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I12C Electrical Validation Solution

B Introduction:

File / Settings Display | Measurement & Analysis | Cursor | Acquire Utility

mw ess M I 15

Electrical
Validation

Measurement DVM Math FFT Decode

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

12C Protocol electrical characteristic detection is usually divided into two types: vertical (voltage)

and horizontal (time/phase).

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

different specifications and standards depending on the 12C Speed.

Part of the electrical characteristics of common I2C specifications:

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

Symbol Parameter Conditions C, =100 pF (max)  C, =400 pF¥  Unit
Min Max Min Max
fscLn 'SCLH clock frequency 0 3.4 0 1.7 %MHz
tsu:sTA set-up time for a repeated 160 - 160 - 'ns
START condition |
tHD:STA hold time (repeated) START 160 - 160 - Ins
condition ‘
tLow LOW period of the SCL clock 160 - | 320 - jfns
tHiGH HIGH period of the SCL clock 60 - 120 - ‘:ns
tsupar | data set-up time 10 - | 10 - Ins
tuppar  data hold time ol 70 o 150 |ns
tcL rise time of SCLH signal 10 40 20 80 jfns
treLt rise time of SCLH signal after a 10 80 20 160 |ns
repeated START condition and
after an acknowledge bit ‘ ‘
ticL fall time of SCLH signal 10 40 20 80 ‘;ns

B R B PR/ E] Acute Technology Inc.
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The report of common 12C validation:

Ovenrdew Detail 12C

Name Description Limit Min Limit Max Min Mean Max Count
1 SCL clock frequencey :0 000 Hz 400.000 KHz | 387.596 KHz | 387.683 KHz | 387.897 KHz | 34200
2 | timsta .Enme(repealad) START condition .600.000 ns ‘— . 1.536 us . 1.537 us . 1.540 us .200
3 |t Set-up time for a repeated START condition .600.000 ns ‘— 42 010 us .2 012 us '2 014 us . 100
4 | Lo Data hold time ‘- ‘— ~94 000 ns ‘274 110ns ’ 1.028 us ' 17250
5 | louowr Data Set-up time ' 100.000 ns .— ‘472 000 ns ' 1.066 us ‘ 1.444 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 1544 us 34100
8 ¢ High Period of the SCL Clock ‘600 000 ns '— .974 000 ns .982 475 ns ~3 560 us .41800
9 Rise time of SCL signal 20.000 ns 300.000 ns 45999 ns 50.304 ns 51.999 ns 41800
10 ¢ jFaIl time of SCL signal .20000ns .300 000 ns .!0 000 ns A10 528 ns '11 999 ns .41800
1 inse time of SDA signal 20.000 ns 300.000ns |37.999 ns 39210 ns 41999 ns 9300
12| on ;Fall time of SDA signal '20000ns l300 000 ns '4000'\5 ‘6 74 ns v10000ns .9900
13 tewr ‘:Bus free time between a STOP and START condition '— ’— '— ‘— .— '0
14! ?Dala valid time .— '900 000 ns '98 000 ns '267 062 ns l 1.068 us v 15750
15 W :Dalavelndacknovwedgenme .— -900000ns -98000ns '623009ns l1068us .1500

pe

Dedicated page for Electrical Validation:

90 et 156 o

Informasion
Acqustien Court 1000
Fad Court 1000

Onrisw Dot GC

Hame Besccipeice  Limie Man  Limar Max

s
.

\
\
- n
.

'
it

¥ Settngn X Ext

Different Speed Mode including Standard Speed Mode (~100kHz) / Fast Mode (~400kHz) /
Fast Mode+ (~1MHz) / HS Mode(~3.4MHz)

Frequency: Clock speed

Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation
Voltage: V_IL, V_IH, etc.

SRR DA TR ] Acute Technology Inc.
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B |2C Electrical Validation Settings:

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

Settings
P General
Channel Settings
¥Decode
RKvalidation
SCL: |:| DSO Channel 1 + | Probe Settings:  x10
SDA: | [[] DSO Channel 2 ¥  Probe Settings: | x10
Working Voltage(Voo): | 330V o
Speed Mode
(®) Standard Mode ( Max: 100Kbit/s )
() Fast Mode ( Max: 400Kbit/s)
) Fast Mode + ( Max: 1Mbit/s )
D) High Speed Mode ( Max: 3.4Mbit's ) Cb Value= 100pf (Max.)
(") Customized Speed | 100 Kbit/s
Default

