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

Electrical
Validation

a 12C “y G I12C . oy A
Ty H~ A
12C Now H ' S 47 b - /[ B~ A
 a wo A 1\ b v y 0
A ww |2C b A

2C T  No '

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
fscLn 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 - ns
condition
tLow LOW period of the SCL clock | 160 - 320 - ns
tHIGH HIGH period of the SCL clock ‘ 60 - 120 - ns
tsu.paT data set-up time 10 - 10 - ns
tuppar | data hold time o 70 0 150 |ns
teL rise time of SCLH signal 10 40 20 80 |ns
Yt rise time of SCLH signal aftera 10 80 20 160 |ns
repeated START condition and
after an acknowledge bit
tieL fall time of SCLH signal 10 40 20 80 ns
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LH/ p

Ovenrdew Detail 12C

Name Description Limit Min Limit Max Min Mean Max Count

1|f \SCL clock frequencey 10 000 Hz 400.000 KHz | 387.596 KHz | 387.683 KHz | 387.897 KHz | 34200
2 | thnsTa ‘bHoId time(repeated) START condition ‘600.000 ns '— l 1.536 us 4 1.537 us ‘ 1.540 us .200

3 | lousta \Se(-upnme for a repeated START condition ‘600.000 ns |— ‘2 010 us 42 012 us '2 014 us ' 100

4 |boo Data hold time ‘—— — .94 000 ns ‘274 110 ns .1 028 us v17250
§ | louswr Data Set-up time ' 100.000ns | — .472 000 ns ' 1.066 us I 1444 us -25100
6 ! jSel-up time for STOP condition — - :._ :._ :_ :0

7 | low | Low Period of the SCL Clock 1.300 us - 1.538 us 1.542 us 1.544 us 34100
8 EH@ Period of the SCL Clock ‘600 000ns |— 4974 000 ns 4982 475 ns '3 560 us .41800
9 iR:se time of SCL signal 20.000 ns 300.000 ns 45999 ns 50.304 ns 51.999 ns 41800
10 ¢ EFall time of SCL signal .20000ns ‘300 000 ns '10 000 ns ‘10 528 ns 411 999 ns A41800
1 | Rise time of SDA signal 20000ns [300.000ns [37.999ns |39210ns [41999ns | 9300
12, on ;Fall time of SDA signal ‘20000ns .300 000 ns '4000ns ‘6 714 ns '10000ns '9900
13| ter ‘:Bus free time between a STOP and START condition '— '— '— ‘— .~ '0

14 W TDala valid time — -900 000 ns .98 000 ns ‘267 062 ns l 1.068 us . 15750
15 W ;Datavalldacknovwedgenme - .900000ns -98000ns ‘6230091\5 l1068us .1500
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ALH/
1. W ' a b 1%t

Settings
“»General
RDecode Channel Settings

HKrigger SCL: | [1DSO Channel 1 ~ | Probe Settings: |x10 - m{_a
HKvalidation
SDA: | [] DSO Channel 2 ~ | Probe Settings: | x10 ~ m:n-s

Working Voltage(Voo): | 330V |+
Speed Made
o 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. “12C

Settings
“ General
‘)DECOdE Address Mode
HKTrigger o) 7-bit Addressing
Kvalidation 8-bit Addressing (Including RV in Address)
10-bit Addressing
Default

Import Export
Next

Import Export
Previous MNext
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3. 0 “ |2CAddres@ Data 0 b

Settings
v General
+ Decode Trigger Settings
P Trigger 7-bit Address: (=] [omn
Rvaiidation  \ieRead: |~ - |
ACKNACK |— |
Data
(e Any Ofiset () Fixed Offset
‘ 0 Bytes |‘|
Value |§|
\ o = >
\ o = >
\ o = >
\ o = v
Default Previous | I Mext

[e]]]
Qs
o
AN
—
ju)

4.

| Import | | Export

Settings

“ General

+Decode || Customized EV Parameter:

. - [«
Svion | IR [c)=d
Name Description Min IMax
s SCL clock frequency |0kHz "'IDD kHz |
Time X
Mame Description Min Max |
1 tyo,.sm Hold time(repeated) START condition |4 us "X |
E_ oy sm Set-up time for a repeated START condition |4.? us "X |
3_ o, oat Data hold time |5u; "X |
4_ sy pat Data Set-up time |250 ns "X |
5_ oy s Set-up time for STOP condition |4u; "X |
5_ tuow Low Period of the SCL Clock |4.'.-" us "X |
?_ e High Period of the 5CL Clock |4u; "X |
E_ ta Rise time of SCL signal |X "1 us |
9_ tra Fall time of SCL signal |X " 300 ns |
G tooa Rise time of SDA signal |X "1 us |
? tine Fall time of SDA signal |X " 300 ns |
— ; o -
Default | | Advance | \m| |W|
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\&y Electrical Validation

Import Export
Setings
IZSP - General
MIPI I3 Customized EV Parameter
MIPI RFFE UDSede e .
MIPI SPMI vTrigger :
PDM DValidation | =
SMBus ALV.J = s
SPI =
UART(RS232) g
v d
v
v
v
v
7] ¢
v e fime
v
v
v
v
v
v
v
EE ; J
Default Advance Previous Apply
. ~ ~
16 , 12C Y High Speed Modé
5. _ b
oSl P |Free Run
Stop conditions
Stop when acquired
1000 - time(s)
Stop when Result Fail >
0 < time(s)
Information:
Acquisition Count: 6
L 4 Fail Count: &
Overview  Detail | 12C I —
Timestamp Status Address(7b) D0 D D2 | p3 | b4 D5 D6 DT AsCll | @ LH Q
1/99.964 ps Start Wr 12 10 20 30 .0 Freq.: 100.020 K
2/478.716 ps Start Wr 3F 00
4“674.966 us Start Wr 46 21 3A Lﬂ
—— £F Settings K Exit
Acute Tech
6
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P Free Run

Stop [ X A

A.

Stop conditions

Stop when acquired

1000 < time(s) B H '
Stop when Result Fail > . .
0 < time(s)

B.

Information:

Acquisition Count: 1

Fail Count: 1 C

<< < 111 > >>

C.
2B =

vy HTML
vy .MOW Acute p f -

G C

£¥ Settings * Exit

I
Tru 'd

[T

Ovenview | Detail | [2C
MName Description Limit Min Limit Max Min Mean Max andard Deviatic Count Result =
1 | SCL clock frequencey 0.000 Hz 100.000 KHz |99.994 KHz [99.998 KHz |100.004 KHz |11.000 Hz |480
2 | tsra Hold time(repeated) START condition 4.000 us = 2499 us 3.094 us 4.999 us 1.817 us 21
3 |tusta Set-up time for a repeated START condition — — - — — - 0
4 | tana Data hold time 5.000 us = 2497 us 2498 us 2498 us 1.118 ns 146
5 [ tsuoar Data Set-up time 250,000 ns | — 2499 us 2499 us 2499 us 722.000 ps |154 |
6 |tsusio Set-up time for STOP condition 4.000 us = 2498 us 3450 us 4.998 us 1.987 us 21
7 | tow Low Period of the SCL Clock 4.700 us = 4.998 us 4.998 us 4999 us 1.947 ns 480
8 [tuon High Period of the SCL Clock 4.000 us 4.998 us 4.999 us 4.999 us 1.862 ns 480
9 |t Rise time of SCL signal 1.000 us 1223 ns 1.587 ns 2.065 ns 2.050 ns 561 Pass
untitled1
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1

Overview | Detail 12C

I

|.|Nlu AL il 1B
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[P

fec thosa oy tiooar tsupar taysm tiow e tor iy t.on toa taur tyooar tyoack Vi Vi

Waveform No.  TimeStamp Status Address D0-D7 Limit Min Limit Max Min Mean Max Count
1 (1 49982 ns START 12 1020 30 0.000 Hz 100.000 KHz | 99.996 KHz |99.998 KHz |100.000 KHz |32
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 213A 0.000 Hz 100.000 KHz | 99.997 KHz |99.998 KHz |100.000 KHz |24
4 (2 49982 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 1020 30 0.000 Hz 100.000 KHz | 99.996 KHz [99.998 KHz |100.001 KHz |32
7|3 239358 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

