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1. Warranty and Statement

Copyright
2024 Uni-Trend Technology (China) Co., Ltd.

Brand Mark Information
UNI-T is the registered trademark of Uni-Trend Technology (China) Co., Ltd.

File Number
V1.01

Statement

B UNI-T products are protected by patents (including obtained and pending) in China and other

countries and regions.

UNI-T reserves the right to change specifications and prices.

The information provided in this manual supersedes all previous publications.

The information provided in this manual is subject to change without notice.

UNI-T shall not be liable for any errors that may be contained in this manual. For any incidental or

consequential damages arising out of the use or the information and deductive functions provided

in this manual.

®  No part of this manual shall be photocopied, reproduced or adapted without the prior written
permission of UNI-T.

Product Certification

UNI-T has certified that the product conforms to China national product standard and industry product
standard as well as 1ISO9001:2015 standard and 1ISO14001:2015 standard. UNI-T will go further to
certificate product to meet the standard of other member of the international standards organization.

2. Overview

This service manual is to introduce the function and the use of demo board. The demo board is a tool
for demonstrating the basic functions of an oscilloscope. It is powered by a USB port and can output 40
types of signals, as follows.

Note: The signals are written in the following format: Chinese (English translation) (English
abbreviation).

NormalWave

B Sine (Sine) B Triangle (Triangle) m FSK
B Square (Square) m ASK
B Sawtooth (Sawtooth) m PSK

RareWave

Uni-Trend Technology (China) Co., Ltd. 2/
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Protocol
B  UART m CAN B FlexRay B SENT
m [2C m  CAN-FD m 2SS B Manchester
m SPI E LIN B 1553B B ARINC429

VideoParam (VideoParam)
Capture Rate (Capture)
Logic analyzer (LA)

B Sine with Noise (SwN)

Repetitive Pulse with Ringing
(RepPulseRing)

Edge Transition Violation
Signal (EdgeTranViol)

B Phase Shifted Sine (PSSine)

Single-Shot Pulse with
Ringing (SSPulseRing)

Setup & Hold Violation
Signals (SHViolSigs)

Sine with Glitch (SwGlitch)

Clock with Infrequent Glitch
(ClkInfrGlch)

Non-Monotonic Edge Signal
(NonMonoEdge)

B Sine with Harmonic Distortion
(SwHarmDist)

Clock with Jitter (ClkJitter)

Nth Edge (Nth Edge)

Real-Time Eye (RTEye)

Serial Data with Jitter
(SerDataJit)

Fast Scan (FastScan)

Sine with Sinusoidal Noise
Coupling (SwSinNoise)

Runt Pulses (RuntPulses)

Slow Scan (SlowScan)

Uni-Trend Technology (China) Co., Ltd.
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3. Signal Board
3.1. Demo Board

s @ [ = @
25, \h (ANI]JJ_ CANFD,H CAN_L CAN_H M.

UNl-'F”?HJl

i3 08

CAPTURE RATE

I\s

No. Description
1 HOME key: press this key to go back to the home page
INFO key: press this key to check the signal when the first page has an output signal.

RETURN key: press this key to return to the previous page

TRIG key: when select a rare signal of single-shot pulse with ringing, press this key to

4 generate one single-shot pulse with ringing
CAPTURE RATE key: press this key to generate one single double-pulse signal

6 Multi-purpose rotary knob: rotate this rotary knob to switch the selection, press this rotary
knob to select the option

7 LA connector: used for inputting an LA signal or selecting different pins for inputting the

decoding signal.

3.2. Power supply
USB Type-C power supply: 5V, 2A

3.3. Measurement Connection

Before using the demo board, the signal output of the demo board should be connected to the input
port of the oscilloscope.
Connection steps

Uni-Trend Technology (China) Co., Ltd. 4/
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B Use a BNC to connect the signal output channel (CH1-CH4)of the demo board to the input channel
of the oscilloscope.

B Connect the probe to the signal output pin of the demo board, and connect the alligator clip to the
GND of the demo board, and then connect probe’s BNC to the BNC connector of the input channel
(CH1-CH4)on the front panel of the oscilloscope.

3.4. Power-on

The demo board can be powered through the USB Type-C port.

Connect the USB DEVICE connector of the demo board to the USB HOST connector of the
oscilloscope or computer with the USB Type-C data cable.

Note: Static electricity can damage the demo board, so testing should be carried out in an anti-static
area if possible.

Uni-Trend Technology (China) Co., Ltd. 5/
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4. Demo Board Application

4.1. Normal Signal
41.1. Sine Wave

1.

Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to sine
wave

B A sine wave signal with a frequency of 10 MHz and an amplitude of 3.25 Vpp
Demo content

B Basic signal

B Edge trigger

Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope's CH1

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.
Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.
Demo result is shown in the following figure.

25kpts AL T B Auto | IZ3
5GSals Normal ~180.00mU

Wave window

c2 Cc3 Cé Digital
OFF | OFF  OFF 0
15 2024/07/04

Demo result of sine wave

41.2. Square Wave

1.

Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to square
wave

B A square wave signal with a frequency of 50 kHz and an amplitude of 3.88 Vpp

Demo content

B Basic signal

B Edge trigger

B Positive duty ratio

Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.
Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.

Uni-Trend Technology (China) Co., Ltd. 6/
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Enable “Positive duty ratio” and “Peak-to-peak” measurements and statistics. Demo result is
shown in the following figure.
UNI-T Sasals TR o O

Wave window

-20ps

ltems Peak-Peak C1 = | +Duty
Curr 3.9200U
Max 3.9200U
Min 3.8800U
Avg 389120
Dev 17.621mU
Count 100

1.00U Cc3 C4 Digital

FULL —
x| OFF OFF OFF 958

0.00U 15 2024/07/04
Demo result of square wave

4.1.3. Sawtooth Wave

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to
sawtooth wave
B A sawtooth wave signal with a frequency of 762.94 Hz and an amplitude of 3.9 Vpp
2. Demo content
B Basic signal
B Slope trigger
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Slope trigger”, the trigger mode to “Auto”, and the vertical scale to “1
V”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.
Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 7/
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500us L

25kpts s g Auto || BN gg Q
B
i Ay smsas  Nomal | T T -

Wave window

SlewRate:5. 1kV/us
Os

Cc3 C4 Digital
OFF | OFF

15 2024/07/04
Demo result of sawtooth wave

41.4. Triangular Wave

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to
triangular wave
B A triangular wave signal with a frequency of 381.46 Hz and an amplitude of 3.9 Vpp
2. Demo content
B Basic signal
B Slope trigger
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Slope trigger”, the trigger mode to “Auto”, and the vertical scale to “1
V”. Adjust the appropriate vertical shift and trigger level (high/low) to make the oscilloscope
trigger stably. Demo result is shown in the following figure.