B R B PR/ E] Acute Technology Inc.
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2. Decode Settings: 12C decoding settings

Import Export
Settings
v General
Address Mode
“»Decode
xVaIidation ®) 7-bitAddressing
8-bit Addressing (Including R/'W in Address)
) 10-bit Addressing
Enable Clock Stretching
Default Previous Next

B R B PR/ E] Acute Technology Inc.
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3. Electrical validation settings: Voltage, timing, frequency limitation

Settings
v General
v Decode
“PValidation

| Defautt |

| ot | | Export |
Customized EV Parameter:
a
Name Description Min Max
1i v fsc SCL clock frequencey ‘0 kHz ” 100 kHz ‘
Time
Name Description Min Max
1 E\l tiosta  Hold time(repeated) START condition ‘4 us I’X ‘
24; v tsusia Set-up time for a repeated START condition ‘4‘7 us ”X ‘
S_i v tuppar Data hold time ‘5 us ” X ‘
ii V| tson  Data Set-up time 250 ns [x |
5 |\I tsusto  Set-up time for STOP condition ‘4 us ” X ‘
6 l v tiow  Low Period of the SCL Clock ‘4.7 us H X ‘
7: v/ tuen  High Period of the SCL Clock lA us H X ‘
gi v/ tc.  Rise time of SCL signal ’X H 1us ‘
9 Vv ticL Fall time of SCL signal ‘X ” 300 ns ‘
E V! toa Rise time of SDA signal ‘X H 1us ‘
11/¥] toa  Fall time of SDA signal x 1300 ns |
' PR TR R Soaa g s [ I.. [
‘ Previous | [ Apply I

E B RHER AR 5] Acute Technology Inc.
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4. Software electrical validation interface:

I

P |Free Run

Stop

Stop conditions

Stop when acquired

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

Acquisition Count: 6
Fail Count: &

Iy

< < 6/6 L

Overview  Detail | 12C mm; _;
</> L 3 =
Timestamp Status Address(7b) Do D1 D2 D3 D4 D5 D6 D7 ASCI = LH
Freq.: 100.020 K

1/99.964 ps Start Wr 12 10 20 30 .0

2/478.716 ps Start Wr 3F 00

3 ‘574.955 us Start Wr 46 21 3A R i

1 3

—— £F Settings X Exit

5. Software electrical validation control panel:

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

P |Free Run -
Stop

A

Stop conditions .
Stop when acaquired B. Information:
1000 - time(s)
Stop when Result Fail > SeleCt Waveform
0 = |time(s)
C. Save File:
Information:
A‘:q“‘Si}:mf‘l gounm Save as Html
<< 11 > > Save as .MOW(Software format)

C

Ety L =

£¥ Settings *® Exit

6. Overview Report:

= SRR A PR\ F] Acute Technology Inc.
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T

T 000 O

CICIT U AL PR ] IR TN Ml uIlA | | ikdu | LT AT I AT OO (e ey M Jull

Overview | Detail | [2C

Mame Description Limit Min Limit Max Min Mean Max andard Deviatic Count Result =
1 |fs SCL clock frequencey 0.000 Hz 100.000 KHz | 99.994 KHz (99.998 KHz |100.004 KHz |11.000 Hz  |480
2 |tunsta Hold time{repeated) START condition 4.000 us 2499 us 3.094 us 4.999 us 1.817 us 21
3 | susta Set-up time for a repeated START condition — — 0
4 | tanoa Data hold time 5.000 us = 2497 us 2498 us 2498 us 1118 ns 146
5 | tsuos Data Set-up time 250.000 ns = 2499 us 2499 us 2499 us 722000 ps |154
6 |tusio Set-up time for STOP condition 4.000 us = 2498 us 3.450 us 4.998 us 1.987 us 21
T | tow Low Period of the SCL Clock 4700 us = 4.998 us 4.998 us 4.999 us 1.947 ns 480
g |t High Period of the SCL Clock 4.000 us = 4.998 us 4.999 us 4.999 us 1.862 ns 430 Pass
9 |t Rise time of SCL signal 1.000 us 1223 ns 1.587 ns 2.065 ns 2.050 ns 561 Pass
= s romoen— lcorm— Py v P — |
untitled?

