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1. Summary

This application note is designed to guide users through the debugging and
simulation of motor control systems, as well as the selection of operating modes and
parameter optimization. The debugging section covers the entire process, including
establishing communication connections via upper-level software, reading key
parameters, and fault diagnosis.

Operating modes can be selected as manual configuration or automatic
recognition. With automatic recognition, there are three options: single recognition,
initial power-on recognition, and start-up recognition.  Users can switch flexibly
based on their specific application scenarios.

Parameter settings should be adjusted according to the motor's physical
characteristics and the actual application scenario, such as motor voltage protection,

maximum power limit, preset positioning and starting current.

www.grandemicro.com 3



http://www.cx-semi.com

Grande E.

2. Debug Environment

2.1 Engineering environment

2.1.1 System wiring

As shown in Figure 2-1, the three-phase power supply lines U, V and W can be
connected to the three phase lines of the fan at will (without strictly distinguishing the
order). If the rotation direction of the fan is not consistent with the direction marked
on the shell, just swap the connection position of any two phase lines to achieve

forward rotation.

Fig. 2-1

2.1.2 Compilation environment setting
Step 1: Install the compiled software according to the file “MDK Installation

Tutorial” .

x

W |
i) MDK Installation
Uifetri Tutorial.docx

Fig. 2-2
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Step 2: Open project XXX (Projects Name) from “Projects” file.

L

B E R

" Headers / 2025/4/30 16:30

e e

=
-
B

_ Projects 2025/5/13 19:20
" Sources 2025/4/30 16:20
Fig. 2-3
- Listings 2025/4/30 16:30
~_ Objects 2025/5/12 14:54
" Profile 2025/4/30 16:30
D EventRecorderStub.scvd 2025/5/9 18:06
-9 JLinkSettings 2024/12/18 14:14
D " FOC.uvguix.11205 2025/5/13 19:20
[ FOC.uvoptx 2025/5/9 17:16
FOC 2025/2/17 19:43
Fig. 2-4

Step 3: Compile “Build” or rebuild “Rebuild” the project, and the system

prompts error 0 and warning 0.

Rebuild

S @ @ &~ e ¥ emsmroc VR AR OO@

Build

Fig. 2-5

| LU AL UL

compiling MDS ThetaGenerate.c...
compiling MDS MotorControl.c...
compiling MDS CORDIC.c...
linking...
Program Size: Code=32100 RO-data=2036& RW-data=19& ZI-data=4788
FromELF: creating hex file...
. I TTC.axf" - 0 Error(s), 0 Warning(s). fe—
Build Time Elapsed: 00:00:08
q

Fig. 2-6
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Step 4: Configuration options

Configure target options

1 2 - 3| ¥8| emsm_roc

N R A

Fig. 2-7

. Options for Target ‘PMSM_FOC

€ Use Simulator ~ with restrictions Seftings I
[~ Limit Speedto Real-Time

Devicel Tqr;et] Uutputl Listingl User I C/C++ I Asm l Linker Debug IUtilitiesi

@ Use: [CMSIS-DAP Debugger ~| Settings |
o

¥ Load Application at Statup [V Runtomain) | ¥ Load Appiication at Startup Pmmm\
Initialization File: inttialization File:
| _j Edit | | J Edt. |
e A e R e e
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows
V¥ Memory Display ¥ System Viewer [V Memory Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
IS&RMCM&DLL |-HEMJ\P |smracm3.m|.|
Dialog DLL:  Parameter: Dialog DLL:  Parameter:

ID&RMCMLDLL |1:c~|a
™ Wam if outdated Executable is loaded

|TARM:M1 DLL IpCMO
™ Wam if outdated Executable is loaded

i Manage Component Viewer Description Files ... I [

= ]

Cancel I Defaults I

Fig. 2-8

Step 5: Simulation debugging

JRe @-|e oo a|@]
A Start/Stop Debug

Fig. 2-9

XEO B DR REaL O-F-0-3- W%

Eg}l Run (F5)
Start code execution

Fig. 2-10
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2.2 Remote controller

2.2.1 Remote controller

Fig. 2-11
2.2.2 Functions description of remote control button
KEY-ON Start the fan
KEY-OFF Turn off the fan
KEY-1 Wind speed 1
KEY-2 Wind speed 2
KEY-3 Wind speed 3
KEY-4 Wind speed 4
KEY-5 Wind speed 5
KEY-1H Turn off the fan one hour later, and KEY-OFF cancels the timing setting
KEY-2H Turn off the fan two hours later, and KEY-OFF cancels the timing setting
KEY-3H Turn off the fan 3 hours later,, and KEY-OFF cancels the timing setting
KEY-4H Turn off the fan 4 hours later,, and KEY-OFF cancels the timing setting

2.2.3 Code operation

When the AC220V is turned on, the timer starts. Within 10 seconds, the user
performs the code matching operation. If the system does not recognize the remote
control in the user's hand, the user can press the keys in the following order: KEY-ON

— KEY-OFF = KEY-1 to perform the code matching operation. Upon successful

code matching, the buzzer will sound 'Di' twice.  After successfully matching the

codes, the remote control can be used to control the motor operation.

www.grandemicro.com 7
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3. Parameters Configure Mode

3.1 Manual configure mode

In the manual configuration  mode, users need to  set
“MOTOR_PARAMETER IDENT” to “UPDS DISABLE” in the file of
“User ParaSetDefineTemp.h” . The key parameters of the motor need to be set by

users themselves, such as phase resistance RS, D/Q axis inductance, amplitude of
permanent magnet flux and number of poles.

_] User_ParaSetDefineTemp.h
75
76
T7
78 Mot me ification

78 #define HCTOR_PRRA]{ETER_IDEN’I (UEDS_DISAELE)' Motor parameter identification

80

Fig. 3-1
Users can get the correct and all the necessary parameters from the “Design
Sheet for Motor Parameters A0O1.xIsx” by filling the tested basic parameters of the

motor.

Design Sheet for Motor Parameters AOT.xIsx

Fig. 3-2
3.1.1 Measure the resistance (UPDS_RS_REAL)

Phase resistance Rs: Measure the two-phase line resistance R of the motor under
the DCR range of the bridge.