4

Stop condi

Result =

Pass

Free Run i

St

itions

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

L3317} 3F 0 T )
2 Detail X
Querview Detail 12C fSCL
Waveform No. | TimeStamp | Status | Address | D0-D7 |
for [ Gmam || usm | bmos | GG tow | twen | ke te | Los 1 | 239.359 ns | START | 3F | 00 | tio
Waveform No. TimeStamp | Status Address DO-DT Limit Min __ Limit May W 4 Time Yol AVolt | Resul =50
11 49982ns  [START 12 10 20 30 0.000 Hz 100000 Kk |1 (489 967 ps, 499 967 ps)  [10.000 ps | (990 mV, 990 mV) oV Fail
21 239.359 ns  START 3F 00 0.000 Hz 100.000 KF |2 | (499 967 ps, 509.968 ps) |10.000 ps | (990 mV, 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 | 100.000 Kk |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 233358 ns | START 3F 00 0.000Hz  |100.000KF|7 |(549.968 ps, 559.968 ps) |10.000 ps | (990 mV, 990 mV) oV
8|3 337484 ns [START 46 213A 0.000 Hz 100.000 Kk |8 | (559 968 ps, 569.968 ps)  [10.000 ps  |(990 mV, 990 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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10. Html

Ac
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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 fac,  |SCL clock frequency 0.000 Hz 100.000 KHz[387 586 KHz|[387.683 KHz|387.769 KHz|437.000 Hz 2670 [387.6% 387.8% (X F ail
2 thp o1a|[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 ga [Set-up time for a repeated START condition 4.700 us = 2.013 us 2.014 us 2015 us 575.000 ps 10 57 2% - (% F ail
4 tHp par|Data hold time 5.000 us — 94.249ns (247342 ns |1.026 us 14244 us 1575 |F98.1% — (% Fail
5 tsy par|Data Set-up time 250.000 ns [ 472837 ns [1.187 us 1.443 us 5.255 us 1767 |16.7% - vPass
6 tsy sTo|Set-up time for STOP condition -— - - -— - 0 — - -
T tow |Low Period of the SCL Clock 4.700 us - 1539 us 1.541 us 1543 us 9.208 ns 2670 [-67.3% --- (% Fail
8 thign  |High Period of the SCL Clock 4.000 us — 977699 ns |979666ns [984826ns [20914ns 3040 |-75.6% - (XFail
9 toL Rise time of SCL signal -— 1.000 us 45.022ns  [48.118ns  |49.835ns  |14531ns 3430 |- 0.5% vPass
10 Jto Fall time of SCL signal -— 300.000 ns [9.888 ns 10237 ns  [10.583ns  [1.448ns 3430 |- 0.2% Pass
1 boa Rise time of SDA signal — 1.000 us 37.719ns |39529ns |(41848ns |[5148ns 927 |- 0.4% vPass
12 |tpa Eall time of SDA signal -— 300.000 ns [4.616 ns 0.893 ns 9.828 ns 24.035 ns 947 |- 1.6% vPass
13 |tgup  |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% Pass
156 |typ ack|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 |760.663 mV 4367 [26.5% 40.5% vPass
17 [Viy High-level input voltage 2310V 3.800 V 3.225V 3.267 V 347V 1.250V 4367 |61.4% 74.3% Pass

fsecy - Test Result:  Fail
Description: SCL clock frequency

0.000 Hz |100.000 KHz|3587 586 KHz|387 683 KHz|387 769 KHz|437.000 Hz

2670 |387.6%

387 8%

Histogram

Value Range

Occurance Count

kHz ~387.604 kHz | @

387.604 kHz ~ 3;

Detail Report Row: 10, Test Index: 82
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L H{

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

Electrical Open
Validation § EV File

a L H{ “y G LH{, A
Ty H” A
LY LyiwLIN{2diy R % y o~ G Yoo
a " 517%b "1 57A G ~ a
L TA
Ly {W 1P w o " H Y av D
A
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ALH/{

1. W ' 7 LH/{

t/ ac¢ba a b 416t

Settings

P General
Channel Settings

HKDecode ¢

HKTrigger Made: | 125 =

Avalidation 5o | [psocnannsi1 | Provs Setings: | x10 - m-a
ws: | [DSOChannel2 ~ | Probe Setiings: | x10 - m“"
SD. | M DSOChannel3 ~ | Probe Settings: | x10 - m:-a
Working Voltage{Vpg): | 3.30V =
Data Rate | 250 MHz  |%

Default

2. ' L H{ AB "

7

“LAaf ST

7

Wdza u A T A
A

Import Export

a{. CANEL ACANA G

Import Export

Seftings

Vv General

Data Format

“¥Decode

xT[igge[ Bit Order MSB First -
HKvalidation Data Bits 16 bits ™

Default Previous MNext
Acute Tech
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w
(]

Settings
“ General
“ Decode

=»Trigger
Kvalidation

Default

Settings
“ General
“Decode
“Trigger
DValidation

Default

Data
Method | Data Match - |
Channel Both -
Pattern =~

joooon |
Duration |1 frame(s) B

[e]]]

¥ Customized EV Parameter:

Cr

WAEAY IS

”n

po

GFtfAy3aAS

Import Export

Previous | Mext

Import ‘ | Export

S ]

Name Description Min Max
ﬂ« Focx SCK Frequency |2.25 MHz | 275 Mz |
Time
Name Description Min Masx
1 [¥te  SCK High Period 140 ns |x |
2 [Vt  SCK High Period 140 ns |x |
3 ¥t SCKRseTime |x |60 ns |
40t SCKFallTime |x |60 ns |
& [V s SCK WS Delay Time |x |320ns |
6 [V uscuss SCK Date Delay Time |x |320ns |
7 ¥ taneee SCK Duty Cycle |x |x |
B ¥ tue WS SetupTime |x |80 ns |
8 ¥ty WS HoldTime |0ns | |
10w tasos WS Duty Cycle |X ”X |
;" t.so  Data Setup Time |X ”80 ns |
| : i<

‘ Previous | Apply

Df AGO
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Ne vtz a

1

1 a

T
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/v (/1Y CNBOYSyOe
T Lu{ ¢AYAYy3a wSldZANBYSyia
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iy {/Y [26 tSNAZ2R
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IZSM M

LR L]

Overview | 128

“IM"

(N

LI

LU UL R, |

LIL

MWWWMH aw- WWMMMWW

N

Timestamp Do D1 D2 D3 D4 D3 De D7 Information =
1(0s Sample Rate: 1.25 MHz - 16 bit
2(0s IDLE
3 (36ps L:0000 R:0000 L:E000 R:8000 L8000 R:E000 L:0000 R:0000
4 86ps L:0000 R:0000 L:0000 R:8000 L:C000 R:8000 L8000 R:E000 | |
5 (142ps L:0000 R:0000 L:0000 R:0000 L:1C00 R:C000 L:E000 R:0000
6 214ps L0000 R:1000 L:C000 R:C000 L-E000 R:0000 L0000 R:0000
7 278ps L0000 R:0000 L-E000 R:C000 L:C000 R:8000 L0000 R:0000
8 342ps L0000 R:0000 L0000 R:8000 L:C000 R:C000 L:C000 R:8000
9 398ps L0000 R:0000 L0000 R:0000 L:7000 R:C000 L8000 R:8000
10454 ps L8000 R:0000 L0000 R:0000 L0000 R:4000 L:C000 R:C000
11/ 51ps L8000 R:8000 L8000 R:0000 L0000 R:0000 L0000 R:0000 -;L
6.
t
A. A b
P Free Run -
[ X A
A.
Stop conditions
Stop when acquired
1000 < time(s) v
Stop when Result Fail > B . II
0 < time(s)
B.
Information:
Acquisition Count: 1 ~
Fail Count: 1 C U t
<< < 1/1 > il 5> *
U HTML
C .
~
U w .MOW Acute o f ”
HTML _‘b
ELE =
£¥ Settings * Exit
Acute Tech
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T*HHW‘ AT i ) ] ‘ il ’"Tlﬂulun'L“'u“iT‘il' i+ NN ""“m'lf 0
Overview Detail 125
Name Description Limit Min Limit Max Min Mean Max indard Deviati Count Result