500ps 25kpts iyl B4 Auto IR A 88 Q
UNI-T H,, A st Nomal T Ao IR

Wave window

SlewRate:5.1kV/us
Os

-500ps 500us

= Cc3 Digital I;?
«| OFF OFF 10:03
..... 15 2024/07/04
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Demo result of triangular wave

41.5. ASK

1.

Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to ASK
B An ASK signal with a frequency of 390 kHz and an amplitude of 3.9 Vpp

2. Demo content
B Basic signal
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.
Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.
Demo result is shown in the following figure.
UNI-T M A e s T o w82 Q
Wave window
c2 [ox] Cé Digital
OFF | OFF  OFF > -
15 2024/07/04
Demo result of ASK
4.1.6. PSK
1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to PSK
B A PSK signal with a frequency of 1.274 MHz and an amplitude of 3.9 Vpp
2. Demo content
B Basic signal
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.
Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.
Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 9/
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2kpts . BT 7 R B gg Q
125GSa/s  Normal 16000y (R T
v

Wave window

= Cc3 C4 Digital El?

OFF | OFF  OFF 1016

15 2024/07/04

Demo result of PSK

41.7. FSK

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to FSK
B An FSK signal with a frequency of 1.3125 MHz and an amplitude of 3.9 Vpp
2. Demo content
B Basic signal
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.
Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.
Demo result is shown in the following figure.

5Mpts =F Auto W

5GSals T m 2o (A

505A| C2 (o] Cé

FULL
1orx|| OFF OFF OFF 11:20

----- 2024/05/17

Demo result of FSK
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4.2. Rare Signal
4.21. Sine with Noise

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to sine with
noise

B A sine wave with a frequency of 855 kHz, an amplitude of 1.28 Vpp and overlay a high-
frequency noise with a frequency of 25 MHz, an amplitude of 350 mVpp
2. Demo content
B HF rejection
B Bandwidth limit
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Edge trigger”, the trigger holdoff to “600 us”, the sampling mode to
“Normal”, the vertical scale to “500 mV”. Adjust the appropriate vertical shift and trigger level to
make the oscilloscope trigger stably. Demo result is shown in the following figure.

2kpts . S s [ ‘.._.B gg @
5GSals Normal sooomyu  [EE  C

Wave window

Cc1 200muU Cc3 C4 Digital
© ™MQ FULL OFF OFF 0

15 2024/07/04
Sine with noise

B Adjust the horizontal time base to “20 ns”, the waveform is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 11/
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25kpts . i e 88 Q
5GSals sooomt  [ERE T

Wave window

C3 C4 Digital
OFF | OFF | OFF

15 2024/07/04
High-frequency noise details
B Adjust the horizontal time base to “500 ns”, enable “HF reject” and “Bandwidth limit”. Demo
result is shown in the following figure.
UNI-T H EE:Ons A éz:t: Mm‘r:al T — 8000mU -

Wave window

Ch Digital
OFF | OFF

15 2024/07/04
Signal after noise rejection

4.2.2. Phase Shifted Sine

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to phase
shifted sine

B A sine wave signal with a frequency of 245 kHz and an amplitude of 600 mVpp
2. Demo content
B Rare signal
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

Uni-Trend Technology (China) Co., Ltd. 12/
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B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “500
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

25kpts 1. T B T B = & Q
125GSa’s  Normal oooou  [REH T
=

Wave window

Cc3 Ch Digital
OFF  OFF
15 2024/07/04

Phase shifted sine

4.2.3. Sine with Glitch

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to sine
wave with glitch
B A sine wave signal with a frequency of 122 kHz and an amplitude of 4.69 Vpp
2. Demo content
B Peak sampling
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, the vertical scale to “1 V”, and
the sampling to “Peak”. Adjust the appropriate vertical shift and trigger level to make the
oscilloscope trigger stably. Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 13/
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Auto  |Lw | AL 5 88 Q
~s000omy [N T
=

Wave window

C3 C4 Digital I:l?

OFF  OFF 04

15 2024/07/04

Sine with glitch

4.2.4. Sine with Harmonic Distortion

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to sine with
harmonic distortion
B A sine wave signal with a frequency of 244 kHz and an amplitude of 4.82 Vpp
2. Demo content
m FFT
B The advantages of using the zoom function for gating measurement
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.
Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.
Demo result is shown in the following figure.

- A
25kpts e 7 Ao FERE B 88 Q
HosMSals  Peak T -s000omy [RERE T

Wave window

= Cc3 C4 Digital
OFF | OFF | OFF Lt

10:43
15 2024/07/04
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Sine with harmonic distortion

4.2.5. Real-time Eye Diagram

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to real-time
eye diagram

B A data signal with a frequency of 10 MHz and an amplitude of 4.35 Vpp
2. Demo content

B Demonstrating the advantage of real-time eye diagram
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “1 V”.

Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.

Demo result is shown in the foIIowmg flgure

Single  Autoset H 5.00 ps/div O's A J\ =, 100m GS: @ o £ 3898mv N o © 8 & O &
I ] & ®

It \\W‘ Ll H
il \"\
'lw »,Hh" M Wil “M ! wh'n'«, &

6 3004w 6% 82%rs  10886ns

ARG AN R AN A AR AR AL A AR
M T BN 117 | ( R

UL ORI

| LR
VT VT VTR W VYR VWYY

| it
UL TEVRY
| |

hojars ke

By 83 2@+ 26
(7]

Real-time eye diagram

4.2.6. Sine with Sinusoidal Noise Coupling

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to sine with
sinusoidal noise coupling
B A sine wave signal with a frequency of 244 kHz and an amplitude of 1.32 Vpp
2. Demo content
B Demonstrate the advantages of using the FFT function on an oscilloscope to find signals
coupled to a device under test (DUT).
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “200
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 15/
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. ; =als
25kpts I T = i 2. % Q
256Sa/s  Normal -16e0omy (R T

=

Wave window

C4 Digital
OFF | OFF

15 2024/07/04
Sine with sinusoidal noise coupling

4.2.7. Repetitive Pulse with Ringing

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to
repetitive pulse with ringing
B A repetitive pulse signal with a frequency of 610 kHz and an amplitude of 1.87 Vpp
2. Demo content
B Auto pulse parameter measurement, such as rising time, falling time, overshoot
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “500
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

s A == Auto

Normral] (U 20000my R

Wave window

500muU| C2 [ox] Digital l:l?