7. Detail Report:

00 mV

I

R e

IINIh CENIFLT P R P e T Mllllll.lh L | WAL AU AL 4 el Ll L LA

Ovenview Detail 12C
foeL tiosta tsusm tiooar tsupar teusm tow e tcy ey o toa taur typoar typack Vo Vi

Waveform No.  TimeStamp Status Address D0-D7 Limit Min Limit Max Min Mean Max Count Result =
1 (1 49982 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 239358 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 213A 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 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 213A 0.000 Hz 100.000 KHz |99.995 KHz [99.998 KHz |100.004 KHz |24
als P e = cconze locenoe  erocomeec lemeemeeee lee o r | o) Cl
untitled1

8. Reference Point Dialog & Waveform:
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( P )Free Run "
. P )Analysis St
Stop conditions
Stop when acquired
1000 % time(s)
Stop when Result Fail >
0 = |time(s)
i
2 Detail X
fscL
Decpavel| Cctall |20y [ waveformNo. | TimeStamp | Status. | Address | D0-DT |
oo | twosm | tsusm | bwoow | twow | twso | tow | fees | be | te | boa | 1 | 239.359 ns | START | 3F | 00 | tio
Waveform Ne. Status Address Do-D7 Limit Min _ _ Limit May Time A Time Volt AValt = E
11 49982 ns  |START 12 10 20 30 0000Hz |100.000 Kk || |(489.967 ps. 499.967 ps) [10.000ps  |(990 mV. 990 mv) oV
21 239359 ns | START 3F 00 0.000 Hz 100,000K|| 2 |(499.967 ps, 509.968 ps) [10.000 ps  |(990 mV, 930 mV) ov
31 337484 ns |START 46 213A 0.000 Hz 100.000 KF | 3 | (509 968 ps, 519.967 ps)  [10.000 ps | (390 mV, 990 mV) oV Fail
42 49.982ns | START 3 00 0.000 Hz 100.000 Kk |4 | (519.967 ps, 529.968 ps) |10.000 ps | (990 mV, 990 mV) (%
5 (2 148.108 ns | START 46 2134 0.000Hz | 100.000 Kk |5 (529 968 s, 539.968 ps) |10.000 ps  |(990 mV. 990 mv) oV |
63 49.982ns  |START 12 1020 30 0.000Hz | 100.000 Kk |5 | (539.968 ps, 549.968 ps) |10.000 ps  |{990 mV, 990 mv) oV
T3 239.358 ns | START 3F 00 0.000 Hz 100.000 Kk |7 |(549.968 ps, 559.968 ps) |10.000 ps | (990 mV, 990 mV) (A% Fail
8 |3 337484 ns | START 46 213A 0.000Hz  |100.000KF|g (559,968 ps, 569.968 ps) |10.000 ps  |(390 mV, 990 mV) oV
— e = sooe s SN LS ARAAAMIS g (579 968 ps, 589.968 ps)  [10.000 ps  |(990 mV, 930 mV) oV
untitled1 -j
Close |
9. Html Report:
|
Acute.
PC-based T&M Instruments
Electrical Validation Report
Test Instrument Model MS03124V
Test Instruments Serial Number 24554
Test Date 04-17-2023 14:46:14)
SW Version 1.0.25
Protocol 12C
o
[speed: aeeKkz
Overview Results:
Total: 17
Pass: 9
Fail: 6
1 fscL  |SCL clock fraquency 0.000 Hz  |100.000 KHz|387.586 KHz|387.683 KHz|387.769 KHz|437.000 Hz 2670 [367.6% 367.8% [%Fail
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 Itsy 574 [Setup time for a repeated START condition 4.700 us = 12.013 us [2.014 us 2015us 1579.000 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 Itz pav|Data Set-up time 250.000 ns [ 472.837 ns |1.187 us 1.443 us [5.255 us 1767 [18.7% = vPass
6 tsy s1o|Set-up tims for STOP condition — — - — — 0 — — —
T it ow |Low Period of the SCL Clock 4.700 us — 1539 us 1.541 us 1543 us 19208 ns. 12670 |67 3% - (% F ail
3 thicH  |High Period of the SCL Clock 4.000 us — 977.699 ns [979.666ns [984.826ns [20.914 ns 3040 |75.6% [%Fail
9 ItoL Rise time of SCL signal -— 1.000 us 145.022 ns 48118 ns |49.835ns  [14531ns 3430 |- 0.5% vPass
LI 7 Fall time of SCL signal — 300.000 ns [9.888 ns 10237 ns  |10583ns |[1448ns 3430 |- 0.2% vPass
1M |tps  |Risetime of SOA signal -— 1.000 us 37.719ns  [39529ns |41.848ns |[5.148ns 927 |- 0.4% vPass
12 |tpa Fall time of SDA signal -— 300.000 ns [4616 ns 5.893 ns 9.828 ns 124.035 ns 947 |- 1.8% «Pass
13 |tgur |Bus free time between a STOP and START condition|— = = = = = 0 = = =
14 |typpar|Data valid time — 3.450 us 98 898 ns  |270 164 ns |1.067 us 14 200 us 1585 |- 28.9% vPass
15 |typack|Data valid acknowledge time - 3.450 us 141.017 ns |730.257 ns |1.067 us 1344 us 91 - 28.0% vPass
16 [V Low-level input voltage -500.000 mV|990.000 mV |-105.670 mV|27.063 mV |104.081 mV |760.863 mV 4367 [26.5% 40.5% vPass
17 Vg High-level input voltage 2310V 3.800 V 3225V 3267 V INTV 1250V 4367 |61.4% 74.3% vPass
9 SRR DA TR ] Acute Technology Inc.
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fsci - Test Result:  Fail
Description: SCL clock frequency

