CMOSTEK AN241

CMT2310A-EB Evaluation Board Operation Guide

Overview

This Document introduces how to operate the CMT2310A-EB evaluation board (factory default firmware). The
CMT2310A-EB (factory default firmware) and CMT2310A-EM help users quickly evaluate the performance of
the CMT2310A. Meanwhile, CMT2310A-EB can help users to debug, verify and test the CMT2310A functions,

basing on the hardware as a general CMO level single chip development board.

Part number covered in this document is shown as follow.

Table 1. Part number covered in this document

Part Number Demodulation Function Configuration = Package

High performance RF

CMT2310A 113 — 960 MHz (G)FSK '
transciever

Register QFN24

Reading guideline:
1. Before reading this document, it is advised to read the CMT2310A Data manual first to understand the
functions and performance of the CMT2310A.
2. When using the evaluation board, please refer to the following related AN for further understand the
CMT2310A function configuration options:
a) AN235 CMT2310A FIFO and Packet Format Useage Guide;
b) AN236 CMT2310A Register Description;
c) AN237 CMT2310A Quick Start Guide;
d) AN238 CMT2310A RF Parameter Configuration Guide;
e) AN239 CMT2310A Auto-transceiver Usage Guide
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1 Hardware Platform Introduction

The CMT2310A evaluation board hardware test platform is composed of CMT2310A-EB and CMT2310A-EM:
® CMT2310A-EB is the test panel of the evaluation board, using HC32L136 as the development board
of the CMT2310A module, factory set with CMT2310A function and performance evaluation firmware,

and can also be used as the CMT2310A development board.
® CMT2310A-EM is the evaluation module, and the module is affixed according to the matching
parameters of the target frequency band (2 common frequency bands are provided: 434MHz and
868MHz with transmission power of +20dBm Direct Tie hardware matching mode), which can be
used by users for evaluation before scheme selection or reference comparison in design.
CMT2310A-EM also supports to connect to the RFPDK upper computer interface software through

USB Programmer and realizes online control of the CMT2310A functional testing and verification.

1.1CMT2310A-EM Introduction

The following figure shows the top view and introduction of CMT2310A-EM
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Figure 1-1. CMT2310A-EM Introduction
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Table 1-1. CMT2310A-EM Description

Function

Description

1 DC-DC Select

CMT2310A has an embedded DC-DC module. You can select the DC-
DC mode or disable it. Noted that this jumper is a hardware choice and
needs to combine with the control software. If you want to enable the
DC-DC module, the software also needs to configure the
corresponding register BUCK_SEL to 1 (located in Pagel, address
0x01, Bit4).

2 Current Detect

The power consumption of CMT2310A in each working state can be
determined by connecting the current test jumper to the ammeter.

3 Test Pin

Test points of each pin of CMT2310A

4 GPIOn Select

R2-R5 is corresponding to GPIO2-GPIO5 and the OR resistor is used
as selection of GPIOn according to GP1I02-GPIO5. If the factory default
is R4, that is, select the GP104 as GPIOn.

Note: Only supported by Ver003, not compatible with old versions.

5 EM Version Information

The current CMT2310A-EM version information is Ver003.

6 Crystal

Crystal mode:

The X1 is patched with crystal;

The X2 patch position crystal is TCXO, and the TCXO power supply is
provided by the NIRQ pin of the CMT2310A.

Note: Only supported by Ver003, not compatible with old versions.

7 EM Connector

The 10 pins connector of CMT2310A-EM is defined as shown in the
figure.

Note :

1. For more information of CMT2310A-EM, please refer to its schematic diagram - CMT2310A-EM revXXX SCH.pdf
2. Since this firmware requires GP104, make sure that on CMT2310A-EM, GPIOn selects GPIO4, that is, R4 is patched with

OR.
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1.2CMT2310A-EB Introduction

The following figure shows the top view and introduction of CMT2310A-EM
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Figure 1-2. CMT2310A-EB Introduction
Table 1-2. CMT2310A-EB Description
No. Function Description
Connect the 10PIN base of CMT2310A-EM and connect the HC32L136 control pin as
1 CMT2310A-EM Connector shown in the table below
2 J-link Debug Interface J-link debug interface (SWD)
3 CH340G CH340G USB to UART interface chip (HC32L136 controller PB06 is TxD, PBO7 is
USB to UART Interface RxD)
HC32L136 .
4 EB Main Controller Eb board main controller HC32L136-
5 Buzzer Direct beeper on EB board
6 User Interface EB board operation interface:
1. LCD display (128x64 lattice) ;
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No. Function Description
2. LED1~LEDS status indicator;
3. K1~K5 operation key;
Specific connection control pins of HC32L136 are shown in the table below
7 Reset Key HC32L136 reset control key
8 USB TypeB Connector USB B connector, can supply power to EB via the USB
9 Power Switch Switching the EB board is power from USB or battery (AA dry battery X3).
Table 1-3. CMT2310A-EB Pin Function of the Main Controller HC32L136
Pin Function Pin Function Pin Function Pin Function
PB12 LCD_CS PB13 LCD_RST VDD -- GND --
PB14 LCD_RS PB15 LCD_SDA PB11 2= PB10 --
PCO06 LCD_SCK PCO7 LCD_LED PB02 RF_NIRQ PBO1 RF_GPIO1
PC08 -- PC09 -- PBOO RF_GPIOO PCO05 --
PAO8 -- PAQ9 -- PC04 RF_GPIOn PAO7 RF_SDI
PA10 -- PAl1l -- PAO6 RF_SDO PAO5 RF_SCLK
PA12 -- PA13 SWCLK PAO4 RF_CSB PDO5 --
PDO6 -- PDO7 -- PD04 -- PAO3 --
PAl14 SWDIO PA15 -- PAO2 -- PAO1 --
PC10 LED3 PC11 LED2 PAOO -- AVDD
PC12 LED1 PD02 Buzzer GND PC03 --
PBO3 K5 PBO4 K4 PC02 -- PCO1 --
PBO05 K3 PBO06 UART_TxD PCO0 -- RSTB RST_KEY
PBO7 UART_RxD BOOT -- GND -- GND --
PBO8 K2 PB09 K1 GND -- GND --
GND -- VDD -- PC13 -- VCAP --
Note -

1. For more information of CMT2310A-EB, please refer to its schematic diagram - CMT-RF_EB revXXX

SCH.pdf

In summary, CMT2310A-EB can be regarded as a development board with HC32L136 as the main control,

which provides a variety of user-computer interaction interfaces (LCD lattice, beeper, LED, keys, USB-to-
UART bridge, etc.). Meanwhile, CMT2310A-EM is equipped with a 10 PIN master socket, which is very

suitable for function familiarization, debugging, verification and testing of CMT2310A.
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2 Parameter Setting

Based on CMT2310A-EB and CMT2310A-EM, a firmware for testing and evaluation of multiple functions of
CMT2310A chip will be pre-burned at the factory. This firmware will be updated according to functional
changes. You can download it from the official website of Hope Microelectronics Co., LTD., and use the J-link
debugger and use J-Flash software for burn update (Chapter 4 of this article will describe the firmware update

in detail).In the following section, parameter setting menu of the factory firmware will be described in detail.