1t SCK Rise ___ [— 60.000 ns 1639 ns 2062 ns 2.990 ns 442 000 ps {2994 Pass
2| tasckws SCK-WS 320000 ns |201556ns (202420 ns (203654 ns (602000 ps (1390 Pass
3| tesowsn SCK-Data ... |[— 320.000 ns |201.759ns |202.758 ns  |203.957 ns |713.000 ps |375 Pass
4t ‘WS Setup. - 80.000 ns 196354 ns 197580 ns (198443 ns |599.000 ps |1377 Fail
5| s ‘WS Hold T_.. 0.000 ps — 197274 ns (198316 ns |199.035ns |269.000 ps |1390 Pass
6t Data Setu... |— 80.000 ns 196.039 ns [197.265ns (198.283ns (708.000 ps |375 Fail
7 b Data Hold . [0.000 ps — 197737 ns 198588 ns [199.651ns |295000 ps |375 Pass

|~L"£| LTTL“]

oo Ay PO o B MO s Y s g g TR it B, b e i,
. ﬁllllllllil-llﬁ IIIIIIIIIIILIIiI III'IILf L NN ' Il ILR.LI RI'LDILi

i"““

Overview | Detail | 128
| tiscows | tascso | Lws | tws | Leo | the
Waveform No  TimeStamp. Data Limit Min Lirnit Max Min Mean Max Count Result =
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 1707 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 1.707 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 1.730ns 1.730 ns 1.730 ns 1 Pass
9 19 1350 us R: 0000 — 60.000 ns 1719 ns 1719 ns 1719ns 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

15
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9. a

© Detail

th,sn
Overiew | Detall | 128 _ [[_Waveform N 1 TimeStamp 1 Data | Limit Min |
b | tscem | o | tom | bue | o |t 3 [ 750000 ns | L0000 | 0.000 ps |
Naveform No _TimeStamp Data Limit Min _ Limit Max Min Mean Time & Time olt aVok  Result
1 141 300.000 ns  |R: 8000 0.000 ps = 1‘(2.799 s, 2.998 ps) ‘198.516 ns |(2.31 v.231v) ‘U v j
2 12 360.000 ns  |L: 8000 0.000 ps =
3 |13 450.000 s |R: 8000 0.000ps |- L
4 14 £60.000 ns  [L: 8000 0.000 ps -
5 |15 650.000 ns  |R: 8000 0.000ps |- L
6 16 750000 ns |L: 0000 0.000 ps — 198516 ns 198516 ns 19{
7 1150us  |R: 0000 0.000ps |- 3
8 18 1250 us L: 0000 0.000 ps =
9 19 1.360 us R: 0000 0.000 ps =
10 |1-10 1450us  |L: 0000 0.000ps |- — X Close
"1 1.660 us R: 8000 0.000 ps — 198.369 ns (198.369ns (198.369ns (1 Pass
12 |1-12 1650us  |L: 8000 0000ps  |— X - —
13 (113 1750 us R: C000 0.000 ps
=

Acut e T‘ech
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Overview Results:

Total: 7
Pass: 5
Fail: 2

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

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||189.651 ns||295.000 ps 375 [|— — vPass

tg - Test Result:
Description: 8C

Pass
K Rise Time

442.000 ps

Histogram

Value Range

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

Occurance Count

Detail Report Row: 765, Test Index: 3
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Acute.

PC-based T&M Instruments

aLtL Lol

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

PC-based T&M Instruments

AaLtL Lo/ 9t SOGNROIE =+ f
L ( a b 40D A
Impart Export
Seftings
“»General
¥Decode Channel Settings

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

Working Voltage(Voo) | 1.80V b
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 | Newt |
NeT ~ Y N 3w [ I
NeT Ao~ | 5 {h | 5m{t I} F
13|¥] tenae Edge-to-Edge Period 32ns X
1414 tamw Allow Difference Between Signals for "Simultaneous’ Change X 128 ns
15V tee Stable Condition Between Signals 12 ns X
16/ ¥ tsnumon Time Between Successive Symbols 32ns X
7|V teioex Symbol Clock 77.5ns X

V. dzA /2y FANIdNT G2y '

T Lo/ " t dzB@7a b LH/ A
T . ~aAESR .d7a LnuY v v CHad az2R
~CY Claid "a@¥®b " b LH/ A
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Acute.

PC-based T&M Instruments

Import Export
Settings
W General
Startu
<»Decode g
xTrigger Startup in I2C mode
HK\validation PEC Enabled
Startup in HDR-DDR mode
]
3. 0
Import Export
Settings
v General
Trigger on
v Decode 9
P Trigger * Address: X¥h
Kvalidation Commeon Command Code (CCC).  Xh, Any
No " 4y 0 DA Tb- b1k |
BT w0 A o ~ [/ b
TUKT 9A
Acute Tech
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Acute.

PC-based T&M Instruments

o

4.

Import | | Export
Settings
W General
VDeche v Customized EV Parameter:
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 |
4_ ¥/ 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 |

N~ 5 @ '
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A %
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Acute.

PC-based T&M Instruments
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G/pwtt {/[ /t201 CNBIldsSyode

0ecycwov | smwe {/[ /t20]1 CNBIldzSyoOe
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{n- {/[ 1t201 [26 t SNA
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NEOSABSNJ
0 Lo {/[ 1t201 I A3K tSN
GLoy {/[ /t201 I A3K tSN

NEOSA PSS NJ

Gieste 5141 {Sldzd ¢AYS
Usyste 54 12fR ¢AYS
G | {/ [ {A3AylLf wAiadsS ¢A
7 | {/ [ {A3ylt ClLtf ¢A
s 1 {51! {ABAIYIS wia$s
UNE 1 yhs {5! {A3ylf wArA&aS ¢A
+7% {5! {A3QylLf CFff ¢A
G pren {ShGdzd ¢AYS F2NJ {¢h
d.mc .dza& CNBS ¢AYS .Sig
{¢! we
Geive tdz 8S 2ARGK 2F { LA

adza G { dzLIJLINB & a

1 Only available when the bus configuration is set to Mixed Bus (i.e. at least®teghcy device is presented on
the 13C bus).
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PC-based T&M Instruments
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Acute.

PC-based T&M Instruments
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Acute.

PC-based T&M Instruments
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Acute.

PC-based T&M Instruments

P Free Run =
Stop
H‘ li \ LARARY
mH L o R
(1] | oo it ﬂ|MMWMMM ﬁumlmwmwmﬂﬁw Ch—
mwwm%p | gl Mmemb —

i i tiinai T JR [0} o - s i by 20, J0 20 TR DM —

Owniew | Defall | 130

T —r Mo | Commund 001 TR T™ s Com oy E| E}ILH E_

2 (a1 €05.000 pa [33c sTART |72

€45.440 na  [645.517 na | &

LF Sattings X Exit
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Acute.

PC-based T&M Instruments

aLtL wCC?9

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

Electrical
Validation
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Acute.

PC-based T&M Instruments

AalLtlL

1.

wCC?9

wo a b 4a

OperatiorA

-
|2 Electrical Validation

a Test Point Read

Import Export
12C Settings
125 P General
MIPI'13C Kiigger Channel Settings
MIPI RFFE o
MIPI SPMI Kyvalidation SCLK: | []DSO Channel 1 ~ | Probe Settings: x10 - m
PDM
3Pl SDATA: | [0 DSO Channel 2 ~ | Probe Settings: | x10 - m
UART(RS232)
Working Voltage(Voo): | 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 Next
2 2]
] \2Y Electrical Validation X |
Import Export
12C Settings
125 + General
MIPI 13C Hii Command Sequence
Tnigger
MIPI RFFE ager
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 Previous | Mext |
L J
Acute Tech
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Acute.