0.000 Hz [100.000 KHz[387 586 KHz[387 683 KHz[387 769 KHz[437.000 Hz 2670 [387.6%
Histogram

Limit 0.000 Hz

Detail Report Row: 10, Test Index: 82

TR/ E] Acute Technology Inc.
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MIPI 13C Electrical Validation Solution

B Introduction:

MIPI 13C is backward compatible with many Legacy I>C Devices, but I3C Devices also support
higher speed (with SCL clock speed up to 12.5 MHz) and new communication modes. MIPI 13C
modes include Single Data Rate (SDR) Mode, High Data Rate (HDR) Mode. HDR Mode is
also divided into Dual Data Rate (HDR-DDR) Mode, Ternary Symbol Legacy Mode (HDR-
TTL) Mode, Ternary Symbol Pure-bus (HDR-TSP) Mode, and Bulk Transport (HDR-BT)
Mode.

MIPI I3C Electrical Validation offers various electrical measurements compliance testing as

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

B RS I B PE 2N 5] Acute Technology Inc.
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B [3C Electrical Validation Settings:

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

Import
Settings
<»General

Channel Settings
XDecode g

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

Waorking Voltage(Vas): | 1.80V -

-

Speed Mode

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

Customized Speed | 400 Kbps

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

® Fast Mode (400 Kbps)

Fast Mode+ (1 Mbps)

Default

Export

Mext

B RS I B PE 2N 5] Acute Technology Inc.
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In the General Settings section, the selection of Speed Mode determines a suitable sample rate for
validation, but also affects the timing specification table in the validation settings section. For

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

table.

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

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

16/ ¥ tevsol Time Between Successive Symbols 32 ns X

17|V teioex Symbol Clock 775 ns X

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

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

B R B PR/ E] Acute Technology Inc.
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2. Decode Settings

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

B R B PR/ E] Acute Technology Inc.
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3. Trigger Settings
Import Export
Settings
“ General
Trigger an

“Decode 9

')Trigger & Address: *xh

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

Default Previous Mext

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

Broadcast Address 7°h7E.

B R B PR/ E] Acute Technology Inc.
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4. Validation Settings

Import | | Export
Settings

W General

VDeEDde v Customized EV Parameter:

“Trigger =

S

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

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

| Defaut | | pPrevious | aApoly |

This section includes 5 parameter tables, including

e Frequency

e 13C timing requirements when communicating with I>C Legacy Devices
e [3C Open Drain timing parameters

e [3C Push-Pull timing parameters

e [3C I/O stage characteristics voltage requirements

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

hidden in the Pure Bus setup.

H R (A TR/ 5] Acute Technology Inc.
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I3C Frequency Requirements

Symbol Electrical Parameter

fscL SCL Clock Frequency when communicating with I°C Legacy
Devices'

tscL_pp SCL Clock Frequency

tBT_FREQ HDR-BT SCL Clock Frequency

I3C Timing Requirements When Communicating With I*C Legacy Devices®

Symbol Electrical Parameter

tsu_sta Setup Time for a REPEATED START

tHD_sTA Hold Time for a (REPEATED) START

tLow SCL Clock Low Period

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

tpiG H SCL Clock High Period as seen at the receiver
tsu_pAT Data Setup Time

tHD DAT Data Hold Time

trcL SCL Signal Rise Time

trer SCL Signal Fall Time

trDA SDA Signal Rise Time

t:DA_OD SDA Signal Rise Time (Open Drain)

toa SDA Signal Fall Time

tsu_sto Setup Time for STOP

tBUF Bus Free Time Between a STOP and a START
tSPIKE Pulse Width of Spikes that Spike Filter Must Suppress

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

the I3C bus).