2.1 Startup Interface

® After CMT2310A-EM is inserted into CMT2310A-EB, the startuo interface is shown as followed.

CMOSTEK

1. HC32L136 -
Software Version

SW \2\0220712 FW CO -

2. CMT2310A
Firmware Version

Figure 2-1. Startup Interface (After inserted CMT2310A-EM)

No. Function Description

CMT2310A-EB factory firmware (HC32L136 burning software) version

1 HC321.136 Softwgle Velgen information, as shown in the figure above, is 20220712

CMT2310A firmware version (that is, firmware version of the CMT2310A
chip on the CMT2310A-EM). As shown in the figure above, the current
2 CMT2310A Firmware Version chip version is CO.

Note: As of this document, there are three versions of firmware: AO, BO,
and CO0, and CO is the latest one.

® When the CMT2310A-EM is not inserted into CMT2310A-EB, the startup interface of the CMT2310A-EB

is shown in Figure 2-2.
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not found CMT2310A

Figure 2-2. Startup Interface (not inserted CMT2310A-EM)

2.2Main Menu

After the screen is powered on for about 1 second, the screen will switch to the normal menu mode, as shown
in Figure 2-3 below. (If the CMT2310A-EM is not inserted properly or the CMT2310A chip cannot be identified,
the screen will remain in the display state as shown in Figure 2-2 until CMT2310A-EM is inserted properly or
CMT2310A can be recognized normally.)

CMT2310A EB GUI — 41 Title

1 Modulation

2 Work Mode e 42, Submenu selection
3 Frequencry Band area

4 Data Rate

o > | t 45 4 3. Corresponding

key function area

Figure 2-3. Main Menu Interface

No. Function Description

1 Title area CMT2310A EB GUI

13 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)

2 Submenu selection area

NoahkwdpR
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No. Function Description

8. Coding Format (Coding format selection)

9. CRC Select (CRC verification mode selection)
10. Freq Space (Frequency offset interval setting)
11. Freq Channel (Frequency channel signal setting)
12. DC-DC Select (DC-DC mode selectio)

13. Gaussian Select (Gaussian mode selection)

5 buttons shown in this area with corresponding key of K1-K5

O : itis corresponding to K1, indicates that CMT2310A EB will enter the
working state according to the parameters/modes set in the above menus
as short pressed;

< : itis corresponding to K2, indicates that CMT2310A EB returns to

Corresponding key upper level menu directory as short pressed;

function area v.oitis corresponding to K3, indicates that CMT2310A EB selects the
next choice as short pressed;

titis corresponding to K4, indicates that CMT2310A EB selects the
previous choice as short pressed;

<. itis corresponding to K5, indicates that the current selection is
selected as short pressed;

Operation description in main menu interface:

1. Press K3 (¥)and K4 ( T) to select the required modified item and the flash submenu item indicates
the current selected status.

2. Press K5 ( <! ) to enter the selected submenu item and select the corresponding subitem
parameter/mode
Press K1 (O) to enter the corresponding working mode according to the current settings.

4. Press K2 ( =) to return to the upper-level menu. Since the current menu is already the upper-level

menu and cannot be returned, it will show no response on the interface.

2.3Modulation Submenu

Select 1 Modulation, and press K5 to enter the submenu, as shown in Figure 2-4 below.

CMT2310A EB GUI

1 Modulation

41 Rolling option area
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Figure 2-4. Modulation Submenu Interface

Function Description

3 modulation modes can be selected by pressing K3 or K4 in the area:

. OOK
. . . 2FSK
1 Rolling option area . AESK

After selecting the corresponding modulation mode, press K2 or K5 to
confirm the selection and return to the upper menu (i.e. the main menu).

2.4Work Mode Submenu

Select the 2 Work Mode and press K5 to enter the submenu, as shown in Figure 2-5.

CMT2310A EB GUI

2 Work Mode

Tx and Rx Mode 1. Rolling option area

o > | 1

Figure 2-5. Work Mode Submenu Interface

No. Function Description

6 working modes can be selected by pressing K3 or K4 in the area:

. Sleep (enter into sleep mode)

. CW Tx (enter into CW Tx mode)

. Direct Rx (enter into direct Rx mode)

1 Rolling option area +  Only Tx Mode (enter into only Tx mode, one-way mode)

. Only Rx Mode (enter into only Rx mode, one-way mode )

. Tx and Rx Mode (enter into Tx and Rx mode — bidirectional mode )

After selecting the corresponding modulation mode, press K2 or K5 to
confirm the selection and return to the upper menu (i.e. the main menu).

Note: In the main menu state, the working mode is entered by pressing K1 (O) in accordance with the

selected modes in sub-menu.
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2.5Frequencry Band Submenu

Select the 3 Frequencry Band and press K5 to enter the submenu, as shown in Figure 2-6.

CMT2310A EB GUI

3 Frequencry Band

433000kHz f Rolling option area

o > J 1t

Figure 2-6. Frequencry Band Submenu Interface

No. Function Description

The following 6 fregency band can be selected by pressing K3 or K4:

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

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

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

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

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

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

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

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

After selecting the corresponding modulation mode, press K2 or K5 to
confirm the selection and return to the upper menu (i.e. the main menu).

Note: This submenu is selected as the start frequency, because it can achieve frequency offsets through ferq.
Space and freq. Channel. For more information, please see at the Freq.Space and freq. Channel submenus

section below.

2.6Data Rate Submenu

Select the 4 Data Rate and press K5 to enter the submenu, as shown in Figure 2-7.
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CMT2310A EB GUI

4 Data Rate

20kbps 10kHz 1. Rolling option area

o 2> | 1 4

Figure 2-7. Data Rate Submenu Interface

Function Description

This area can combine different rate/frequency offset by pressing K3 or
K4. Depending on the chosen modulation and demodulation mode, the
combinations provided are as follows
® OOK mode:
- 5kbps
- 50kbps
100kbps
200kbps
- 300kbps
® 2FSK mode:
- 10kbps, 5kHz (i.e. data rate with 10kbps, offset with +/-
5kHz)
- 20kbps, 10kHz
- 50kbps, 25kHz
1 Rolling option area - 100kbps, 50kHz
- 200kbps, 100kHz
- 500kbps, 250kHz
- 2400bps, 1200Hz
® AFSK mode:
- 10kbps, 10kHz (i.e. data rate with 10kbps, offset of the outer
side with +/-10kHz)
- 100kbps, 100kHz
- 200kbps, 150kHz
- 400kbps, 200kHz
- 800kbps, 250kHz
- 1Mbps, 250kHz
- 1Mbps, 350kHz
After selecting the corresponding modulation mode, press K2 or K5 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 CMT2310A data manual, so that users can
retest and confirm them.