PC-based T&M Instruments

3. '

1a

b

|2y Electrical Validation

Import
12C Settings
125 v General
MIPI 13C Trigger Customized EV Parameter:
MIPI SPMI =»Validation ‘
PDM L
SPI E
UART(RS232) v fscuSCLK Frequenc
>
A
7] t
2l¥] t
3|V t
EICAR:
5|1V t
A
v
2|
Default Advance Previous

Overview | Detail ~ MIPIRFFE

i

ﬁmwﬂmhwww

ﬁﬂ

\‘ ;1
‘ Hﬂ' ia

| ‘-‘VI‘
\"j\ \I‘ ‘|
M

\‘[

H,’,H

1}

lr‘

II""“ I‘H‘

| \JH

,_Lﬂ*”‘ lf'rrl

Timestamp SAMID Command Byt Count Addres Mask Dt Information
11528 ps Spare (user-d... |Register Wiit 1c PM_TRIG[T:0
3/1.814 s PWR_MODE.
31.814 s TRIG_REGIS:...
4/2.164 s PAModule1(F) |Register Wiit 1c PM_TRIG[T:0
52448 s PWR_MODE.
6/2.448 s TRIG_REGI5:.

ﬂ l“l ”I ‘|'l Aﬂ‘l
/ I“IIU JHI\ I‘I\JUI

1l MH ‘l‘ |

ulj’

\||v|‘ ‘ ” I‘ h IJ ‘ NJ
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Export

)

A

=

=

Apply
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Acute.

PC-based T&M Instruments

P Free Run

Stop [ X A

A.

Stop conditions

Stop when acquired
1000 - | time(s) B H ¢
Stop when Result Fail > . .

0 < 'time(s)

B.

Information:

Acquisition Count: 1

Fail Count: 1 C

< < 171 > || >>

Q

Qz

vy HTML
vy .MOW Acute p f -

Qz

£¥ Settings * Exit

1 ) IJ
Jw‘” -“\ |“‘l"lw J\ .‘

’L IH

M"‘ \ll ,w h \I }I' w

.Jw

—

e _____.! i | \ \ u \} l ‘ “| | IJ

#1",' (! -

!
‘ll

el ‘““
‘\

‘q H ‘I' ) rH \a }‘ Vil ‘lllw p—

.Hn H I\ 1’ |H

Overview | Detail ~ MIPI RFFE

Name Description  Limit Min Limit Maz Min Mean Max indard Deviati  Count Result =
1 | SCLK Fre_. |26.000 MHz |52.000 MHz |49.200 MHz |52.209 MHz |56 354 MHz |2.244 MHz | 220 Fail
2 |t Clock Out... |4.700 ns = 6.413ns 7.501ns 9.281 ns 714.000 ps  |230 Pass
3 |tscuka Clock Out 4.700 ns — 8329ns 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 |tk Clock Inpu___ |— 0
6 | tun Clock Inpu... | — 0
7 |t Clock Inpu... |— 0
§ |tk SDATA Sk_.. |0.000 ps. 4.000 ns. -699.000 ps |13.917 ns. 178727 ns [39.049ns 95 Fail
9 | tsoaraome SDATAQu... (2100 ns 4.000 ns 743.000 ps (1.088 ns 1799 ns 204.000 ps  |460 Fail
40| s Time fors... |— 0
11| bossores s [sRead SD... | — 0 J
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PC-based T&M Instruments
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Overview | Detail | MIPIRFFE
o | teoworm | tecwen | tscua | tecwerm | tsewm | tsommorau | toss | toamomsss | twmms | tiwes | twwa | tiwa | tws | tis
‘Waveform No. TimeStamp CMD Limit Min Limit Max Min Mean Max Count Result

114 446000 ns Reg Wr 4.700 ns — 8329 ns 49236 ns 926399 ns & Pass
2 12 764.000 ns Reg. Wi 4.700 ns — 8371 ns 17677 ns 203284 ns 23 Pass
321 764.000 ns Reg. Wr 4.700 ns — 8.604 ns 77199 ns 1563 us 23 Pass
4|22 1.082 us Reg Wr 4.700 ns — 8636 ns 17916 ns 203 344 ns 23 Pass
5341 446.000 ns Reg. Wi 4.700 ns — 8474 ns 49477 ns 926007 ns 23 Pass
6 32 764.000 ns Reg. Wr 4.700 ns — 8537 ns 17822 ns 203216 ns 23 Pass
744 764.000 ns Reg Wr 4700 ns — 8463 ns 77151 ns 1562 us & Pass
8 42 1.082us Reg. Wi 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 4700 ns — 8587 ns 17916 ns 203242 ns 23 Pass

Qic

) Detail

tseweon Hsor

B wiPIRFFE

alidat
500 WIS

\ Jl‘ W

J‘.ilv l‘

Address: 1C 1

"h\ rL,i

‘J w\i I‘}rJI b ‘H

tocuoLisor | tscuommsor | tecusinson | tscuawssn | tsowmmmsn 4P

TimeStamp CMD Limit Min Limit Max

Oveniew | Detail | WIPIRFFE | 446.000 ns | Reg. Wr | 4.700 ns |
tscwon | leowom | tscum | fscua | tscuam | foeww | lomomu | boss | tsommom Time & Time Volt AVolt  Result = v wson | tscmmueor 4 ¥

Waveform No.  TimeStamp. cMD Limit Min Limit Max Min |1 |©s, 925.400n5) 925.400 ns  |(990 mV, 990 mV) (% Pass
1|11 446.000 ns Reg. Wr 4.700 ns = 8329 ns 495 (934732 ns, 943458 ns) (8726 ns (990 mV, 990 mV) oV Pass
212 764.000 ns Reg. Wr 4.700 ns - 8371ns 173 (954549 ns, 962.879ns) [8.330ns (990 mV, 990 mV) [\ 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 4.700 ns = 8636 ns 7|5 |(992.680 ns, 1.001 ps) 8.803ns  |(990 mV, 990 mV) oV Pass
5341 446.000 ns Reg. Wr 4.700 ns — 8474 ns 4916 (101 ps, 1.022 ps) 10.871ns  |(990 mV, 990 mV) [\ Pass
6|32 764.000 ns Reg. Wr 4.700 ns = 8.637 ns 17 {7 |(1.030 ps, 1.039 ps) 8.715ns  |(990 mV, 990 mV) oV Pass
741 764.000 ns Reg. Wr 4.700 ns = 8463 ns 778 |(1.049 ps, 1.059 ps) 10.340ns  |(990 mV, 990 mV) oV Pass
8 |42 1.082us Reg. Wr 4.700 ns - 8559 ns 179 | (1.069 ps, 1.079 ps) 10.162ns  ((990 mV, 990 mV) [\ Pass -l
9 |51 764.000 ns Reg. Wr 4700 ns = 8.581 ns 77

% Close

10/5-2 1.082 us Reg. Wr 4700 ns = 8.587 ns 17916718 |3 zazns |23 [Pass
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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
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aLtL {tal

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

Electrical Open
Validation § EV File

a aLtL {taL ~y GaLtL Ytal A

~

i H” L %A
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PC-based T&M Instruments

AalLtlL

1. W '

|2 Electrical Validation

{tal

LA

Import Export
12C Settings
125 “General
MIPI'13C i Channel Settings
ngger
MIPI RFFE gger
MIPI SPMI Hvalidation SCLK: | [1DSO Channel 1 ~ | Prabe Settings: | x10 - m
PDM
sp| SDATA: | [ DSO Channel 2 ~ | Probe Settings: | x10 - m
UART(RS232)
Working Voltage(Voo): 330V 5
Device
&) High Speed (HS) Device
Low Speed (LS) Device
Version: |v2.0 -
Default Next
2 2]
|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 9 Xxh Data 13 | Xxh
Data2 |X¥h Datab |XXh Data 10 | Xxh Data 14 | Xxh
Data3 |XXh Data 7 |XXh Data 11 X¥h Data 15 | X¥h
Datad | XXh Data8 | XXh Data 12 | Xxh Data 16 | Xxh
Default Previous Next
Acute Tech
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Acute.

PC-based T&M Instruments

3. a v a | S

|8y Electrical Validation

Import Export
12C Settings
125 # General
MIPII3C Customized EV Parameter:
MIPI RFFE Trigger .
MIPI SPMI Pvalidation ‘ .
U~ Ux
PDM ) - Lay
SPI ame Description
UART(RS232) 1|¥] fsccSCLK Frequency 2 KHz 26 MHz
_ B ®
| : B, De:
V| tsaon  [SCLK Output High Time 2
2|v] & Time 2
3|¥] tsavorr [SCLK Qutput Transition e, Time 2.
4|V DATA Qutput Transition e, Time 2.
s[v] ¢ DATA s
5[] t DATA Setup Time
17 e —
V|  ®
1| eve z
17 e — _ o -
Default Advance Previous Apply

it \Wu‘

Oveniew | Detall | MIPISPHI

Sequence Start Condition

Timestamp Arbitration Command Addr. (h) Reg. Addr. (h) Byte Count
1/12.824 ps MPLO Extended Register Write Long SAM) A140 12) 4003

Data (h)

Error
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PC-based T&M Instruments

P |Free Run -

Stop [ X A

A.

