us — 2.093 us 2.097 us 2104 us 4275 ns B Fail
4 | tannar Data hold ... |5.000 us — 118950 ns |1.242 us 1.374 us 273845 ns (180 Fail
5 |tsunar Data Set-u... |250.000 ns  |— 969.002 ns [1.239 us 2509 us 326.581 ns |180 Pass
6 | tusto Set-up tim... |4.000 us — 2.508 us 2.521 us 2530 us 6.103 ns 13 Fail
7 | tow Low Perio... |4.700 us - 2450 us 2638 us 3.749 us 108.381 ns |468 Fail
§ |tucH High Perio... [4.000 us - 2.062us 2094 us 2107 us 6.704 ns 436 Fail
9 |to Rise time ... |— 1.000 us 264997 ns |277.670ns (306498 ns |4.317 ns 477 Pass
10/ te Fall time o... |— 300.000ns |1.260 ns 1.421 ns 1.598 ns 103.000 ps |556 Pass
11| tos Rise time ... |— 1.000 us 269.758ns |277.633ns |283.758ns |2.679ns 18 Pass
12| tins Fall time o... |— 300.000ns |997.000 ps |1.383 ns 1.551 ns 121.000 ps |145 Pass
13|t Bus free ti... |4.700 us — 256676 us |782.918us |2.669 ms 944 462 us (10 Pass
14| tvona Data valid ... |— 3450 us 110469 ns |1.380 us 1.655 us 357.855 ns |193 Pass
arl i Pt somlicd 9 4Cn n ENE TEA cm |7 44E wm 0 TEA e ARD AEE e a7 M

R AURF R SRR 0P 1 1 -

Ouaripw | Datsd | SMBus

MName  Description  UmitMin  Limit Max Min Mean Max  ndard Deviat  Count Fesult |
e e g T P i o |
2L Hotd tene . [40000us |~ 2498w (2498us  [2498us  [Z3M000ps [19 Fal
3t suprm [ar00us [rossm  [2ootus  [2smeus  [ezmsm [ |emt [
4|k Osta hold 15000 us - NES0ne 1M2us 134 us ZTIBEne | 180 Fal
§ |t Onta Sal-u, . |750000 ns [~ 969,008 ns |1.239us 2 508 us 36 581 s | 180 Fass
5 [N Setupbien . 14000 us - 25085 |2521us 2 530 us & 103 n5 ik Fal
0 Low Peria, . [4 700 us 24500 |26Mus  |1T48us  [10831ns 468 Fai
8 high Peso.Joomus  |— 2062y [208fus (29070 fETndns [ Fal
8l e time | 1000us  |26499Tns (27TET0ns [M64%0ns [431Tns  |477 Pass
i Falltime o WO0Oes |1250ns 14210 [1508ns  |103000ps [555  |Pass
nt e e _ | 1000us  |S9758ns |27T6ns |3TsEns 2678 |1 Pass
120 Fall time o_.. |- 00.000ns |997.000ps (1.383ns  [1551ns  |121.000ps |145 Pass
13! Bus e [1700w |- 26676us |TB29MBus |2660 ma |9« A6zus |10 Pasa
e Dt vaid .. |— 3450m  |MOAEIar [1380us  [LESSus  |B7ESms |19 Pasa

......... | T Py T it FET =k P =

1. ANEIFEHEFRB, fFE Standard Speed Mode (~100kHz) / Fast Mode (~400kHz) /
Fast Mode+ (~*1MHz) / HS Mode(~3.4MHz)
i P25 BTINTR] (Set-up Time) {R 45 8] (Hold Time). _EJFi}[A] (Rise Time).
N FERTTE CFall Time) SES8hHif# (Clock Stretching) Hs ] F2 il

4, HIEZH: V_IL CaIAREAD . VOIH UGS BAD &
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B SMBus HSJFHEHIERE

1. —BREE. WEEIERE. TiERE SR

|2 Electrical Validation

12C Settings
125 »General
MIPI13C ¥Decode Channel Settings
MIPI RFFE o
MIPI SPMI Rvalidation SMBUS CLK: [JDSO Channel 1 ~ | Probe Settings: | x10
PDM
SMBUS DAT: [ DSO Channel 2 ~ | Probe Settings: | x10
SPI
UART(RS232) Working Voltage(Voo):  3.30V [T
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

2. R E. WHE SMBus fRIZSEL

Settings
v General
')DECOdE Address Mode
HKvalidation ® 7-bit Addressing
8-bit Addressing (Including RAV in Address)
Startup Settings
PEC
Device
MCTP
SBS (Smart Battery System)
SPD (Serial Presence Detect) DDR4 -
Default

'm‘“
'm‘.’

