HOPERF AN247

CMT2390F64-EB Evaluation Board User Guide

Overview

This document mainly introduces the operation of CMT2390F64-EB. The evaluation platform is designed
specifically for users to evaluate the performance of CMT2390F64. As the controller kernel of CMT2390F64
is a CMO level single chip. This evaluation board can be regarded as its development board for various

functions of CMT2390F64 such as debugging, verification and testing.

The product models covered in this document are shown in the table below.

Table 1. Product Models Covered in This Document

Configuration
Method

Frequency Modulation

Product Model Chip Function Package

Range Method

OOK Integrated high-
CMT2390F64 113 - 960 MHz 2(G)FSK | performance RF SoC QFN48
4(G)FSK | transceiver sigle chip

Remark:

1. Users are recommended to read the relavant document of CMT2300A in advance for the RF kernel of
CMT2390F64 is adopted from CMT2310A.

2. For more information about the function configuration of CMT2310A while using the evaluation board,
please refer to the relavant application documents:

a) AN235 CMT2310A FIFO and Packet Format Usage Guide;

b) AN236 CMT2310A Register Description;

c) AN237 CMT2310A Quick Start Guide;

d) AN238 CMT2310A RF Parameter Configuration Guide;

e) AN239 Using Guide for CMT2310A Auto-transceiver Function.
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1 Hardware Platform

The CMT2390F64 evaluation board is consist of CMT2390F64-EB and LCD Shield.

® CMT2390F64-EB is used as the evaluation board, and CMT2390F64 is the development board for chip
controller. The evaluation board is with functionality and performance evaluation by default and it can be used
as the development board for getting to know CMT2390F64.

W |t provides two average frquency band: 434MHz and 868MHz, with +20dBm Tx power in Direct Tie
matching mode;

B CMT2390F64-EB can also provide two types of standard single antenna (default) and antenna diversity
(one PCB with different BOM, double Layout compatibility)

® L CD Shiled is plugged into the CMT2390F64-EB. It is used as the man — machine interaction interface

for it provides LCD screen and buttons.

1.1CMT2390F64-EB Introduction

Top view and introduction of the CMT2390F64-EB is shown in the following figure.
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Figure 1-1. CMT2390F64-EB Top View
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Table 1-1. CMT2390F64-EB Description

Number Function Description
CMT2390F64 connects to the antenna or test machine through the SMA
1 SMA Connector . )
interface after matching complete.
RF GPIO2 test point
Note:
2 RF GPIO2 Test Point | 1. RF GPIO2 do not connect to the controller GPIO port;
2. RF GPIO2 can also be output as a synchronous clock DCLK for data
streams in receive mode;
3 CMT2390F64 CMT2390F64-EQR chip
The RF part of the CMT2390F64 is embedded with DC-DC module. The
DC-DC mode can either be enabled or disabled. It should be noted that
this jumper is a hardware selection and should be used together with the
4 RF DC-DC Select control software. If the DC-DC module needs to be enabled, the software
also needs to configure the corresponding register BUCK_SEL to 1
(located in Pagel, address 0x01, Bit4). Note: The DC-DC only applies to
the RF part, while not to power supply of controller part.
5 MCU BOOTO Jumper | Jumper of CMT2390F64 controller BOOTO
6 Buzzer & Buzzer Board buzzer and the control port jumper
Jumper
. RF GPIO5 test point
! RF GPIOS Test Point Note: RF GPIOS5 is connected to controller PB04 port.
. RF GPI0O4 test point
8 RF GPIO4 Test Point Note: RF GPIO4 is connected to controller PC13 port.
CH340G
9 USB to UART CH340G USB to the chip interface of UART
Interface
10 J-link Debug Interface | J-link debug interface (SWD)
11 UART Jumper MCU serial port (PA09. PA10) is connected to CH340G jumper.
12 USB TypeB Connector | USB interface, TypeB

13

Power Switch

Power switch (Switch between battery power and DC power)

14

DC +9V Input

Input interface of 9V direct current

15

Reset Key

Reset key of evaluation board

16

Current Detect

The power consumption of each working state of CMT2390F64 can be
carried out by the current test jumper.

17

RF nIRQ Test Point

RF nIRQ test point

Note:

1. RF nIRQ is not connected to the controller GPIO port;

RF nIRQ can be used as the power control pin of TCXO, EB makes
common passive crystal and TCXO is treated as dual layout compatible
processing. EB is defaulted as common passive crystal.

18

RF GPIO1 Test Point

RF GPIO1 test point

1. RF GPIOLl is not connected to the MCU GPIO port;

RF GPIO1 can also be used as a DOUT output for data streams in
receive mode;

19

RF GPIOO Test Point

RF GPIOQO test point

1. RF GPIOQ is not connected to the MCU GPIO port;

RF GPIOO can also be used as a synchronous clock DCLK output for
data streams in receive mode;

20

RF GPIO3 Test Point

RF GPIO3 test point
1. RF GPIO3 is not connected to the MCU GPIO port;
RF GPIO3 is one of the control terminal of antenna diversity ;
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Table 1-2. CMT2390F64-EB Pin Function

Pin QFN48-EB LCD Shiled! Pin QFN48-EB LCD Shiled
PA10 UART_RxD PAOO PAOO LCD_SDIO
PAO9 UART_TxD PAO1 PAO1 LCD_RS
PA13 SWD_SLCK LCD_LED PAO2 PAO2 LCD_CS
PA14 SWD_SDIO PAO3 PAO3 LCD_SCK
PBO7 KEY1 S1 PAO4 PAO4 LCD ROM_CS
PB06 KEY2 S2 PAO6 PAO6 LCD_ROM_SDIO
PBO5 BUZZER VIN

NC NC GND

PB0O4 RF_GPIO5 GND

PC13 RF_GPIO4 +5V

PAO8 RF_CSB +3V3

PB15 RF_MISO MCU_RESET

PB14 RF_MOSI NC NC

PB13 RF_SCK NC NC

GND PC14 32768Hz crystal

NC NC LCD RESET PC15 32768Hz crystal

PBO3 PB03 S3

PB12 PB12 S4

Note: For more detail information, please refer to the CMT2390F64-EB schematic diagram.

1.2LCD Shiled Introduction

The following figure shows the top view and introduction of the LCD Shiled.
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Figure 1-2. LCD Shiled Top View
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Table 1-3. LCD Shiled Description

No. Function Description
1 128x64 LCD screen
2 S1~S4 button
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2 Introduction for Parameter Setting

A firmware will be pre-burned around the chip before delivery for multiple functional test and evaluation (it
needs to be used together with LCD shield display) for CMT2390F64-EB or CMT2390F64-QFN48-EB. This
firmware will be updated from time to time as functional changes, it can be downloaded from the official
website of HOPE and it will be updated through J-Flash software from J-link debugger (the updated firmware
is described in detail in Chapter 4 of this article). In this chapter, parameter setting menu of the factory
firmware will be introduced in detail.

2.1 Startup Interface

® The startup interface is show in Fig. 2-1.

CMOSTEK

1. Software Version «--—~

_____

2. RF-Core
Firmware Version

Figure 2-1. Startup Interface

No. Function Description
Factory firmware (CMT2390F64 burning software) version
1 Software Version information, as shown in the above figure, it indicates that the

current operation version is: 20221126

RF core firmware version, as shown in the above figure, it

2 RE-CorQ{ggnare Version indicates the chip version is CO.
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® The startup interface of RF indentified failed is shown as Fig 2-2 (chip abnormal)

not found radio

Figure 2-2. Startup Interface when RF Identification Failed

2.2Main Menu Interface

The main menu interface will pop up 1 second after the startup interface, as shown in Figure 2-3.