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.
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Ony in the 2FSK mode, 2400bps, 1200Hz is set as the derived parameters of 2ppm. Therefore, when

setting this configuration, ensure that the CMT2310A-EM is tested in TCXO mode or the frequency

deviation of the two EMs is very small. Otherwise, the communication effect will be affected and the

performance will be indirectly misdiagnosed.

2.7Tx Output Power Submenu

Select the 5 Tx Output Power and press K5 to enter the submenu, as shown in Figure 2-8.

CMT2310A EB GUI

5 Tx Output Power

o > J 1t

1. Rolling option area

Figure 2-8. Tx Output Power Submenu Interface

No. Function

1 Rolling option area

Description

In this area, different Tx power can be selected by pressing K3 or K4:

-10 dBm
-7 dBm
-3 dBm
0 dBm
+3dBm
+7dBm
+10dBm
+13dBm
+17dBm
+20dBm

After selecting the corresponding modulation mode, press K2 or K5 to
confirm the selection and return to the upper menu (i.e. the main menu).

Note :

1. CMT2310A-EM is differentiated according to different matching parameters. For example, CMT2310A-
EM-434MHz is the optimal matching parameter patch component in the 434MHz band. CMT2310A-EM-

868MHz is a patch component with optimal matching parameters in the 868MHz frequency band.

Therefore, the accurate transmission power effect can be tested by selecting optimal working frequency

band in accordance with the EM.
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2. The transmit power adjustment is applicable to the operating frequency band selection of 314MHz,
433MHz, 865MHz and 914MHz (click menu of Frequencry Band selection). If 169MHz and 230MHz are

selected, the transmit power is not optimized, so the presentation effect will be biased.

2.8Preamble Length Submenu

Select the 6 Preamble Length and press K5 to enter the submenu, as shown in Figure 2-9.

CMT2310A EB GUI

6 Preamble Length

64 Bytes 1. Rolling option area

o 2> | 1 4

Figure 2-9. Preamble Length Submenu Interface

No. Function Description

In this area different preamble length can be selected by pressing K3 or
K4:

. 8 Bytes

16 Bytes

32 Bytes

64 Bytes

128 Bytes

256 Bytes

512 Bytes

1024 Bytes

After selecting the corresponding modulation mode, press K2 or K5 to
confirm the selection and return to the upper menu (i.e. the main menu).

1 Rolling option area

2.9Packet Length Submenu

Select the 7 Packet Length and press K5 to enter the submenu, as shown in Figure 2-10.
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CMT2310A EB GUI

7 Packet Length

64 Bytes 1. Rolling option area

o 2> | 1 4

Figure 2-10. Packet Length submenu interface

Function Description

In this area different Payload Length can be selected by pressing K3 or
K4:
. 8 Bytes
. 16 Bytes
. 32 Bytes
. . . 64 Bytes

1 Rolling option area . 128 Bytes
. 256 Bytes
. 512 Bytes
. 1024 Bytes
After selecting the corresponding modulation mode, press K2 or K5 to
confirm the selection and return to the upper menu (i.e. the main menu).

2.10 Coding Format Submenu

Select the 8 Coding Format and press K5 to enter the submenu, as shown in Figure 2-11.

CMT2310A EB GUI

8 Coding Format

1. Rolling option area

Figure 2-11. Coding Format submenu interface
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No. Function Description

In this area, different coding format can be selected by pressing K3 or
K4:
. NRZ (Non-Return-Zero encoding)
. Whitening (Whitening encoding)
1 Rolling option area +  Manchester (Manchester encoding)
. FEC RSC
. FEC NRNSC
After selecting the corresponding modulation mode, press K2 or K5 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 with the specifications defined by IEEE 802.15.4¢g

2.11 CRC Select Submenu

Select the 9 CRC Select and press K5 to enter the submenu, as shown in Figure 2-12.

CMT2310A EB GUI

9 CRC Select

CRC16 CCITT 1. Rolling option area

o > J 1t

Figure 2-12. CRC Select submenu interface

Function Description

In this area, different CRC verification format can be selected by pressing
K3 or K4:

. CRC16-CCITT

1 Rolling option area . CRC16-1BM

. CRC32 0x04C11DB7

After selecting the corresponding modulation mode, press K2 or K5 to

confirm the selection and return to the upper menu (i.e. the main menu).
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Note :
1. No matter which 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 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

Payload

Figure 2-13. Packet structure

1. The test Packet adopts fixed-length packet mode. The Payload Length is specified by the 7 Packet Length
submenu;
2. The Preamble transmission Length of test packets is set from the 6 Preamble Length submenu with unit

of 8 bits. The Preamble values are as follows:

Modulation/Demodulation

Preamble Value

Mode

OOK OxAA
2FSK OxAA
4FSK 0xCC

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;

The Payload content is filled randomly by the HC32L136 built-in random number module in accordance
with the Packet Length. Therefore, the Payload is variable each time.

6. The Coding Format (content set in 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 configuration uses Manchester encoding, the SyncWords also takes effect in
using Manchester encoding.

7. In 4-FSK mode, the data mapping relationship is 8 'b11100100, which is the default value of RFPDK
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Frequency ey DEV/3  +DEVI3 +DEV
deviation

Data 200 201 2'h10 2'b11
mapping

2.13 Frequencry Space and Frequencry Channel Submenu

The 10 Freq Space and 11 Freq Channel submenus are associated and related 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 belowed:

Frequencry Offset = Frequencry_Space X Frequencry_Channel (kHz)

This Frequency Offset is the initial frequency set in the "3 Frequencry Band". Since these two Settings are up
to 255, 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 K5 to enter the submenu, as shown in Figure 2-14 or
Figure 2-15.

CMT2310A EB GUI

10 Freq Space

00 (_') 1. Rolling option area

Figure 2-14. Freq Space Submenu Interface
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CMT2310A EB GUI

11 Freq Channel

1. Rolling option area

Figure 2-15. Freq Channel Submenu Interface

Function Description

In this area, Frequencry Space or Frequencry Channel can be modified by
pressing K3 ( ¥y andka (T .

. Press K3 ( ¥) once, the value will be increased by 1; If the value
reaches 255, the overflow will be 0.