Import Export
Next
Previous Mext
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3. WIEMHKE: WaHMR. nrS kR %1

Settings
v General
v Decode Customized EV Parameter:

=\alidation

Default Advance Previous Apply

4. EASRHERAE WA ETE

EEENy

State dress G Byte Count Db D o2 D3 D4 D5 D5 D7 ASCHDO-DT) Infosmation
1 | 499962 ps S R 50 1E |20 2 24 L] (ALK Linknowm
2 10012ms  |SRA |50 % [ [ | & MACK Unknowm
3 150i0ims |SR4 |50 x |0 [z |u ozt NACK :Unkncwm
4 2000068 ms s:? @ % (1 |w | oo MACH Unknowmn

Acute Technology Inc.
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( P )Free Run

( P )Analysis

A.

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

0 < time(s)

B.

Information:

Acquisition Count: 1
Fail Count: 1

<< <

1/1 >

>

S

HTML
</> 8

# Settings

iljl?gﬂ.l i |}
) B T

5. EHIHER

A. Z1E%&:
YOREEIRR X IREFE IR
R g G X R I

C. METFRER:
fBAEN HTML &

BN .MOW (Acute® % KD

ki s 8
a4 i |

(I

& taciur Data Setw 26000008 |~ STddMne [1872us  [2500us  |S681Ens (160 Pass
o

tiin  |LowPens. |s7o0us 262108 2628w |26¢1us  |3306ns  |247 Fai
8 {*

5L e i, |- 1000w |2035760s |208.151 s |297576ms [5070m  |315 Fass
0 b Falltime o... (— 30000003 [1.233ns 14108 1576 n3 W3000ps |M5 Pass
)t |Rese time |- 1D00us  [2T093ns |27 M0ms [286193ns [305Tns |91 Pass
12 b Fall tima 0. |— 300.000ns |969.000ps |1M1ns 1.610 ns: 172000 pa |29 Pass
13t Bus freeti.. [4T00us  |— 0960 us [T MEus (446607 us [B59%0us (B Pass
Il_l‘ Data valid - 3450 us M 416ns  [619060 ne (1656 us 516073ns (145 Pass
o Damavald |~ 340us  [S058ns [22980s  |2750us  [s2298ns |1 Fass
IE‘ L i Cumulat 25000 ms 2454 s 2791 us 4631 us. AT9GES ns (306 Pass
|r--L Curmulatie . |~ 10000 ms |2 454 us 2791 us 463 us |47 886 N5 306 Pass

(Rl 1 B te]
I
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o biE i i
- e

Overdew | Detal | SUBus

e . baan  Lios bwawr  lwww | ko Lewm | L e Low | ton | s | hooe Noacn Loweaenr [ Vie | Vown | Vi | Vi
NaveformNe TimeStamp  Status Address Do-o7 Umit Min  Limit Max Min Mean Max Lount Result

1 1 249 982 us T oo 4700 us - - - -

212 IEW.!!? s lS’I’ARf 50 4.T00 us. — 446687 us |M4GGATus |A466ATus (1 Pass

313 549412 us  |RESTART 50 10 4700 us

414 750 TiGus  (START &0 1@ 4.700 us. = 3015638 us |301530us (301638 us (1 Pass

5 15 1001 ms START 50 16 4 700 us 309960 us (399960us (399 SE0us |1

[ 1252ms  |START 50 181AC  [4700us |- e |F52Eus |I2F4us (1

Tiwl 1502 ms START 50 T1E 202224 (4.700 us - 306308us (306308us [3063068us |1 Pass

& 18 1753 ms  |START 50 26 28 242C |4.T00 us. . 250964 us (250084 us (250560 us |1 Pass

9 19 21003 ms START 50 FEIDIZ M (4700 us - 759 681us (759681 us (259681us |1 Pass

10 140 2253ms  ISTART 50 36 38 IA3C (4700 us = 259735 us |26973us 268 736us (1 Pass