CMT2390F64 EB GUI™ 41 Tite

1 Modulation

2 Work Mode 2. Rolling submenu

3 Frequencry Band
4 Data Rate

O P J, 1‘ <_l "« 3. Button for

functional selection

Figure 2-3. Main Menu Interface

No. Function Description
1 Title CMT2390F64 EB GUI

15 submenu selections are shown in the area:

Modulation (Modulation and demodulation mode selection)
Work Mode (Working mode selection)

Frequencry Band (Frequency band selection)

Data Rate (Rate/frequency offset parameter selection)

Tx Output Power (Transmission power selection)
Preamble Length (Preamble length selection)

Packet Length (Packet length selection)

Coding Format (Coding format selection)

CRC Select (CRC verification mode selection)

2 Rolling submenu

©oOoNOOAWNE

Copyright © By HOPERF Rev 0.1 | Page 8/42 www.hoperf.cn




AN247

No. Function Description

10. Freq Space (Frequency offset interval setting)

11. Freq Channel (Frequency channel signal setting)

12. DC DC Select

13. Gaussian Select (Gaussian mode selection)

14. Test Counter (Test counter for packet TX)

15. Payload Content (Method for payload content)

16. AFC Select (Switch Selection for AFC)

17. XoCap Select (load capacitance selection of the internal
crystal)

The positions of S1 - S4 are corresponding to 5 signals.

O : lItis corresponding to S2 (left button), indicating that the
firmware will enter into working state as parameters/modes set by
the above menus with short press;

= : with no option;
3 Button for functional selection ¥ Itis corresponding to S4 (down button), indicating that the
firmware will enter the next selection with short press;

Toltis corresponding to S1 (up button), indicating that the
firmware will enter the above selection with short press;

~I: ltis corresponding to S3 (right button), indicating that the
firmware will enter the current selection with short press;

Operation of the main menu interface:

1. Select the required modified submenu by short press the S4 (¥) and S1 ( ™), the selected submenu

will flash accordingly.
2. Select the submenu respectively to set the corrsponding parameters by short press S3 ( <) .

3. Enter into the corresponding working mode according to the setting by short press S2 (O) .

2.3Modulation Submenu

Select submenu “1 Modulation” and press S3 button will enter into the interface shown as followed.

CMT2390F64 EB GUI

1 Modulation

Figure 2-4. Modulation Submenu Interface
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No. Function Description
3 modulation and demodulation modes can be selected by short
pressing S1 or S4.

e OOK
. . e 2FSK
1 Rolling option area e 4FSK

After selecting the corresponding modulation and demodulation
modes, press S2 or S3 to confirm the selection and return to the
upper menu (i.e. the main menu).

2.4Work Mode Submenu

Select submenu “2 Work Mode” and press S3 button will enter into the interface shown as followed.

CMT2390F64 EB GUI

2 Work Mode

Tx and Rx Mode ~ 1. Rolling option area

c > J 1 4

Figure 2-5. Work Mode Submenu Interface

No. Function Description

6 working modes can be selected by short pressing S1 or S4 ;

e Sleep (only the RF part enters into sleep mode and the
controller still at working mode, supporting interface operation)

e CW Tx (enter into CW Tx mode)

e Direct Rx (enter into direct Rx mode)

e Only Tx Mode C(enter into only Tx mode, unidirectional

1 Rolling option area mode) ) o )
e Only Rx Mode C(enter into only Rx mode, unidirectional
mode)
¢ Tx and Rx Mode (enter into Tx and Rx mode — bidirectional
mode)

After selecting the corresponding modulation mode,short press
S2 or S5 to confirm the selection and return to the upper menu
(i.e. the main menu).

Note: In main menu state, the working mode is entered by short pressing S2 (O) in accordance with the

selected modes in sub-menu.
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2.5Frequencry Band Submenu

Select submenu “3 Frequencry Band” and press S3 button will enter into the interface shown as followed.

CMT2390F64 EB GUI

3 Frequencry Band

433000kHz 1. Rolling option area

o > | 1t

Figure 2-6. Frequencry Band Submenu Interface

No. Function Description

The following 6 fregency band can be selected by short pressing
S1 or S4:

e 169000kHz (i.e. the start frequency is 169MHz)

e 230000kHz (i.e. the start frequency is 230MHz)

e 314000kHz (i.e. the start frequency is 314MHz)

e 433000kHz (i.e. the start frequency is 433MHz)

1 Rolling option area e 470000kHz (i.e. the start frequency is 470MHz)

e 779000kHz (i.e. the start frequency is 779MHz)

e 863000kHz (i.e. the start frequency is 863MHz)

e 902000kHz (i.e. the start frequency is 902MHz)

After selecting the corresponding modulation mode, press S2 or

S3 to confirm the selection and return to the upper menu (i.e. the

main menu).

Note: The submenu is selected as the start frequency, because frequency offset can be achieved through ferqg.
Space and freq. Channel. For more information, please see at the Freq.Space and Freq. Channel submenu

section.

2.6 Data Rate Submenu

Select the 4 Data Rate and press S3 to enter the submenu, as shown in Figure 2-7.
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CMT2390F64 EB GUI

4 Data Rate

20kbps 10kHz 1. Rolling option area

o > |

r

Figure 2-7. Data Rate Submenu Interface

Function

S4.

1 Rolling option area

Description

Different data rate and frequency offset can combine differently
according to different modulation modes by short pressing S1 or

OOK mode:

5kbps

50kbps

100kbps

200kbps

300kbps

2FSK mode:

10kbps, 5kHz (i.e. data rate is 10kbps, offset is +/-5kHz)
10kbps, 5kHz

20kbps, 10kHz

50kbps, 25kHz

100kbps, 50kHz

200kbps, 100kHz

500kbps, 250kHz

2400kbps, 1200Hz

4FSK mode:

10kbps, 10kHz (i.e. data rate is 10kbps, offset of the two

outermost terminal is +/-10kHz)>

100kbps, 100kHz
200kbps, 150kHz
400kbps, 200kHz
800kbps, 250kHz
1Mbps, 250kHz
1Mbps, 350kHz

After selecting the corresponding modulation mode, short press S2
or S3 to confirm the selection and return to the upper menu (i.e.
the main menu).

Note:

1. The combined parameters of rate/frequency offset provided in each modulation and demodulation mode
are basically corresponding to the test parameters in the CMT2390F64 data manual for the convenience of

retest and confirm by users.
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2. For the rate/frequency offset combination parameters provided in each modulation and demodulation
mode, all the configuration parameters are derived from RFPDK, and the crystal deviation is set at 10ppm.
“2400bps, 1200Hz ” is output from 2ppm configuration. Therefore, when setting the configuration, it is
necessary to ensure that the TCXO mode is used in a pair of CMT2390F64-EB, or the frequency deviation
between the two EB is very small, otherwise the communication effect will be affected and the performance

will be misjudged indirectly.

2.7Tx Output Power Submenu

Select the 5 Tx Output Power and press S3 to enter the submenu, as shown in Figure 2-8.

CMT2390F64 EB GUI

5 Tx OQutput Power

e 1. Rolling option area

c > J 1 4

Figure 2-8. Tx Output Power Submenu Interface

No. Function Description

In this area, different Tx power can be selected by short pressing
S1 or S4:
e -10dBm
e -7dBm
e -3dBm
e 0dBm
e +3dBm

1 B X e +7dBm
e +10dBm
e +13dBm
e  +17dBm
e +20dBm
After selecting the corresponding modulation mode, short press S2
or S3 to confirm the selection and return to the upper menu (i.e.
the main menu).

Note :

1. The matching parameters of CMT2390F64-EB are different according to the frequency. For example,
CMT2390F64-EB -434MHz indicates that its optimal matching parameter patch component is at 434MHz
frequency band; CMT2390F64-EB-868MHz indicates that its optimal matching parameter patch component is
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at 868MHz frequency band. Thus the accurate transmission power effect can be tested by selecting optimal
working frequency band in accordance with the EM.