B R B PR/ E] Acute Technology Inc.
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I3C Open Drain Timing Requirements

Symbol Electrical Parameter

tLow_op SCL Clock Low Period

tpIG oD L SCL Clock Low Period as seen at the receiver

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

tpIG oD H SCL Clock High Period as seen at the receiver

tpa_op SDA Data Fall Time

tsu_op SDA Data Setup Time During Open Drain Mode

tcas Clock After START (S) Condition

tcep Clock Before STOP (P) Condition

tCRHPOverlap Active Controller to Secondary Overlap time during handoff
tAVAL Bus Available Condition

tiDLE Bus Idle Condition

tNEWCRLock Time Interval Where New Controller Not Driving SDA Low

B R B PR/ E] Acute Technology Inc.
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I3C Push-Pull Timing Requirements

Symbol Electrical Parameter

tLow SCL Clock Low Period

tpIG L SCL Clock Low Period as seen at the receiver
tHIGH SCL Clock High Period

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

tcr_pp SCL Clock Rise Time

tcr_pp SCL Clock Fall Time

tHDfPPfController

SDA Signal Data Hold (Controller)

tHD PP Target

SDA Signal Data Hold (Target)

tsu_pp SDA Signal Data Setup

tcasr Clock After Repeated START (Sr) Condition

teBsr Clock Before Repeated START (Sr) Condition

tBT HO HDR-BT Master to Slave Hand Off Delay

tBT STALL HDR-BT Clocked Not-Ready Data-Block Headers

B R B PR/ E] Acute Technology Inc.
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I3C 1/0 Stage Characteristics Voltage Requirements

Symbol Electrical Parameter

Vi Low-Level Input Voltage
Vi High-level Input Voltage
VoL Low-level Output Voltage
Vou High-level Output Voltage

20

B R B PR/ E] Acute Technology Inc.
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5. Sample Result

€ Acute D50 (ert 72

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

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

Owniew | Defall | 130

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

untitledi X | EV_I3C_PB_SDR X

LF Sattings X Exit
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PDM Electrical Validation Solution

B Introduction:

File / Settings Display | Measurement & Analysis | Cursor | Acquire Utility

o gss pE O S

Measurement DVM Math FFT Decode

Electrical
Validation

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

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

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

different specifications and standards depending on the PDM baud rate.

Part of the electrical characteristics of common PDM specifications:

DIGITAL AUDIO INTERFACE

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

B R B PR/ E] Acute Technology Inc.
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The report of common PDM validation:

Overview Detail PDM

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

© Ac

Limar nae

Dedicated page for Electrical Validation:

EV_2C_Standaxdiode_Tb_Samgle

5. Frequency: Clock speed
6.
7. Voltage: VL, VH,

etc.

Sep conarons
St when s qures

%0 < | timels)

Stop when Resut Fai >

Irformaton
Acquistion Count: 1000
Fad Court 1000

Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation

23
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Frequency:
Symbol Electrical Parameter
fscL PDM_CLK Frequency Range
Time:
Symbol Electrical Parameter
tLow Low Period of the Clock
tHIGH High Period of the Clock
trcL Rise time of Clock signal
ticL Fall time of Clock signal
trDD Delay time from Clock edge to Data Rise driven
tpD Delay time from Clock edge to Data Fall driven
tov Delay time from Clock edge to Data Rise valid
tov Delay time from Clock edge to Data Fall valid
Voltage:
Symbol Electrical Parameter
VeikLow Low-level Input voltage for clock
VcikHigh High-level Input voltage for clock
VDataLow Low-level Input voltage for data
VDataHigh High-level Input voltage for data

B R B PR/ E] Acute Technology Inc.
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B PDM Electrical Validation Settings:

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

=<»General
Channel Settings
¥ Decode L

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

-m—,
- [x10 'm‘-’