FULL
'l OFF | OFF | OFF 1108

0.00U 15 2024/07/04

Repetitive pulse with ringing
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4.2.8. Single-Shot Pulse with Ringing

1.

Signal

B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to single-
shot pulse with ringing

B The pulse width of the pulse is approximately 1.96 us and the amplitude is 75 mVpp

B A single-shot pulse with ringing can only be generated by pressing the TRIG key on the demo
board

Demo content

B Normal trigger

B Single trigger

Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Normal / Single”, and the vertical

scale to “50 mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope

trigger stably. Press the TRIG key on the demo board to output a single-shot pulse with

ringing, the oscilloscope will capture and display this signal. Demo result is shown in the

following figure. (take the trigger mode “Normal” as an example).

LINI=T READY H * :

Wave window

Digital

OFF  OFF
..... [ 15 2024/07/09

Single-shot pulse with ringing
4.2.9. Clock with Infrequent Glitch
1.

Signal

B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to clock
with infrequent glitch

B A clock signal with a frequency of 120 kHz and an amplitude of 1.38 Vpp

Demo content

B Refresh rate of fast wave

B Pulse width

B Template test

Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “500
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 171/
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5Mpts M Auto I t._‘n % Q
5GSals Norml sooomv [ERE T

Wave window

Ch Digital - 5 I:l?

OFF OFF 10:20
15 2024/07/09

Clock with infrequent glitch

4.2.10. Clock with Jitter

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to clock
with jitter

B A clock signal with a frequency of 5 MHz and an amplitude of 23 mVpp
2. Demo content

B Demonstrate the advantage of using jitter analysis to identify jitter source
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “5
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

UNI-T W A Ta wemmcB8EQ

Waveform window

OFF
----- 2024/05/17

Clock with jitter
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4.2.11. Serial Data with Jitter

1.

Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to serial
data with jitter

B A serial data signal with a frequency of 7.6 MHz and an amplitude of 480 mVpp

Demo content

B Demonstrate the advantage of using jitter analysis to identify jitter source and real-time eye
Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “200
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

25kpts F

5GSals T [1]

Waveform window

Ll OFF | OFF | OFF
----- 2024/05/17

Serial data with jitter

4.2.12. Runt Pulses

1.

Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to runt
pulses

B A pulse signal with a frequency of 7.89 MHz and an amplitude of 950 mVpp

Demo content

B Demonstrate the advantage of runt trigger and runt search

Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “200
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 19/
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Auto L

Tin
1] egoomy SR

Waveform window

-500ns

c3 Cé4
OFF | OFF —
2024/05/17
Runt pulses
4.2.13. Edge Transition Violation Signal

1. Signal

B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to edge

transition violation signal

B A pulse signal with a frequency of 5.1 MHz and an amplitude of 950 mVpp
2. Demo content

B Rising/falling time trigger
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto”, and the vertical scale to “500
mV”. Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger
stably. Demo result is shown in the following figure.

UNI-T MO Al s eeem t8EQ

Waveform window

f

13.04
2024/05/17

OFF  OFF

Edge transition violation signal
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4.2.14. Setup & Hold Signal

1.

Signal

B Signal output: Select the channel for signal output (CH1 or CH2), and set the signal to
setup&hold signal. CH2: Data signal; CH1: Clock signal

B A clock signal with a frequency of 1 MHz and an amplitude of 1.38 Vpp

Demo content

B Demonstrate the advantage of setup & hold trigger and trigger holdoff

Demo result

B Use a BNC cable to correctly connect the signal, and connect CH1, CH2 output to the
oscilloscope’s CH2, CH3

B Set the trigger type to “Setup & Hold”, the trigger mode to “Auto”, the vertical scale to “1 V”,
clock source: CH2, data source: CH3, clock edge: rising edge, data type: H, setup: 1 ms,
trigger hold off: 8us. Adjust the appropriate vertical shift and trigger level to make the
oscilloscope trigger stably. Demo result is shown in the following figure.

UNI-T e 2scsan L] -

Wave window

Setup & Hold signal

4.2.15. Non-Monotonic Edge Signal

1.

Signal

B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to non-
monotonic edge signal

B A pulse signal with a frequency of 1 MHz and an amplitude of 1.38 Vpp

Demo content

B Demonstrate the advantage of region trigger

Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Edge trigger”, the trigger mode to “Auto” and the vertical scale to “1 V”.
Draw a region trigger box and set the condition to “Intersect”, that is, only the waveform that
meets condition can be triggered. Demo result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd. 21/
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Non-monotonic edge signal

4.2.16. Nth Edge

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to Nth
edge

B Single edge cycle: 126.03 ns, frequency: 7.93 MHz, with 40 pulse strings
2. Demo content

B Nth edge trigger

B Burst width, burst interval, burst cycle and burst cycle number measurements
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Set the trigger type to “Nth edge”, the trigger mode to “Auto”, the vertical scale to “500 mV”.

Adjust the appropriate vertical shift and trigger level to make the oscilloscope trigger stably.

Demo result is shown in the following figure.

Waveform window

OFF OFF 1312

..... [ 2024/05/17

Nth edge trigger
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B Enable the measurement and statistics of burst width, burst interval, burst cycle and burst
cycle number. Demo result is shown in the following figure.

s s .
LINI-T H iu A scses T ¥‘| [:g[:g: i & 88 L Q

Waveform window
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Peak PeC1 — ]
22800V 4

22800V 49972 2 81928us
Min 22600V 49 495% 49776us 32136ps 81912us
Avg 22756V 49.700% 4.9780ps 32141ps 81920us
Dev 8.3282mV 166.85m% 2.8415ns 0.0000s 0.0000s

Count 85 85 85 55 55

ci 500mV| C2 c3 Cé I;?
(O ™o FULL w»
© i — OFF OFF OFF &) 1314
0.00V 2024/05/17

4.217. Fast Scan

1. Signal
B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to fast
scan

B Frequency scanning range: 4 kHz-999 kHz, scanning time: 2.6s
2. Demo content

B Measurement statistics

B Persistence
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

B Press the AUTO key on the front panel of the oscilloscope, then the parameter will be set
automatically. Enable the measurement and statistics of the frequency, use the maximum and
minimum value of the statistics to determine the frequency range.
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LINI-T

Waveform window

JAVAVATATAY

LEVH
Curr
Max
Min
Avg
Dev

Count

-8Bus

289.90kHz
991.85kHz
61.056kHz
431.29kHz
363 BikHz
33

5
100kpts o Auto ™5 % Q
A 5GSals soooomyv  [EREH

-6us -4ls -2us 0Os 2ps Aps bps
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OFF | OFF | OFF > 1328
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Fast scan

B Adjust the “Persistence” to 500 ms, as shown in the following figure. The scan trace of the
sweep

LINI-T

Waveform window

LEVH
Curr
Max
Min
Avg
Dev

Count

-Bus

squencyC1
408.16kHz
408 16kHz
110.60kHz
260 48kHz
87 T40kHz
28

signal can be clearl

observed.