2. The transmit power adjustment is applicable to the operating frequency band of 314MHz, 433MHz,
865MHz and 914MHz (click Frequencry Band on the menu). If the Tx power of 169MHz and 230MHz, donnot

optimized, the presentation effect will be offset.

2.8Preamble Length Submenu

Select the 6 Preamble Length and press S3 to enter the submenu, as shown in Figure 2-9.

CMT2390F64 EB GUI

6 Preamble Length

64 Bytes— 1. Rolling option area

o > | 1t

Figure 2-9. Preamble Length Submenu Interface

No. Function Description

In this area different preamble length can be selected by short
pressing S1 or S4:

¢ 8 Bytes

16 Bytes

32 Bytes

64 Bytes

128 Bytes

256 Bytes

512 Bytes

1024 Bytes

After selecting the corresponding modulation mode, short press S2
or S3 to confirm the selection and return to the upper menu (i.e.
the main menu).

1 Rolling option area

L] L] L] L] L] L] L]
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2.9Packet Length Submenu

Select the 7 Packet Length and press S3 to enter the submenu, as shown in Figure 2-10.

CMT2390F64 EB GUI

7 Packet Length

64 Bytes

o > ¢ 1

Figure 2-10. Packet Length Submenu Interface

No. Function Description

In this area different Payload Length can be selected by short
pressing S1 or S4:

e 8 Bytes

16 Bytes

32 Bytes

64 Bytes

128 Bytes

256 Bytes

512 Bytes

1024 Bytes

After selecting the corresponding modulation mode, short press S2
or S3 to confirm the selection and return to the upper menu (i.e.
the main menu).

1 Rolling option area

2.10 Coding Format Submenu

Select the 8 Coding Format and press S3 to enter the submenu, as shown in Figure 2-11.
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CMT2390F64 EB GUI

8 Coding Format

1. Rolling option area

Figure 2-11. Coding Format Submenu Interface

Function Description

In this area, different coding format can be selected by short
pressing S1 or S4:

¢ NRZ (Non-Return-Zero encoding)

e Whitening (Whitening encoding)

e Manchester (Manchester encoding)

1 Rolling option area
e FECRSC
e FECNRNSC
After selecting the corresponding modulation mode, press S2 or
S3 to confirm the selection and return to the upper menu (i.e. the
main menu).
Note :

1. The Whitening code is in the PN9-CCITT mode (according to the default option of RFPDK), and the
Whitening Seed value is set to OXO1FF;
2. The Manchester encoding uses logic_1=2 * b01, logic_0=2" b10, and SyncWord enables the

Manchester code ;
3. The FEC RSC and FECNRNSC are compatible to the specification defined by IEEE802.15.4g.

2.11 CRC Select Submenu

Select the 9 CRC Select and press S3 to enter the submenu, as shown in Figure 2-12.
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CMT2390F64 EB GUI

9 CRC Select

CRC16 CCITT 1. Rolling option area

o > | 1t

Figure 2-12. CRC Select Submenu Interface

No. Function Description

In this area, different CRC verification format can be selected by
short pressing S1 or S4:

e CRC16-CCITT

¢ CRC16-1BM

1 Rolling option area e CRC32 0x04C11DB7
After selecting the corresponding modulation mode, press S2 or
S3 to confirm the selection and return to the upper menu (i.e. the
main menu).
Note:

1. No matter which kind of CRC verification mode is selected, the Seed value of CRC is 0. ;

2. If the Packet Length is relatively long, the CRC32 mode is recommended;

2.12 Packet Structure

Chapters from 2.8 to 2.11 are related to the packet structure. Therefore, this section is mainly for describing
the packet structure mode of the firmware, as shown in Figure 2-13.

Coding Format

SyncWords Payload

Figure 2-13. Packet Structure

1. The test Packet adopts fixed-length packet mode. The Payload Length is configured by the 7 Packet
Length submenu;

2. The Preamble transmission Length of packet is set from the 6 Preamble Length submenu with unit of 8
bits. The Preamble values are configured as followed:
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Modulation/Demodulation Preamble Value
Mode
OOK OxAA
2FSK OxAA
4FSK 0xCC

3. The SyncWords value of the test packet is set to 6 bytes and the value is 0x2DD42DD42DD4;

4. CRC mode is set by the "9 CRC Select" submenu;

5. The Payload content is filled randomly according the Packet length of the HC32L136 random module.
Each time the Tx content is not fixed.

6. The Coding Format (content set by the 6 Coding Format submenu) affects the packet range, as shown in
the figure above, which mainly applies to the Payload and CRC. Noted that when the encoding mode of the
packet in this firmware uses Manchester encoding, the SyncWords also uses Manchester encoding.

7. In 4-FSK mode, the relationship of data mapping is the default configuration 8 'b11100100 of RFPDK,
which means:

Frequency ey DEV/3 | +DEV/3 +DEV
Deviation

Data 2'b00 2'b01 2'b10 2'b11
Mapping

2.13 Frequencry Space and Frequencry Channel Submenu

The 10 Freq Space and 11 Freq Channel submenus are associated with each other and they aims to the RF
Channel Settings. The 10 Freq Space sub-menu sets Frequencry Space, i.e. the channel interval value, with
setting range from 0 to 255 in kHz unit. The 11 Freq Channel submenu sets the Frequencry Channel, i.e. the
Channel signal, with setting range from 0 to 255. The transceiver frequency offset can be calculated through

the formula showned as followed:
Frequencry Offset = Frequencry_Space X Frequencry_Channel (kHz)

This Frequency Offset take the initial frequency set in the "3 Frequencry Band". Since the maximum value of
these two settings is 255, therefore the maximum Frequencry Offset can achieve in range from OMHz to
65MHz with unit of kHz. For example, if the target frequency is 433.92MHz, then you can set the starting
frequency to 433000kHz in the "3 Frequencry Band", and Frequencry Space value to 92, Frequencry Channel
to 1.

Select the 10 Freq Space or 11 Freq Channel and press S3 to enter the submenu, as shown in Figure 2-14 or
Figure 2-15.
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CMT2390F64 EB GUI

10 Freq Space

00 0 1. Rolling option area

Figure 2-14. Freq Space Submenu Interface

CMT2390F64 EB GUI

11 Freq Channel

1. Rolling option area

Figure 2-15. Freq Channel Submenu Interface

Function

1 Rolling option area

Description
In this area, the value of Frequencry Space or Frequencry Channel

can be configured by pressing S4 (¥) and S1 ( T) .

»  Short press S4 (¥) , the value will decreased by 1 unit; If the
value reaches to 0, the frequency will turn 255 if it continuesly
decrease by 1.

e Short press S1 ( ™), the value will increased by 1; If the
frequency turns to 255, it will overflow to 0.

« Long press S4 (¥) (hold on for 1~2 seconds), the value will
automatically decrease by 1 until the frequency overflow to
255kHz, it will becomes 0 and then it will decrease by 1 unit once
again for cycles until loosing the S4 button.

* Longpress S1 ( ™ (hold on for 1~2 seconds), the value will
automatically increase by 1 until the frequency reaches 255kHz, it
will becomes 0 and then it will increase by 1 once again for cycles

until loosing the S1 button.
After modifing, press S2 or S3 to confirm the current value and
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No. Function Description
return to the upper menu (that is, the main menu).

2.14 DC DC Select Submenu

Select “12 DC DC Select” submenu and press S3 to enters into submenu, as shown in figure 2-16.

CMT2390F64 EB GUI

12 DC DC Select

1. Rolling option area

Figure 2-16. DC DC Select Submenu Interface

Function Description

Options can be switched in this area by short pressing S1 or S4:

e  Off, disable the software configuration embedded DC DC
module;

1 Rolling option area e On, enable the software configuration embedded DC DC
module;

After modifing, short press S2 or S3 to confirm the current value
and return to the upper menu (that is, the main menu).