. Press K4 ( t ) once, the value will be decreased by 1; If the value
goes to 0 and subtract 1, it becomes 255;

. Long press K3 ( ) (hold on for 1~2 seconds), the value will

1 Rolling option area automatically accumulate by 1 until 255, the overflow will be 0, and
then continue to accumulate by 1, all the way in cycling until the
release of K3 button;

. Long press K4 ( ™ (hold on for 1~2 seconds), the value will
automatically decrease by 1 until 0, the overflow will be 255, and
then continue to decrease by 1, all the way in cycling until the
release of K4 button;

. After modifing, press K2 or K5 to confirm the current value and return
to the upper menu (that is, the main menu).

2.14 DC DC Select Submenu

Select the 12 DC DC Select and press K5 to enter the submenu, as shown in Figure 2-16.
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CMT2310A EB GUI

12 DC DC Select

1. Rolling option area

Figure 2-16. DC DC Select Submenu interface

Function Description

The options can be switched by short pressing K3 or K4:

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

. On, enable the embedded DC DC module software configuration;
After selecting the corresponding modulation and demodulation mode,
selection can be confirmed by short pressing K2 or K5, and return to the
upper menu (that is, the main menu).

1 Rolling option area

Note: As mentioned above, the software configuration of DC-DC should be consistent with the hardware of
CMT2310A-EM. That is, if the DC-DC software configuration is enabled, the jumper selection of EM module
should also be enabled. If the software the software configuration is disable, the EM module jumper will be

turned off.

2.15 Gaussian Select Submenu

Select 13 Gaussian Select and press K5 to enter the submenu, as shown in figure 2-17.

CMT2310A EB GUI

13 Gaussian Select

1. Rolling option area

Figure 2-17. Gaussian Select submenu interface
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Function

Description

The options can be switched by short pressing K3 or K4:

. Off, disable the Gaussian filter transmission;

¢ BTO03, enable the Gaussian filter transmission with BT
coefficient as 0.3;

¢ BTO05, enable the Gaussian filter transmission with BT
coefficient as 0.5;

1 Rolling option area * 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 K2 or K5, and return to the

upper menu (that is, the main menu).

Note:

1. After Gaussian transmission is enabled, 2FSK is 2GFSK modulation mode. 4FSK indicates the 4GFSK

mode;

2.16 Test Counter Submenu

Select the 14 Test Counter and press K5 to enter the submenu, as shown in Figure 2-18.

CMT2310A EB GUI

14 Test Counter

Continuous

1. Option area

c > 4 1

Dl

Figure 2-18. Submenu of Test Counter

Function

1 Rolling option area

Description

The options can be switched by short pressing K3 or K4:
Continuous, no limit number of the active packet sending test;
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;
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Function Description

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

After selecting the corresponding modulation and demodulation mode,
selection can be confirmed by short pressing K2 or K5, and return to the
upper menu (that is, the main menu).

2.17 Payload Content Submenu

Select the 15 Payload Content and press K5 to enter the submenu, as shown in Figure 2-19

CMT2310A EB GUI

15 Payload Content

increasing seq 1. Option area

c > | 1

Figure 2-19. Submenu of Payload Content

No. Function Description

The options can be switched by short pressing K3 or K4:

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

e random sequence; active packets are filled with random
sequences;

After selecting the corresponding modulation and demodulation mode,

selection can be confirmed by short pressing K2 or K5, and return to the

upper menu (that is, the main menu).

1 Rolling option area
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3 Working Mode

After setting the required parameters and mode according to the "Parameter Setting menu” in Chapter 2,

press K1 “O” at the main menu interface and it will work according to "2 Work Mode" sub-menu. The

following will describe the operation guide of each mode.

3.1Sleep Mode

Selecting "Sleep" mode and short pressing K1 “O” in the main menu interface to enter Sleep working mode,

as shown in Figure 3-1 below.

1. Frequency

(, >>>>>> R
band

4. Data rate/ofget
parameter

5. Operation®”

CMT2310A EB GU| “é'J‘Mc»;iulati?(/)%i modulation
"865MHz 2FSK N B
20kb DS 3. Chanel signal

SLP D

guide
Figure 3-1. Sleep mode interface
No. Function Description
1 Frequency band Display the selected frequency band as shown in the figure above. It indicates that the
q y start frequency of the selected frequency band is 865000kHz.
5 Modulation/ Display the selected modulation/demodulation mode, as shown in the figure above,
demodulation mode | indicating that the current modulation and demodulation mode is set to 2FSK.
Display the channel signal (value of Frequencry Channel) as shown in the figure above,
3 Chanel signal the channel signal is 0. Therefore, both of the operating frequency and starting frequency
is 865MHz.
Data rate/frequenc Display the data rate/frequency offset parameters currently set. As shown in the figure
4 q y above, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
offset parameter 10khz
The corresponding K1~K5 operation guide is shown in the figure above:
5 Operation guide . Short press K1 (SLP) and enter into Sleep mode;
. Short press K2 ( < ) and return to the upper menu (thatis, the main menu)

On the basis of the operation shown in the above figure, short press K1 to enter Sleep mode, and the display
is updated as shown in Figure 3-2 below.
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CMT2310A EB GUI

865MHz 2FSK 000
20kbps 10kHz

Sleeping now

SLP D

Figure 3-2. Sleep Mode Interface (CMT2310A enters into Sleep mode)

Note:

1. In this interface, pressing K1 again will not update the information while the firmware will send out Sleep
command again;

2. Inthis interface, press K2 to make CMT2310A exit Sleep mode and return to the upper menu (that is, the
screen shown in Figure 3-1. To return to the main menu, press K2 again).

3. Because the CMT2310A-EM board is equipped with reserved Current Detect jumper terminals, the
Current consumption of the CMT2310A in Sleep mode can be tested under the combining situation.

3.2CW Tx Mode

After selecting "CW Tx" mode, press K1 “O” in the main menu interface to enter the CW Tx working mode,

as shown in Figure 3-3 below.

I A
1. Frequency o CMT2310A EB GUI B Z_Z_M‘g)‘dulation/de modulation
band — mode
3. Tx mode
865MHz 2FSK CW 000
S NG € +20 dBm 4. Chanel signal
6. Operation* -~ Tx D
guide

Figure 3-3. CW Tx Mode Interface
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No. Function Description
1 Frequency band Display the selected frequency band as shown in the figure above. It indicates that the start
q Y frequency of the selected frequency band is 865000kHz.
5 Modulation/ Display the selected modulation/demodulation mode, as shown in the figure above,

demodulation mode

indicating that the current modulation and demodulation mode is set 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 figure above, the
4 Chanel signal channel signal is 0. Therefore, both of the operating frequency and starting frequency is
865MHz.
5 Tx power Display the currently set transmit power. As shown in the figure above, it indicates that the
P current set transmit power is +20dBm.
The corresponding K1~K5 operation guide is shown in the figure above:
6 Operation guide . Short press K1 (Tx) and enter into Carrier Transmit mode;

. Short press K2 ( = ) and return to the upper menu (that is, the main menu)

On the basis of the operation shown in the above figure, short press K1 to enter Carrier Tx mode, and the

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

CMT2310A EB GUI

865MHz 2FSK CW 000

+20 dBm

® o

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

Note :

1. Under this interface, press K1 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 the K1 short press operation.

2. Under this interface, press K2 to exit CW Tx working mode and return directly to the main menu.

3. Since the CMT2310A-EM board is equipped with reserved Current Detect jumper terminals, the current
consumption under different transmit powers in the CW Tx mode of the CMT2310A can be tested out .
Since it is a carrier transmission, it is not related to the set rate/frequency offset combination parameter.