3.1.2 Measure the axial inductance (UPDS_LD REAL/UPDS LQ REAL)

D/Q axis inductance Ld, Lq: the inductance L of two phase lines measured by the
bridge at 1kHz frequency. Slowly rotate the rotor and record the maximum and
minimum values of inductance which are Lmax and Lmin respectively.

For SPMSM, it is generally not necessary to rotate the rotor; the measured
inductance value L is directly recorded, then Ld = Lq = L/2.

If it is an embedded permanent magnet synchronous motor (IPMSM), then Ld =
Lmin/2 and Lq = Lmax/2.

www.grandemicro.com 8
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3.1.3 Measure the magnetic flux (UPDS_PSI_REAL)

The oscilloscope probes are clamped to any one of the motor phase lines, and the
earth clamp is clamped to any of the rest of the other two phase lines. By rotating
the motor, the back EMF waveform can be obtained. As shown in Figure 3-3, in one
cycle, the peak to peak value Vpp of the back EMF waveform is 9.76V, and the
frequency F is 827.8Hz.

Fig. 3-3

3.1.4 Measure the motor logarithm of poles (UPDS_PAIRS)

Motor logarithm of poles: in a three-phase AC motor, each coil group will
produce N and S poles, and each phase contains the number of poles is the logarithm
of poles which can be tested like following: Step 1: connect any two of the three
phase lines of the motor to a DC power supply (that is the positive and negative
terminals of the power supply are limited to about 0.5A, and the DC voltage is
recommended to gradually increase from 0); Step 2: turn on the power supply and
slowly rotate the motor by hand (if it does not turn, reduce the limiting current), feel
the impact produced; Step 2: the number of times the impact is generated after one
whole rotation is the motor logarithm of poles.

3.1.5 Parameter update
The parameters calculated by the “Design Sheet for Motor Parameters A01.xIsx”

can be written into the file of “User ParaSetDefine.h” as shown in Figure 3-4.

www.grandemicro.com 9
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3.2 Automatic configure mode

When the user enables the automatic configure mode, he only needs to fill in the
logarithmic parameters, and the system will automatically identify the key parameters
such as motor resistance, inductance and flux within the setting time. The automatic
configure mode simplifies the debugging process compared with manual configure
mode, reduces the development cost and shortens the development cycle for users.
3.2.1 Enable motor parameter identification

In the automatic configuration —mode, users need to  set

“MOTOR_PARAMETER IDENT” to “UPDS ENABLE” in the file of
“User ParaSetDefineTemp.h” .

And then for “MOTOR PARAMETER IDENT TIMES”  configuration,
customers can fill in the corresponding parameters to select different application
scenarios.

Every startup includes started from remote controller identifies the parameters
like “MOTOR PARAMETER IDENT EVERY Time” ;

Every startup from AC power on identifies the parameters
like “MOTOR_PARAMETER_IDENT FIRST POWER ON” ;

Only once for ever after startup from AC power on identifies the parameters

like “MOTOR_PARAMETER IDENT ONCE” .

79 | #def MOTCR

. PARAMETER_IDENT (UPDS_ENABLE) //Motor parameter identification

81 []#1if (MOTOR_PARAMETER IDENT)

82 | #define MOTOR_PARAMETER_ IDENT_EVERY Time 0/ 4 S
83 | #define MOTOR_PARAMETER IDENT_FIRST_POWER ON 1// -or
84 | #define MOTOR_PARAMETER IDENT ONCE 2//R¥

85 | #define MOTOR PARAMETER IDENT TIMES (MOTOR_PARAMETER IDENT EVERY Time)

86 | #define UPDS_RS_IDENTIFY EN_SEL (UPDS_ENABLE)

87 | #define UPDS_LS_IDENTIFY EN_SEL (UPDS_ENABLE)

88 | #define UPDS_PHI_IDENTIFY_EN_SEL (UPDS_ENABLE)

Fig. 3-5
3.2.2 Key parameter reading
In Debug mode, the user can view the automatically recognized motor parameters
in the Watchl observation window. The recorded key parameters can be used for
manual configuration mode.

www.grandemicro.com 10
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Watch 1

Name

=1 UG_sSysParameters

Value

0x200004F0 &UG_sSys... struct UGT_S_SYSTEM... =«

o |
Type

2“1 sMotorPara 0x200004F0 &UG_sSys... struct UGT_S_MOTORP...
@ ‘% uControlWord 0x200004F0 &UG_sSys... |union UGT_U_CRALL... |
@ sfRs 1.18935907 float
@ sfld 0.00271534151 float
¥ sflq 0.00271534151 float
¥ sfPsiPM 0.0348783247 float

SfRs:Stator phase resistance

SfLd: D-axis inductance

SflLq: Q-axis inductance

sfPsiPM: Permanent magnet flux

Fig. 3-6

3.2.3 Fan speed reading (u32FanSpeed)

In debug mode, users can view the current fan speed in the observation window

Watchl, which greatly facilitates the user to test the fan function when external test

tools are lacking.

# % UG_sSysParameters
# "1 UG_sSystemControllers

¥ u32Userl
¥ u32User?

# "5 UG_sSysStateErr
¥ u3d2FanSpeed

<Enter expression>

www.grandemicro.com

Value

0x200004F0 &UG_sSys... | struct UGT_S_SYSTE}
0x20000928 &UG_sSys... | struct UGT_S_SYSTEP

0x000583A0
0x00056CD8

0x20000118 &UG_sSys... | struct UGT_S_SYSTE}

\205

Fig. 3-7

L8 * |
Type

unsigned long

unsigned long

unsigned long

11
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4. Control Mode (UPDS_CONTROL_MODE)

There are two control modes: 1) Constant Speed Mode “UPDS_SPEED MODE”
and Constant Power Mode “UPDS POWER MODE” . In the Constant Speed
Mode, if the power does not exceed the limit, each gear maintains a constant speed
and the power may fluctuate with the load. If the power exceeds the limit, the speed
is restricted to keep the power at its maximum point. In the Constant Power Mode,
the output power of each gear remains constant, and the motor power is set to its
maximum speed within the gear's power limit, ensuring that the maximum speed is

less than or equal to the rated speed.