Note: As mentioned above, the software configuration of DC-DC needs to be consistent with the hardware of
CMT2390F64-EB, that is, enable the software configuration, and the jumper selection of EB module needs to
be enabled by DC-DC. If the software is disabled, DC-DC of the EB module turns off.

2.15 Gaussian Select Submenu

Select 13 Gaussian Select and press S3 to enter the submenu, as shown in figure 2-17.

CMT2390F64 EB GUI

12 Gaussian Select

Off 1. Rolling option area
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Figure 2-17. Gaussian Select Submenu Interface

No. Function

1 Rolling option area

Description
The options can be switched by short pressing S1 or S4:
e Off, disable the Gaussian filter transmission;
e BTO03, enable the Gaussian filter transmission with BT
coefficient as 0.3;
e BTO05, enable the Gaussian filter transmission with BT
coefficient as 0.5;
e BTO08, enable the Gaussian filter transmission with BT
coefficient as 0.8;
e BT10, enable the Gaussian filter transmission with BT
coefficient as 1.0;
After selecting the corresponding modulation and demodulation
mode, selection can be confirmed by short pressing S2 or S3, and
return to the upper menu (that is, the main menu).

Note: After Gaussian transmission is enabled, 2FSK equals to 2GFSK modulation mode; 4FSK equals to

4GFSK modulation mode.

2.16 Test Counter Submenu

Select the 14Test Counter and press S3 to enter the submenu, as shown in Figure 2-18.

CMT2390F64 EB GUI

14 Test Counter

Continuous 1. Rolling option area

o > | 1

Figure 2-18. Test Counter Submenu Interface

Function

1 Rolling option area

Description

Options can be switched by short pressing S1 or S4:

e Continuous, no limit number of active packet sending tests;
100, active packet sending test, limit of 100 times;

200, active packet sending test, limit of 200 times;

500, active packet sending test, limit of 500 times;

1000, active packet sending test, limit of 1000 times;

2000, active packet sending test, limit of 2000 times;

5000, active packet sending test, limit of 5000 times;

10000, active packet sending test, limit of 5000 times;

After selecting the corresponding modulation and demodulation
mode, selection can be confirmed by short pressing S2 or S3, and
return to the upper menu (that is, the main menu).
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2.17 Payload Content Submenu

Select the 15 Payload Content and press S3 to enter the submenu, as shown in Figure 2-19.

CMT2390F64 EB GUI

15 Payload Content

increasing s eq 1. Rolling option area

c > | 1 4

Figure 2-19. Payload Content Submenu Interface

Function Description
Options can be switched by short pressing S1 or S4:

* Increasing seq: the contents of active packets are filled in an
order sequence and started from O with increasing of 1 each time
and overflow until it reaches 255, and then starts from 0 again;

1 Rolling option area + random sequence; active packets are filled with random

sequences;

return to the upper menu (that is, the main menu).

After selecting the corresponding modulation and demodulation
mode, selection can be confirmed by short pressing S2 or S3, and

2.18 AFC Select Submenu

Select the 16 AFC Select and press S3 to enter the submenu, as shown in Figure 2-20.

CMT2390F64 EB GUI

16 AFC Select

1. Rolling option area

Figure 2-20. AFC Select Submenu Interface
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No. Function Description

Options can be switched by short pressing S1 or S4:

* On: Enable AFC function;

*  Off; Disable AFC function;

After selecting the corresponding modulation and demodulation
mode, selection can be confirmed by short pressing S2 or S3, and
return to the upper menu (that is, the main menu).

1 Rolling option area
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2.19 XoCap Select Submenu

Select the “17 AFC Select” submenu and press S3 to enter into submenu, as shown in Fig 2-21.

CMT2390F64 EB GUI

17 XoCap Select

1. Rolling option area

Figure 2-21. XoCap Select Submenu Interface

No. Function Description

Value of Xocap can be modified by short pressing S1 or S4:

e Short press S4 (¥) , the value will decrease by 1; If it turns
to 0 and press one more time, it will turn to 31;

1 Rolling option area e Shortpress S1 ( T) , the value will increase by 1;If it
reaches 31, press one more time and it will overflow to O;

Select the corresponding XoCap value and short press S2 or S3 to
comfirm and return to the uper menu (i.e. main menu)

3 Working Mode Description

After setting the required parameters and mode according to the "Parameter Setting Menu" in Chapter 2,
short press S2 “O” in main menu and it will work according to "2 Work Mode" submenu. The following will

describe the operation of each mode.

3.1Sleep Mode

Selecting "Sleep" mode and short pressing S2 “O” in main menu interface to enter Sleep working mode, as

shown in Figure 3-1 below.
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1. Frequency
band

) S

4. Datarate /
offset parameter

«
5. Operation

"""" > 2. Modulation/

CMT2390F64 EB GUIL demodulation
‘ — mode
'863MHz 2FSK 000 || d
- 10kbps 3. Chanel
signal

SLP D

guide
Figure 3-1. Sleep Mode Interface
No. Function Description
Display the selected frequency band as shown in the figure above. It indicates
1 Frequency band that the start frequency of the selected frequency band is 863000kHz.
Modulation/ Display' thg selected modulation/demodu[ation mode, as shpwn in thg figure
2 d : above, indicating that the current modulation and demodulation mode is set to
emodulation mode JESK.
Display the channel signal (value of Frequencry Channel) as shown in the
3 Chanel signal figure above, the channel signal is 0. That is, the operating frequency and
starting frequency are 863MHz.
Data rate/frequency Displ_ay the data rgt(_e/frgquency offset parameters.currently set. As shown in
4 the figure above, it indicates that the current setting rate is 10kbps and the
offset parameter f ;
requency offset is +/ -10khz.
The corresponding S1~S4 operation guide is shown in the figure above:
* Short press S2 (SLP) to make the RF part of CMT2390F64 enter into
5 Operation guide Sleep mode;
* Short press S3 ( =) , and return to the upper menu (that is, the main
menu)
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Based on the operation shown in the above figure, short press S2 to make the RF part of CMT2390F64 enters
into Sleep mode and the display is updated as shown in Figure 3-2 below.

CMT2390F64 EB GUI

863MHz 2FSK 000
20kbps 10kHz

Sleeping now

SLP D

Figure 3-2. Sleep Mode Interface (RF part enters into Sleep mode)

Note:
1. Inthis interface, short pressing S2 again will not update the information while the firmware will send out

Sleep command again ;
2. Inthis interface, short pressing S3 to make RF part of CMT2390F64 exit Sleep mode and return to the
upper menu (that is, the screen shown in Figure 3-1. To return to the main menu, short press S3 once again).

3.2CW Tx Mode

After selecting "CW Tx" mode, short press S2 “O” in the main menu interface to enter the CW Tx working

mode, as shown in Figure 3-3 below.

1. Frequency o CMT2390F64 EB G U] 2.Modulation/demodulation
band —————— " 4 mode
'863MHz 2FSK CW 000 3. Tx mode
5. Tx power <« ( + 20 dBm ~—» 4, Chanel signal

6. Operation® ™
guide

Figure 3-3. CW Tx Working Mode
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No. Function Description
Display the selected frequency band as shown in the figure above. It
1 Frequency band indicates that the start frequency of the selected frequency band is
863000kHz.
Modulation/ Display the selected modulation/demodulation mode, as shown in the figure
2 above, indicating that the current modulation and demodulation mode is set

demodulation mode

to 2FSK.

3 Tx mode Display the current transmit mode. CW indicates the transmit carrier mode
Display the channel signal (value of Frequencry Channel) as shown in the
4 Chanel signal figure above, the channel signal is 0. Therefore, both of the operating
frequency and starting frequency are 863MHz.
5 Tx power _Dis_play the currently set transmit power. As shown in the figure above, it
indicates that the current set transmit power is +20dBm.
The corresponding S1~S4 operation guide is shown in the figure above:
. . * Short press S2 (Tx) , CMT2390F64 enters into carrier transmit mode;
6 Operation guide

* Short press S3 ( =) , and return to the upper menu (that is, the main
menu) .