A 100kpts f Auto L% N % Q
5GSals swooomyv  [EREH

VWA

s 2us 4ls bus 8ls

c2 c3 Cé4
OFF | OFF | OFF > 132
2024/05/17

Scan trace of fast scan

4.2.18. Slow Scan

1. Signal

B Signal output: Select the channel for signal output (CH1 or CH2) and set the signal to slow

scan

B Frequency scanning range: 4 kHz-99 kHz, scanning time: 26s, scanning mode: logarithm

2. Demo content

B Measurement statistics
B Persistence

3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.

Uni-Trend Technology (China) Co., Ltd.
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B Press the AUTO key on the front panel of the oscilloscope, then the parameter will be set
automatically. Enable the measurement and statistics of the frequency, use the maximum and
minimum value of the statistics to determine the frequency range, as shown in the following

figure.

Auto

205 Mpts 2 2
LINI=T H 0: afs 40.000mY - gg L Q

Waveform window

in il

-80us
ltems |/ FrequCl
Curr 91.652kHz
Max 91.556kHz
Min 87.733kHz
Avg 90.109kHz
Dev 1.849%kHz

Count 37

1.00v|| C2 [ox ]
®© - OFF | OFF O T
0.00V 5 2024/05/17
Slow scan
B Adjust the “Persistence” to 20s, as shown in the following figure. The scan trace of the sweep
signal can be clearly observed.
UNI-T S v Ta eeomm 8 EQ

Waveform window

A ‘W il

40ps 60ps 80ps

-80us -60us -40ps -20ps

ltems  [iquencyC1 =

Curr | 72.478KkHz

Max 72.484kHz

Min 61.035kHz

Avg 66.992kHz

Dev 23605kHz
Count |73

1.00v|| C2 Cc3 C4
©® FULL OFF | OFF  OFF 3
0.00V 5 2024/05/17

Scan trace of slow scan

4.3. Protocol Signal

4.3.1. RS232/UART

1. Signal
B Signal output: Select the channel for signal output (CH1-CH4), and set the signal to UATR,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.

Uni-Trend Technology (China) Co., Ltd. 25/



User’'s Manual UT-M13X

2. Demo content
B RS232/UART trigger
B RS232/UART decoding
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.
B Select UART trigger and UART decoding, the specific parameter setting, see the table below.

Type Description
Output CH1-CH4, UART pin

Baud rate: 115200

Polarity: Positive

Parameter | Parity check bit: No parity check bit

Data bit width: 8 bits

Bit sequence: LSB

Hexadecimal data: 55, 4E, 49, 2D, 54; 55, 4E, 49, 2D, 54; 55, 4E,
Data 49, 2D, 54; 55, 4E, 49, 2D, 54, 0A; 55, 4E, 49, 2D, 54, 21; (15-24),
01, 02, 03, 04, 05;

B Stable trigger and decoding result is shown in the following figure.
LINI-T

Waveform window

mk 02: —{ 01 }=| 002 }={ 0x03 }={ 004 | 05 }=| 0465 }={ OxtE }=| 0xd9 |={ 0x2D }=| oxs4 ] 0x55 }=| oxée |—388Y

880mV

-120mV;

-800us -600us -400us

-200us s 200us
C1 1.00v|| C2 Cc3 Cé4 I;.?
7 m™Q FULL
© M | OFF | OFF | OFF 2 13:41
0.00V 2024/05/17

UART trigger and decoding

4.3.2. I2C

1. Signal
B Signal output: Select the channel for signal output (CH1 and CH2), and set the signal to I°C,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.
2. Demo content
B |2C trigger
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B I°C decoding

3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1, CH2.
B Select I°C trigger and I°C decoding, the specific parameter setting, see the table below.

I I I I
I 5 I ] P I
o || I | | |l | | I ] __1
SETART ADDRESE RW ACK DATA ACK DATA ACK STOP
condtan condltion
Type Description
CH1:SCL
Output| CH2:SDA
I°C pin

7-bit address: 1001000 (48h) (the address does not include R)
10010000 (90h) (the address includes R/W)
Hexadecimal data: 55, 4E, 49, 2D, 54;

7-bit address: 1001000 (48h) (the address does not include W) 10010000
(90h) (the address includes R/W)

Hexadecimal data: 54, 2D, 49, 4E, 55;

7-bit address: 0000000 (00h) (the address does not include R) 00000000
(00h) (the address includes R/W)

Hexadecimal data: 90, 55;

7-bit address: 0100111 (27h) (the address does not include R) 01001110
(4Eh) (the address includes R/W)

Data | oy adecimal data: 49, 2D, 54

7-bit address: 1111010 (7Ah) (the address does not include R)
111101010 (F5h) (the address includes R/W)

Hexadecimal data: 90;
10-bit address: 10 1001 0000 (290h) (the address does not include W)

7-bit address: 1111010 (7Ah) (the address does not include W)
111101010 (F5h) (the address includes R/W)

Hexadecimal data: 55, 4E, 49, 2D, 54;

7-bit address: 1111010 (7Ah) (the address does not include R)
111101010 (F5h) (the address includes R/W)

10-bit address: 10 1001 0000 (290h) (the address does not include R)
Hexadecimal data: (90), 54, 2D, 49, 4E, 55;
B |2C stable trigger and decoding result is shown in the following figure.
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500kpts
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43.3. SPI
1. Signal

I2C trigger and decoding

B Signal output: Select the channel for signal output (CH1-CH3), and set the signal to SPI,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.

2. Demo content
m  SPI trigger
B SPI decoding
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1, CH2, CH3.
B Select SPI trigger and SPI decoding, the specific parameter setting, see the table below.