5. Inthe process of carrier transmitting, when the LED1 lights up, it indicates that it is in the transmitting
state and when the LED1 extinguished, it indicates that it exits the Tx state and LED1 will be extinguished.

3.3Direct Rx Mode
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After selecting " Direct Rx " mode, press K1 “O” in the main interface to enter the Direct Rx working mode, as

shown in Figure 3-5 below.

1. Frequency

(, >>>>>> e
band

5. Data rate/ofget
parameter

6. Operation®

T » 2. Modulation/
CMT2310A EB GUI . |l . demodulation mode
i 3. Rx mode
'865MHz 2FSK PN 000 [
\\-‘ZOkbpS 10kHz Z Channel
signal

Rx D

guide
Figure 3-5. Direct Rx mode interface
No. Function Description
Display the selected frequency band as shown in the figure above. It indicates that the
1 Frequency band start frequency of the selected frequency band is 865000kHz.
Modulation/ Display the selected modulation/demodulation mode, as shown in the figure above,
2 ; indicating that the current modulation and demodulation mode is set to 2FSK
demodulation mode :
3 Rx mode Display the current receiving mode. PN indicates the Direct Rx mode (can be used as
sensitivity testing for PN9 series)
Display the channel signal (value of Frequencry Channel) as shown in the figure
4 Chanel signal above, the channel signal is 0. Therefore, both of the operating frequency and starting
frequency is 865MHz
Data rate/offset Display the data rate/frequency offset parameters currently set. As shown in the figure
5 above, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
parameter 10Khz
The corresponding K1~K5 operation guide is shown in the figure above:
6 Operation guide . Short press K1 (Rx) and enter into Direct Rx mode;
. Short press K2 ( = ) and return to the upper menu (that is, the main menu)

On the basis of the operation shown in the above figure, short press K1 to enter Direct Rx mode, and the
interface is updated as shown in Figure 3-6 below.
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CMT2310A EB GUI

865MHz 2FSK PN 000

20kbps 10kHz |
) 1. Signal
strength
-111dBm g
2. Operatior®” Rssi
guide
Figure 3-6. Direct Rx mode interface (Receiving)
No. Function Description
1 Signal strength Displays the real-time signal strength in the current receiving state, in dBm
The corresponding K1~K5 operation guide is shown in the figure above:
2 Operation guide . Short press K1 (Rx/ ®) and enter into / suspend Direct Rx mode;
. Short press K2 ( = ) and return to the upper menu (that is, the main menu)

Note :

1. Since the CMT2310A-EM board is equipped with reserved Current Detect jumper terminals, the current
consumption under Rx mode of CMT2310A can be tested by combining this mode.

2. In this receiving mode, it can be used to dock the signal generator and evaluate the bit error rate (BER) of
CMT2310A by the PN9 sequence, which is used to evaluate the sensitivity of CMT2310A. 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. In the test pin of CMT2310A-EM, GPIO3 is used as the output of
demodulation data stream, and GPIO2 is used as the synchronization clock signal of demodulation data

stream.

3. Inthe process of receiving, when the LED?2 lights up, it indicates that it is in the receiving state and when it
exits the Rx state, the LED2 will be extinguished.

3.40nly Tx Mode

After selecting the "Only Tx Mode", press K1 "O" in the main interface to enter the only Tx Mode, as shown in

Figure 3-7 below.

Copyright © By HOPERF

V0.4 | Page 27/41 www.hoperf.com




AN241

1. Frequency
band

-
5. Data rate/
Frequency offset
parameter

6. Operation®
Guide

No. Function

"""" 22 Modulation/demodu

CMT2310A EB GUI . . lation mode
3. Tx mode
'865MHz 2FSK Tx 000 |

- 20kbps 10kHz Y chanmel
signal

X D

Figure 3-7. Only Tx Mode interface

Description

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

1 Frequency band start frequency of the selected frequency band is 865000kHz.
Modulation/ Display the selected modulation/demodulation mode, as shown in the figure above,
2 indicating that the current modulation and demodulation mode is set to 2FSK.

demodulation mode

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 figure
4 Chanel signal above, the channel signal is 0. Therefore, both of the operating frequency and starting
frequency is 865MHz.
Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in the figure
5 above, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
parameter 10khz
The corresponding K1~K5 operation guide is shown in the figure above:
6 Operation guide . Short press K1 (Tx) and enter into only Tx mode;

. Short press K2 ( = ) and return to the upper menu (that is, the main menu)

On the basis of the operation shown in the above figure, short press K1 to enter only Tx mode, and the
interface is updated as shown in Figure 3-8 below.

2. Operation *~

guide

CMT2310A EB GUI

865MHz 2FSK Tx 000
20kbps 10kHz

~tx:00040

""" ®
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Figure 3-8. Only Tx Mode interface (in processing)

No. Function Description

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

The corresponding K1~K5 operation guide is shown in the figure above:
. Short press K1 (Tx / @) and enter into / suspend the packet sending process.

2 Operation guide Suspending doesn’t reset the packet counter;
. Short press K2 ( = ) and return to the upper menu, reset the packet counter (that
is, clearing)
Note :

1. Since the CMT2310A-EM board is equipped with reserved Current Detect jumper terminals, the current
consumption under sending packet mode of CMT2310A can be tested by combining this mode. However,
in this sending mode, the current will be fluctuated and not stable for the reason that there will be a brief
intermittent between sending packets arising from standby mode.

2. Inthe process of sending a packet, LED1 flickers, and its flickering rhythm is related to the packet
consumption time. When it pauses or exits from Tx, LED1 will be extinguished accordingly.

3.50nly Rx Mode

After selecting the "Only Rx Mode", press K1 "O" in the main interface to enter the only Rx Mode, as shown in

Figure 3-9 below.

[ N
2.Modulation/demodu-
1. Frequency o CMT2310A EB GUI e -A lation mode

band

3. Rx mode

'865MHz 2FSK Rx 000 [
- 20kbps 10kHz :

5. Data rate/[l 4. Chanel signal
frequency offset

parameter

6. Operation® " Rx D
guide

Figure 3-9. Only Rx Mode interface

Function Description

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

L Frequency band start frequency of the selected frequency band is 865000kHz.
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No. Function Description

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

Display the channel signal (value of Frequencry Channel) as shown in the figure
4 Chanel signal above, the channel signal is 0. Therefore, both of the operating frequency and starting
frequency is 865MHz.

Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in the figure

5 above, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
parameter 10khz
The corresponding K1~K5 operation guide is shown in the figure above:
6 Operation guide . Short press K1 (Rx) and enter into only Rx mode;

. Short press K2 ( = ) and return to the upper menu (that is, the main menu)

On the basis of the interface in the figure above, short press K1 button to enter the only Rx mode of

CMT2310A, and the display is updated as shown in Figure 3-10 below

CMT2310A EB GUI

865MHz 2FSK Rx 000

1 Receive 20kbps 10kHz |
message 2. Signal
rx: 00024 -058dBm~ strength
3. Operatiofh
guide

Figure 3-10. Only Rx Mode Interface (in receiving)

Function Description
1 Receive message Display the current receiving packet numbers. For each packet received, the count is
9 increased by 1.

2 Signal strength Display the signal strength value of the current received packet, in dBm.
The corresponding K1~K5 operation guide is shown in the figure above:

3 Operation guide . Short press K1 (_Rx | ®) , start/continue or pause the receive process, pause will

not reset the receive counter;
. Short press K2 ( = ) and reset the Tx 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.
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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. Inthe process of receiving a packet, LED2 and LED3 will flick simultaneously when a packet is received.
If no packet is received, LED2 and LED3 remain off. If a packet is received and the CRC does not pass,
only LED3 flicks.

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 press K1 "O" in the main interface to enter the Tx and Rx mode, as shown

in Figure 3-11 below.

rrrrrrr a

2.Modulation/demodu-
1. Frequency o CMT2310A EB GUI P a lation mode
band 3. Tx and Rx mode
865MHz 2FSK TR 000
c oua . || - 20kbps 10kHz <
. Data «~ .
4. Chanel |
rate/frequency offset anel signa
parameter
6. Operatior™®™ Tx Rx D
guide
Figure 3-11. Tx and Rx Mode Interface
No. Function Description
Display the selected frequency band as shown in the figure above. It indicates that the
1 Frequency band start frequency of the selected frequency band is 865000kHz.

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

2 demodulation mode indicating that the current modulation and demodulation mode is set to 2FSK.

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

3 Tx and Rx mode .
alternative mode.

Display the channel signal (value of Frequencry Channel) as shown in the figure
4 Chanel signal above, the channel signal is 0. Therefore, both of the operating frequency and starting
frequency is 865MHz.

Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in the figure

5 parameter i\g(k)xg, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
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Function Description

The corresponding K1~K5 operation guide is shown in the figure above:

. Short press K1 (Tx) and enter into active Tx mode;

. Short press K2 (Rx) and enter into passive Rx mode;

. Short press K3 ( = ) and return to the upper menu (that is, the main menu)

6 Operation guide

There are two sub-working modes in Rx and Tx alternative 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 incorrect, or the packet itself does not

pass the CRC), the receiving counter remain 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.

Therefore, only 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.

On the basis of the interface shown in Figure 3-11, short press the K1 (Tx) button and then CMT2310A enters

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

e 2.
| Frequeney . CMT2310A EB GUI . | Modulaton/demodula-
5 Daf '865MHz 2FSK TR 000 [ 3 TxandRxmode
rate/frequency offset < - 20kbps 10kHz A
parameter . 4. Signal chanel
o e . | txz00024 B 'gnal chane
packet counter rx: 00024 -058dBm-— 7. Signal
P ; strength
8. Operation*” Rssi ?
guide

Figure 3-12. Active Tx and Rx mode interface
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No. Function Description
Display the selected frequency band as shown in the figure above. It indicates that the
1 Frequency band start frequency of the selected frequency band is 865000kHz.
; Display the selected modulation/demodulation mode, as shown in the figure above,
Modulation/ Z e : ) .
2 indicating that the current modulation and demodulation mode is set to 2FSK.

demodulation mode

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

3 Tx and Rx mode .

alternative mode.

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

frequency is 865MHz.

Data rate/offset

Display the currently set data rate/frequency offset parameters. As shown in the figure

5 above, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
parameter 10khz
“tx : xxxxx” dislay the active Tx packet numbers ( the maximum packet number is
6 Tx and Rx packet 9999);
counter “rx 1 xxxxx” 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 corresponding K1~K5 operation guide is shown in the figure above:
8 Operation guide . Short press Kl(@), start/stop the active Tx mode;
. Short press K2( <), return to the upper menu.
Note:

1. In active Tx mode, LED1 is on during packet transmitting and off after transmitting.

2. Inthe active transmission mode, LED2 and LED3 will flash and then off when the returned packets are
consistent with the transmission packet. If the contents of the received packets are inconsistent (or
doesn’t pass the CRC), only LED3 will be on and then off. Therefore, during the ping-pong test of the
evaluation, LED1, LED2, and LED3 will flash rhythmly.

Based on the screen shown in Figure 3-11, press K2 (Rx) to make CMT2310A enter the passive receiving

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

1. Frequency
band

o

5. Data rate/
Frequency offset <

parameter
6. TR packet <

counter

guide

I A 2.
Modulation/demodula-
CMT2310A EB GUI i Jeoforeeions
o 3. Tx and Rx mode
865MHz 2FSK TR 000 [
- 20kbps 10kHz .
4. Chanel signal
rx: 00024 -058dBm-— [ 7. Signal
strength

Rssi

Figure 3-13. Passive Rx Mode Interface
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No. Function Description
Display the selected frequency band as shown in the figure above. It indicates that the
1 Frequency band start frequency of the selected frequency band is 865000kHz.
Modulation/ Display the selected modulation/demodulation mode, as shown in the figure above,

2 demodulation mode indicating that the current modulation and demodulation mode is set to 2FSK.

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

Display the channel signal (value of Frequencry Channel) as shown in the figure
4 Chanel signal above, the channel signal is 0. Therefore, both of the operating frequency and starting
frequency is 865MHz.

Data rate/offset Display the currently set data rate/frequency offset parameters. As shown in the figure

5 above, it indicates that the current setting rate is 20kbps and the frequency offset is +/ -
parameter
10khz.
6 T ancisrﬁgf(:ket “rx : xxxxx” indicates the receive packet numbers (passed by CRC) ;
7 Signal strength Display the returned signal strength in dBm.
8 Operation guide The corresponding K1~K5 operation guide is shown in the figure above:

. Short press K2( =), return to the upper menu.

Note :

1. In passive receiving mode, when a packet is received and passed the CRC, LED2 and LED3 will be on
and then off. If the received packet does not pass the CRC, only LED3 is lit up and then turned off.