Based on the operation shown in the above figure, short press S2 to enter into Carrier Tx mode, and the

display is updated as shown in Figure 3-4 below.

CMT2390F64 EB GUI

863MHz 2FSK CW 000

+20 dBm

®

Figure 3-4. CW Tx mode interface (Carrier Wave is in Tx)

Note :

1. Under this interface, short press S2 again to stop the current carrier transmission mode and return to the
upper menu (as shown in Figure 3-3). That is, the carrier transmission can be alternately enabled and stopped

by short pressing S2.

2. Under this interface, short press S3 to exit CW Tx working mode and returns to the main menu.
3. The already set data rate/frequency offset combination parameter is not related to carrier wave

transmission mode.
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3.3Direct Rx Mode

After selecting " Direct Rx " mode, press S2 “O” in the main interface to enter the Direct Rx working mode,

as shown in Figure 3-5 below.

2.Modulation/demodulation
1. Frequecncy CMT2390F64 EB GUIL— 4 7 4 mode
band | — 3. Rx mode
863MHz 2FSK PN 000
. 20kbps 10kHz \
& .
5. Data rate/offset 4, Chanel signal
parameter
6. Operation®™ " RX D
guide
Figure 3-5. Direct Rx Working Mode
No. Function Description
1 Frequency band Display the selected frequency band as shown in the figure above. It indicates
q y that the start frequency of the selected frequency band is 863000kHz.
Modulation/ Display the selected modulation/demodulation mode, as shown in the figure

2 ; above, indicating that the current modulation and demodulation mode is set to
demodulation mode SESK

Display the current receiving mode. PN indicates the Direct Rx mode (can be

3 Rx mode used as sensitivity test for PN series)

Display the channel signal (value of Frequencry Channel) as shown in the
4 Chanel signal figure above, the channel signal is 0. That is, the operating frequency and
starting frequency are 863MHz

Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in
5 aramte the figure above, it indicates that the current setting rate is 10kbps and the
P frequency offset is +/ -10khz.

The corresponding S1~S4 operation guide is shown in the figure above:
6 Operation guide * Short press S2 (Rx) , CMT2390F64 enters into direct receiving mode;
* Short press S3 ( = ) , return to the upper menu (that is, the main menu)

Based on the operation shown in the above figure, short press S2 and CMT2390F64 enters into Direct Rx
mode, the interface is updated as shown in Figure 3-6 below.
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CMT2390F64 EB GUI

863MHz 2FSK PN 000

10kHz |
} 1. Signal
-111dB m strength
2. Operation <~ RssI
guide

Figure 3-6. Direct Rx mode (In Receiving Mode)

No. Function Description

1 Signal strength | Displays the real-time signal strength in the current receiving state, in dBm

The corresponding S1~S4 operation guide is shown in the figure above:

* Short press S2 (Rx / ®) , CMT2390F64 enters into or / suspend Direct Rx
2 Operation guide | mode;

* Short press S3 ( =) , and return to the upper menu (that is, the main
menu)

Note:

In this receiving mode, it can be used to dock the signal generator and evaluate the bit error rate (BER) of
CMT2390F64 by the PN9 sequence, which is used to evaluate the sensitivity of CMT2390F64. The sensitivity
test is related to the rate/frequency offset parameter, so it needs to be set according to the rate and frequency
offset required by the target. GPIOL1 is used as the output demodulation data stream and GPIOO is used as
the synchronous clock signal of the demodulation data stream.

3.40nly Tx Mode

After selecting the "Only Tx Mode", short press S2 “O” in the main menu to enter the only Tx Mode, as

shown in Figure 3-7 below.
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T > 2. Modulation/

1. Frequency demodulation mode

band

* 3. Tx mode

) S

'863MHz 2FSK  Tx 000 [
~-20kbps 10kHz \

5. Data rate/ &~ 4. Chanel signal

frequency offset

parameter
6. Operation « - Tx D
guide
Figure 3-7. Only Tx Working Mode
No. Function Description

Display the selected frequency band as shown in the figure above. It

1 Frequency band indicates that the start frequency of the selected frequency band is
863000kHz.

Modulation/ Display the selected modulation/demodulation mode, as shown in the figure
2 : above, indicating that the current modulation and demodulation mode is set
demodulation mode

to 2FSK.

3 Tx mode Display the current transmit mode, Tx indicates the only Tx mode.

Display the channel signal (value of Frequencry Channel) as shown in the
4 Chanel signal figure above, the channel signal is 0. Therefore, the operating frequency and
starting frequency are 863 MHz.
Data rate/offset Displ_ay the curren_tly sgt data rate/frequency offse_t paramgters. As shown in
5 the figure above, it indicates that the current setting rate is 20kbps and the
parameter fre ffset is +/ -10kh

guency offset is Z.
The corresponding S1~S4 operation guide is shown in the figure above:
* Short press S2 (Rx) , CMT2390F64 enters into only Tx mode
* Short press S3 ( = ) , return to the upper menu (that is, the main
menu)

6 Operation guide

Based on the operation shown in the above figure, short press S2 and CMT2390F64 enters into only Tx mode,
the interface is updated as shown in Figure 3-8 below.

CMT2390F64 EB GUI

863MHz 2FSK Tx 000
20kbps 10kHz

1. TXx message < -

~tx:00040

e D

2. Operation
guide
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Figure 3-8. Only Tx Mode Working Mode (In transmitting mode)

No. Function
Tx Packet
1 . )
information

Display the current packets numbers. For each packet sent, the number is
increased by 1. The test stops automatically after it ends in sending the packet.
The maximum packet number is 1000.

Description

The corresponding S1~S4 operation guide is shown in the figure above:

* Short press S2 (Tx/ ®) , enter into / suspend the packet sending process.
2 Operation guide | Suspending will not reset the Tx packet counter;

e Short press S3 ( = ) , and return to the upper menu, reset the packet
counter (that is, clearing)

3.50nly Rx Mode

After selecting the "Only Rx Mode", press S2 “O” in the main menu to enter the only Rx Mode, as shown in

Figure 3-9 below.

1. Frequency
band

G

5. Datarate / 4~
frequency offset
parameter

6. Operation o«

rrrrrrr A 2. Modulation/

CMT2390F64 EB GU ] | B Videmod ulation mode
— 3. Rx mode
'863MHz 2FSK Rx 000 |
-.20kbps 10kHz ~

4. Chanel signal

Rx D

guide
Figure 3-9. Only Rx Mode Interface
No. Function Description
1 Frequency band Display the selected frequency band as shown in the figure above. It indicates
q y that the start frequency of the selected frequency band is 863000kHz.

Modulation/ Display the selected modulation/demodulation mode, as shown in the figure

2 demodulation mode | above, indicating that the current modulation and demodulation mode is set to

2FSK.
3 Rx mode Display the current receiving mode. Rx indicates the only receiving mode.

Chanel signal

Display the channel signal (value of Frequencry Channel) as shown in the

4 figure above, the channel signal is 0. Therefore, both of the operating
frequency and starting frequency are 863MHz.
Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in
5 parameter the figure above, it indicates that the currently setting rate is 20kbps and the
frequency offset is +/ -10khz.
6 Operation guide The corrresponding S1~S4 operation guide is shown in the figure above:
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Function Description

* Short press S2 (Rx) , CMT2390F64 enter into only Rx mode;
* Short press S3 ( =) , and return to the upper menu (that is, the main
menu)

On the basis of the interface in the figure above, short press S2 and CMT2390F64 enters into only Rx mode,

the display is updated as shown in Figure 3-10 below

CMT2390F64 EB GUI

863MHz 2FSK Rx 000

1 Receive 20Kkbps 10kHz B
message 2. Signal
rx: 00024 -058dBm strength
3. Operation P Rssi
guide

Figure 3-10. Only Rx Mode (In reveiving)

No. Function Description
1 Receive Display the current receiving packet numbers. For each packet received, the
message count is increased by 1.
2 Signal strength | Display the signal strength value of the current received packet, in dBm.

