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1. Document overview 

According to the software design documents, test the software system that contains unit 
testing and integration testing. 

2. Test Article and Equipment Information 

 Test Article: Device-Under-Test (DUT) 
1 Model: V1 
2 Serial No.： 2.1.B 
3 Quantity：1 
4 FW/SW Ver : FW-MCU-V1 
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 Test Article: Debugger / Programmer 
1 Model: STLINK-V3SET 
2 Quantity：1 
3 FW/SW Ver : V3J15M7B5S1 
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 Test Article: PC with software 
1 OS: Windows 11 
2 Quantity：1 
3 Software: STM32CubeIDE 
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 Test Article: Smartphone with APP 
1 Model: Google Pixel 8a 
2 OS: Android 14 
3 Quantity：1 
4 APP: CARSS Controller 
5 Software: Android Studio 
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3. Test Method 

Setup of the test with MCU firmware 
l Unit Test 

Ø Install Unity Test Framework and add it to the project. 
Ø Design unit tests and cases for the following functionality. 
Ø Set the initial conditions and expected results for the test. 
Ø Compile and run the test firmware. 
Ø Unity Test Framework generates test reports. 
Ø Confirm the test results report generated. 

l Integration Test 
Ø Redefine the default state and mode for testing. 
Ø Setup the test environment. 
Ø Compile and run the firmware in debug mode. 
Ø Control the test environment according to test requirements. 
Ø Compare actual results to acceptance criteria. 
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4. Unit Test 

VV-UT01 Authentication Function Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BA02 
SR-BA03 
SR-SA02 
SR-SA10 
SR-OA01 
SR-OA03 
SR-BS02 

1.Design unit tests and cases for the following functionality. 

a. Verify ECDSA signature is Admin class. 

b. Compare the hash message from FRAM and the ECDSA signature. 

c. Compare the hash message from Flash and the image info. 

d. When establishing a BLE connection, verify and confirm user class. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

Test Results 

 

Ø Result: Pass 
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VV-UT02 BLE Management Function Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BA01 
SR-BA06 
SR-BC21 
SR-SA11 
SR-SA12 

1.Design unit tests and cases for the following functionality. 

a. Enable / Disable BLE chip 

b. Generates request commands to control the BLE chip. 

c. Update and get the status and disconnection reason. 

d. Magnet is detected to reset BLE settings to default. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

Test Results 

 

Ø Result: Pass 
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VV-UT03 Command Management Function Test 

SRS ID Test Introduction Acceptance Criteria 
SR-BA01 
SR-BA06 
SR-BC01 
SR-BC02 
SR-BC04 
SR-BC05 
SR-BC06 
SR-BC07 
SR-BC08 
SR-BC09 
SR-BC10 
SR-BC11 
SR-BC12 
SR-BC13 
SR-BC14 
SR-BC15 
SR-BC16 
SR-BC17 
SR-BC18 
SR-BC19 
SR-BC21 
SR-BC22 
SR-SA07 

1.Design unit tests and cases for the following functionality. 

a. Parser for response commands. 

b. Parser for request commands. 

c. Generate and send a request command for controlling the BLE chip. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

Test Results 

 
Ø Result: Pass 
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VV-UT04 Log Management Function Test 

SRS ID Test Introduction Acceptance Criteria 
SR-SL03 
SR-SL07 
SR-BC12 
SR-BC13 
SR-BC18 
SR-BC19 
SR-TH01 
SR-TH05 
SR-IM03 
SR-IM04 
SR-BT04 
SR-BT06 
SR-EV01 
SR-EV02 
SR-SA01 
SR-FR01 
SR-FR02 
SR-FR03 
SR-IO08 

1.Design unit tests and cases for the following functionality. 

a. Search for the last write address of FRAM during log initialization. 

b. Write data to the logs. 

c. Read a log after the input timestamp. 

d. Search the logs for the event. 

e. Erase all log data 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

e. The actual results are as expected. 