A\ Z

(" clock signal - — 4 o )
Polarity 0 SCK (CPOL = 0) WS R T\ O & [y =)
Polarity 1 _. E = o s . gt o
SCK (CPOL =1 ) :III "r' .'I I} ‘," / \ ‘,‘ \ '\.| | \
4 A R U R T R T ) R (R )
Slave selection SSEL f/
& ) CPHA =0 )
Clock phase 0 — ;
Cycle # CPHA =0 Clock front sampling )6 X,,?,fXL\_'
Clock Frontier Datd
\
Sampling MOSI (CPHA = 0) Bit 8
Bloalk (et cenl: Clock trailing edge output (—]
data output
MISO (CPHA = 0) Xan 1 } Bit 2 XBit 3 }(Bit4 XBit5 XBit6 XBit7 {Bits |
N\ 2 ll =4
4 Y CPHA =1 : : 2\
Clock phase 1 A \ —
Cycle # CPHA= 1 W i Clock front output ]_X 6 X7 X 8 X__‘—
Clock Frontier Data : \ “\/
Output MOSI (CPHA = 1) Clock trailing edge sampling =
Clock trailing edge
iata sampling MISO (CPHA = 1) —(3(8.« 1 ¥Bit2 Y83 Xeita Xbits Xeite ¥Bit7 XBits }—

i
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Type Description

CH1: CS

CH2: SCLK
CH3: MOSI
Output | Spj pin

Bit width: 8 bits

Bit sequence: MSB

CIK polarity: Positive

CS polarity: Negative
Parameter | DATA polarity: Positive

Trigger condition: Chip selection

Hexadecimal data:
Data MOSI: 55, 20, 4E, 20, 49, 20, 2D, 20, 54, 20;

B SPI stable trigger and decoding result is shown in the following figure.

THEQ

Waveform window

b o5 —{ o0 oe — o0 — o |~ oa0 |~ oo |~ oao | oss | om0

.f

14:00
2024/05/17

SPI trigger and decoding

43.4. CAN

1. Signal

B Signal output: Select the channel for signal output (CH1, CH2), and set the signal to CAN,

connect to the channel as indicated on the panel and output the signal to the oscilloscope.

2. Demo content

m  CAN trigger

®m  CAN decoding
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4.
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B Select CAN trigger and CAN decoding, the specific parameter setting, see the table below.

_ ACK  Frame
Frame Start  Arbitration Control Data section CRC section  section
I . #® scction ¥ % Endg
section AGK $ict
qF RTR |DE r0 CRCdelimiter IACK delim|ter
standard format_|] 11| L
+ Identifier (ID) +HHH DiC Data CRC Sequence *M¥ EOF
1 1M 14 0-64 15 1 7
11 1 : 1
.H_H-- —
— -
— —
- Tr0-
extended format SRuDE © T
Identifier (ID) Identifier (ID) DLC Same as
standard
11 di 18 4
1 format

E Sending bit
b DIR R ACKsDt H Receiving bit
The remote frame does not have a data segment.
Type Description
CH1: CAN-L
Output CH2: CAN-H
CAN pin
Parameter Baud rate: 250K
Signal type: CAN_L
Data
Name ID DLC DATA CRC ACK
55, 4E, 49,
Stan;iard error 70F 5 4381 0
rame 2D, 54
Extend data o rars 5 %0, 45,45, 7261 0
frame 2D, 54
Standard 70F 0 None 6BB9 1 (error)
remote frame
Extend remote 4 carrars 0 None 58BF 1 (error)
rame
Bit filling errori ERROR
Error frame,
E/F, O/L
overload frame

B CAN stable trigger and decoding result is shown in the following figure.

Uni-Trend Technology (Ch

ina) Co., Ltd.
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M [—— e ——
[ \ T Pt i

OFF | OFF | OFF

CAN trigger and decoding result

4.3.5. CAN-FD
1. Signal

2024/05/17

B Signal output: Select the channel for signal output (CH1-CH4), and set the signal to CAN-FD,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.

2. Demo content
m  CAN-FD trigger
B CAN-FD decoding
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4.
B Select CAN-FD trigger and CAN-FD decoding, the specific parameter setting, see the table

below.
Type Description
Pin CH1: CANFD-L
CANFD pin
Parameter CAN baud rate: 500K FD baud rate: 5M
Signal type: CANFD_L Sampling point: 75%
Name ID DLC DATA CRC ACK
55, 4E, 49,
FD stafndard data 70F 5 0381 0
rame 2D, 54

B CAN stable trigger and decoding result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd.
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500kpts ] Auto

104 I
L A 1oy |

Waveform window

OFF
2024/05/17

CAN-FD trigger and decoding

1. Signal

B Signal output: Select the channel for signal output (CH1, CH2), and set the signal to LIN,

connect to the channel as indicated on the panel and output the signal to the oscilloscope.

2. Demo content

W LIN trigger

B LIN decoding
3. Demo result

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4.

B Select LIN trigger and LIN decoding, the specific parameter setting, see the table below.

.

=13 bits Protected Data1 Data i checksum

ID (i <8)
» » . - + 1
[ Tynchronous interval | Sync segment | 7 Protected ID | data segment "1 Checksum
Header AerseTTErT— response  segment—}
[ Explicitor Inter-frame Space | | Response Space Inter-byte Space
~ implicit position Y — .
Frame structure
Start bit stop bit

MSB 7th place

LSB 0Oth

Bytefield

1 Explicit or implicit position

Uni-Trend Technology (China) Co., Ltd.
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Type Description
Pin CH1: LIN-L
LIN pin
Paramet Baud rate: 20K
er Signal type: LIN_L
Polarity: Normal
Data
Name SYNC ID DATA CHECKSUM
Wake up frame
00, FF, FF, FF,
Sleep frame 55 3C FF, FF. FF, FF 54 (error)
55, 4E, 49,
Sync error 15 (error) 20/B0 (error) 2D, 54, 54, 54, DF (V2.X)
58
55, 4E, 49, 2D,
Data 55 30/B0 (error) 54. 54, 54, 58 90DF (V1.X)
55, 4E, 49,
Data 55 30/B0 (error) 2D, 54, 54, 54, DF
58
55, 4E, 49,
Data 55 30/B0 (error) 2D, 54, 54, 54, DF
58

B LIN stable trigger and decoding result is shown in the

following figure.

A

UNI-T e e TE e mTREQ
.