DATA: | [0 DSO Channel 2~ | Probe Settings

Working Voltage(Voo): | 1.80V -

-

PDM Clock Speed: | 3072 - | KHz

Default

SRR RAE
25
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2. Decode Settings: PDM decoding settings

Settings
W General

Audio Settings
“?Decode d
HK\alidation e Decimation Rate: | x64 =

Audio Frequency 48 KHz
Mono & Stereo
Mode: | Stereo -
Default Previous Mext

B R B PR/ E] Acute Technology Inc.
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3. Electrical validation settings: Volt

age, timing, frequency limitation

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

\\

L

j'm\h\h

|

| f\ijhh\N\

il

L

oM

TRV

Overview Detail PDM

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

untitled! X EV_PDM_Stereo X

5. Software electrical validation control panel:

A. Stop Conditions:
P |Free Run . .
. Stop when acquired X times
Sto . .
: Stop when Result Fail > X times
Stop conditions .
E B. Information:
1000 - time(s)
Stop when Result Fail > SeleCt Waveform
0 time(s)
C. Save File:
Information:
A‘:q“‘Si}:mf‘l gounm Save as Html
11 > > Save as .MOW(Software format)
[ =l
s Ly =
£¥ Settings *® Exit

28
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6. Overview Report:

10 Julumnmm _]![Iljll_lllllll

Qvenview Detail

Name Description  Limit Min  Limit Max Min Mean Max ndard Deviai  Count Result =
1 |fax Clock freq... |0.000 Hz 3.072MHz |3.027 MHz |3.030 MHz [3.034 MHz (17.798 KHz (4430 Pass
2 | tuow Low Perio... |130.208 ns |195.312ns [163.008 ns |163.289ns |163.541ns (1399 ns 4520 Pass
3 |t High Perio... |130.208 ns |195.312ns |[163.162ns |163428ns |163.717ns [1.709ns 4920 Pass
4 |to Rise time ... |— 13.000 ns 1.380 ns 1.621 ns 1.859 ns 2428 ns 4530 Pass
5 |tict Fall time o... |— 13.000 ns 1412 ns 1.661 ns 1.862 ns 2529 ns 4930 Pass
6 |t Delay time... {40.000 ns 80.000 ns 57.382 ns 64.017 ns 74.913 ns 77.763 ns 2500 Pass
T |t Delay time... [— 100.000 ns  |60.111 ns 67.555 ns 79.252 ns §3.904 ns 2500 Pass B
g |tw Delay time... |40.000 ns 80.000 ns 54.659 ns 60.684 ns 71.123 ns 67.169 ns 2440 Pass
g9 |tw Delay time... |— 100.000 ns  |57.573 ns 64.149 ns 75158 ns 71.543 ns 2440 Pass _l
untitled! X | EV_PDM_Stereo X

29 s RS R A TR/ F] Acute Technology Inc.
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7. Detail Report:

1l ﬁl IHIII i

1 001 U

ot AL

Overnview Detail

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

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

untitled1 X EV_PDM_Stereo X

s RS R A TR/ F] Acute Technology Inc.
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8. Reference Point Dialog & Waveform:

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

=
)|

2SR A

\E] Acute Technology Inc.

31

Copyright©2023



Acute.

PC-based T&M Instruments

9. Html Report:

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:

Total: 13

1 Jlex 0000 Hz  [3072 MHz [3.027 MHz [3.030 MHz [3.034 MHz [17798KHz  [4430 |— [12% ~Pass
2 [iow 130.208 ns 195312 ns [163.008 ns [163 289 ns [163 541 ns [1.399 ns [4920 [252%  [16.3% ~Pass
3 o joh Period of the Clock 130.208 ns 195312 ns [163.162 ns [163.428 ns (163717 ns [1.709 ns 4920 [253%  [-162%  |-Pass
4 |tcL |Risetime of Gl K signal = 13000ns [1380ns [1.621ns [1850ns [2428ns 4930 |- [-85.7% Pass|
5 ey Fall time of CLK signal — 13.000ns [1412ns [16861ns [1862ns 25209ns 4930 ]—- |-857% vPass
6 [too  [Delay time from Clk edge to Data Fall driven [40.000ns [80.000ns [57.382ns [64017 ns [74.913ns |77.763 ns [2500 [435%  [64% “Pass|
7 [wv  [Delaytime from Clkedgefo Data Fall Vaid |— 100.000 s [60.111ns_[67.555ns (79252 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 [tov  |Delaytime from Clk edge to Data Rise Valid |— 100,000 ns [57.573 ns [64149ns [75.158 ns |71.543ns 2440 [ [248%  |-Pass
10 |Vewiow [Low-level voltage for -500.000 mV{540.000 mV[-56 786 mV[-50 438 mV[-42 405 mV}49.004 mV 4920 [-88 6% [107 9%