_] User_ParaSetDefine.h v X
40
41 | //#8#IER// Contzol Mode
= UPDS_VF_MODE (9)
= UPDS_IF MODE (1)
e UPDS_TOQRE_MODE (2)
1= UPDS_SPEED_MODE 3y /
(%)
(&)
(uP

42 | #de
43 | #de
44 | #de

45 | #de
46 #de e UPDS_FOWE R_HDDE

47 #define UFDS_TEST_HODE 6 /

48 #def e UP DS_EONTRGL_HGDE U DS_SFEE D_HDDE)

Fig. 4-1
4.1 Rated speed (UPDS_RATED SPEED)

“UPDS_RATED SPEED” can set the maximum rated speed of the motor.

_] User_ParaSetDefine.h v X
67
€8 | #define UPDS_MOTOR_J (0.000100£)

S50 it
.
[T

B

]

€9 | #define UPDS_RATED CURRENT (3.000000£) E \)// Rated current (A
70 | #define UPDS_RATED SPEED (380.000000£) // ¥i¥, rpm// Rated speed, rpm
71 | #define UPDS_AC_SWICTH SEL FAN LV (5) 4/ aAcHx=REELL-58

72

Fig. 4-2
4.2 Remote control setting under constant speed mode
Speed commands for each gear are set in the form of the rated speed's nominal
value. For instance, consider the expression “ IQ (200/UPDS RATED SPEED)”
for gear 1: the numerator 200 represents the user-defined speed of gear 1 (unit: rpm),

while the denominator “UPDS RATED SPEED” is the motor's rated speed (380

rpm in this example). The result is 0.526, corresponds to 52.6% of the rated speed.

_] User_ParaSetDefine.h

73 | #if (UPDS_CONTROL_MODE —— UPDS_SPEED_MODE)
74 | #define  SPEED_LV1 _I0(200/UPDS_RATED_SPEED) // R iE1#E// Speed I
75 | #define  SPEED_LV2 _I0(250/UPDS_RATED_SPEED) //

76 | $§define  SPEED_LV3 _IQ(300/UPDS_RATED_SPEED)//

77 | #define  SPEED_LV4 _IQ(350/UPDS_RATED_SPEED)// /

78 | #define  SPEED _LVS _IQ(380/UPDS_RATED SPEED)//RiEsE/,

Fig. 4-3

www.grandemicro.com 12
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4.3 Maximum output power (UPDS POWER MAX)

The system estimates the current output power through sampling parameters and
the relationship between input power and output power:

Input power =UPDS POWER MAX*1.2

(35.0000000£) // WIHTIERAME// Maxinum output power
.00000£ / EWl// Pro nal

111 #define UPDS_POWER_KP (5.00000£ )
112 #definc UPDS_POWER KI (200.000£)
113 #define UPDS POWER KD (0.00000£)

Fig. 4-4
4.4 Remote control setting under constant power mode

The power command of each gear is set in the form of the maximum output
power nominal value.

For example, the expression IQ(15/UG_sSysParameters.sMotorPara.sfPowerB)
of 1 gear: the numerator 15 represents the output power set by the user for 1 gear, and
the denominator “UG_sSysParameters.sMotorPara.sfPowerB” is the maximum
output power “UPDS POWER_MAX” like 35W. The calculation result is 0.428,

which corresponds to 42.8% of the maximum output power.

_] User_ParaSetDefine.n v 3
114 I3 FRi R i T]== B¢ A.{&//The maximum constant power value cannot exceed the UPDS POWER MAX
115 #1 PL R = UPD5_POWER_MODE) =
116 #define SPEED_LV1 _IQ(15/UG_sSysParameters.sMotorPara.sfPowerB)
117 #define SPEED_LV2 _IQ(20/UG_sSysParameters.sMotorPara.sfPowerB)
118 #define SPEED_LV3 _IQ(25/UG_sSysParameters. sMotorPara.sfPowerB)
119 #define SPEED LV4 _IQ(30/UG_sSysParameters.sMotorPara.sfPowerB)//MIE41S
120 #define SPEED_LVS _IQ(UPDS_POWER_MAX/UG_sSysParameters.sMotorPara.sf

121 $e

Fig. 4-5
4.5 Application scenario setting

Users may encounter a variety of application scenarios in the process of use.
The program sets some possible application scenarios for customers to choose. For
example, whether to start the fan when the mains is connected; how to start the fan
after the remote control is lost and what speed the fan runs.

4.5.1 Start the fan after power on

This parameter is mainly used for scenarios where the fan needs to be powered by

mains electricity to start running. The user only needs to enable this parameter and

the fan will run after mains electricity is on.  Configure “UPDS _ENABLE” as

www.grandemicro.com 13
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shown in Fig. 4-6 to “UPDS POWER ON OPERATE THE MOTOR” in

“User_ ParaSetDefineTemp.h” .

_] User_ParaSetDefineTemp.h

76 | //Power on and operate the motor

77 | #define UPDS POWER ON OPERATE THE MOTOR (UPDS_DISABLE)

78 l-"fI-I-:v:-:r parameter identification

79 | #define MOTOR_PARAMETER IDENT (UPDS_ENABLE) / /Motor parameter identification

Fig. 4-6
4.5.2 Remote control is lost
If the user loses the remote control, just switch the mains power on and off three
times, and the system will set the state as the remote control is lost. In this state, the
fan starts when the mains power is on and runs at the preset position. If the remote

control command is received again, the system will automatically reset the lost state.

_] User_ParaSetDefine.n v x
68 | #d UPDS_MCTCR_J
&9
70
71

/ Motor system mor
UPDS_RATED_CURRENT
UPDS_RATED_SPEED
UPDS_AC_SWICTH SEL _FAN LV

www.grandemicro.com 14



http://www.cx-semi.com

Grande s

5. Parameter Optimization

In the actual application process, users may encounter a variety of motors.
Adjusting the corresponding parameter configuration according to different
application scenarios can optimize the using experience, such as large or small blades,

motor start vibration, motor reverse start, etc.

5.1 Startup current

The configuration of startup current in the program we offered can match most of
the blades. Customer can also optimize this parameter to do some performance
balance by adjusting the parameter in “UPDS INJECT D CURRENT A PU”

larger or smaller.