Addi{7b): 50
Addr(7h):50

Overview | Detail = SmBus (=)
fet | bosm tsusm biooar | tsuowr | tsusm tow | tien tor | tee | toa | tow tSLI,DAT | -
Naveform No Ti Status Address DO-D7 Limit Min Limit Max Wavetorm No. I TimeSam I Status I Address I DOD7 |
1141 249982 us | START 00 250.000ns |- —’_1,2 I _5500_337 " I STAT I G I |
2 |12 500337 us | START 50 250.000ns | — 91 Time & Time Folt AVolt  Result
313 549412 us |RESTART (50 10 250.000ns | — g¢|1 (1-005 ms, 1.006 ms) 976212 ns |(35V.15V) 2V
414 750.716 us | START 50 12 250.000ns | — g7 |2/ (1.009 ms, 1.011 ms) 1386ps  (1.5V15Y) ov
5 15 1001 ms  [START 50 1416 250000 ns |- 97(3|(1-015 ms, 1.016 ms) 976212ns |35V, 1.5V) 2V
6 16 1252 ms  |START 50 181A1C  |260.000ns |— gj[4)(1-019 ms, 1.021 ms) 1382ps  [(15V.16V) ov
7|17 1502ms  |START 50 1E 202224 |250.000ns |— 91
8 |18 1763 ms  |START 50 26282A2C |250.000 ns | — 91
9 (19 2003ms  |START 50 26303234 |250.000ns |— 91
10/ 1-10 2263ms  |START 50 3638 3A3C |250.000ns | — 91
¥ Close
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9.  Html

Acute.

PC-based T&M ts

1strume

Overview Results:

Total: 13
Pass: 13
Fail: 0

Electrical Validation Report

Test instruments Serial Numbe
“Test Date :
SIW Version

Protocal

i3 Fall doven

10 Data Fall Vald

Ty - Test Result:  Pase
Description: Clock fraquency

017 ns [74

ns B7555ns (79252 na |

5V

[T4gav 1815V [1531V

Histogram

3, Tast Index.
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SPI HSSFHEIAERR TR
File / Settings | Display = Measurement & Analysis | Electrical Validation | Cursor | Acquire  Utility

Electrical Open
Validation § EV File

i 7RI 253047 SPI (Serial Peripheral Interface) HAU4FMEIGIE, PAARIE ST FTE X
(PSS . R K R RFEEAT I, PTG 5 B B SR A A bR

Acute Technology Inc.
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B SPI HSSFEEIERE

1. — & E: RIESAEE &R sPl 2% (4-wire SPI BY, 3-wire SPI) .

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

4-wire WH:
Channel Settings

Type: | 4-wire SPI -

SCLK: | []DSOChannel1 ~ | Probe Seftings: | x10 - ﬁl‘.@
Cs: [ DsoChannel2 ~  Probe Settings: | x10 ~ ﬁll-a
SDI: | I DSO Channel 3 ~  Probe Settings: | x10 A m
SDO: | [ DSO Channel4 ~ | Probe Settings: | %10 - ﬁll-a

3-wire WH:
Channel Settings

Type: | 3-wire SPI -

SCLK: | []1DSO Channel 1~ | Probe Settings: | x10 - m_a
cs: | [DSOChannel2 ~ | Probe Settings: |x10 - ﬁ:n-a
SDA' | I DSO Channel 3~ | Probe Setiings: | x10 - ﬁ[ﬂ-a

Acute Technology Inc.
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2. PSR E: WHE SPI PR LS METER Latching Edge. X H

PR E R SPI Hieig os [m 2 2B R S iR B .

Import Export
Settings
¥ General
44 SPI
=¥Decode wire
KTrigger Chip SelectEdge | Active Low =
Hvalidation SDI Edge Rising >
SDO Edge Falling -
Data Format
Bit Order MSB First -
Word Size 2 bils =
Default Previous Next
R E . B b TR E . AR T AR
— e
3. i R E: B EE L — iR E TS AR R R
EEEf m A) Mz £ AN
PE bl 5 2 ‘ A7
Impart Export
Settings
¥ General
vDecode Trigger on
»Trigger Data Pin: | Data In- SDI =
Kvalidation
Data
Fixed Offiset |0 Byte(s)
Data1 |Xxh Data5 |Xxh
Data2 |Xxh Data6 | Xxh
Data3 |Xxh Datay |Xxh
Datad |Xxh Datag |Xxh
Default Previous Next