" 'DataLow | LOW-level input voltage for Data 500,000 mV/|540.000 mV/|-55.069 mV |49 177 mV|-35 569 mV/51 321 mV 2467 [B90%  [1066% |-Pass|
12 [Vciwigh [High-level input voltage for clock 1260V 2300V [1825V  [1835V  [1850V  [93739 mV 4930 [448%  |-196% ~Pass
13 [VDatahign/High-level input voltage for Data 1260V |2300V_ [1499V  [1515V [1531V _ |77.266mV 2467 [190%  [-334%  |vPass

foLk - Test Result:  Fass
Description: Clock frequency

0.000 Hz [3.072 MHz[3 027 MHz[3 030 MHz2]3.034 MHz[17

Value Fange

T Mtz ~ 3,028 Mz

303 Mz - 3,03 MHz

303 Mz - 3,031 Mz

2031 Mz -3

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

H T ! 4 T

R A
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SPI Electrical Validation User Guide

B Settings Guide

1. General Settings

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

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

4-wire Channel Setup

Channel Settings

Type: | 4-wire SPI -

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

3-wire Channel Setup
Channel Settings

Type: | 3-wire SPI -

SCLK | []DSO Channel 1~ | Probe Setlings: |x10 - mm-a
cs: | [IDsochannel2 ~ | Probe Settings: |10 - m_a
sDA | [ DSO Channel 3 ~ | Probe Setiings: |x10 - mE

B R B PR/ E] Acute Technology Inc.
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2. Decode Settings

Import Export
Settings
V¥ General

')DEEOGE' 4-wire SPI
KTrigger Chip SelectEdge | Active Low =
Kvalidation SDIEdge Rising =

SD0 Edge Falling -

Data Format
Bit Order MSB First -
Word Size 3 bits =

Default

Previous Mext

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

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

Import Export
Settings
v General
vDecode Trigger on
')Trigger Data Pin: DatalIn-SDI -
Hvalidation

Data

Fixed Offiset |0 Byte(s

Data1 |Xxh Data5 |Xxh

Data2z |Xxh Dataf |Xxh

Data3 |Xxh Data7? |Xxh

Data4 |Xxh Datag |Xxh

Default Previous Mext

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

which data pin to trigger.

B RS I B PE 2N 5] Acute Technology Inc.
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4. Validation Settings

mpot || Export
Settings
W General
+Decode ¥ | Customized EV Parameter:
Name Description Min Max
jvl fuc SCLK Clock Frequency |0 MHz |10 MHz |
Time
Name Description Min Max
1 ¥ tsu s SDI Setup Time |5 ns |x |
2 | tuasn SO Hold Time |15 s | |
3 [Jtoo 5Dl Output Delay Time [x Ix |
49/ 12120500 SetupTime |5ns |x |
5 ¥ tiozoSDO Hold Tims |5 ns |x |
6 ¥/t SDOOulput Delay Time x |6ns |
7 9] tuse SCLK Clock High Time |5 ns |x |
8 ¥ Loy SCLK Clock LowTime |5ns | |
9 [¥/taucs CS Chip Select SetupTime |5ns x |
109] tuocs CS Chip Select Hold Time |20ns |x |
119/ tes  Chip Select Deselect time (Chip Select HighTime) 50 ns |x Il
. ! i<
* Default | Previous |[ appy |

There are no standard measurement limits defined for SPI bus. Therefore, it is recommended to
define your own limits while validate SPI signals.

This section displays 3 characteristics table, including
e Frequency
e Timing parameters

e Voltage requirements

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

E B RHER AR 5] Acute Technology Inc.
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SPI Frequency Requirements

Symbol

Electrical Parameter

fscrk

SCLK Clock Frequency

SPI Timing Requirements

Symbol Electrical Parameter
tsu,spi SDI Setup Time

tHD,SDI SDI Hold Time

tbio SDI Output Delay Time
tsu,spo SDO Setup Time

tHU,sDO SDO Hold Time

tp SDO Output Delay Time
tHiGH SCLK High Time

tLow SCLK Low Time

tsu.cs CS Chip Select Setup Time
tsu,cs CS Chip Select Hold Time
tcs Chip Select Deselect time (Chip Select High Time)
teLKr SCLK Clock Rise Time
toLke SCLK Clock Fall Time