The corresponding S1~S4 operation guide is shown in the figure above:

* Short press S2 (Rx / ®) , enter into / suspend the packet Rx process.

3 Operation guide | Suspending will not reset the Rx packet counter;

* Short press S3 ( =) , and return to the upper menu, reset the packet counter
(that is, clearing) .

Note:

1. Inthe case of entering the receive mode while no packets received, the receive counter will not update or
display, nor will the signal strength. The information is updated and displayed only when a packet is received.
2. Asitisinthe Only Rx Mode, the sending content is not known in advance (the Tx mode content is
randomly with different content each packet according to the Only Tx mode of the Demo). Therefore, the
receiving counter will be increased by 1 and the display will be updated only when the CRC is correct.

3.6Tx and Rx Mode

The "Only Tx Mode" and "Only Rx Mode" mentioned in the previous two sections are for the evaluation of
unidirectional communication links. In the evaluation of two targets of bidirectional links (or upstream and
downstream links), the two tested points need to perform the evaluation in ping-pong Mode. In this case,

select the "Tx and Rx Mode", and short press S2 “O” in the main menu to enter the Tx and Rx mode, as
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shown in Figure 3-11 below.

—-—& 2 Modulation/

CMT2390F64 EB GUI-— |  Jemodulaton mode

1. Frequency
band

3. Tx and Rx mode

'863MHz 2FSK TR 000 [
- 20kbps 10kHz «

5. Data rate/offset 4. Chanel signal

parameter
6. Operatior®” 7 " Tx RX ;
guide

Figure 3-11. Tx and Rx Mode Interface

No. Function Description
1 Frequency band Display the selected frequency band as shown in the figure above. It indicates

q y that the start frequency of the selected frequency band is 863000kHz.

Modulation/ Display the selected modulation/demodulation mode, as shown in the figure

2 ; above, indicating that the current modulation and demodulation mode is set to
demodulation mode SESK

Display the current Rx and Tx mode, TR indicates alternative transmitting and

3 Tx and Rx mode L
receiving mode.

Display the channel signal (value of Frequencry Channel) as shown in the
4 Chanel signal figure above, the channel signal is 0. Therefore, both of the operating
frequency and starting frequency are 863MHz.

Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in
5 arameter the figure above, it indicates that the current setting rate is 20kbps and the
P frequency offset is +/ -10khz.

The corrresponding S1~S4 operation guide is shown in the figure above:

* Short press S2 (Tx) , enters into active Tx mode;

6 Frequency band * Short press S3 (Rx) , enters into passive Rx mode;

* Short press S4 ( = ) , returns to the upper menu (that is, the main
menu)

There are two sub-working modes in the alternative Rx and Tx mode: active Tx mode and passive Rx mode:

1. Active Tx mode: send out a message first with transmitting counter increased by 1, update the display
and then automatically switch to Rx mode to receive the returned message as the preset receiving window.
After receiving the returned message, compare it to the previous content. If the content is consistent, it is
successful. The receiving counter is increased by 1 and the display is updated. If no return mode is received
(or the receiving is incorrect, for example, the content is error, or the packet itself does not pass the CRC), the
receiving counter remains the same.

2. Passive Rx mode: always in receiving mode. When receiving a correct packet (which is subject to CRC),
the receiving counter will be increased by 1 as display updated and received packet content unchanged.
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Therefore, two evaluation kits are needed for the Rx and Tx mode, one set to the active Tx mode and the
other set to the passive Rx mode. After the two sets are started, a bidirectional ping-pong interaction
communication mode can be formed between the two points, so as to evaluate the bidirectional link

communication quality.

Based on the interface shown in Figure 3-11, short press S2 (Tx) and CMT2390F64 enters into active

transmission mode, and the display is updated as shown in Figure 3-12 below.

R » 2. Modulation/

1. Frequency CMT2390F64 EB G U| o giemodulatlon mode
band | " 3 Tx and Rx

5. Data rate/offset ) 8 63MHz 2FS K T R™ O O O mode
parameter - 20kb PS 10kHz ‘4 Chanel

6. Tx and RX & »_\tX . 00024 B signal

packet counter rx: 00024 -058dBm-—- 7. Signal

8. Operation«™ RsS| strength
guide @ 2

Figure 3-12. Active Tx and Rx Mode Interface

No. Function Description

Display the selected frequency band as shown in the figure above. It indicates

1 Frequency band that the start frequency of the selected frequency band is 863000kHz.

. Display the selected modulation/demodulation mode, as shown in the figure
Modulation/

2 ; above, indicating that the current modulation and demodulation mode is set to
demodulation mode SESK

Display the current Rx and Tx mode, TR indicates alternative transmitting and

3 Tx and Rx mode L
receiving mode.

Display the channel signal (value of Frequencry Channel) as shown in the
4 Chanel signal figure above, the channel signal is 0. Therefore, the operating frequency and
starting frequency are 863MHz.

Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in
5 B er the figure above, it indicates that the current setting rate is 20kbps and the
P frequency offset is +/ -10khz.

“tx 1 xxxx” dislay the active Tx packet numbers ( the maximum packet
Tx and Rx packet | number is 1000);

6 counter “rx : xxxx” display the returned packet numbers (the returned packet has to
be consistent with the Tx packet);
7 Signal strength Display the returned signal strength in dBm.

The corrresponding S1~S4 operation guide is shown in the figure above:
8 Operation guide * Short press S2 (®) , enters into/ suspend active Tx mode;
* Short press S3 ( =) , returns to the upper menu
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Based on the interface shown in Figure 3-11, short press S3 (Rx) and CMT2390F64 enters into passive

transmission mode, and the display is updated as shown in Figure 3-13 below.

1.

packet counter

Frequency <
band

5. Data rate/offset
parameter

6. Tx and RX ¢

8. Operation*”

'863MHz 2FSK -|- ROO 0

-~ % 9 Modulation/

demodulation mode
4 3. Tx and Rx

CMT2390F64 EB GUL

T mode
~-.20kbps 10kHz h
4. Chanel signal
rx: 00024 -058dBm-— | 47 signal
strength

Rssi

guide
Figure 3-13. Passive Rx Mode Interface
No. Function Description
1 Frequency band Display the selected frequency band as shown in the figure above. It indicates
9 Y that the start frequency of the selected frequency band is 863000kHz.
Modulation/ Display the selected modulation/demodulation mode, as shown in the figure
2 : above, indicating that the current modulation and demodulation mode is set to
demodulation mode 2ESK
3 Tx and Rx mode Dlsp!gy the current Rx and Tx mode, TR indicates alternative transmitting and
receiving mode.
Display the channel signal (value of Frequencry Channel) as shown in the
4 Chanel signal figure above, the channel signal is 0. Therefore, the operating frequency and
starting frequency are 865MHz.
Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in
5 the figure above, it indicates that the current setting rate is 20kbps and the
parameter ;
frequency offset is +/ -10khz.
6 Ik ancdosrﬁgracket “rx : xxxxx” indicates the receive packet numbers (passed by CRC) ;
7 Signal strength Display the returned signal strength in dBm.
. . The corrresponding S1~S4 operation guide is shown in the figure above:
8 Operation guide * Short press S3 ( =) , returns to the upper menu.
Note :

1. In passive receiving mode, packets are not compared and must be sent back if it passes CRC. That is,
the receiving counter equals to the sending counter and only the receiving counter will be displayed.