_] User_ParaSetDefine.h v X
S0
91 //
92

ntrol Parameters
UPDS_MAX MODULATION PERCENT
ine UPDS_COMMAND TIME 100 1 S
fdefine UPDS_COMMAND TIME 101 0 S
%€ $define UPDS_START INJECT D _CURRENT A FU
UPDS_START_PLAN_CURRENT MAX A PU
UPDS_PWM_FREQ2

UPDS_PWM_FREQ

ne UPDS_CURRENT_LOOP BW_HZ

5.2 Command time

“UPDS_COMMAND TIME IQ0 1 S” is the time required from 0-1PU.
The smaller the value, the faster the acceleration; the larger the value, the slower the
acceleration.  If there is a jitter situation, this parameter can be appropriately

increased or decreased.

_] User_paraSetDefine.n v
9y /| ZEISE
92/,

93 #

2g ¢

95 4

96

= UPDS_MAX_MODULATION_PERCENT
¢ UPDS_COMMAND TIME_IQ0_1_S

e UEDS_COMMAND TIME IOl 0_S

e UPDS_START INJECT D_CURRENT A FU
97 e UPDS_START_PLAN_CURRENT_MAX_A_PU
98+ = UPDS_PWM_FREQ2

CEI e UPDS_PWM_FREQ

100 #define UPDS_CURRENT _LOOP BW_HZ

101

Fig. 5-2

5.3 Speed and time for judging the failure of startup

When the load is too heavy and the start fails, the judgment speed can be

appropriately reduced and the judgment time can be increased.

www.grandemicro.com 15
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188
189

A BESD
riicro
] User_ParaSetDefine.n v X
183 _zde e UPDS STARTUP FAIL SPEED (35.0000£F) [/ JBZ] R // Startup failure judgment speed
184 $ UPDS_STARTUP_FAIL MAX (3) 7
185 UPD. TARTUP TIME S [
186 UPDS STARTUP EALL JUDGE TIME S (190
187 UPDS_RE_STARTUP_STARTUPFAIL_TIME S (
(

Fig. 5-3
5.4 Open loop I/F starting current

The I/F starting current can be increased or decreased appropriately according to

the loading.

_] User_ParaSetDefineTemp.h v x
214
215 ‘ #define UPDS_IQ STARTUP_AMPL (1.0) // L/EEHII, Unit: A // I/F startup curreat, Unit: A
216 | $define UPDS_IQ STARTUP TIME (0.21) // BYLEIEBTIE], Unit: s// Current establishment time, Unit: s

Fig. 5-4
5.5 Pre-positioning

Enabling the pre-positioning function can improve the reversal rotate

phenomenon.
_] User_ParaSetDefineTemp.h v X|
205 VAN S 2
206 /7 and open-loop startup
207 | §define UPDS_IQ ALIGNMENT EN SEL (oeps_enasLe) // TASE{L{EEE// Positioning enable
208 |[¢define UPDS_IQ_STARTUP_EN_SEL (UPDS_ENABLE) // I/F/R#I{€RE// I/F startup enable

Fig. 5-5

www.grandemicro.com 16
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6. Protection Mechanism

The protection functions of this scheme include start blockage protection, over
current protection (hardware over current and software over current), current limiting
protection, phase loss protection, over voltage protection and under voltage protection.

“US_vSysErrorCheck()” is the protection execution function which is in
“User_Interrupt.c” .

The protection function is performed in the Systick interrupt, which has a lower
priority than the DMA interrupt.  After successful judgment on the protections
(except for current limiting protection), system will enter the vFault state machine for
processing.  First protection action will be PWM output turned off, then set up a wait

for restart or direct shutdown as required.

_] user_Interrupt.c

247 if (UG_sSysScetEErr.uCDncrUlReg.BLts.CDncrulHude L UGT_E_CH_TEST)
298 {
249 if ((UG_sSysStateErr.eSystemState < UGI_E_S55 WAIT) && (UG_sSysStateErr.eSystemState >= UGT_E_S5S5_START))
250 {
251 US_vSysErrorCheck();
252 }
253
254
Fig. 6-1

6.1 Over voltage and under voltage protection

In the running state, if the voltage is lower than the set under voltage or over
voltage limits, it will enter the vFault state after judgment.
Shut down, enter the vWait state, wait for a certain time to enter the initialization

vInit state, ready to restart.

_] User_ParaSetDefine.h v X

159 #define UPDS_REGVERVOLTAGE V
160 #de=fine UPDS_OVERVOLTAGE_JUDGE_TIME_MS
161 #define UPDS_RE_STARTUP_OVERVOLT_TIME_S
162
163 +

ne UPDS_UNDERVOLTAGE_V
les # UPDS_REUNDERVOLTAGE_V

165 # UPDS_UNDERVOLTAGE_JUDGE_TIME_MS
166 #d=fine UPDS_RE_STARTUP_UNDERVOLT_TIME_S

6.2 Over current protection

6.2.1 Hardware over current protection
Set the comparator interrupt service subroutine with the highest priority. The
PWM braking function is triggered by an event from the MCU's internal comparator

www.grandemicro.com 17
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(ACMPO/1). The principle of operation is as follows: the bus current (I bus) flows
through a sampling resistor (R), generating a voltage V_bus.  This voltage is then
amplified by the operational amplifier (OPA0/1/2) and enters the positive terminal of
the comparator (or directly to the positive terminal). The negative terminal of the
comparator is connected to the output of the DACO0/1, which can be configured based
on the reference voltage Vref. When the bus current exceeds a certain threshold, the
positive terminal voltage of the comparator becomes higher than the negative terminal
voltage, triggering an interrupt in the comparator. This interrupt activates the PWM
braking function, thereby providing over current protection. By continuously
monitoring the three-phase current of the motor, if the maximum current value
exceeds the set protection threshold, the system triggers hardware over current
protection.
6.2.2 Software over current protection

By detecting the three-phase current of the motor in real time, the software is

triggered when the maximum value of the current exceeds the set protection value.