2. In passive receiving mode, if a packet is received and passed CRC, the receiving counter is increased by
1 and the display is updated. After the received packet is returned, LED1 will be lit up and turned off after
finishing the continuously returning of the received packet. Therefore, during the ping-pong test of the
evaluation, LED1, LED2, and LED3 will flash rhythmly.

3. In passive receiving mode, packets are not compared and must be sent back if passes CRC. Since the
receiving counter and the sending counter have the same value, so only the receiving counter is displayed.

4. Combined with active transmitting mode, there will be three count value after completing two 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
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, there
is interference at one end of the attachment), there must be a high probability of one side packet loss.

4 Supplymentary

4.1Firmware Update Burning Operation

CMT2310A-EB firmware upgrade (HC32L136 main control software update) can be performed via J-Flash.

The following describes 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
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the main menu bar and select "New Project"

Merge data file-..
Sarve data file Culss
Save data file as.

New project I3

Open project..

Save project

| Save project a5

| Close project

Save Flasher config file.

Save Fasher dats Ble

Downlaad confi & data file to Flasher

Download serial rumber file to Flasher

Export setup file...
Recert Files *
Recern Projects

isterfacy sgaed 4000 W Pized)
Eh‘:: fownd 1 Jl'z oo Cors 13 RBCTIATT Glne)
wu'u\

.:aa.m.-.m-w:a.w_ m el i JV0bjectehentZN0n_ob, tion ha]
m‘“"’.g‘&i‘s% e TR o€ Bt = OSSR, TR 3 B L ey

Mot connmeted

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 HC32L136 in the Select Device list

window and then click the "OK" button.

— Target Device

IEortex-M 1]

I Little endian l

— Target Interface Speed [kHz)

[swD =l f 4000 |

Figure 4-2. Create New Project Window
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=)

HC32m423

Select device
M anufacturer lﬁ
b anufacturer | Device | Core | Flash sizel Fi&ihd size
HDSC HC32F003 Cortex-t40 - -
HDSC HC32F005 Cortex-t40
HDSC HC32F020 Cortex-t40
HDSC HC32F072 Cortex-t40
HDSC HC32F120 Cortex-t40
| HDSC HC32F17x Cortex-t40
HDSC HC32F19% Cortex-t0
HDSC HC32F46x Cortex-td4
HDSC HC32F_M14 Cortex-t40
HDSC HC32L07x Cortex-+40
HDSC HC32L110:4 Cortex-t40
HDSC HC32L110:6 Cortex-t40
HC32L130 Cortex-+40 -
CortesMD Y I
HC32L15 Cortex-t40 -
HC32L176 Cortex-t40
HC32L17x Cortex-td0
HC32L19 Cortex-t40
HC32m120 Cortex-t40

Cortex-bd4

Cancel

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 (CMT2310A-EB) through the J-link debugger. Before this, ensure that the J-link debugger is
properly connected to the CMT2310A-EB board.

15 — ———
SEGGER J-Flash V6.30d - [new project *]
Proj

Options Window Help

Discannect
Mame:

Host connection Test

Target intetface
Init SWD speed

SWD speed Manual Programming
MCU HDSC HC32L136

Care Cortex-0

Endian Litle

CheckcorelD Mo

Use target FibM 330814 Byles @ (20

Flash memaory Internal bank 0
||| | Base address 0x0
Flash size 1254 Bytes

L F——
ElioG

- Project closed

Opening data file [F:\CMIZ310A SanpleCode (Release)'SanpleCode’d. RF-EEACHTZ310A_EE_function_prj‘Objectsient2310a_sb_fanetion. hex]

- Data file opened successfully GLTTZ bytes,
Creating new project
- Hew project craated successfull

¥
Saving project file [F:\CMT2310A_SampleCode (Releasze)\SanplaCodehd. RF-EENCHT2310A_EE_function_pri\CHT2310A-EE. jElash]

- Project saved successfully
Close project
- Project closed

[ File Edit View
Connect {-E——__-_

Production Programming

1 range, CEC of data = OxE2006D04, CRC of file = 0x04445DAB)

R T o ety £
[rreso g Moomesed [
Figure 4-4. J-link connecting board
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4. Click "File" on the main menu bar and select "Open Data File..." to load the burning target file, namely

CMT2310A-EB firmware.

] SEGGER J-Flash V6.30d - [new proj:

bl Edit View Target Options Window Help

' Open data file... L cul+0
Merge data file
Save data file ctrl+s

Save data file as...

New project
Open project...
Save project
Save project as.
Close project

Save Flasher config file...
Save Flasher data file...

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

Export setup file...

Recent Files
Recent Projects

Exit

Ll F——
ElioG

Creating new project
= Haw project created mecsssfully
Connecting
- Connecting vis USE to J-Link devics 0
- Targst imterface speed: 4000 Wiz (Fixed)
- VTarget = 3.300
- Executing init zequence
- Initislized successfully
- Targst interface speed: 4000 WMz (Fixed)
- J-Lizk found 1 JTAG device. Cors ID: DxOBCLI4TT (Home) |
- Connsctad succszsfully

4 »
[open an existing data file [Connected  |Core Id: 0x0BC11477 [speed: 4000 ki AJ

Figure 4-5. Upload the Target Burning File

S A
Hl scooen -Aash V6309 e proeet L

File Edit View Target Options Window Help

BB project - new p.. [ [ ] %]

Name [ value
Host connection  USB [Device 0]

Address: [0x0 [ x_gl x_gl

Address | B 1|23 )45]6

‘Tétfgivgte"acg Ez\ufgm PPAP |20 OC 00 20 15 62 PA OO 2F 02 @0 OB 31 B2 O 60 ..

i spee 2

WD spood 4000 kHo 9910 |9P DA 00 B0 0P G0 0P OO 0 OO @9 0P 00 @9 00 69 .
PPZ0  |BP DA P BO DP G0 OB 0D DA OB B0 PP 33 B2 0D B0 .