Test Results 

 

Ø Result: Pass 
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VV-UT05 Measurement Function Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BC08 
SR-BC09 
SR-BC16 
SR-BC22 
SR-IM01 
SR-IM02 
SR-BT01 
SR-IO10 

1.Design unit tests and cases for the following functionality. 

a. Enable battery voltage measurement and obtain voltage. 

b. Enables voltage measurement of impedance and the measurement channel and 

obtains the voltage. 

c. Use the voltage measurement of the sensor and the measurement channel to 

obtain the voltage. 

d. Enable vrect voltage measurement and obtain voltage. 

e. Enable thermistor voltage measurement and obtain voltage. 

f. Turn off all peripheral circuits of measurement. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

e. The actual results are as expected. 

f. The actual results are as expected. 

Test Results 
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VV-UT05 Measurement Function Test 

 

Ø Result: Pass 

VV-UT06 Parameter Management Function Test 

SRS ID Test Introduction Acceptance Criteria 
SR-SL01 
SR-SL02 
SR-SL03 
SR-SL04 
SR-SL05 
SR-SL06 
SR-SL07 
SR-BA01 
SR-BA04 
SR-BC03 
SR-BC06 
SR-BC07 
SR-BC10 
SR-BC11 
SR-BC17 
SR-BC20 
SR-TH03 
SR-TH04 
SR-TH05 
SR-TH06 
SR-TH07 
SR-TH08 
SR-TH09 
SR-TH11 
SR-TH12 
SR-TH13 
SR-TH14 
SR-IM03 
SR-IM04 
SR-BT02 
SR-BT03 
SR-BT05 
SR-SA05 
SR-SA06 

1.Design unit tests and cases for the following functionality. 

a. Initialization of parameter buffer in flash. 

b. Get the data format and attributes based on the parameter ID. 

c. Set / Get data in flash based on parameter ID. 

d. Check whether the parameter value is within the range. 

e. Quantizes a parameter value to the nearest multiple of a step and clips it within 

a specified range. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

e. The actual results are as expected. 
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VV-UT05 Measurement Function Test 
SR-SA08 
Test Results 

 

Ø Result: Pass 

VV-UT07 State Machine Management Function Test 

SRS ID Test Introduction Acceptance Criteria 
SR-SL01 
SR-SL02 
SR-SL03 
SR-SL04 
SR-SL05 
SR-SL06 
SR-SL07 
SR-BA04 
SR-BA05 
SR-BC01 
SR-BC02 
SR-BC03 
SR-BC06 
SR-BC07 
SR-BC20 
SR-BC21 
SR-TH02 
SR-TH04 
SR-TH14 
SR-IM05 
SR-BT06 
SR-BT07 
SR-OA03 

1.Design unit tests and cases for the following functionality. 

a. Initialization of the state machine management. 

b. Set / Get the current application state. 

c. Control wakeup timers in sleep state. 

d. Use magnets to wakeup or go to sleep. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

Test Results 
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VV-UT05 Measurement Function Test 

 
Ø Result: Pass 
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VV-UT08 Stimulation Management Function Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BC04 
SR-BC05 
SR-TH06 
SR-TH07 
SR-TH08 
SR-TH09 
SR-TH10 
SR-TH11 
SR-TH12 
SR-TH13 
SR-TH14 
SR-IO01 
SR-IO02 
SR-IO03 
SR-IO04 
SR-IO05 
SR-IO09 

1.Design unit tests and cases for the following functionality. 

a. Control the GPIO and settings of HV. 

b. Control the power supply of VDDS. 

c. Control the settings of DAC. 

d. Control the settings of stimulus output. 

e. Control stimulation waveforms based on waveform settings and current source 

settings. 

f. Turn off all peripheral circuits of stimulation. 

2.Set expected results for acceptance. 

3.Compile and run tests. 

4.Confirm the test results report generated. 

a. The actual results are as expected. 

b. The actual results are as expected. 

c. The actual results are as expected. 

d. The actual results are as expected. 

e. The actual results are as expected. 

f. The actual results are as expected. 

Test Results 

 

 

Ø Result: Pass 
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5. Integration Test 

VV-IT01 BLE Active Mode Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BA01 

~ 

SR-BA06 

1.Redefine the default state and mode for testing. 

l Start from “BLE Active Mode”. 

2.Setup the test environment. 

l Run mobile app “CARSS Controller” with Android Studio. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

l Use mobile app to scan the BLE broadcasts sent by DUT. 

l Use mobile app to establish a BLE connection with DUT. 