Stop conditions

Stop when acquired

1000 > time(s) B H ¢
Stop when Result Fail > . .
0 < 'time(s)

B.

Information:

Acquisition Count: 1

Fail Count: 1 C

< < 171 > || >>

C.
Ety (e =

Q

Qz
£

HTML
.MOW Acute p f -

Qz
£

£¥ Settings * Exit

i

I HL L

Sequece St Couliion EE T Y T N CEN

Overview | Detall  MIPISPMI

Name Description Limit Min Limit Max Min Mean Max indard Deviati Count Result
1 |fsax SCLK Fre 32.000 KHz (26.000 MHz |173.325 KHz|9.141 MHz |10.686 MHz |1.753 MHz [333 Pass
2 | tocwom SCLK Out... (12.000ns  — 41.401 ns 51.648 ns 109.473ns (13.618 ns 338 Pass
3 | ook SCLK Out... [12.000 ns — 41351 ns 102355ns (5718 us 501997 ns  |340 Pass
4 | tscLom SCLK Out.. {2100 ns. 5.300 ns. 984.000 ps (2442 ns 7153 ns 1618 ns 678 Fail
5 SDATAOu_.. (2100 ns 5.300 ns 974000 ps (1347 ns 1932 ns 234000ps M7 Fail
6 [t SDATA Qu... |0.000 ps 11.000ns  |408.000 ps [163.644 ns |5.401us 814.092ns | 114 Fail
7|t SDATA Se_.. [1.000 ns — 26.694 ns 46.232 ns 98.913 ns 12421 ns 83 Pass
8 [t SDATAHo_. (5.000 ns — 43207 ns 195261 ns (5299 us 790518 ns | 114 Pass
9V Low-Level . (0.000 uV 360.000 mV |-337.083 mV [28.764 mV |283.550 mV |135513 mV |340 Pass
10 Ve High-Level... (1.440V 1.800 V 2997V 3325V 3700V 134.058 mV |338 Fail
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h. . HL L M,,

Sequenw St Contidon 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

@
Qic

SEEETRNE BT U BRI ST

foow | tsowor | tsowo | tscwom | tomom o [t [t | V| W Time & Time Valt AVolt j
NaveformNo TimeStamp  CMD Limit Min Limit Max Min Mean Max |1 |(966.548 ns, 1.010ps)  [43261ns  [(231V.231V) ov
114 484.000ns |31h 1440V 1.800 V 3.046 V 3303V 3.601V 67 |5 (1061 s, 1110 p5) 76205 |@3V 231V) -
221 277.000 ns | 16h 1440V 1800V 3039V 33wV 3700V 58 3 (1172 ps, 1.220 ps) 4553Tns  |2HV231V) v
334 222.000ns |3th 1440V 1800V [2997V  [3283V  [3531V mi o (1271 ps, 1320 1) weT2ms |@IV 231V o
4441 1.806 us 1440V 1800V 3176V 3366V 3588V 13 5 (1371 s, 1420 ps) 48720ns  |231V.231V) ov
561 537.000 ns |3th 1440V 1800V 3.067V 3379V 3.623V 95' 6 |(1.487 us, 1.530 ps) 43261ns  |231V,231V) oV
7 |(1.581 ps, 1.630 ps) 48614 ns 231V, 231V) oV
8 (11662ps 11710ps)  |48342ns  |(231V. 231V) ov
9 | (11.761 ps, 11.810 ps) 48.861ns 231V, 231V) ov

=

* Close

Acute Tech
37 Co py P2 0g2t



Acute.

PC-based T&M Instruments

9. Html

Acute.

PC-based T&M Instruments

Overview Results:

Total: 10
Pass: §
Fail: 4

Electrical Validation Report

Test Instrument Model

MS03124V

Test Instruments Serial Number|

MSV31240021

Test Date 12-09-2024 14:54:25|
SIW Version 1.8.62
Protocol MIPI SPMI

fscLk SCLK Frequency, 32.000 KHz[26.000 MHz|173.325 KHz(9.141 MHz [10.686 MHz(1.753 MHz 333 [441.6% -58.9% vPass

1

2 tscLkoH |SCLK Output 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 s [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 5000ns |- 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

Pass

fscLk - Test Result:

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

172,335 kHz ~ 1225 MHz | 8

1.225 MHz ~ 2276 MHz

8.583 MHz ~ 9.634 MHz

9:634 MHz ~ 10.638 MHz

Seifuence Sl Condition

Detail Report Row: 2, Test Index: 41

38
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File / Settings =~ Display = Measurement & Analysis

Electrical Validation | Cursor | Acquire = Utility
Electrical
Validation
- Y G‘l HA’
% A Ty H”

%0 A
t 5al Now H ‘

1 - 1"

T - BT

T a wo ) 1 b - 0

A W t 5ab b A
t5a T Ne a
DIGITAL AUDIO INTERFACE
FDOM_CLE High Frequenc
Range gh Frequency foLkH 5.28 864 | MHz
POM_CLEK. Low Freguency
Range fe ki 1.84 432 MHz
POM_CLK High Time tpom_CLKH 40 ns
POM_CLK Low Time tPOM_CLEL 40 ns
Acute Tech
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t 5a p
Overview Detail FDM
Name Description Limit Min Limit Max Min Mean Max andard Deviati Count Result =
1 | fox 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
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
— D '
-
Stop
Irformaton
ey \ =
) =
£ setng xe
1. ' ~ 1 t201" { LISSR
a T { SdaLd ¢aAQFS "1 2t RTEANYS T wAasS
\ A - ~ Aq A = A L X
¢ A Yad) CHEff " AYSI” / £ AAINB G OKA 3
3. A& ' x@L[TY BTAxyYlLl " B~

Acute Tech
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g

{eyoz2f |9f SOGNROIT tI NFYSGHISNI

T/ t5ag/ [ Y CNBIdzSyoe wly3s

{eyoz2f |9f SOGNROIT tI NFYSGHISNI

Gn- [26 tSNA2R 2F (KS /f20]

O Lo | A3K t SNA2R 2F (KS /t20]

G | wAiasS Gdavas 3y# f/ € 201

U¥7m | Crtt GAYS 2F /t201 ardaylft

s 5 58fte GAYS FTNRY /f201 SR3AS 3

Grss 58fte GAYS FTNRY /f201 SR3AS 3

s + 58fte GAYS FTNRY /f201 SR3AS 3

s+ 58fte GAYS FTNRY /f201 SR3AS 3

1

{eyoz2f [9ft SOUGNAROFE t I NF¥YSGSNI

(120 [ 2 S @St LylLdzi @2t GF3S F2N Of 2

+/ ¢ 11 A3K | ABE OGSt LyLdzi @2t 01 3S F2NJ Of 4

F51 G120 [ 2SS @St LyLldzi @2ftdaGF3sS F2N REQ

51611 a3k || ABKBGSE Ly Lldzi @2fdGF3S F2N RI
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At 5a

1.W '

Settings
PGeneral
Channel Settings
XDecode &
Hvaiidation CLK: | []DS0 Channel 1~ | Probe Settings: | x10
DATA: | [ DSO Channel 2 = | Probe Seftings: | %10
Working Voltage(Voo): | 1.80V s
PDM Clock Speed: | 3072 | KHz
Default
t 4
2. PDM a
Settings
W General
Audio Settings
“?Decode d
HK\alidation e Decimation Rate: | x64 =
Audio Frequency 48 KHz
Mono & Stereo
Mode: | Stereo -
Default

Next

Previous Mext

42
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PC-based T&M Instruments

)