2.  Combined with active transmitting mode, there will be three count value after completing two different
tests, which are respectively the active transmitting count, passive receiving count and the returned packet
count (that is, the returned count which is derived from the active transmitting terminal). These three values
can be used to analyze whether the bidirectional communication is in balance. In the symmetric case, the
packet loss probability is similar regardless of upstream or downstream. In the case of asymmetry (for
example, if there is interference at one end of the attachment), a high probability of one side packet loss will

occur.
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4 Supplymentary

4.1Firmware Update Burning Operation

CMT2390F64-EB can be updated via J-Flash. The following will describe how to upgrade the firmware:
1. Start the J-flash software. Take J-Flash V6.30d as an example, as shown in Figure 4-1. Click on "File" in
the main menu bar and select "New Project"”.

Save Flasher dats Ble
Diowmisad config & data file to Fasher
Diownload serial rumber file to Flasher
Export setup fle..
Recent Files
Recert Projects
Exit

= Twrgat mui«t"sva: A000 KM Fized)
cata

= J-Lank faund 1 dwvize Cors 1D OWORCILATT Mane)
= bl felly

Claze praject

= Disconneeling ..
= Dizcosnscted
= Frajeet elosed

data file [F: slods (el ente) \Samplefode'd K- uneei j¥0bjecta\ontZN0n_ob_femction hee]
c; Dats £il4 cpanad muccazs 772 Brtez, 1 renge, CEC of dats m”é of {iﬂ i‘a’um Lty

[ Crmate & s project Not conneeted

Figure 4-1. J-Flash Software Interface

2. The new project window popped up, as shown in Figure 4-2. Click "... " in this window, the Target Device
selection list window is displayed as shown in Figure 4-3. Select N32G031C8 in the Select Device window
and then click "OK".

Create New Projec 2%
— Target Device

ICorte:-c-M 1] J
ILittIe endian 'l

— Target Interface Speed [kHz)

[swD =l {4000 =l

Figure 4-2. Create New Project Window
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XN 2 20 e
Select device o
| Manufacturer -
td anufacturer | Device | Core Flazh sizel Fitshd size |
M ationstech M32G030_UMLOCKORPT Cortex-h0 -
Mationstech N32G030C8 Cortex-M0
Mationstech MW32G030FE Cortex-h0
Mationstech N32G030KE Cortes-M0 E
(| Mationstech N32G030KS Cortex-t0 i
M ationstech M32G021_UMLOCKORPT Cortex-h0 N
I Mationstech M32G031CE E—— Cortex-t0 N
| Mationstech NI2GO31FE Cortes-M0 |
Mationstech N32GO3TFE Cortex-t 0
Mationstech N32G031KE Cortex-M0 N
Mationstech N32G03KR Cortex-t 0 N
M ationstech M32G032_UMLOCKORPT Cortex-hi0 i
Mationstech N32G03208 Cortex-t0 !
Mationstech N32GO3ZFE Cartex-t0
Mationstech N32G032KE Cortex-t0 i
Mationstech N32G032PE Cartex-t0 i
Mationstech N32G032P2 Cortex-M0 |
Mationstech M32G032RA Cortex-h0
Mationstech N32G432C8 Corten-h4 i
Mationstech N32G432CE Cortex-td4
Mationstech N32G432K8 Corten-h4
Mationstech N32G432KR Cortex-td4
Mationstech NI2G432R8 Cortex-h4
Mationstech N32G432RB Cortex-td4
Mationstech N32G43508 Cortex-h4
M atinnstech MAPGAARCH Crrte-hdd 2

Figure 4-3. Select Device Window

3. Return to the J-Flash window, click "Target" in the main menu bar, select "Connect" and connect the
target board CMT2390F64-EB) through the J-link debugger. Before this, ensure that the J-link debugger is

properly connected from the computer and the CMT2390F64-EB.
'E SEGGER J-Flash V6.30d - [new project " | _—__—_ 1_ __Qlﬂ_ﬁ

P ———

| File Edit View |Target| Options Window Help

nect

Disconnect
Name |

Hast connection st b

Target interface
Init S'WD speed
SWD speed

Production Programming F7

Manual Programming

MCU Natiarstech N32G031...
Care Cortex-t0

Endian Little

Check care ID No

Use target Rak 132764 Bytes (2 Ox20..

Flash memary Internal bank 0

Base address 0x2000000

Flash size 1416 Bytes
Bl oG

- Project opened successfully
Opening data file [F:ACMTZ3104_SampleCode (Release)\SampleCodeld. RF-EB\CNTZ310A_EE_¥i_SUN_DUT_prj‘Objectsicmt®310a_sb_wi_sun_dut. hex]
- Data file opened successfully (45232 bytes, | range, CRC of data = OxIT518E2E, CRC of file = OxFF38C273)

Close project

- Project closed

Creating new project

- Hew project ereated suecessfully

Close project

- Project closed

Creating new project ..

- Hew project created successfully

4 L3

'Connect to target | | A

Figure 4-4. J-link Connecting Board

4. Click "File" on the main menu bar and select "Open Data File..." to load the burning target file, namely
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CMT2390F64-EB.

———
SEGGER J-Fla: V6.30 [new pmjen ‘]
! sh d -

1 Edit VIEW Targe'l Options  Window Help

Open data file.. h Ctrl+0
Merge data file...
Save data file Cirl+S

Save data file as..

New project

Open project...

Save project

Save project as...

Close project

Save Flasher config file...

Save Flasher data file...

I Download config & data file to Flasher
Download serial number file to Flasher

Export setup file...

Recent Files
I Recent Projects

Exit

L F——
Bl oG

Creating new projeet
~Hew project created susesssfully
Comnecting ...
= Connecting wia USE to J-Link device O
- Target interface speed: 4000 kHz (Fixed)
- Vlarget = 3.300%
- Exeeuting init sequence
~ Initialized successfully
[| - Taser interface specd 4000 Mz (Fized)
 TI5k frund 1 TIAG deviee, Core ID: OxOBCI14TT Gone) @

- Connescted smecessfully

‘4 LA}
|Open an existing data file |Connecled Core 1d: 0x0BC11477 [Speed: 4000 kH AI

Figure 4-5. Upload the Target Burning File

)

r ~
ﬂ SEGGER J-Flash V6.30d - [new project *]

File Edit View Target Options Window Help

BB roject - new p.. [ )| @ )52

Marne | Yalue |
Hast connection  USE [Device 0]

Address: [0xB000000 [i s2| wa
fddress |8 |1 2 [3[4[s]e|2[e[o]an]m[c[p|E]F [ascla
‘Tn-‘at'%'wtzg:gz iz\éng 5090000 |38 12 00 20 21 @3 B0 B8 65 52 00 BB 67 52 00 B8 ... t
WD apeert 4000 ke 8060PA1A B0 90 A0 P8 BB GG 60 B0 BE B3 PA BA B3 B8
8080020 00 08 80 0a 00 80 P8 PO 6B 52 @80
HCU Hationstech N32GO31 8009030 |G 99 B0 B9 @8 98 B8 6D 52 9@ B8 31 @3 @9
Coe Cotex bl 93 OO B8 33 G3 B0 @8 33 B3 GA 0% 33 @3 B0 B8 3...3...3..
Check corelD Mo 03 B0 @8 GF 52 0@ B8 33 @3 00 88 33 O3 oR..3..
| | Use target R 132764 Bytes @ w20 B3 PA B8 33 63 OO P8 33 B3 BA @8 33 @3 6@ B8 3...3...3..
93 90 @9 33 @3 0@ B8 33 B3 @0 ©8 33 @3 0@ B8 3...3...3..
52 90 B8 33 03 00 B8 33 O3 OO O8 33 O3 0@ B8 .R..3...3..
B3 PA @8 33 @3 6@ P8 33 B3 BA B8 33 @3 6@ B8 3...3...3..
808P0AR |33 93 0O B8 33 @3 B0 ©8 33 63 PG P8 33 83 0@ B8 3...3...3..
S0EPABA |33 63 G B8 33 @3 B0 B8 33 B3 PA B8 33 @3 6@ B8 3...3...3..
809PACE |04 48 85 46 @8 F@ EG FB 00 48 PO 47 DF 4D 00 08 .H.F..... H.
8080008 |CO 46 CO 46 88 12 8@ 20 18 BS D@ 20 B9 22 09 21 .F.F... ...
SAAPAEA |84 4B 1B 68 @1 24 23 43 82 4C 23 6@ BF 81 4B .K.h.$HC.L#".
808POF® |1B 68 02 24 23 48 59 88 52 1C @0 29 ©3 D1 @5 23 .h.SHEY.R..D...%
8009100 (1B 82 9a 42 F3 D1 7B 4B 1B 68 B2 24 23 48 59 B8 ...B..<{K.h.$HOY.
8000110 29 81 D1 BF FE E7 77 4B 1B 68 98 @8 9B 80 .>_..... w.h. ..
RARGRT 7@ L AM 22 RA 27 AR 1R AR A? 24 22 42 77 A™ 722 AA I H'HE h SHOWIHT ;I