5.Compare actual results to acceptance criteria. 

a. The BLE ID is the same as HP03 

(0x00, 4 bytes). 

b. BLE broadcast timeout is the 

same as HP14 (60s). 

c. Exit BLE Active Mode after 

BLE broadcast timeout. 

d. ECDSA authentication 

successful. 

e. Complete the authentication 

process to enter BLE Connection 

Mode. 

f. ECDSA authentication failed. 

g. BLE disconnects. 

Test Results 

a. The BLE ID obtained during scanning (from STM32CubeIDE & Android Studio): 

 

 

BLE ID: 0x00, 0x00, 0x00, 0x00 

b. Obtain BLE broadcast timeout through data trace and timestamp (from STM32CubeIDE): 
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VV-IT01 BLE Active Mode Test 

 

 

Value 0xFF: BLE_STATE_INVALID, Invalid state of BLE (BLE is disabled). 

Value 0x00: BLE_STATE_ADV_STOP, BLE advertising stop state. 

Value 0x01: BLE_STATE_ADV_START, BLE advertising start state. 

BLE Broadcast Timeout = 61.3s – 1.3s = 60s 

c. Obtain the status after BLE broadcast timeout through data tracking (from STM32CubeIDE): 

 
Value 0x0201: STATE_ACT_MODE_BLE_ACT, Active state with BLE Active mode. 

Value 0x0200: STATE_ACT, Active state. 

d. Use correct data for ECDSA authentication after connecting (from Android Studio): 

 

After sending the data for ECDSA authentication, the status code returned is STATUS_SUCCESS. 

e. Get the mode for completing the certification process through data tracking (from STM32CubeIDE): 

 
Value 0x0201: STATE_ACT_MODE_BLE_ACT, Active state with BLE Active mode. 

Value 0x0202: STATE_ACT_MODE_BLE_CONN, Active state with BLE Connection mode. 

f. Use incorrect data for ECDSA authentication after connecting (from Android Studio): 

 

After sending the data for ECDSA authentication, the status code returned is STATUS_INVALID. 
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VV-IT01 BLE Active Mode Test 

g. Obtain the BLE status after the authentication process fails (from Android Studio): 

 
After the authentication process fails, BLE disconnects. 

Ø Result: Pass 

 
VV-IT02 BLE Connection Mode Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BC01 

~ 

SR-BC22 

SR-SA03 

~ 

SR-SA10 

1.Redefine the default state and mode for testing. 

l Start from “BLE Active Mode”. 

2.Setup the test environment. 

l Run mobile app “CARSS Controller” with Android Studio. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

l Use mobile app to establish a BLE connection with DUT. 

l Confirm the status is “BLE Connection Mode”. 

l Send commands using the mobile app. 

l For functions triggered by commands, please refer to unit tests. 

5.Compare actual results to acceptance criteria. 

a. The command opcodes sent and 

received are the same and the 

command status codes are both 

STATUS_SUCCESS. 

b. Actual time of the BLE 

disconnect request is the same as 

HP16 (10s). 

c. Exit BLE Connection Mode and 

BLE Active Mode after BLE 

Disconnect Request time is 

elapsed. 

d. Actual time of the BLE Idle 

Connection is the same as HP15 

(300s). 

e. Exit BLE Connection Mode and 

BLE Active Mode after BLE 

Idle Connection time is elapsed. 

f. Exit BLE Connection Mode, 

remain in BLE Active Mode, 

start broadcast 

Test Results 

a. Check the request command opcode and the status code of the returned command (from Android Studio and STM32CubeIDE): 
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VV-IT02 BLE Connection Mode Test 

 

 

0xA0U /*!< The opcode of the command "SHUTDOWN_SYSTEM" */ 

0x00U /*!< Code for success status */ 

 

 

0xA1U /*!< The opcode of the command "REBOOT_SYSTEM" */ 

0x00U /*!< Code for success status */ 

 

 

0xA2U /*!< The opcode of the command "BLE_DISCONNECT_REQUEST" */ 

0x00U /*!< Code for success status */ 

 

 

0xA5U /*!< The opcode of the command "START_MANUAL_THERAPY_SESSION" */ 

0x00U /*!< Code for success status */ 
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VV-IT02 BLE Connection Mode Test 

 

 

0xA6U /*!< The opcode of the command "STOP_MANUAL_THERAPY_SESSION" */ 

0x00U /*!< Code for success status */ 

 

 