Stop

P |Free Run

» )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 > I >>

c

HTML =
>0

l%

# Settings

|||ﬁ| II f||| il «

T

* Exit

G C

v HTML

Y

.MOW Acute p f

DDIIDDIDIIDIDDI

~

IDIDDIDII

[ |

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 | e High Perio... |130.208 ns  |195.312ns [163.162ns |163428ns |[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
7 |t Delay time . |— 100.000 ns  |60.111 ns 67555 ns 79.252 ns 83.904 ns 2500 Pass |
g |t Delay time... |40.000 ns 80.000 ns 54 659 ns 60.684 ns 71.123 ns 67.169 ns 2440 Pass
9 |t Delay time | — 100000 ns |57 573ns  [64149ns |75158ns |71543ns |2440 Pass _l
untitled? X | EV_PDM_Stereo X

Acute Tech
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500 m

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

Acut e T‘ech
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Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MSO3124V
Test Instruments Serial Number| MSV31240017
Test Date 09-21-2023 10.27.35
S/W Version 1759
Protocol PDM

Overview Results:

[Name | Descripon | LimitMin [LimitMax [ Min | [Resuit
1-'cu( 0,000 Hz  [3.072 MHz [3.027 MHz [3 030 MHz [3.034 MHz {17 798 KHz 4430 [ [12% vPass
2 [iow 0 C 130.208 ns [195.312 ns |[163.008 ns [163 289 ns [163.541 ns [1.399 ns 4920 [25.2% 16.3% Pass
3 figH  [High Period of the Clock 130.208 ns [195.312 ns ||163.162 ns (163 428 ns [163 717 ns [1.709 ns 14920 |25 3% -16.2% “Pass
4 el Rise time of CLK signal — 13.000ns [1380ns [1.621ns [1.859ns [2428 ns 4930 |- 85.7% Pass|
5 Fall time of CLK signal - 13.000ns [1412ns [16861ns [1862ns 2529ns 4930 |—- |-857% vPass
6 y_time from Clk edge to Data Fall driven [40.000ns  [80.000 ns |57 382ns [64017 ns [74.913ns [77.763 ns [2500 [435%  [64% ~Pass
7 Delay fime from Clk edge 1o Data Fall Valid |- 100.000ns (60111 ns [67.555ns [79.252 ns |83 904 ns 2500 [ 207% “Pass
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 [366%  [11.1% Pass
9 [ov Delay time from Clk edge to Data Rise Valid |— 100.000 ns [57.573ns [64149ns [75.158 ns |71.543 ns 2440 [ [248% vPass
10 [Vekiow [LO ut voltage for clock 00.000 mV|540.000 mV|{-56 786 mV[-50 438 mV|-42 405 mV}49.004 mV 4920 1107 9% vPass
i ‘DataLow [LOw-level input voliage for Dala -500.000 mV|540.000 mV/[-55.069 mV[49.177 mV[-35 569 mV/51.321 mV 2467 1066% |-Pass
12 [Vcuwigh [High-level input voltage for ¢ 1260V J2300v  [1825v  [1835v  [1850v [93739mV 4930 [-196% vPass
13 ‘Datatigh!High-level input voitage for Data 1.260 V 12.300V ‘I 499V [1515V 1531V [77266mV 2467 119 0% 1-33.4% vPass

foLk - Test Result:  Fass
Description: Clock frequency

0.000 Hz [3.072 MHz[3.027 MHz[3 030 MHz[3.034 MHz[17.798 KHz
Histogram

303 Mz - 3,03 MHz

303 Mz - 3,031 Mz

3033 Mz - 3034 Mz | 8

in Detail Report Row: 1, Test Index: 340 [ Max Detail Report Row: 3, Test Index: 431

" . B= . ;
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File / Settings

Display | Measurement & Analysis | Electrical Validation | Cursor = Acquire  Utility

Electrical Open
Validation § EV File
a SMBUS System Management Bus 'y Gi H”
H A o H”
A
SMBus\ L 12C 3~ Now H '
1 B 47
T g BT
a4 ow oo Vb i y 0
A W SMBus D b A

Acut e T\ech
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SMBuUS o

Overview Detail SMBus

Name Description  Limit Min Limit Max Min Mean Max ndard Deviat  Count Result
1 |t SCL clock... [0.000 Hz 100.000 KHz | 3.142 KHz | 198.650 KHz | 200.008 KHz |13.737 KHz (450 Fail
2 |tosta Hold time(_.. |4.000 us — 2498 us 2.498 us 2499 us 234.000ps (19 Fail
3 | fousta Set-up tim... |4.700 us — 2.093 us 2.097 us 2104 us 4 275 ns 6 Fail
4 | thooar Data hold ... |5.000 us - 118950 ns  (1.242us 13714 us 273845 ns (180 Fail
5 | tsunar Data Set-u... |250.000 ns  |— 969.002ns |1.239 us 2.509 us 326.581 ns |180 Pass
6 | tusto Set-up tim... [4.000 us — 2508 us 2521 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
8 |t High Perio... [4.000 us — 2.062 us 2.094 us 2107 us 6.704 ns 496 Fail
9 |to Rise time ... |— 1.000 us 264997 ns |277.670ns |306.498ns |4.317 ns 477 Pass
10| tie Fall time o... (— 300.000 ns |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/t Fall time o... |— 300.000ns (997.000 ps |1.383ns 1.551 ns 121.000 ps  |145 Pass
13| tour Bus free ti... |4.700 us — 256.6T6us |782.918us |2.669 ms 944 462 us |10 Pass
14/ tvnar Data valid ... |— 3450 us 110469 ns [1.380 us 1.655 us 357885 ns |193 Pass
arl i Pt somlicd 9 4Cn n ENE TEA cm |7 44E wm nTEA e ARD AEE e a7 M

I N B .-

12C

.

Oveniew | Defail = SMBus

WONTL DA

Name  Description  LimitMin  Limit Max Min Mean Max  ndard Deviat  Count Result =
1 |t SCLclock . [0.000Hz  |100.000 KHz [3.142 KHz | 198.650 KHz |200.008 KHz [13.737 KHz |450 Fail

2 |bosta Hold time( . [4000us |- 24%8us  [249Bus  [2499us  |234000ps |19 Fail

3 [tstsma Set-up tim... |4.700 us. — 2.093 us 2097 us 2104 us 4275ns 6 Fail

4 | tooar Data hold ... [5.000 us — 18.950ns  [1.242us 1374 us 273.845ns | 180 Fail

5 |t Data Setu__ (250000 s |— 969002ns (1239us  [2509us  |326581ns |180 Pass

6 |tssto Setuptim . [4000us |- 2508us  |2521us  |2530us  |6103ns |13 Fail

7 |t Low Perio_. [4700us |- 2450us  |263Bus  [3749us  [108381ns |468 Fail

8 [tac High Perio. . [4.000us |- 2062us  |20%us  [2107us  |6704ns 496 Fail

9 |k Rise time . [— 1.000 us 264997 ns |277670ns |306498 ns (4317 ns 477 Pass

10/t Falltime o... |— 300.000 ns  (1.260 ns 1421 ns 1.598 ns 103.000 ps | 556 Pass | |
1| tos Rise time . [— 1000us (269758 ns |277.633ns |283758ns |2679ns 118 Pass

12 tos Falltime o [— 300000ns (997.000ps |1383ns  [1581ns  [121.000ps |145 Pass

13t Busfreeti_ [4700us |- 256676 us |762916us |2669ms  |944.462us |10 Pass

14| tososr Datavalid .. [— 3450us  [110469ns [1380us  |1655us  |357.85ns |193 Pass

arl [ sacn..  leneveao Inasc..  Inzen.. linonee.. lnv e =

1. b D T Standard Speed Mode (~100kHz) / Fast Mode (~400kHz) / Fast
Mode+ (~1MHz) / HS Mode(~3.4MHz)

3. a ~ { SoEl) ca§S *|2fﬁea¢)\ws*w)\aé”a¢7\vé
Y SCHEf"HAYSIT /1 f201 {{GNBIOKAY3

4. 40 " xyYyL[ Yy BTaAxylLI” B~
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A{ a. dza