Acute Technology Inc.
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4. WIESHRE

| Import \ | Export \
Settings
v General
vDecm | Customized EV Parameter:
Name Description Min Max
j" FeuSCLK Clock Frequency |0 MHz |10 MHz |
Time
Name Description Min Max
1 ¥ taso SDI Setup Time |5ns | |
2 ¥/ i zon SDI Hold Time |15 s |x |
3 [ Jtoo DI Output Delay Time [x Ix |
49/ 23220500 SetupTime |5 ns |x |
5 ¥ tioaSDO Hold Time |5ns | |
6|4/t SDO Output DelayTime x |6ns |
7 9] tuse SCLK Clock High Time |5ns |x |
8 ¥ tow SCLK Clock LowTime |5 ns |x |
9|4/ tasca CS Chip Select SetupTime |5ns | |
104 tunes S Chip Select Hold Time |20 ns |x |
114/ tes  Chip Select Deselect time (Chip Select High Time) 50 ns | |
, v 2

Default | Previous | Apply

HI T SPI S ER IR A AT ML AR HE R & T PRAE, PRI P AR BT SRR 8 B AT 58 AIE I ]
PRAE -
ARHR o R IR SR, 4.

o ME

o WFZH

. HEFR

P SCRF R BIE S O H 530 T

Acute Technology Inc.
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SPI Frequency Requirements

Symbol Electrical Parameter

fscik SCLK Clock Frequency

SPI Timing Requirements

Symbol Electrical Parameter
tsu,sol SDI Setup Time

thp,soi SDI Hold Time

toio SDI Output Delay Time
t-su,spo SDO Setup Time

thu,sp0 SDO Hold Time

tp SDO Output Delay Time
thich SCLK High Time

tlow SCLK Low Time

tsucs CS Chip Select Setup Time
tsucs CS Chip Select Hold Time
tcs Chip Select Deselect time (Chip Select High Time)
tewr SCLK Clock Rise Time
t-cuet SCLK Clock Fall Time

SPI Voltage Requirements

Symbol Electrical Parameter

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

Acute Technology Inc.
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UART HLSSFHERAIERR TR
B )

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

Electrical
Validation

7RI REAT UART HAURFVESGIE, BAERIA UART 2 FF G T E IR . 7RIS [H) 47
B TR 5, ATRAER NS 5 R UR PR IR AR

XF TSR SR AE, UART IMSCR B AURF IR NG 3 > i . B EH (R HKF (B
[Bl/ARALD

Rt (ERATIRERT, #5EiE M UCER S MRS, MRJa RN CLIRAT A PR AR 75
AT H 2K UART A& 53 R AN R 0 A AN =] (0% -5 A
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UART & UF K45 -

Overview Detail UART(R5232)
Name Description  Limit Min Limit Max Min Mean Mazx andard Deviati Count Result

1| fuant Baud rate ... |-0.5 % 0.5% 0.0 % 0.0 % 0.1% 0.0 % 32 Pass
2| ¥iom Low-level i... |-7.200V -8.800 vV -8.759 V -T541V 0.000 uV 16.920 V 104 Fail

3| Vi High-level i... | 7200 V 8.800V .51V 8.553V 8.613V 61598 mV |32 Pass

/= PAS A AH- TEm
HLARF PRS0 UE SR I T -
P |Free Run -
Stop

Overview Detail UART(RS232)
Name Description  Limit Min Limit Max Min Mean Max andard Deviati Count Result
1| fua Baud rate ... |-0.5% 05% 0.0% 0.0% 01% 0.0% 32 Pass
2| Yiow Low-level i._. |-7.200 V -8.800 V B.759V 1541V 0.000 uV 16.920 vV 104 Fail
3| Vi High-level i... |7.200 V 8800V 8541V 8553V 8613V 61.598 mv |32 Pass
untitled! X | EV_UART Test_9600 X

1. A BHpp

Stop conditions

Stop when acquired
1000 - | time(s)

Stop when Result Fail >

0 + time(s)
Information-
Acquisition Count: 18
Fail Count: 18
<< < 1/18 = =

ﬁ Settings

* Exit

2. PS8 #ALR ] (Set-up Time) . fR£FES 8] (Hold Time). b FHi ] (Rise Time).
NEEESA] CFall Time) SHEf8F4ifif (Clock Stretching) s [f] R ]
3. HESE: VoL GRNMKHEAD. VUIH GaAE AL %5
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B UART HSSHERIERE

1 — R E: k. CAERE S5

Seftings
P General
Channel Settings
HKDecode &
Kvalidation Data: | []DSOChannel1 ~ | Probe Settings: | x10 - ml-a
Voltage High(Viggs): | 5.00V % | Voltage Low(Vy.): -5.00V =
Baud Rate
9600 « | bps
Default