0xA3U /*!< The opcode of the command "START_SCHEDULED_THERAPY_SESSION" */ 

0x00U /*!< Code for success status */ 

 

 

0xA4U /*!< The opcode of the command "END_SCHEDULED_THERAPY_SESSION" */ 

0x00U /*!< Code for success status */ 

 

 

0xA7U /*!< The opcode of the command "MEASURE_IMPEDANCE" */ 

0x00U /*!< Code for success status */ 



 

22 
 

 

Document No. PLN 9.2 Release Date Page QMS 

Revision A 01JAN2026 22 of 40 2026 

Validation & Verification and Test Report 

VV-IT02 BLE Connection Mode Test 

 

 

0xA8U /*!< The opcode of the command "MEASURE_BATTERY_VOLTAGE" */ 

0x00U /*!< Code for success status */ 

 

 

0xACU /*!< The opcode of the command "READ_STIMULATION_PARAMETERS" */ 

0x00U /*!< Code for success status */ 

 

 

0xADU /*!< The opcode of the command "WRITE_STIMULATION_PARAMETERS" */ 

0x00U /*!< Code for success status */ 

 

 

0xAEU /*!< The opcode of the command "READ_IPG_LOG" */ 

0x00U /*!< Code for success status */ 
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VV-IT02 BLE Connection Mode Test 

 

 
0xAFU /*!< The opcode of the command "ERASE_IPG_LOG" */ 

0x00U /*!< Code for success status */ 

 

 

0xB0U /*!< The opcode of the command "READ_TIME_AND_DATE" */ 

0x00U /*!< Code for success status */ 

 

 

0xB1U /*!< The opcode of the command "WRITE_TIME_AND_DATE" */ 

0x00U /*!< Code for success status */ 

 

 

0xA9U /*!< The opcode of the command "MEASURE_SENSOR_VOLTAGE" */ 

0x00U /*!< Code for success status */ 

The command opcode sent by the App is the same as the one received by the DUT. 
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VV-IT02 BLE Connection Mode Test 

The returned command status codes are all STATUS_SUCCESS (0x00). 

For functions triggered by commands, please refer to unit tests. 

b. Get the actual time of the BLE disconnect request (from STM32CubeIDE): 

 

 

Value (-1): The timer is disabled. 

BLE disconnect request time = 25.9s – 15.9s = 10s 

c. Get mode after BLE disconnect request time has elapsed (from STM32CubeIDE): 

 

Value 0x0201: STATE_ACT_MODE_BLE_ACT, Active state with BLE Active mode. 

Value 0x0202: STATE_ACT_MODE_BLE_CONN, Active state with BLE Connection mode. 

Value 0x0200: STATE_ACT, Active state. 

d. Get the actual time of the BLE Idle Connection (from STM32CubeIDE): 

 

 

Value (-1): The timer is disabled. 

BLE Idle Connection time = 303s – 3s = 300s 

e. Get mode after BLE Idle Connection time has elapsed (from STM32CubeIDE): 
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VV-IT02 BLE Connection Mode Test 

 

Value 0x0201: STATE_ACT_MODE_BLE_ACT, Active state with BLE Active mode. 

Value 0x0202: STATE_ACT_MODE_BLE_CONN, Active state with BLE Connection mode. 

Value 0x0200: STATE_ACT, Active state. 

f. Get BLE status and operating mode after BLE connection lost (from STM32CubeIDE): 

 
Value 0xFF: BLE_STATE_INVALID, Invalid state of BLE (BLE is disabled). 

Value 0x00: BLE_STATE_ADV_STOP, BLE advertising stop state (BLE is disconnected). 

Value 0x01: BLE_STATE_ADV_START, BLE advertising start state. 

Value 0x0A, 0x0E: BLE_STATE_CONNECT, BLE connection state. 

 

Value 0x0201: STATE_ACT_MODE_BLE_ACT, Active state with BLE Active mode. 

Value 0x0202: STATE_ACT_MODE_BLE_CONN, Active state with BLE Connection mode. 

Ø Result: Pass 
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VV-IT03 Therapy Session Mode Test 

SRS ID Test Introduction Acceptance Criteria 

SR-TH01 

~ 

SR-TH14 

1.Redefine the default state and mode for testing. 

l Start from “Therapy Session Mode”. 