Elios [=E]E]

Cornscting o
- Connscting via USE to J-Lizk device O
- Target interface speed: 4000 Kz (Fixed)
- VTarget = 3300V
- Executing init sequence
~ Initialized successfully
- Target interface speed: 4000 Kz (Fixed)
- J-Lirk found | JTAS device. Core ID: 0x0BE11477 (Home)
- Cornected successfully
Opsming dala file [F: ONLHERRT £E\CNTZI00F64-EQR ozl s cods\28, ED_Test\CNIZIB0FEA_QFIAD_EB_pr i \busn'en 2380654 _qFad0_sb 20290228 hac]
- Data file opened successfully (44100 bytes, | range, CEC of data = OxS82TEDCI, CRC of file = Uxg3SE4AB)

||< | |

[|Ready |connected  |Core 1d: 0x0BB11477 |Speed: 4000 kH A
— )

Flash memory Internal bank 0
Base addiess 0x8000000
Flash size 1416 Bytes

Figure 4-6. Open the Target Burning File
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5. Click "Target" on the main menu bar, select "Manual Programming”, and then select "Program”, and then
the J-Flash will burn the target file for CMT2390F64-EB.

K] SEGGER J-Flash V6.30d - [new project 7] SHECE X
File Edit View [Target] Options Window Help

BB project - new| Connect CMT2380F64-EQR\example code\26. EB_Test\CMT2380F64_QFNA0_EB pr... | = || = |
Disconnect
Host cornection | T »
}1\2\3\4\5\5\7\9\9\R\B\C\D\E\F\nsc11 EJ
Taiget interface 4 Production Programming ;7 |2 90 20 21 93 90 @8 65 52 OGO B8 67 52 OO 08
Irit SWD speed o8
Swhspeed | Manual Programming 3 Secure Chip o
WCU Mationstech N32G031... 2000830 | 00 Unsecure Chip 52
Core Cortex-t0
Endian Little :Eggggg 3: Check Blank F2 g:
Check core 1D Mo E Sect: E3
Use target bl 132764 Bytes @ 0420 3800860 | 33 rase sectors 83
Fach T 8000070 | 33 Erase Chip F e
lashmemary  Internal ban|
Base addiess  0x8000000 HURRREAT] 95 Program s |93
Flach size 1416 By 8A0RAA | 33 = vt |
s@00ena | 33 rEgEm G o3
8888ABA | 33 Verify s a3
800DACO | 04 48
»
80000D0 | CO Read back BS
8808REA |84 Start Application  Fa | 4€
88ODBFD | 1B 'vo—ez—zrzo—re—ar—wo—oz 1C B8 29 B3 DL 85 23 .h.$HBY.R..D>...%
8000100 |1B 02 90 42 F3 DL 7B 4B 1B 68 02 24 23 40 59 08 ...B..{K.h.$HEY.
8900110 |09 29 OL DL ©@ BF FE E? 77 4B 1B 68 9B 88 9B 00 .>...... wK.h.. ..
RARRIIA |0 AM 97 £AR 91 AR AN AR QA% %4 91 A1 7D Ar 91 AQA GTHYHE L SHOWTHY ﬂ

Elioc = (==

Disconnecting -
- Disconnected
Connecting
- Comnecting via USE to J-Link devics 0
- Target interface speed: 4000 kHz (Fixed)
- VTarget = 3.300V
- Exeenting init sequence
~ Initislized successfully
- Target intsrfacs spesd: 4000 kHr (Fixed)
Z L5k found 1 TTAG device. Cors ID: OIBBLL4TT Clone)
- Comnected successfully

4 b

Program target Connected Core Id: 0x0BE11477 |Speed: 4000 kH

Figure 4-7. Manually Burning Operation

J-Flash vé6.30d - - - - - - 2.5 |

.0- Target programmed successfully - Completed after 4.554 sec

Figure 4-8. Successful Burning Prompt

6. Click CMT2390F64-EB reset button to reset the main controller, then complete the firmware burning
update.

4.2Corresponding Mode for Each Function/Indicator

®  Spectrum analysis test

The target frequency and target power can be tested for index of the spectrum when enter into CW Tx mode.
® Sensitivity test

The PN9 sequence error number rate can be tested by parameters of the target requency, target
rate/frequency offset when enter into Direct Rx mode. RF GPIO3 can be used as demodulation output data
stream and returns data to the signal source instrument. RF GPIO2 is output as synchronous data clock
signal.
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® Unidirectional distance test
Two sets, one is set for "Only Tx Mode", the other is set for "Only Rx Mode", when other
parameters/configuration are consistent, one-way communication distance evaluation can be performed.

® Bidirectional distance test

Both sets are set to "Tx and Rx Mode". One sets the active Tx Mode and the other sets the passive Rx Mode.
When other parameters/configurations are consistent, the bidirectional communication distance can be
evaluated

® Reasonable RSSI evaluation

In the received state, the RSSI display is extracted. For example, in Direct Rx mode, the RSSI is monitored in
real time and the display is updated, which can be used as an environmental noise assessment in the current
test situation (based on conditions of the evaluation kit). Therefore, the communication link margin can be
obtained by the comparision of the packet RSSI and environmental noise when the RSSI of the received
packet is displayed no matter in unidirectional or bidirectional distant test.
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5 Revise History

Table 5-1. Revise Record

Version Chapter Revise content

0.1 All Initial 2023-04-25
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6 Contacts

Shenzhen Hope Microelectronics Co., Ltd.

Address: 30th floor of 8th Building, C Zone, Vanke Cloud City, Xili Sub-district, Nanshan, Shenzhen,
GD, P.R. China

Tel: +86-755-82973805 / 4001-189-180
Post Code: 518052
Sales: sales@hoperf.com

Website: www.hoperf.com

Copyright. SHENZHEN Hope Microelectronics Co., Ltd. All rights are reserved.

The information furnished by HOPERF is believed to be accurate and reliable. However, no responsibility is assumed for
inaccuracies and specifications within this document are subject to change without notice. The material contained herein is
the exclusive property of HOPERF and shall not be distributed, reproduced, or disclosed in whole or in part without prior
written permission of HOPERF. HOPERF products are not authorized for use as critical components in life support devices
or systems without express written approval of HOPERF. The HOPERF logo is a registered trademark of SHENZHEN Hope
Microelectronics Co., Ltd. All other names are the property of their respective owners.

IMPORTANT NOTICES AND DISCLAIMERS
The above information is for reference purposes only to assist customers' design and development. CMOSTEK reserves
the right to change the above information without notice due to technological innovation.

All HOPERF products have passed the factory test before shipment. Customers should take up full liability to evaluate their
own applications and to determine the feasibility of applying any HOPERF product.

The material contained herein is the exclusive property of HOPERF and shall not be copied or demonstrated, and HOPERF

assumes no responsibility for any claims, reparation, costs, losses, debts, etc. arising from the use of the material contained
herein.
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