MCU HDSCHC32L136 an3a 90 PR OA A0 0P B0 A @A 35 02 @0 AR 37 B2 0@ @8 .
Earn [0 Be40 |39 02 ©P @4 39 @2 OO @ 39 82 60 B 67 IB 00 8O 9
Checkcore D No B850 |39 B2 @B @A 39 62 OM @0 39 62 @A B9 39 B2 OP 0 9
Usetarget RaM 330874 Bytes @ 020 aB6A 39 A2 9@ AA 39 A2 AA GO 39 A2 @A AR 39 B2 AA A 9
Be70 |39 02 ©P @4 39 @2 OO @ 31 3B 60 B8 39 B2 00 8O 9

g‘:j';;“j;ﬁ;’i Intetnal bark 0 ®BS@ |39 B2 66 6@ 3 3B GA OO 37 02 @@ B8 39 62 GO 60 ¢
39 A2 PP BAA 39 A2 AA @A 39 A2 @A PR 39 B2 AA A 9

39 82 09 @4 39 @2 0@ @9 39 ©2 @4 OP 39 02 60 60 ¢

39 82 9P @A 39 @2 PA @@ 39 ©2 @A OM 39 B2 60 60 9

G0 FA B2 F8 A@ FA 3E F8 AC AA 3@ CB A8 38 24 18 . 85.
2D
a8
aa
as
a1
an

Flash size 1254 Bytes
‘l 4 3
Blioc

Connecting
- Comnecting via USB to J-Link device 0
- Targel inferface speed: 4000 Mz (Fixed)
- VTargst = 3.300V
~ Executing init sequence .
- Initislized successfully
- Target interface spesd: 4000 MHr (Fixed)
- J-Link found 1 JTAG device. Core ID: OxDECLI4TT (Nome)
- Comnected successfull
Opening data file [F:\CHT23104_SanpleCode (Release)‘SanpleCode\. RF-EBACNTZ3104_EB_function prj\0bjectshent?310a_eb_fonction. hex]
- Data file opemed successfully (51772 byles, 1 renge, CEC of data = DuEZ006D04, CRC of file = 0x4445DAR)

‘ P

Ready ‘Connecled ‘Coreld:(hOBC11477 speed: 4000 I:H/J

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"”, the J-

Flash will burn the target file for CMT2310A-EB.

Il SEGGER J-Flash V6.30d - [D:\Program Files (x86)\SEGGER\ILink V630d\Samples\JFlash\ProjectFilesihc32f136 jflash *]

=mReN X

File Edit View Target| Options Window Help

- End of flash programming

- Flash programming performed for 1 range (52224 bytes)
- 0x0000 - GwCBEF (102 Sectors, 50 KB)

- Start of restoring

- End of restoring

- Target programmed successfully - Conpleted after 4.554

Program target

sec

L Emp\ECDde(Release)\Samp\eCnde\Q RF-EB\CMT2310A_EB_function_prj\burn\cmt2310a_eb function 20.. [ = || & |[ £2
[home i  Discomneet T w2l
Host connection | -
=t YaJ2]3fa[s[e[?[s[e[a][B[c[n|E]F [asciT |£l
Tagetinetace | o o4 ion programming  F7 JB 09 28 15 62 @9 08 2F B2 €A €0 31 62 8 OB .. . .
?\':’%WDS?“‘ 1 T - V[T T n T T T TT|ee ee oo oo a6 6o
Tpes 1 anual Programming ecure \)‘ @0 98 99 33 3..
MCU HDSC HC32L136 0030 | B8 Unsecure Chip 82 08 08 37 - 5.7
Core Conex-td 0 o8 o0 ag ;
Cae_ Cate oa4p |39 - [, |02 00 00 67 3B 00 0B 9...9...9...95.
@850 |39 92 0B B2 39 B2 00 00 9...9...9...9..
Check core D~ No Erase Sectors F3
Use target RAM 330814 Bytes @ 020, aece | 39 62 68 00 39 @2 oe ?...9...9...9..
870 |39 Erase Chip F4 |38 @8 B9 39 B2 00 BB 9...9...1;..9..
Flashmemors  Interal bank 0 o888 |39 B2 0 9@ 39 B2 00 B 9...5;
T e o830 |39 Program | " o2 08 o8 39 82 @9 o6 9.
aeAn |39 Program & Verify F6  |o2 oo o0 39 @2 @@ 9. -
@8BD | 39 . B2 O9 DO 39 B2 0O 0D 9...9...9...9...
Verify F8
98cB | 88 AB 3B CB B8 38 24 18 ..____ >...0..85.
@epp | 2D Read back * |46 5D 46 AC 42 o1 ~..Fg..FIFIF.B..
09ED | 8B Start Application Fg |CC B6 46 B1 26 33 ..B.°F.>...F.&3B
0OFD |88 oo oo et 43 18 47 EB C8
0180 |88 C? B9 99 1@ 3n B2 D3 78 C8 78 C1L FA D8 52
911 |#1 D3 30 CB 3@ C1 81 D5 @4 68 OC 60 70 47 B0 8O ..D.
0120 |99 23 B9 24 0@ 25 BB 26 18 30 G1 D3 78 Ci FB
9138 |52 @7 88 D3 3@ CL BB D5 BB 6B 78 47 iF B5 IF
9140 |18 BS 10 BD @8 F@ 3D FB 11 46 FF F? F7 FF 8@
0158 |53 F8 B8 F@ 55 FB B3 B4 FF F? F2 FF 83 BC 01
4 LiIJ » alrA DA FA AA AR 7A@ RS AS 4 AC 46 16 4h A2 FA AF CC ____w_. _F.F.F____ j
FlioG o |[@ =
- End of determining dirty areas a
— CPU speed could not be measured
= Start of flash programin
- Programming range 0x00000000 - Ox0000TFFF (0B4 Sectors, 32 KB)
- Frogramming range Ox00008000 - OxO000CEFF (038 Sectors, 19 KB)

Connected

Core Id: 0x0BC11477 |Speed: 4000 kH

Figure 4-7. Manually Burning Operation

J-Flash vé6.30d

=5

.0- Target programmed successfully - Completed after 4.554 sec

Figure 4-8. Successful Burning Prompt

6. Click CMT2310A-EB reset button to reset the HC32L136 main control, then the firmware burning update

is completed.

4.2 Corresponding Mode for Each Function/Indicator

Spectrum analysis test

Sensitivity test

rate/frequency offset when enters into Direct Rx mode.

The target frequency and target power can be tested for index of the spectrum when enters into CW Tx

The PN9 sequence error number rate can be tested by parameters of the target requency, target

GPIO3 can be used as demodulation output
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data stream returning to the signal source instrument.

® One-way distance test
Two sets, one set "Only Tx Mode", the other set "Only Rx Mode", when other parameters/configuration
are consistent, one-way communication distance evaluation can be performed.

® Two-way 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 environment (based on the conditions of this 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 Date
0.1 All Initial 2022-08-01
1.Added 2 frequency band: 470MHz and 779MHz;
2.Changed the start frequecny band from 865MHz to
25 863MHz;
3.Changed the start frequecny band from 914MHz to
0.2 2022-08-26
902MHz;
2.12 1. Added the data mapping relationship of 4FSK;
2.15 1. Added an option of Gaussian coefficient;
0.3 1.1 Revised the selection jumper of DC-DC 2022-09-05
2.12 Revised the SyncWord value of test packet
0.4 3 Revised the maximum sending packet number to 1000 2022-10-18
2 Added 2 chapter 2.16 and 2.17
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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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