2. fRTSE . UART ML E

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

Mext

Previous \ Next

68
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3. RS E: B, Ik IR 21

Settings
General
Decode

<PValidation ]
A

Customized EV Parameter:

Default Advance

4. SIS PERAIE B E T

-
Previous Apply
B UART(RS232) Validation S R
ree 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;’

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

ol 0|

untitled X EV_UART Test 9600 X £F settings EolEm
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5. TR

P |Free Run - D. @_[t%’ﬁ:
S| skl X KA

A IR SR X Y1

Stop conditions

Stop when acquired
1000 < time(s)

Slo; when Result FawljnmE(s) E . % ‘§‘ H
EHEERY

B.

Information:

Acquisition Count: 1
Fail Count: 1

Sa———— S
C. fE1E A HTML K5 3%
By (A = 15 MOW (Acute®ifth % FI#% )

¥ Settings ® Exit

Overview Detail UART(R3232)

Name Description Limit Min Limit Max Min Mean Max andard Deviati Count Result
1| fus Baud rate ... (-0.5% 0.5% 0.0 % 0.0 % 0.1 % 0.0% 32 Pass
2|V Low-level i... (-7.200 V -8.800 V -8.759 V NEAAY 0.000 uV 16.920 V 104 Fail
3| Ve High-level i__. | 7.200 V 8.800V 8541V 8563 V 8613V 61.698 mV |32 Pass

untitled? X EV_UART Test 9600 X
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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 0.5 % 0.5 % 0.0 % 0.1% 0.0 % 1 Pass
=

untitled1 X EV_UART Test_9600 X

alidation

Waveform No. Time Stamp Data Limit Min Limit Max
12 | 1.000 ns | 53 | -7.200V | -8.800 V |

Time & Tims Volt AVl Reeolt
1/(1.937 ms, 2.041 ms) 104227 s |(-64V, 64 V) ov

2((1.937 ms, 2.041 ms) 104.227 ps |(64V, 64 V) ov

3|(2.146 ms, 2 353 ms) 207280 ps |(B4V, 64V) ov

4|(2.666 ms, 2.873 ms) 207274 ps |(64V,-6.4V) ov

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 k%

Electrical Validation Report

“Test Instrumant Model
Test Instruments. Serial Number
Test Date 4
SIW Version
L

Overview Results:

Total: 3
Pass: 2

Viow - Test Result:  Fail
Description: Low-level input voltage

Histogram

Dratail Repo L 2 a 1 Row Tas Index: 2

Acute Technology Inc.
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HTML # %< H
m &

G BV RS SRS HTML 3075 . HTML 3R 6 A IR L R4S

R wmA/EME. BITE SRR EE .

"© 58 HML <

ClUsers\sam\OneDrive\ " {'/Acute/MS3KIEV_Report AR
#i7:EE | Bectrical Validation Report
i E
HF HIML ({75 ¢ | &6 -
WEHERE

FEHID R E R

P [ ok [ cance
iR,

A. B HTML 87N AEIF/ETF

A& BAaS HTML 23 TH 6.

E3F: B SHATE HTML B4R CA—R4%) |

B. WEM/#5E Logo:

2] 30 i TR B R SO AR R A T R A ] P AR A

C. FmH 1R

] LE A AT AT AR AN SR A o D 78 Ul B BT B
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piid g R

@ Advance Settings

- Settings
Mame User-Defined Name Mag. Min Mag. Max -
fo fooy
U ! ! User Defined Mame:
2 | tansra 1 1
3 t\.. 1A 1 1 - " P
Magnification Minimum Image:
4 |t 1 1 1 a
5 tsumat 1 1
Magnification Maximum Image:
o tsisto 1 1 ¥ Fs
7 | o 1 1
g |t 1 1 - Apply

| OK Cancel

A. P AT EE SCIRATH T HTML #2744 R
B. JH/ IR RS HTML $i5 oy i) S i

Acute Technology Inc.
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BHrE

m 54T

EV 3R A0 VA0 AR B JCR AR 7R K, TR TSR AR 1) o Pl T AN R )
IR AN [F] ) RGP A B AR i 2, X e 72 7 F 2R T B U AR S i 5 5 2
WOKEAR . FiHE, 7 BEEMR TR, raeHEREH KREE
fil. Hik, Acute $2ft 7 BERFE Thfe, 1EH AT AR S TS EIN R
LI ]