_] User_ParaSetDefine.n v X
150

151 RIFZ 51

152 e UPDS_HARDOVERCURRENT A

153 1= UPDS_CVERCURRENT A

154 1= UPDS_OVERCURRENT JUDGE_TIME MS
155 #define
15€

UPDS_RE_STARTUEF_OVERCURR_TIME S

6.3 Phase loss protection

Phase deficiency protection refers to the condition in which, during the operation
of a motor, one or two phases of the three-phase power are missing, and the current
value of that phase should be zero, the phase current of a certain phase is always 0
within a period of detection (the time to trigger the phase loss protection) and the

phase loss protection mechanism is triggered.

_] User_ParaSetDefine.n v X
167

168 #de=fine UPDS_LOSEPHASE JUDGE_TIME MS (5000.000£
169 #de=fine UPDS_RE_STARTUP_LOSEPHASE TIME S (
170

www.grandemicro.com 18
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6.4 Protection against blockage and failure to start

Detect whether the motor's operating speed is below the preset protection
threshold, and trigger the stall protection mechanism.  Set the stall duration as
needed. Once the stall duration is reached, first turn off the PWM, then wait for a
reboot period before restarting.  If the maximum number of stalls is exceeded, the

system must be powered off and then re-powered.

= UPDS_STARTUP_FAIL_SPEED 35.0000f)  / / Sta e judgment speed
UPDS_STARTUP_FATL_MAX 3

UPDS_STARTUP_TIME_S
UPDS_STARTUP_FATL_JUDGE_TIME_S
UPDS_RE_STARTUP_STARTUPFAIL TIME_S

1= UPDS_RE_STARTUP_STARTUPFAIL_LONG_TIME S

e (s)
gment time (s)

UPDS_STALLCURRENT_A_PU
UPDS_STALL_JUDGE_TIME_MS
1= UPDS_RE_STARTUP_STALL TIME_S

1 restart time (s)

www.grandemicro.com 19
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7. Fault Diagnosis
During debugging, the Watchl can be used to monitor the UG sSysStateErr
parameter in real time to find out the cause of failure, such as over voltage, under

voltage, phase loss, and over current.

by e e —y

Watch 1 ng@
Name Value Type
2 % UG_sSysStateErr 0x20000118 &UG_sSys... struct UC «|
¥ eSystemState 000 UGT_E_SS_IDLE enum (U
¥ eSystemStatePre 0«00 UGT_E_SS_IDLE enum (U
2“4 uSystemError (x2000011C union UC
v All 0x 00000000 unsignec
=% EEN o:200011¢ struct UC
@ OverCurrent Ox 00000000 unsignec
¥ HardOverCurrent | 0x00000000 unsignec
¥ OverVoltage 000000000 unsignec
¥ UnderVoltage CrcO0000000 unsignec
¥ OverlLoad 000000000 unsignec
¥ OverPower | 0x00000000 unsignec
¥ OverlAs 0x 00000000 unsignec
¥ OverlBs 0x 00000000 unsignec
¥ OverlCs 0x00000000 unsignec
¢ OverlAsiBsiCs | 0x00000000 unsignec
¥ LosePhase O 00000000 -unsignec
¥ OverTempMCU | 0x000O000O -unsignec
¥ OverTempMotor | 0x00000000 -unsignec_
@ OverTempPSD | 0x00000000 unsignec
@ OverWindSpeed |0x00000000 unsignec
¢ StartUpFail | 0x00000000 unsignec
¥ StartUpFailCont... | 0x00000000 unsignec
¢ Stall | 0x00000000 unsignec
¥ PlugHole 0x00000000 unsignec
¥ DryRun 0x 00000000 .unsignec
¥ Reserved 000000000 -unsignec
¢ elFStartUp | 0x00 UGT_E_IFSTARTU... | enum (U =

@l Call Stack = Locals | Watch 1

Fig. 7-1

www.grandemicro.com 20
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8. Function Expansion

8.1 Increase the fan speed levels

If users need to increase or decrease the speed levels, they only need to add or
reduce the definition of the levels on the existing framework.
Note: The key code of each button is unique. If the key codes of two buttons are

the same, the compiler will report an error.

_] user_RemoteControlierh

80 | typedef enum URC_E COMMAND ENUM
81 H{

82

83 1

84 URC_E_| ”!{D F.‘AN SPEED LV.L
85 UR“‘ E ”'2'133 PAN SPEED Lv2
-1 U'R" E "!'!D F.‘AN bPEED LvV3
87 UR" E ”MD FAN SPEED LV4
88 UR"‘ E “'!'1D FAN SPEED LVS

90 URC_E_CMD FAN OFF

o1 U'.R’_E__CMD_FAN_ON

92 /1 EFT, ERF

o3 URC_] _czm_sc-:znm.zn 1H
94 URC_E_CMD_SCHEDULED_2H
a5 URC_E_CMD SCHEDULED_3H

w
o
(3]

E_CMD_SCHEDULED_4H

8.1.1 Add wind speed gear button

Assuming that the fan has 1-8 key positions, the key codes of 1-5 are consistent
with the original setting, and the key codes of 6-8 are Ox11, 0x12, 0x13, then the
following three settings need to be added:
URC E CMD _FAN SPEED LV6 = 0x11
URC E CMD FAN SPEED LV7=0x12
URC _E CMD _FAN SPEED LVS8=0x13

The modified result is shown in figure 8-2.

|_] User_RemoteControllerh
80 | typedef enum URC_E COMMAND ENUM_

84 URC E CMD FAN SPEED LVJ.
85 URC_E_CMD_FAN SPEED LV2
86 URC E C’{D FAN SPEED Lv3
87 URC E *HD FAN SPEED Lv4
g8 URC E C’-ED FAN SPEED LVS
89 URC E CHD FAN SPEED LVe
g0 URC E C’-{D FAN SPEED Lv7
9l URC E CMD FAN SPEED LV8
92 URC_E_ CHD FAN OFF

83 URu " CMD_ EAN ON
{EAF

S o

_E_CMD_SCHEDULED_1H
ED URC_E_CMD_SCHEDULED_2H
97 URC_E_CMD_SCHEDULED_3H
98 URC_E_CMD_SCHEDULED_4H

www.grandemicro.com 21
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8.1.2 Add wind speed gear function

Add corresponding gear function to “void URC_vRemoteCtrlHandle(void)” as

shown in Figure 8-3:

In the figure, “case URC_E CMD_FAN SPEED LVx” is the function of the

key, and

“sRemoteCtrl.ucSpeedLevel ” is the gear

sRemoteCtrl.ucSpeedLevel = 6, then the wind speed is set to gear 6.