1. W ) a b A4b0D

|2 Electrical Validation

Import Export
12C Settings
125 »General
MIPI13C ¥Decode Channel Settings
MIPI RFFE o
MIPI SPMI Kvalidation SMBUS CLK: | []DSO Channel 1 ~ | Probe Settings: | x10 - m
PDM
SMBUS DAT | [[] DSO Channel 2 ~ | Prabe Settings: | x10 - m
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 Next
t 4
2. SMBus a
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 Previous Mext
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Settings
General
Decode Customized EV Parameter:

D\alidation | | [ = =

Default Advance Previous Apply

Overview | Detail | SMBus

Timestamp  State | Address(7b) Command(h) ByteCount DO D1 D2 D3 D4 DS D6 D7  ASCIDO-D7) Information Ef
1 499.962 ys SRd 50 1E |20 |22 |24 -8 NACK ;Unknowm j
2 100102ms [SRd |50 26 |28 |2a |2c & NACK ;Unknowm
3 (1501804 ms |SRd 50 2E |30 |32 |34 024 NACK ;Unknowm
4 |2002864ms [SRd |50 3% (38 [3A |3C 68:< NACK ;Unknowm

- o5
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P Free Run

» )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
<} < 171 > I >>
C.
|li; l; ! —
</> L8] ol —
£¥ Settings * Exit

G C

vy HTML
vy .MOW Acute p f

~

| |
I !
o — RHa el H B: B
i i mn- i il -‘ v ‘
Qverview Detail SMBus

Name Description  Limit Min  Limit Max Min Mean Max ndard Deviat  Count Result =
1 fa SCL clock... |0.000 Hz 100.000 KHz | 199.982 KHz | 199.995 KHz | 200.007 KHz |4.000 Hz 247 Fail
2 | tnsta Hold time(__. (4000 us — 2498 us 2498 us 2499 us 131000ps |10 Fail
3 |tsusta Set-up tim___ |4.700 us — 2083us 2083 us 2083us 0.000 ps 1 Fail
4 | oo Data hold __. {5.000 us — 119745 ns |479688ns |1.372us 490 528 ns 136 Fail
5 tuow Data Set-u... [250.000 ns | — 974424 ns |1.872us 2,509 us 646814 ns  [160 Pass
6 | tusta Set-up tim___ |4.000 us — 2508 us 2519 us 2523 us 4359 ns 9 Fail
7 | tow Low Perio. 4700 us — 2621us 2628 us 2641us 3306 ns 247 Fail
8 |tua High Perio... |4.000 us — 2069 us 2.092 us 2109 us T7.042 ns 272 Fail
g ta Rise time ... [— 1.000 us 263.5T6ns |278.151ns |297.576ns |5.070 ns 315 Pass
10/ te Fall time o —_ 300000 ns |1233ns 1411 ns 1576 ns 103000 ps |315 Pass
1 tos Rise time . [— 1.000 us 270193ns |2773%0ns [286193ns |3157ns 91 Pass
12 toe Falltime 0... [— 300000 ns |969.000 ps [1.311ns 1610 ns 172.000 ps |99 Pass
13 te Bus free ti... [4.700 us — 259.681us [323.345us |446.687 us |65.990 us 8 Pass
14| boosr Data valid . |— 3450 us 111416 ns 619.060 ns |1.656 us 516.073ns  [145 Pass | |
15tk Data valid . |— 3450 us 505339ns [2218us 2750 us 8229%99ns |1 Pass
16 towsen Cumulativ... |— 25000 ms |2454 us 2791 us 4631us 479555 ns  |306 Pass
A7) towmexs Cumulativ... |— 10.000 ms  [2.454 us 2.791 us 4.631us 479.555ns  |306 Pass _L
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2|30
2E |30

3334 |
5234 |

‘
o | - | |1 1© —— 2| €| — 12012 oy 0 £ 18
0f a0 50 o] ofiz; 014 |16 2z |2 26 |22

501 [14 Lc 018 |20
ml\l\l\l\l\llm\m-‘mmmwuuumlwmHHHH‘.mmummlumnII\IH\HHHHI

Overview | Detail | SMBus
foo | tiosw | towsm | boosw | tuow | twsw | bow | bes | bo | boo | toa | toa | tar | boow | bosk | towssr | towwsr | Ve | Vi | Ve | Vie
Naveform No TimeStamp Status Address DO-D7 Limit Min Limit Max Min Mean Max Count Result
114 249982 us | START 00 4.700 us
212 500337 us | START 50 4.700 us - 446 68T us |446 687 us (446687 us |1 Pass
313 543412us |RESTART 50 10 4.700 us — — — —
4 |14 750.716 us | START &0 12 4.700 us — 301638 us |301.638us |301.638us |1 Pass
515 1.001 ms START 50 1416 4.700 us - 399960 us |399960us (399960 us (1 Pass
6|16 1252 ms START 50 18 1A1C 4.700 us — 352884 us |352884us |(352884us |1 Pass
7|17 1.602 ms START 50 1E202224 |4.700 us — 306.308 us |306.308us |306.308us |1 Pass
8 18 1753 ms START 50 26 28 2A2C |4.700 us - 269964 us |259964us (259964 us (1 Pass
9|19 2.003 ms START 50 2E 30 3234 |4.700 us — 269681us |269681us |259681us |1 Pass
10 1-10 2.253 ms START &0 36 38 3A3C |4.700 us — 269.736us |269.735us |269.735us |1 Pass
=
8. a
1

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

Overview Detail SMBus f:
et | tosm | tsusm | bioow | tsvow | tsusm | how | e | ber | ber | boa | bo tsu,par E
Naveform No Ti Status Address DO-D7 Limit Min Limit Max Wavetorm No. I TimeSam I Status I Address DOD7 |
1141 249982 us | START 00 250.000ns |- —’_1,2 I _5500_337 " I STAT I G |
2 |12 500337 us | START 50 250.000ns | — 91 Time & Time Folt A¥elt  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
Acute Tech
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9. Html

Acute.

PC-based T&M Instruments
Electrical Validation Report

Test Instrument Model MSO3124V
Test Instruments Serial Number| MSV31240017
Test Date 09-21-2023 10.27.35
S/W Version 1759
Protocol PDM

Overview Results:

[Name | Descripon | LimitMin [LimitMax [ Min | [Resuit
1-'cu( 0,000 Hz  [3.072 MHz [3.027 MHz [3 030 MHz [3.034 MHz {17 798 KHz 4430 [ [12% vPass
2 [iow 0 C 130.208 ns [195.312 ns |[163.008 ns [163 289 ns [163.541 ns [1.399 ns 4920 [25.2% 16.3% Pass
3 figH  [High Period of the Clock 130.208 ns [195.312 ns ||163.162 ns (163 428 ns [163 717 ns [1.709 ns 14920 |25 3% -16.2% “Pass
4 el Rise time of CLK signal — 13.000ns [1380ns [1.621ns [1.859ns [2428 ns 4930 |- 85.7% Pass|
5 Fall time of CLK signal - 13.000ns [1412ns [16861ns [1862ns 2529ns 4930 |—- |-857% vPass
6 y_time from Clk edge to Data Fall driven [40.000ns  [80.000 ns |57 382ns [64017 ns [74.913ns [77.763 ns [2500 [435%  [64% ~Pass
7 Delay fime from Clk edge 1o Data Fall Valid |- 100.000ns (60111 ns [67.555ns [79.252 ns |83 904 ns 2500 [ 207% “Pass
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 [366%  [11.1% Pass
9 [ov Delay time from Clk edge to Data Rise Valid |— 100.000 ns [57.573ns [64149ns [75.158 ns |71.543 ns 2440 [ [248% vPass
10 [Vekiow [LO ut voltage for clock 00.000 mV|540.000 mV|{-56 786 mV[-50 438 mV|-42 405 mV}49.004 mV 4920 1107 9% vPass
i ‘DataLow [LOw-level input voliage for Dala -500.000 mV|540.000 mV/[-55.069 mV[49.177 mV[-35 569 mV/51.321 mV 2467 1066% |-Pass
12 [Vcuwigh [High-level input voltage for ¢ 1260V J2300v  [1825v  [1835v  [1850v [93739mV 4930 [-196% vPass
13 ‘Datatigh!High-level input voitage for Data 1.260 V 12.300V ‘I 499V [1515V 1531V [77266mV 2467 119 0% 1-33.4% vPass

foLk - Test Result:  Fass
Description: Clock frequency

0.000 Hz [3.072 MHz[3.027 MHz[3 030 MHz[3.034 MHz[17.798 KHz
Histogram

303 Mz - 3,03 MHz

303 Mz - 3,031 Mz

3033 Mz - 3034 Mz | 8

in Detail Report Row: 1, Test Index: 340 [ Max Detail Report Row: 3, Test Index: 431

" . B= . ;

Acut e T‘ech
53 Copy P2 og2r



Acute.