2.Setup the test environment. 

l Connect a resistor in series with the dual output channels (CH1 & 

CH2) of the stimulus. 

l Connect a resistor in series with the dual output channels (CH3 & 

CH4) of the stimulus. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

5.Compare actual results to acceptance criteria. 

a. These stimulation parameters 

must be the same as the default 

values. 

b. Actual of the Train On Duration 

is the same as SP07 (10s); 

Actual of the Train Off Duration 

is the same as SP08 (90s); 

Actual of the Ramp Up Duration 

is the same as SP05 (2s); 

Actual of the Ramp Down 

Duration is the same as SP06 

(2s) 

c. Actual of the Pulse Frequency is 

the same as SP04 (5Hz) 

d. Actual of the Pulse Width is the 

same as SP03 (500us) 

e. Actual of the Therapy Session 

Stop is the same as STX2  

(08:30) 

Test Results 

a. Get the parameters for stimulus initialization (from STM32CubeIDE): 
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VV-IT03 Therapy Session Mode Test 

 

SPID Parameter Name Default 

SP02 pulse_amplitude_mA 0.2 

SP03 pulse_width_us 500 

SP04 pulse_frequency_hz 5 

SP05 ramp_up_duration_s 2 

SP06 ramp_down_duration_s 2 

SP07 train_on_duration_s 10 

SP08 train_off_duration_s 90 

SP09 sns_cathode_electrode_number 1 

SP10 sns_anode_electrode_number 2 

SP13 max_safe_amplitude_mA 0.5 

SP15 sine_amplitude_mA 1 

SP16 max_safe_sine_amplitude_mA 2 

SP17 sine_frequency_hz 2.5 

SP18 vnsb_on_duration_s 10 

SP19 vnsb_off_duration_s 10 

These stimulation parameters are the same as the default values. 

b. Get the pulse voltage and time axis of DAC (from STM32CubeIDE): 



 

28 
 

 

Document No. PLN 9.2 Release Date Page QMS 

Revision A 01JAN2026 28 of 40 2026 

Validation & Verification and Test Report 

VV-IT03 Therapy Session Mode Test 

 

   
※The oscilloscope's yellow signal is the DAC's ramp output, matching the program's voltage variation. 

  

Train On Duration = 73s – 63s = 10s 

Ramp Up Duration = 65s – 63s = 2s 

Ramp Down Duration = 73s – 71s = 2s 
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VV-IT03 Therapy Session Mode Test 

 

 

 
Train Off Duration = 104s – 14s = 90s 

c. Get the direction and time axis of pulse output (from STM32CubeIDE): 

 

 

Value 1: The pulse is positive output. 

Value 0: The pulse is negative output. 

A complete cycle includes both positive and negative pulse outputs. 

Pulse Frequency = 1 / (0.1s(positive) + 0.1s(negative)) = 1 / 0.2 = 5Hz 

d. Get the pulse output signal and time axis (from STM32CubeIDE): 

 

 

Value 1: Start of pulse output. 

Value 0: End of pulse output. 

Pulse Width = 500us 
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VV-IT03 Therapy Session Mode Test 

  

※The oscilloscope shows the pulse signal with frequency and width matching the program. 

e. Get the sine voltage and time axis of DAC (from STM32CubeIDE): 

 

 

 
Half period = 0.2s => Period = 0.4s 

Sine Frequency = 1 / 0.4s = 2.5Hz 

 

 OFF 

 ON 

 OFF 

VNSb On Duration = 42s – 32s = 10s 

VNSb Off Duration = 32s – 22s = 10s 

f. Get the timestamp when the RTC alarm for "Therapy Session Stop" was triggered (from STM32CubeIDE): 

 
TR: Value 0x83003: 08:30 

Ø Result: Pass 
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VV-IT04 Impedance Test Mode Test 

SRS ID Test Introduction Acceptance Criteria 

SR-IM01 

~ 

SR-IM05 

1.Redefine the default state and mode for testing. 

l Start from “Impedance Test Mode”. 

2.Setup the test environment. 

l Connect a resistor (1000Ω) in series with the dual output channels 

(CH1 & CH2) of the stimulus. 

l Short CH1 and CH2 together. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

5.Compare actual results to acceptance criteria. 

a. The measured channels are CH1 

and CH2. 

b. The impedance between CH1 

(cathode) and CH2 (anode) 

should be close to 1000Ω. 

c. The short-circuit event was 

successfully triggered and 

recorded in the log. 

d. The impedance test interval 

is the same as HP18 (24 

hours). 