SPI Voltage Requirements

Symbol Electrical Parameter
Vi Low-Level Input Voltage
Vin High-level Input Voltage
Vor Low-level Output Voltage
Vou High-level Output Voltage

SRR AR
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UART Electrical Validation Solution

B Introduction:

File / Settings Display | Measurement & Analysis | Cursor | Acquire Utility

mw  gss (I

Measurement DVM Math FFT

Electrical
Validation

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

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

(voltage) and horizontal (time/phase).

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

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

different specifications and standards depending on the UART Speed.

The report of common UART validation:

Oveniew | Detail =~ UART(RS232)

Name  Description  Limit Min  Limit Max Min  Mean Max  andard Deviati  Count = Result
1| fuanr Baud rate ... |-0.5 % 0.5% 0.0 % 0.0 % 0.1% 0.0 % 32 Pass

2| Viow

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

B R B PR/ E] Acute Technology Inc.
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Dedicated page for Electrical Validation:

P |Free Run -
Stop

Stop conditions

Stop when acquired

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

0 < time(s)
1
i

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

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

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

untitled? X | EV_UART Test 9500 X £ settings * Exit

1. Frequency: Clock speed
2. Timing: Set-up Time / Hold Time / Rise Time / Fall Time & Clock Stretching Timing limitation
3

Voltage: V_L, V_H, etc.
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B UART Electrical Validation Settings:

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

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

B R B PR/ E] Acute Technology Inc.
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2. Decode Settings: UART decoding settings

Settings
“ General
"DF)E ode Format
XVaIid ation Data Bits Polarity
g ~ | Idle High -
Parity Stop Bits
MNone -1 -
MSB First Invert Bits
Report Size:| 16 ~
Default

Previous Next

40
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3. Electrical validation settings: Voltage, timing, frequency limitation

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

Stop conditions

Stop when acquired

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

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

|Screensh

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

0| L]

untitled1 X EV_UART Test_9600 X

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

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

P |Free Run -
Stop

A

Stop conditions

Stop when acquired E- Information:

1000 < | time(s)
Stop when Result Fail > SeleCt WaVGfO rm
0 * time(s)
F. Save File:
Information:
Acqu\si}:ionl goun;] save as Html
=] - 1 > Save as .MOW(Software format)

£¥ Settings *® Exit

6. Overview Report:

Overview Detail UART(RS5232)

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

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

alidation

Overview Detail UART(RS232)

funar | Ve | M

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

untitled1 X% EV_UART Test 9600 X

8. Reference Point Dialog & Waveform:

2]
-

Validation

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

Overview Detail UART(RS232)

foer | Vim | Vi

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

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

Acute.
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Overview Results;

Total: 3
Pass: 2
Fail: 1

[t Tluarr|Baudrate for UART [05% [05% [00% [00% [01% [00%
2 [Viow |Low-level input woltage | 7 200 v | 8800 v [ 8756 v[.7 541 vjo 000 uv[16 920 v
|3 [Vhiign [Highlevel input voltage[7 200 V(8800 [5.541V 8553V [B613V |61 588 mV

Electrical Validation Report

Test Instrument Model

MSO03124V

Test Instruments Serial Number |

MSV31240017

Test Date
SIW Version
Protocol

[z [1000% [s00%
[104 J217% -100.0%

2 [1BE%  [21%

04-27-2023 15.07 .32
1025
UART(RS232)

Pass

xFail

Pass

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

Histogram

Detail Report Row: 16, Test Index: 2

44
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MSO/TS3000 series 64-Channel cascading

B Introduction

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

Regarding signal connections, users have the option to directly connect the test
signal to the oscilloscope through standard BNC connectors or use passive probes
or differential probes for more extensive measurements. Furthermore, Acute also
offers a BNC to Probe Tip Adaptor, which can improve common measurement
guality issues associated with traditional probes, ensuring users obtain the most
accurate measurement results.
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B Software User Interface
1. 64Channel @ 250MS/s
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B Connection
1. Connect with BNC to BNC Probe

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

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

1.

2.

3.

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

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

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

unit and the last slave unit is < +3ns.
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Master & Slave (2™ Device) Phase Delay

M 10ns
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Master & Slave (16" Device) Phase Delay
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