Wave window

B1

o hms  -3ms. . -2ms, . . . -1ms, |

ltems Peak-Peak C1 == +Duty
Curr 292000 33333%

C1 = Amplitude C1 == +Duty
28704U

€2 = Rise Ti

o) Cc3 Ch
OFF | OFF  OFF

Digital

15

LIN trigger and decoding

4.3.7.
1. Signal

Flexray

Uni-Trend Technology (China) Co., Ltd.
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B Signal output: Select the channel for signal output (CH1, CH2), and set the signal to FlexRay,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.
2. Demo content
B FlexRay trigger
B FlexRay decoding
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4.
B Select FlexRay trigger and FlexRay decoding, the specific parameter setting, see the table

below.
]
L .
s 5 g%
REE
EEEE
3 i 5=
2R
5 EF
Z\o | %,8,n
[T \ Header CRC
\ / Covered Area
FLATImEY,
T e— ; |
' I{ Mo |9 | Data o | Data 1 | Data2 Datan| CRC | crRC | cRC |—
| 11 bits |6 bils 0..254 bytes 24 bits
PP SR )
| mm Header Segmeant Payload Segment Traller Segment

FlexRay Frame 5+ (0 .. 254)+ 3 bytes

Figure 4-1: FlexRay frame format.

Type Description

CH1: FLEXRAY-BP
Output CH2: FLEXRAY-BM
FLEXRAY pin
Baud rate: 5M

Parameter | o; 1ol type: FLEXRAY BP
Data
o LENGTH/
Name [mdicatin . HCRC CYCLE  DATA TCRC
g bit dic
6AD8D4
Normal 4 53D 3 5D4 A |95 4E. 49,2D,
o4, 21 (error)
55, 4E, 49, 2D 6AD8D4
Payload C 53D 3 5D4 A , 4k, 49, 2U,
ayloa 54, 21 (error)
6AD8D4
Null frar_ne 0 53D 3 5D4 A 00, 00, 00, 2D,
dynamic 54, 21 (error)
6AD8D4
Null frame 0 53D 3 5D4 A | 55, 4E,49,2D,
static 54, 21 (error)
5E8 55, 4E, 49, 2D 8142d4
Start, , 4E, 49, 2D,
art, sync 7 53D 3 (error) A 54, 21 (error)
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Start no 5 53D 3 5D4 55, 4E, 49, 2D, 95d86d
sync (error) 54, 21 (error)

B FlexRay stable trigger and decoding result is shown in the following figure.
UNI-T s : oo 8 EQ

Waveform window

-480mV]

] -5us s s S S 20ps

c3 Cé I;?

OFF  OFF 3 -

2024/05/17

FlexRay trigger and decoding

4.3.8. I12S/LJ/IRJ/TDM

1. Signal
B Signal output: Select the channel for signal output (CH1 ~ CH3), and set the signal to I12S,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.
2. Demo content
W |2S trigger
B |2S decoding
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1, CH2, CH3.
B Select 12S trigger and 12S decoding, the specific parameter setting, see the table below.
I2S standard format
/ts )

M
..

'
—
-

WCLK

IMUMWM 1y

Hl—h 1 clock before MSB

-

0 Left Channel - Right Channel
1 H 1 / r
[
sgg:.ﬁ n-1{n-2|n-3 ﬁ 2|10 j)r n-1|n-2|n-3 ﬂ 2|10 ﬂ/
P
MSB LSB
Left justifying
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' 1/fs
: ([
WCLK JJ r
L
S
iﬂ Left Channel ri ) Right Channel
SDIN/ i A i [
SDOUT n-1|n-2 [n-3 // 2 1 0 // n-1 |n-2 | n-3 // 2 1 0 [;
2/ "/
MSB LSB
Right justifying
e 1/fs -
' T
WCLK JJ -
- 2
h Left Channel 1 Right Channel i
sow o] Jf Do L[ Tdaes] T2 T o | )~
0 n-1/n-2|n-3 2 |1 0 n-1n-2/n-3 2|1 1|0
sbout . rr A AA
MSsSB LSB
TDM
1 BCLK
FS ‘ CHANNELI |  CHANNEL2 CHANNEL3 CHANNEL4
s TN TUUL - (UL
DO34 N-1 110 N-l“ 1|0 §N-1 1| 0 §N-1 : 110
MSB LsB MSB LSB! MSB LSB MSB LSB
Type Description
CH1: WS
CH2: SCL
Output | o3t spA
12S pin
12S:
Bit size: 16 bits
Bit clock: Rising edge
Parameter WS Polarity: Normal
Data: High=1
Bit sequence: MSB

Uni-Trend Technology (China) Co., Ltd.
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LJ/RJ:

Bit size: 16 bits

Bit clock: Rising edge
WS Polarity: Normal
Data: High=1

Bit sequence: MSB

TDM:
Data bit per channel: 16 bits

Clock bit per channel: 16 bits
Channel per frame: 4

Bit delay: 0 bit

Bit clock: Rising edge

Sync polarity: Rising edge
Data: High=1

Bit sequence: MSB

I52584.E_492D_542 1_554E_492D 5421 554E_6362_6160;
Iégle_492D_5421_554E_492D_5421_554E_6766_6564;
?;A;E_492D_5421_554E_492D_5421_554E_7170_6968;
stzlth: 492D 5421 554E_492D 5421 554E_7574 7372;

Data

B |2S stable trigger and decoding result is shown in the following figure.

A

25kpts M B = Ao JERC i 88 Q
625MSals  Normal B 17600 Rt

Wave window v

C4 Digital
OFF
15

12S trigger and decoding

4.3.9. MIL-STD-1553B
1. Signal
B Signal output pin: MIL-STD-1553B
2. Demo content
W 1553B trigger
B 1553B decoding
3. Demo result

Uni-Trend Technology (China) Co., Ltd.
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B Use a probe to correctly connect the signal output pin 1553B and GND to the oscilloscope’s

CH1.

m  Select 1553B trigger and 1553B decoding, the specific parameter setting, see the table below.

Note: Set the display format to check the specific data

Type Description
CH1-CH4: not supported
Output 1553 pin
Polarity: Positive
When the format is command character, the decoded data will be all the
Parameter | command characters. The state character is the same.
When the block control is Data block, the format is valid and there is no
distinction between command words and status words.
Data
RT Address 2l Word Count
Name T/R Bit address Data (hex)  Status data
(hex) (hex)
(hex)
Cmd 0x16 0 0x0D 0x03
Data 554E
Data 492D
Data 5421
Status 0x16 000-000-00000
Cmd 0x16 0 0x0D 0x03
Data 554E
Data 492D
Data 5421
Status 0x16 000-000-00000
Cmd 0x16 1 0x0D 0x05
Data 554E
Data 492D
Data 5421
Status 0x16 000-000-01010
Cmd 0x00 1 0x0D 0x13
Cmd 0x16 0 0 0x00
Data 554E
Data 492D
Data 5421
Cmd 0x06 0 0x0D 0x03
Cmd 0x00 1 0x0D 0x06
Cmd 0x16 0 0x05 0x00
Data 554E

Uni-Trend Technology (China) Co., Ltd.
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Status 0x16 000-000-00000
Cmd 0x00 1 0x01 0x00
Cmd 0x16 0 0x00 0x00
Cmd 0 1 0x03 0x13
Cmd 0x00 0 0x00 0x00
Data 554E
Cmd 0x00 0 0x07 0x11
Data 5544
Cmd 0x16 0 0x00 0x00

B 1553B data stable trigger and decoding result is shown in the following figure.