] user_RemoteController.c

If set

185 u8 u8FanTimer;
186 void URC vRemoteCtrlHandle (void)

187 [ {

188 switch (sRemoteCtrl.uFrame.sFrame.u32Command)
B 1

180 case URC E CMD FAN SPEED LV1:

191 {

192 if (sRemoteCtrl.ubFanRun)

193 [ {

194 sRemoteCtrl.ucSpeedLevel = 1;
185 u8BeepTime = 1;

196 }

157 break;

198 }

199 case URC E CMD FAN SPEED LV2:

200 [H {

201 if (sRemoteCtrl.ubFanRun)

202 [ {

203 sRemoteCtrl.ucSpeedlevel = 2;
204 uBBeepTime = 1;

205 }

206 break;

207 }

Fig. 8-3

8.1.3 Add fan gear switching execution function

P SPEED LVx is the forward speed;

N _SPEED LVx is the reverse speed;

To increase the execution function, you only need to modify the

pointed by the red arrow.

www.grandemicro.com
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138 |- }
139 else if((sRemoteCtrl.ucSpeedlevel == 7) && (sRemoteCtrl.ubFanRun == 1)) 77785
140 [= {
141 if (uleFanDirection)
142 [ {
143 UG_sSystemControllers.slCommand = P_SPEED LV7; h__
144 | }
145 else
146 [ {
147 UG_sSystemControllers,slCommand = N_SPEED LV7; mm—
148 | }
140 UG_sSysStateErr.sSoftClose,.ssSystemSwitch = UPDS_SYSTEM START + 1; //BEh
150 }
151 else if((sRemoteCtrl.ucSpeedlevel == Z) && (sRemoteCtrl.ubFanRun == 1)) V4L =]
152 [ {
153 if(uleéFanDirection)
154 [ {
155 UG_sSystemControllers.slCommand = P_SPEED Lvs; ‘ﬁ———
156 |- }
157 else
158 [ {
15% UG_sSystemControllers,slCommand = N_SPEED_LVS; ——
160 }
161 UG_sSysStateErr.sSoftClose.ssSystemSwitch = UPDS_SYSTEM START + 1; lfﬁgﬁh
162 }
Fig. 8-4
8.1.4 Increase the fan speed or power setting

| User ParaSetDefine.n*
73 | #1f (UPDS_CONTROL_MODE == UPDS_SPEED_MODE)
74 | //FORWARD
75 | #define P SPEED LV1 _IQ(200/UPDS_RATED SPEED)!/BLEJ.%// Speed Level 1
76 | #define P_SPEED_LV2 _I0(250/UPDS_RATED_SPEED) // A i2#%// Speed Level 2
77 | #define P_SPEED_LV3 IQ(SG‘J/UPDS RATED S?EED)!.’BX.ES%// Speed Level 3
78 | #define P SPEED LV4 _IQ(350/UPDS_RATED SPEED)//Miﬂg!/ Speed Level 4
78 | #define P_SPEED LVS _IQ(380/UPDS_RATED SPEED)!/E‘LES%I/ Speed Level 5
80 | $d=fine P_SPEED LV6 _10(380/UPDS_RATED_SPEED) // R i¥e#%// Speed Level &
81 | #define P _SPEED LV7 _10(380/UPDS_RATED SPEED)//RAiE7#%// Speed Level 7
82 | #define P_SPEED_LV8 _IQ(380/UPDS_RATED SPEED)//JRES%I,’ Speed Level 8
83
84 | //REVERSE
85 | #define N SPEED LV1 _IQ(-200/UPDS_RATED SPEED)/lmﬁlfé/! Speed Lewvel 1
86 | #define N _SPEED Lv2 _IQ(- ZSG!UPDS RATED SPEED)/fﬁlﬁZﬁh’ Speed Level 2
87 | #define N_SPEED_LV3 _10(-300/UPDS_RATED SPEED)//Ri¥3#%// Speed Level 3
88 | #define N _SPEED LvV4 T10(-350/UPDS_RATED SPEED)//RiEsf// Speed Level 4
89 | #define N_SPEED LVS "IQ(-320/UPDS_RATED SPEED)//Ri#5f%// Speed Level g
90 | #define N_SPEED_LVé _Io(- 3°G/UPDS _RATED SPEED)//M:@G%// Speed Level 6
91 | #define N_SPEED_LV7 _IQ(- 3°G/UPDS RATED SPEED).’/R‘.ﬁT%/! Speed Level 7
92 | #define N_SPEED LV8 - T 3°G/UPDS RATED SPEED)//RES%.’/ Speed Level 8
93 L#endif
ra Fy? R (4 5 ¥

Fig. 8-5

] User_ParaSetDefine.n

127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
124
145
146
147
148
1aa

#define UPDS

POWER
/fﬂj"f_mﬁﬁrﬁnﬁl_mfﬂ%gﬂfﬁ//Ihe maximum constant power value cannot exceed the
#1f (UPDS_CONTROL MODE == UPDS_POWER_MODE)

H SPEED LV8

www.grandemicro.com

T10(-3 :/u sSyspavamenevs. sMotorPara.sfPowerB) //

(0.00000£) // BR57// Derivative

_sSysParameters,sMotorPara.
.sMotorPara.
.sMotorPara.
rs.sMotorPara.
.sMotorPara.
.sMotorPara.
.sMotorPara.
SSjsPerelrvtz's .sMotorPara.

_sSysParam

.sMotorPara.sfPowerB) /
.sMotorPara.sfPowerB)

.sMotorPara.
.sMotorPara.
.sMotorPara.
.sMotorPara.
.sMotorPara.