Test Results 

a. Get the channels for measurement (from STM32CubeIDE): 

 

The channels selected for measurement are CH1 and CH2. 

b. Get the measured value of impedance (from STM32CubeIDE): 

 

The impedance measured between CH1 and CH2 is 1018 ohms, which is within ±5% of the actual impedance. 

c. When the measured impedance is below the Min Safe Impedance, a Short Circuit event will be triggered. 

 

 

The short-circuit event was successfully triggered and recorded in the log. 

d. Get the impedance test interval from the timer (from STM32CubeIDE): 

 
The impedance test interval is 24 hours. 
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Ø Result: Pass 
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VV-IT05 Battery Test Mode Test 

SRS ID Test Introduction Acceptance Criteria 

SR-BT01 

~ 

SR-BT07 

1.Redefine the default state and mode for testing. 

l Start from “Battery Test Mode”. 

2.Setup the test environment. 

l Set VBAT Jumpers on DUT. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

5.Compare actual results to acceptance criteria. 

a. The voltage of battery A should be 

the same as the TLV70237DSET 

output voltage (3.7V), battery B 

should have no voltage output (0V), 

and the final sampled voltage should 

be the same as the voltage of battery 

A(3.7V). 

b. Because the battery voltage is greater 

than HP26 (2.6V), all counters will 

be reset. 

c. Since the battery voltage is less than 

HP27 (2.5V), all counters are 

incremented by one. 

d. Enter Shutdown State. 

e. Battery test timer should be the same 

as HP19 (24 hours). 

Test Results 

a. Get the battery voltage after connecting VBAT1R to the TLV70237DSET output on J1202 (from STM32CubeIDE): 

 

battery_level: The final sampled voltage is the higher voltage between batteries A and B, unit: V. 

batteryA_level: The voltage of battery A, unit: V. 

batteryB_level: The voltage of battery B, unit: V. 

b. Get the ER counter and EOS counter (from STM32CubeIDE): 

 

battery_er_counter: ER counter. 

battery_eos_counter: EOS counter. 
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c. Get the ER counter and EOS counter after removing VBAT jumper (from STM32CubeIDE): 

 
battery_er_counter: ER counter. 

battery_eos_counter: EOS counter. 

d. The operating status is obtained after the EOS counter accumulates to 3 (from STM32CubeIDE): 

 

battery_eos_counter: EOS counter. 

curr_state: The operating status, 0x0000 is “STATE_SHUTDOWN”. 

e. Get the battery test timer after the battery test procedure is completed (from STM32CubeIDE): 

 

battery_test_hour_timer: The timer of “Battery Test Interval”. 

Ø Result: Pass 
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SRS ID Test Introduction Acceptance Criteria 

SR-OA01 

~ 

SR-OA04 

SR-BS01 

~ 

SR-BS03 

SR-FR04 

1.Redefine the default state and mode for testing. 

l Start from “BLE Active Mode”. 

2.Setup the test environment. 

l Run mobile app “CARSS Controller” with Android Studio. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

l Use mobile app to establish a BLE connection with DUT. 

l Confirm the status is “BLE Connection Mode”. 

l Enable OAD mode and BSL mode. 

l Update the firmware using a special image file. 

5.Compare actual results to acceptance criteria. 

a. Pass image authentication. 

b. The image download is complete. 

c. Pass the verification of the image. 

d. The version number of the special 

firmware is "[TEST]". 

Test Results 

a. Get the result of loading the specified image file for authentication using the mobile app (from Android Studio): 

 

 

The result of the authentication is pass. 

b. Download the image file to IPG until it is completed (from Android Studio): 

 

The download completed successfully. 

c. Get the verification result of the downloaded image file (from Android Studio): 

 

The result of the verification is pass. 

d. Get the version number after reconnection (from Android Studio): 
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The version number of the special firmware is "[TEST]"(ASCII). 

Ø Result: Pass 
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VV-IT07 Active State Test 

SRS ID Test Introduction Acceptance Criteria 

SR-SL01 

SR-SL07 

SR-IO07 

1.Redefine the default state and mode for testing. 

l Start from “Active State”. 