500kpts M. x Auto b “ gg @

\ B

A osas Normal (P T - s
=

Wave window ~

B1 0x0016

Cc2 [ox] Cé Digital |;?

0 o~
OFF OFF OFF @) 1524

15 2024/07/04

1553B data trigger and decoding

Name Payload (block hex)
(combined data and regardless of type)
C/s B1A3
Data 554E

Uni-Trend Technology (China) Co., Ltd.

39/



User's Manual UT-M13X
Data 492D
Data 5421

Cc/s B00O
c/s B1A3
Data 154E
Data 492D
Data 5421
c/s B00O
c/s B5A5
Data 554E
Data 492D
Data 5421
c/s BOOA
c/s 05B3
c/s B00O
Data 554E
Data 492D
Data 5421
c/s 1200
c/s 1200
c/s 1210
Data 554E
c/s B020
c/s 0420
Cc/s B00O
c/s 0473
c/s B00O
Data 554E
Cc/s 00F1
Data 5544
c/s B00O

B 1553B data block stable trigger and decoding result is shown in the following figure.

Uni-Trend Technology (China) Co., Ltd.
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Wave window

B1

-52.48ps

4.3.10. SENT
1. Signal

B Signal output: Select the channel for signal output (CH1-CH4), and set the signal to SENT,
connect to the channel as indicated on the panel and output the signal to the oscilloscope.

2. Demo content

4248

B SENT trigger
B SENT decoding

3. Demo result

500kpts
5GSals

S -32.48ps

C3 C4 Digital

OFF  OFF
15

AL
Normal

Ti

-22.48ps

0

1553B data block trigger and decoding

[

15:25
2024/07/04

B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4.
B Select SENT trigger and SENT decoding, the specific parameter setting, see the table below.

Uni-Trend Technology (China) Co., Ltd.

Type Description
CH1-CH4,
Output SENT pin
Clock cycle: 3 us
Parameter Tolerance: 30%
Half byte: 6
Pause mode: ON
Data
STATUS DATA CRC POUSE STATUS:
(hex) (hex) (hex) | (hex/ticks) | (slow speed) bit3, bit2
Fast mode Slow mode
0x0C 5,5,4,E,4,9 0x02 0x15 2b11
0x00 5,5,4,E,4,9 0x02 0x21 2'b00
Short ID:
0x04 5,5,4,E,4,9 0x02 0x1D 2'b01 4'h A
0x00 55,4E,4,9 0x02 0x21 2’'b00
0x00 55,4E,4,9 0x02 0x21 2’'b00
: Short data:

0x04 5,5,4,E,4,9 0x02 0x1D 2'b01 8'h 4E
0x00 5,5,4,E,4,9 0x02 0x21 2'b00
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0x00 554E49 | 0x02 0x21 2'b00
0x04 55449 | 0x02 0x1D 201
0x04 55449 | 0x02 0x1D 201
0x04 554E49 | 0x02 0x1D 201
0x00 554E49 | 0x02 0x21 2'b00
0x04 55449 | 0x02 0x1D 2b01
0x04 55449 | 0x02 0x1D 201
Short crc:
0x00 554E49 | 0x02 0x21 2'b00 4h D
0x04 554E49 | 0x02 0x1D 201
0x08 554E49 | 0x02 0x19 2°b10
0x08 554E49 | 0x02 0x19 2°b10
0x08 554,49 | 0x02 0x19 2°b10 B Long crc:
0x0C 554,49 | 0x02 0x15 2°b11 6 05
0x08 554E49 | 0x02 0x19 2°b10
0x0C 554E49 | 0x02 0x15 2 b11
0x00 554,49 | 0x02 0x21 2’600
0x0C 554,49 | 0x02 0x15 2°b11
0x08 554E49 | 0x02 0x19 2°b10
0x04 554,49 | 0x02 0x1D 2b01 B Long id:
0x00 554E49 | 0x02 0x21 2'b00 4h9
0x0C 554,49 | 0x02 0x15 2°b11
0x00 554E49 | 0x02 0x21 2°b00
0x00 554E49 | 0x02 0x21 2°b00
0x0C 554,49 | 0x02 0x15 2°b11 B Long data:
0x04 55449 | 0x02 0x1D 2'b01 16'h 554E
0x0C 554E49 | 0x02 0x15 2 b11
0x00 554E49 | 0x02 0x21 2°b00
0x08 554E49 | 0x02 0x19 2°b10
0x08 5,54E,49 0x02 0x19 2°b10 A Long crc:
0x08 554E49 | 0x02 0x19 2°b10 oh 05
0x0C 554E49 | 0x02 0x15 2 b11
0x08 554E49 | 0x02 0x19 2°b10
0x0C 554E49 | 0x02 0x15 2 °b11
0x00 554,49 | 0x02 0x21 2°b00
0x04 554,49 | 0x02 0x1D 2°b01
0x08 554E49 | 0x02 0x19 2°b10
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0x04 554E,49 | 0x02 0x1D 2°b01 Aé—?h”ggdi
0x00 554E,49 | 0x02 0x21 2°b00

0x0C 554E49 | 0x02 0x15 2°b11

0x00 554E49 | 0x02 0x21 2 °b00

0x00 554E49 | 0x02 0x21 2 °b00 A Long data:
0x0C 554E49 | 0x02 0x15 2°b11 12°h 54E
0x04 554E49 | 0x02 0x1D 2°b01

0x0C 554E49 | 0x02 0x15 2°b11

0x00 554E49 | 0x02 0x21 2 °b00

B SENT stable trigger and decoding result is shown in the following figure.

100us A 5Mpts . T x
53.600ps 5GSals Normal

153,6us 253,6us 353,6us

Cc2 [ox] Cé Digital
OFF | OFF  OFF 0 Lf

..... 15 2024/07/04

15:33

SENT trigger and decoding

4.3.11. MANCHESTER

1. Signal
B Signal output: Select the channel for signal output (CH1-CH4), and set the signal to
Manchester, connect to the channel as indicated on the panel and output the signal to the
oscilloscope.
2. Demo content
B Manchester trigger
B Manchester decoding
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1.-CH4
B Select Manchester trigger and Manchester decoding, the specific parameter setting, see the
table below.