Fig. 8-6

UPDS_POWER_MAX
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8.2 Fan forward and reverse rotation

8.2.1 Add forward and reverse keys

Assuming that the key code of the forward button is 0xF8 and the key code of the

reverse button is 0xF9, the key setting is shown in Figure

] User RemoteControlleh

8-7:

80 J]t.ypedef enum URC_E_COMMAND_ENUM_

81 ¢

82 /I REBEERFFE, EEF

83 // Fan speed levels and switches, in use

84 URC_E_CMD FAN_SPEED LV1 = ox07, //FRE 18 //

ox05, // RiE2585 //
oxos, //RE3EES //
0x08, //RIERET //
oxos, //RESERLG //
ox11,//AEeSRES //
ox12,// RIETERES //
ox13,//AEEES //

85 URC E CMD FAN SPEED Lv2
86 URC E CHD FAN SPEED LV3
87 URC E CMD FAN SPEED LV4
88 URC E CHD FAN SPEED LVS
89 URC E CHD FAN SPEED LVE
20 URC E CMD FAN SPEED LV7
il URC E CHD FAN SPEED LVE
92 URC E CHD FAN COFF

93 URC E CHD FAN on

94 | [VORC_E_CHD,

a5 URC E CHD FAN REVERSE

E,

OxF8, //

|

Fig. 8-7
8.2.2 Add forward and reverse button functions
ul6FanDirection = TRUE; // fan is running forward
ul6FanDirection = FALSE; // fan reversed

_] User_RemoteController.c

Speed
Speed
Speed
Speed
Speed
Speed
Speed
Speed

0x03, / /T BorriEEY // OFF
0x01,// w@owf&"; // ON button key code
j // Forward button key code
0xF9, IIQEREVERSEEBE // Reverse button key code

key
key
key
key
key
key
key
key

W~ E W

code
code
code
code
code
code
code
code

button key

code

Fig. 8-8

www.grandemicro.com

188 LxBool FBREEZER DISABLE:

189 wulé uléFanDirection;

190 woid URC vRemoteCtrlHandle (void)
191 [H{

192? switch (sRemoteCtrl.uFrame.sFrame.u32Command)
193 [- {

194 case URC E CMD FAN FORWARD:
185 {

1986 if (sRemoteCtrl.ubFanRun)
197 [= {

198 uléFanDirection = TRUE;
159 ufBeeplime = 1;

200 | }

201 break;

202 }

203 |

204 case URC E CMD FAN REVERSE:
205 = {

2086 E if (sRemoteCtrl.ubFanRun)
207 [= {

208 uléFanDirection = FALSE;
208 uBBeepTime = 1;

210 | }

211 break;

212 }

213

24
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8.3 Timing function
8.3.1 Add timing keys
Assuming that the remote control has 1, 2, 3, 4 hours of scheduled shutdown

function, and the key codes are 0x21, 0x22, 0x23 and 0x24, then the key setting is

shown in Figure 8-9.
] User RemoteControllerh

77 | * @enum URC_E_COMMAND ENUM
78 *« gprier ERELMESED
78 [ */
80 | typedef enum URC_E_COMMAND ENUM
8LE{
82 (RBEERFR, ERAF
83 // Fan speed levels and switches, in use
84 URC_E_CMD_FAN SPEED LVl = 0x07,//RiE1H8FS // Speed 1 key code
85 URC_E_CMD_FAN_SPEED LV2 = 0x05,// #2888 // Speed 2 key code
86 URC_E_CMD_FAN_SPEED_LV3 = 0x09,//WIE3EEL // Speed 3 key code
87 URC_E_CMD_FAN_SPEED LV4 = 0x0B,//MIE4i8EL // Speed 4 key code
88 URC_E_CMD_FAN_SFEED_LVS = 0x08,//RIESEEY // Speed 5 key code
g9 URC_E_CMD_FAN_SPEED_LVé = 0x11,//RiEe4BES // Speed 6 key code
a0 URC_E_CMD_FAN SPEED LV7 = ox12,//RiE7ERES // Speed 7 key code
a1 URC_E_CMD_FAN SPEED LVE = 0x13,// R Esf8E2 // Speed 8 key code
a2 URC_E_CMD_FAN_OFF = 0x03,//3% 2oFri8ES // OFF button key code
93 URC_E_CMD_FAN_ON = ox01, //3Eoni2EY // OF button key code
o4 URC_E_CMD_FAN_FORWARD = OxFS8,//iX{EFORWARDIERS // Forward button key code
45 URC E CMD FAN REVERSE = 0xF9,//TEEREVERSESETY // Reverse button key code
96 | //E8T, ERAF
97 /T4 in 1
98 | [INURE M H = 0x21,//5EE // Timer
95 | URC_E_CMD SCHEDULED 2H = 0x22,//7EB 21/NE] // Timer for 2 hour
100 URC_E CMD_SCHEDULED 3H = 0x23,//FEBf3-/IBf // Timer for 3 hour
101 URC_E_CMD_SCHEDULED_4H = 0x24,//5EBf41~/PEf // Timer for 4 hour
102
Fig. 8-9

8.3.2 Add the timing button function

] User_RemoteController.c |

395 case URC E CMD SCHEDULED 1H:
400 = {
401 if (sRemoteCtrl.ubFanRun)
402 = {
403 ufBeepTims = 1;
404 u8FanTimer = 1;
405 | } \
406 break:
407 }
408
409 |
410 case URC_E_CMD SCHEDULED 2H:
411 H {
412 E if (sRemoteCtrl.ubFanRun)
413 {
414 uSBeepTime = 1;
415 u8FanTimer = 2;
416 + } \
417 break:
418 }
419 case URC_E CMD SCHEDULED 3H:
420 = {
421 E if (sRemoteCtrl.ubFanRun)
422 1 {
423 ufBeepTime = 1;
424 uSFanTimer = 3; G
425 | }

Fig. 8-10
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8.3.3 Timer function execution function

The “URC_vFanTimer(u8FanTimer)” function is responsible for executing the

timing function, where u8FanTimer represents the timing duration, ul6TimerCnt is

the time count in seconds and TIMER 1H is set to 1 hour.

parameters are detailed in the header file.