“UEEHN EV SHBE HJ‘ FaBn HHRE

5 ¥ SLL LIDCK MIgN FENOO (1O
6 |V¥| tioa op SDAData Fall Time in Ops
7 ¥k SDA Data Setup Time Dur
8 |V teas Clock After START (S) Cor
9 V] t Clock Before STOP (P) Co
10i¥ | terupovenspActive Controller to Secor
11V tave Bus Available Condition
19001 & Diie ldla Canditian

AR HEMELE
), »
EV i B
EV Advanced Settings X

HE
Clock Count/ Bit Rate: 1500 clocks

Duration of a Single Capture: 120 us

@) Customized
Clock Count / Bit Rate: | 5000 clocks | % | ( Range = 50~8000)

Duration of a Single Capture: 400 us

Acute Technology Inc.
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MSO/TS3000 £ %2 HLE N
m st

Acute MSO3124H.MS03124V.TS3124H.TS3124V R Il 2 A 2 — R HZHH &
SINThRE, XARRZ AT SM1I6 G REAS, (AN SCI 6418 18 £ m250MS/s, BY,
2 163018 fix 51 1GS /s &R ) . AENLFE T JT TR,
MS03124H.MS03124V.TS3124H.T53124VE & i s ih, Bk OBt
ENLFAE, SRR E S I E P R e R IR, AL, TRUE AR A AR
BT RAHE, BUE T XMEEFL, BRI [RIZ AT AS 2 BT $m)

TEAG ST, H P AT LUASE B RRIE 5 @ 1 An i BN CE Sk i 32 B 7R %
oy, BOCE S B IR R B E IR AT 2 I & . hAh, Acutelb it
T BNC to Probe Tip Adaptor, 7] PACEAERIREAEER: L W EiE =
), B DR FH 7 3RS s A ) B
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]

64Channel @ 250MS/s

+ 1.6

Trig'd S/R: 250 I,

Acute Technology Inc.
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A RMEREER R

1. 554 EHE55TBNC to BNCELiER:

2. BEGSHFENE, FRAEMMER

* Reducing Ringing:
e 2Rk, A A A ROBR N, AT REBE VS BR BURAR RS 5 1 W A2 R Ringing

Overshoot ¢ Undershoot

Acute Technology Inc.
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* Minimizing Noise Pickup:
27 T R R AR AT AR/ INER B TRIRR, AT B 72 ) R I i 5 SR ) 52 i

* Increasing Effective Bandwidth:
IR R e, T AR S 5 P B s AN DERR, Bl i mn B 15
BTN o o

U Y

[ERNEE P w5 DI AR
fidn e Kt 24 IR & (< 1 MHz)
R (b ) AN (1720 MHz)

3. #ECH3h3EE L K BNC to Probe Tip Adaptorfll &

Acute Technology Inc.
79 Copyright®2025



Acute.

PC-based T&M Instruments

4. HEREESHENE

Acute Technology Inc.
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B EEE

1. MSO3124H.MS03124V.TS3124H.TS3124V 7% 2% 4 USB3.0 4% I FLTH HIM 2% ,
IZ{ER TVHAE 4.5~7.7W, A I @ 30%E R 2 & RN 5 77 1) USB3.0 4k
ST HA AT AE R USB3.0 hub, DA (RS A% 1 B 3 (R 8 A A AR I
HE

2. MSO3124H.MS03124V.TS3124H.T53124V 7~ 28 0k N EBIINR, 72 B MRS T
T PRI I TRZ VR AN BT #, (E 2 KB 8] T Sl BN R T SRR S5 A5
IA0E B g TAR R & R B T 20, DUBE s B ds i+ (>
80 [ C) M sz At

Acute MSO3K / TS3K ;i & HIlEA

80
70 —
- .__‘_,,.--'—'___."-_--

60 4 '
50
40
30

0 10000 20000 30000 40000 50000 60000

—o—iE1 —e—55E2 HEE3 HEL —e—ES —8—1iEb
——5FT —e—iEE —e—EF9 —e—EE10—e—5F11—e—15E12

HEE13 HEE14 HEE15 HEE16
3. ZHLBINNE, BHLESARE KRR AE, /=4 — BRI ZE, PL 1GS/s

KAEZE AW, EHME—S MV ZEA < +2ns, FlE)JE—& MHLE
HIAALZE N < +3ns.

Acute Technology Inc.
81 Copyright©2025



Acute.

PC-based T&M Instruments

FHAIEE — G MHL(2nd) AL 2

+ av
H| + E] Xfarring S/R:
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