Type Description

CH1-CH4
MANCHESTER pin
Baud rate: 2.5M
Encode mode=: G.E

Output

Parameter

Uni-Trend Technology (China) Co., Ltd. 43/



User's Manual UT-M13X

Idle state=: 1

Bit sequence: MSB

Start frame bit: 1

Sync segment: 0

Middle segment1: 0

Header segment: O

Middle segment2: 0

Data bit: 5

Data word size: 8

Middle segment3: 0

Tail segment: 0

Interval frame: 5

Binary system: 01010101, 01001110, 101001001, 00101101,
Data 01010100

Hexadecimal system: 55, 4E, 49, 2D, 54

B Manchester stable trigger and decoding result is shown in the following figure.

Sps A 250kpts AL
-640.000ns 5GSals Normal

= Cc3 C4 Digital El?
OFF | OFF | OFF ®  is5u
15 2024/07/04

Manchester trigger and decoding

4.3.12. ARINC429

1. Signal
B Signal output pin: ARINC429
2. Demo content
B ARINCA429 trigger
B ARINC429 decoding
3. Demo result
B Use a probe to correctly connect the signal output pin (ARINC429), and output to the
oscilloscope’s CH1-CH4.
B Select ARINC429 trigger and ARINC429 decoding, the specific parameter setting, see the
table below.

Type Description
Output ARINC429 pin

Parameter | Baud rate: 100k
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Data
Label SSM
(OCT SDI (LSB) | Data (LSB) Type
. (LSB)
hexadecimal)
80 115 2’b00 19°’H00002 2'b00 Normal
80 112 2’b10 19’HO00AG 2'b00 Check error
80 111 2'b00 19' H2369B 2'b00 Normal
Bit error
80 076 2’b00 19' HO0041 2'b00 Normal
GAP error

B ARINC429 stable trigger and decoding result is shown in the following figure.

5Mpts AL b=
25GSals Normal

Wave window

P =

o

= Cc3 C4 Digital El?
OFF | OFF | OFF o~
15 2024/07/04

ARINC429 trigger and decoding

4.4. Video Signal

441. Video Trigger Signal
1. Signal
B Signal output: Select the channel for signal output CH3, and select “Video” to set the video
format, and then output the signal to the oscilloscope.
2. Demo content
B Video trigger
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4.
B Select the video trigger, the specific parameter setting, see the table below.
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Type Description
Output | Channel 4
0:PAL 8:720p (24 Hz)
1:NTSC 9:1035i (60 Hz)
2:525p (60 Hz) 10:1080i (30 Hz)

( )
Supported 3:625p (50 Hz) 11:1080i (25 Hz)
format | 4:720p (60 Hz) 12:1080p (30 Hz)
5:720p (50 Hz) 13:1080p (25 Hz)
6:720p (30 Hz) 14:1080p (24 Hz)
7:720p (25 Hz)  15:1080Psf (24 Hz)

B The stable video trigger result is shown in the following figure (take PAL as an example).

5Mpts o Auto

T [ 1] 1560y e -

Waveform window

OFF OFF (€} 1549
2024/04/24

Video signal

4.5. Capture Rate

1. Signal
B Signal output: Select the channel for signal output (CH1, CH2), select “Capture rate” and the
output signal frequency, connect to the channel as indicated on the panel and output the
signal to the oscilloscope.
B A single double-pulse signal can only be triggered by pressing the CAPTURE RATE key on
the front panel of the demo board.
2. Demo content
B Test the capture rate of the oscilloscope
3. Demo result
B Use a BNC cable to correctly connect the signal output to the oscilloscope’s CH1-CH4. Select
“Point”, “Single channel”, “Auto storage depth”, “Volt/div 20 mV”, “Trigger mode: normal”.
Press the CAPTURE RATE key on the front panel of the demo board, the oscilloscope
captures the double-pulse signal, i.e. the frequency of input signal is the capture rate of the
test.
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UNI-T READY H :):0"5 A :g)st:s Mormal

Wave window

_ c400ns

ltems Amplitude C7 ==

Curr 48.781mV

-300ns | . . -100ns . G

Céh Digital
OFF || OFF
15

4.6. LA Test Signal

.
Tm

==
Mormal I w . O
B &2
sy iR T 9%

200ns.

—40m\
. =60m\
.30¢ns. .. A400ns
® Q
a

16:29
2024/07/08

©)]

Type Description
Pin LA pin
7 waves: Sine wave, square wave, triangular wave, sawtooth wave, ASK,
Wave PSK, and FSK
Frequency: 1M, 1.25 M, 1.5 M, 1.75 M, 2 M, 2.25 M, 2.5 M, 2.75 M, 3 M,
3.25M,3.75M,4M,425M,45M, 4.75 M
Protocols UART, I12C, SPI, CAN_L, CANFD_L, LIN, FlexRay_BP, 12S, Manchester,
SENT

When LA accesses the protocol signals, please follow the name at ALL PROTOCOLS on the
demo board, wire and set the signals correctly to output the correct protocol signals.

Note: If there are glitches, please adjust the jitter suppression. If the configuration is correct
and the waveform is messy, please adjust the time base.
LA different waveforms demo result is shown the following figure, take frequency: 1 M for an

example.
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4.6.1. Sine Wave

-500ns

c1 c2 Cc3 C4 Digital
OFF | OFF | OFF  OFF

4.6.2. Square Wave
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15 2024/07/05
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Triangular Wave

4.6.3.
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4.6.5. ASK

Wave window

-3.052pus -2.552s -2.052ps

c3 C4 Digital G1
OFF | OFF O || 1kHz
5 100mV

500ns
1736ps

236ns 736ns
c1 Cc2 3 o} Digital

OFF | OFF | OFF
15
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4.6.7.

EMpts. S
25GSals Normal

Wave window
U 1 1y o [
o[l TN L Iy IEREN

UL

Cc2 Cc3
OFF OFF 1428
2024/07/11

4.7. Others

The 1553B and ARINC429 signals can only be output through the pins, and this is only used to
show the information about the 1553B and ARINC429 protocol signals.

Note: Modification Description

B In Rare Signal, Nth Edge (Edge Then Edge) (EdgeThenEdge) change to Nth Edge (Nth Edge) (Nth
Edge).
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