All these specific

If the wuser presses the

URC _E CMD SCHEDULED 1H button, the system will shut down when the time

count ul6TimerCnt exceeds 1 hour.
_] user_RemoteController.c

€18
619 vo
620 [ {
621
622
623
624 [
€25
€26
627 &
€28
€29
€30
631 +
€32
€33
€34
635 -
€36
€37
€38
€39
€40 [
641 [

#define TIMER 1H
#define TIMER 2H
#define TIMER 3H
#define TIMER 4H

id URC_vFanTimer (ug8 TimerVal)

static ulé uléTimerlMs;
if (TimexrVal > 0)
{
uleTimerlMs++;
if (ulé6TimerlMs > 1000)
{
uléTimerlMs = O;
uléTimerCnt++;|

) |

if (TimerVal == 1)

{
if (ul6TimerCnt > TIMER 1H)
{

uléTimerCnt = O;
sRemoteCtrl.ubFanRun = 0;
u8FanTimer = 0;
sRemoteCrrl.ubStateChanged = 1;
Fig. 8-11
(3600*1) //'1 hour is equal to 3600 seconds

(TIMER_1H*2) // 2 hours is twice the TIMER 1H
(TIMER_1H*3) // 3 hours is three times the TIMER 1H
(TIMER_1H*4)// 4 hours is four times the TIMER 1H

_] user_RemoteController.h

S9 | #define TIMER 1H (3600*1)

60 | #d=fin= TIMER 2H (TIMER 1H*2)

61 | #define TIMER 3H (TIMER_1H*3)

62 | #define TIMER 4H (TIMER_1H*4)
Fig. 8-12
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8.4 Modify the code button

The default code step of the current project is KEY ON—KEY OFF—KEY

Users can change the code button according to their needs.

_] user_RemoteController.c

1.

117 { else

118 {

119 | if (FPowerOn) 1

120 {

121LT if (psHandle->uFrame.sFrame.u32Command == URC_E_CMD FAN ON && MatchStep == 0)
122 {

MatchStep = 1;
! 2
else if (psHandle->uFrame.sFrame.u32Command == URC_E_CHD_FAN_OFF && MatchStep == 1)
{
MatchStep = 2;
1 3
else if (psHandle->uFrame.sFrame.u32Command == URC_E_CMD_FAN SPEED LV1 && MatchStep == 2)
{
MatchStep = 3;

uBBeepTime = 2;
FSaveUser = TRUE;
u32User2 = u32Userl;
u32Userl = psHandle->uFrame.sFrame.u32Address;
FPowerOn = FALSE;
}
else
{
MatchStep = 0;

}

Fig. 8-13
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9. Configure the Remote Controller

There are two kinds of situations to change the remote control.  The first is that
the user does not know the synchronization code (starting code), Bit0 and Bitl
parameters and key value of the remote control protocol; the second is that the user
knows the synchronization code (starting code), Bit0 and Bitl parameters and key

value of the remote control protocol.

9.1 The user has a remote control protocol

For example, the user has the following parameters for the remote control.

Signal length (us) high level (us) low level (us)
SYN code 12400 400 12000
Bitl 1620 1220 400
Bit0 1620 400 1220

For these parameters, we only need to pay attention to the width of the low level,
fill in the corresponding maximum and minimum values of the low level, and include

the target level, as shown in figure 9-1.

] User_RemoteControlier.h

35 | #define URC_FRAME BIT TIME (1620)

36 | #define URC_FRAME BITO TIME MAX (1400)

37 | #define URC_FRAME BITO TIME MIN (1000)

38

39 | #define URC_FRAME BIT1 TIME MAX (€00)

40 | #define URC_FRAME BIT1 TIME MIN (200)

41

42

43 | #define URC_FRAME START TIME MAX (14000)

44 | #define URC_FRAME START TIME MIN (11000)
Fig. 9-1

Fill in the corresponding key value into the setting, as shown in figure 9-2:
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_] user_RemoteControllerh
78
79
80
8l | typedef enum URC_E_COMMAND ENUM_

82 H{ ”
83 £ & a5
84 / P a SWitc
85 URC_E_CMD_FAN_ SPEED LV1
133 UR‘.. E CMD FAN SPEED Lv2 —
87 URC_| E r'HD FRN SPEED LvV3 -
88 URC_E CMD FAN SPEED LV4 -
89 URC_| E CMD FAN . SPEED LVS -
90 URC_E CMD FAN SPEED LVe -
g1 URC_E CMD FAN SPEED LV7 -
92 URC_E CMD FAN SPEED LVs -
93 URC_E_CMD_FAN _OFF =
94 URC_E_CMD_FAN ON =
as URC_E_CMD_FAN_FORWARD =
S6 URC E CMD FAN REVERSE -
87 'y, ¥
s8
ag _CMD_ ) 1H

100 C_E_CMD_SCHEDULED 2H

101 . E_CMD_SCHEDULED 3H

102 C_E_CMD_SCHEDULED 4H

103

Fig. 9-2
After completing the above steps, you can use the new remote control to control

the fan.

9.2 User has no remote control protocol

If the user does not have the relevant parameters of the remote control protocol,
the user needs to measure the relevant parameters by himself.
9.2.1 Measure the level width of the data

The measurement requires one 433 receiving module, one oscilloscope and one
terminal user remote control.  After power on, the signal of the remote control is

captured.

Guidance_Code_Low
— R

Bin'_Low Bit0_ Low

(& bk B
51,64 % 51,64 51,64 51,
3 § ;‘1220#11 1,220k 1,220k 1,220k 0.000 )
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The maximum and minimum values of the measured data are filled in figure 9-1.

9.2.2 Debug to check the corresponding key value

After setting the maximum and minimum values of the pulse, the project can

decode the 433 signal normally. Star debug, using Watchl to read u32PreCommand

can obtain the key value and fill in the corresponding key value into Figure 9-2.

Watch 1

MName

%

| [

4
K

[+
L s

+|
#® e e

¢ ¢ € <

<E

UG_sSysParameters
UG_sSystemControllers
u32Userl
u32User2
UG_sSysStateErr
u32FanSpeed
u32PreCommand
u32Userl
u32User2

nter expression>

|

ack + Locals

www.grandemicro.com

Watch 1

* B3

Value Type

Ox200004F0 &UG_sSys... | struct UGT_S_SYSTEM...

0% 20000928 &UG_sSys... | struct UGT_S_SYSTEM...

Ox FOOOFO00 unsigned long

0x FODOF000 unsigned long

0x20000118 &UG_sSys... | struct UGT_S_SYSTEM...

0 unsigned long

0x00000012 ==——-—unsigned long

0Ox FODOFD00 unsigned long

Ox FODOFO00 unsigned long

Fig. 9-4
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