2.Setup the test environment. 

l Set VBAT Jumpers on DUT. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

l Use magnet test DUT. 

5.Compare actual results to acceptance criteria. 

a. Idle Duration must be the same as 

HP29 (60s). 

b. The magnet's detection timer must be 

the same as the actual detection time. 

Test Results 

a. Get the Idle Duration of “Active State” (from STM32CubeIDE): 

 

Value 0x0200: STATE_ACT, Active state. 

Value 0x0100: STATE_SLEEP, Sleep state. 

When the Idle Duration has elapsed, the active state changes to sleep state. 

Idle Duration = 60s 

b. Get the detection time of the magnet (from STM32CubeIDE): 

 

Value 0: The magnet is detected. 

Value (-1): The magnet is removed. 

The magnet detection timer is 2s. 

The actual detection time of the magnet is 6.5s – 3.8s = 2.7s. However, since the unit is seconds, the actual detection time is 2s. 

Ø Result: Pass 
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VV-IT08 Sleep State Test 

SRS ID Test Introduction Acceptance Criteria 

SR-SL02 

~ 

SR-SL06 

SR-IO07 

1.Redefine the default state and mode for testing. 

l Start from “Sleep State”. 

2.Setup the test environment. 

l Temporarily store the RTC timestamp when the interrupt occurs. 

l Reset the RTC time for testing. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

5.Compare actual results to acceptance criteria. 

a. The RTC interrupt Period must be 

the same as HP30 (60s). 

b. Impedance Test Interval must be the 

same as HP18 (24h), and Battery 

Test Interval must be the same as 

HP19 (24h). 

c. Verify that the time units of the 

timers are 1 hour. 

d. The magnet detection timer must be 

the same as the RTC timestamp 

interval for magnet detection. 

e. Therapy Session Start time must be 

the same as STX1 (08:00). 

Test Results 

a. Get the timestamp when RTC interrupt Period is elapsed during “Sleep State” (from STM32CubeIDE): 

 

Value 0x65650: 06:56:50 

Value 0x65750: 06:57:50 

Value 0x65850: 06:58:50 

Value 0x65950: 06:59:50 

Value 0x70050: 07:00:50 

The RTC interrupt Period = 1 minute. 

b. Get the timers when entering sleep state (from STM32CubeIDE): 
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impedance_test_hour_timer: Timer for impedance test intervals in hours. 

battery_test_hour_timer: Timer for battery test intervals in hours. 

c. Get the timestamp when the wake timers count down during the "Sleep State" (from STM32CubeIDE): 

 

The timers first counted down. 

 

TR[0]: When entering sleep state, the timestamp at which the timers start counting. Value 0x32519: 03:25:19 

TR[1]: The timestamp when the timers first counted down. Value 0x42519: 04:25:19 

The time interval between timers counting down = 1 hour. 

d. Get the detection time of the magnet (from STM32CubeIDE): 

 

magnet_detected_sec_time: The time of the magnet detection timer, 2s 

TR[0]: When the magnet is detected. Value 0x55233: 05:52:33 

TR[1]: When the magnet is removed. Value 0x55235: 05:52:35 

The RTC timestamp interval for magnet detection is 2s. 

e. Get the timestamp when the RTC alarm for "Therapy Session Start" was triggered during "Sleep State". (from STM32CubeIDE): 

 
TR[0]: Value 0x80000: 08:00 

Ø Result: Pass 
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SRS ID Test Introduction Acceptance Criteria 

SR-IO06 

1.Redefine the default state and mode for testing. 

l Start from “Shutdown State”. 

2.Setup the test environment. 

l Set VBAT Jumpers on DUT. 

3.Compile and run the firmware in debug mode. 

4.Control the test environment according to test requirements. 

l Enable DUT. 

l Set a breakpoint at the GPIO digital output pin IPG_SHDN to turn off 

IPG. 

5.Compare actual results to acceptance criteria. 

a. This breakpoint is to set the 

GPIO digital output pin 

IPG_SHDN to turn off the IPG. 

Test Results 

a. The debugger's current instruction pointer stops at a breakpoint (from STM32CubeIDE): 

 

The debugger's current instruction pointer stops at the specified breakpoint. 

Ø Result: Pass 
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