PC-based T&M Instruments

[tL

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

Electrical
Validation

a SPI Serial Peripheral Interfate Ty GiHT H

~

- HA’ A

>
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A{tlL

1.W '

Settings
<P General
Channel Settings

¥ Decode =

xTrigger Type: | 4-wire SPI -

Hvalidation SCLK: | []DSO Channel 1 +
€3 [ODsoChannel2z ~
sDi: | [ DSOChannel3 ~
5D0: [ DSOChanneld -
Working Voltage(Vao) | 3.30V

Default

nw A NB
Channel Settings
Type: | 4-wire SPI
SCLK: | [] DS0 Channel 1
CSs: [0 Dso channel 2
sDI: | [ D30 Channel 3

S00: | [ DSO Channel 4

ow A NB '
Channel Settings
Type: | 3-wire SPI
SCLK: | []DSO Channel 1
CS: [0 DS0 Channel 2

SDA. | [0 DSO Channel 3

-

-

-

Probe Settings:

Probe Settings:

Probe Settings:

Probe Settings:

Y
-

Probe Settings: | x10

Probe Settings: | x10

Probe Settings: |10

Probe Settings: | x10

Probe Settings: | x10

Probe Settings: | x10

Probe Settings: | x10

x10

x10

x10

x10

SPI

4-wire SPI

3-wire SP1 A

Import Export

MNext
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Settings

¥ General
“Decode
AKTrigger
HKvalidation

Default

3. 0

Settings

V' General
“Decode
»Trigger
Hvalidation

Default

SPI

4-wire 5Pl

Chip Select Edge
SDI Edge

SDO Edge
Data Format

Bit Order

Word Size

Trigger on
Data Pin:  Data In - SDI
Data
Fixed Offset |0
Data 1 | XXh
Data2 |Xxh
Data3 |Xxh

Datad4 | Xxh

SPI

Active Low

Rising

Falling

M3B Fi

& bits

rst

Data 5
Data 6
Data 7

Data 8

vhe
EIRY

Byte(s)
¥xh
Wth
Xth

Xxh

=l

p~3)

Latching Edgé

TA

Import Export
Previous Next
Import Export

Previous Next
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N
onr

mpot | Ewort
Settings
“General
VDecm Customized EV Parameter:
. =
Name Description Min Max
jZ\ FeuSCLK Clock Frequency |0 MHz 10 MHz |
Time
Name Description Min Max
1 ¥ teuso SDI Setup Time |5ns |x |
2 ¥ tuasn SO Hold Time |15 s |x |
3 [Tt SDI Output Delay Time [x Ix |
47@ 150,500 8DO Setup Time |5 ns ”X |
5 ¥ LioemoSDO Hold Tims |5ns |x |
6 ¥/ts  SDO Output Delay Time |x |6ns I
7 9] tu SCLK Clock High Time |5 ns | |
8 ¥ tow SCLK Clock LowTime |5 ns |x |
9 |¥ tayes CS Chip Select Sstup Time |5ns |x |
10 tnes S Chip Select Hold Time |20 ns |x |
;E tes  Chip Select Deselect time (Chip Select High Time) |50 ns ”X |
, ! =

Default | Previous |

G {tL 3 %o v© H..

Qis
v
N
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{tL CNBBiBxXROBYSY(a

{eyoz2f |9f SOGNRAROIT tI NFYSGHISNI

Ty {/[Y /1 £t201 CNBljdsSyoOe

{tL ¢AYAY3I wSlidANBYSy(a

{eyoz2f |9f SOGNRAROIT tI NFYSGSNI
Gis(sL {5L {Shdzd ¢AYS

Usszist {5L 1 2fR ¢AYS

GLn {5L hdziLddzi 5S8ft+e& ¢AYS
UMs{sn {5h {Sldzl ¢AYS

G1s¢sn {5h 1 2fR ¢AYS

i { 5hdziiLddzi 5Sfl & ¢AYS

O Lo {/[Y 1 A3K ¢AYS

{n- {/[Y [26 ¢AYS

G s I { [/ KAL) {StSOG {SidzLd ¢AYS
G s I { [/ KAL) {StS0OG 1 2tR ¢AYS
0 ¢ | KAL) { St SOG 5548t S8S0G GAYS o/ K
01 v {1 Y /1 t201 wAiasS ¢AYS

mmvs {/[Y [ §t201 ClLftf ¢AYS

{txl2t BB dA NBY Sy a

{eyoz2f [9ft SOUGNAROFE t I NFYSGSNJI
+ [ 2 S@OSt LylLdzi +2f€ 41 3S
+ | ABE OGSt LyLlLdzi +2f€t a1 3S
+h | [ 23S @St hdzi Lddzi +2f G 3S
+h | | AR OSt hdzl Lddzi +2€ G 3S
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File / Settings = Display ‘ Measurement & Analysis | Electrical Validation | Cursor = Acquire = Utility

Electrical Open
Validation § EV File

UART oy UART H A
o H~ A
G * UARTY Now H ~ A
/| B~ A
a ow oo N b %
A wyw UARTD b b b %A
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Pl we ‘

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| Viow Low-level i... |-7.200V -8.800 V -B8.759 V -T541V 0.000 uVv 16.920 V 104 Fail
3| Vi High-level i... | 7200 V 8.800V 8541V 8.553V 8.613V 61598 mV |32 Pass
D t
P |Free Run -
Stop

Stop conditions

Stop when acquired

1000 - | time(s)
Stop when Result Fail >
0 + time(s)
Information-
Acquisition Count: 18
Fail Count: 18
<< < 1/18 = =

Overview Detail UART(RS232)

HTMLY _'u
<> u » —
Name Description  Limit Min Limit Max Min Mean Max andard Deviati Count Result ’

1| fuak Baud rate .. |0.5 % 05 % 0.0% 0.0 % 01% 0.0 % 32 Pass

2/ Vi Lowleveli . | 7200V  |8800V  |8789V | 7541V |0000uv 16920V  |104 Fail

3| Vi Highievel i [7200V  [6.800V  [8541V  [8583V  [8613V  |61588mv |32 Pass

untitled! X | EV_UART_Test_9600 X &k setings * Exit

" { SEl) CAGS T 1 2t RTMAYS T wAaStacAyvYsS
Y SCHEf"HAYSIT /1 f201 {{GNBIOKAY3
A * +WyL[~"Y BTaxylLl " B~
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Al we

v t w

1.W a b 40D
Seftings

P General

xDECOdE Channel Settings

Kvalidation

Data: | [] DSO Channel 1

~ | Probe Settings: | x10 - ml-a

Voltage High(Viggs): | 5.00V % | Voltage Low(Vy.): -5.00V =

Baud Rate
9600 « | bps
Default Mext
t
2. UART
Settings
“ General
"DF)EOdF) Format
£ - Data Bit: Polari
Hvalidation sasts olarity
g ~ | Idle High -
Parity Stop Bits
MNone -1

MSB First Invert Bits
Report Size:| 16 ~

Default

Previous Next

Acut e T\ech
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3. a ‘ a b 4 L »p

Settings
v General
Decode Customized EV Parameter:
PValidation | | = =
A )
v Ba ate UART
3| tigsHig e 5 s
4| L e S ]
1| Low-leve 4
o[ High-leve 4
5
Default Advance Previous Apply
) Validation
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 EW_UART Test_9600 X

£F Settings ® Exit

62



Acute.

PC-based T&M Instruments

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
< < 171 > || >>

c

26

=

c Settings

* Exit

G C

4 HTML

Y

.MOW Acute p f -

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 05% 0.5 % 0.0 % 0.1% 0.0 % 1 Pass
=

untitled1 X EV_UART Test_9600 X

@
Qic

alidation

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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