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1 Project Introduction

Our company operates in the field of research and production of ventilators, especially the
production of high-frequency ventilators. Currently, the product is almost complete, but there is
currently a problem related to the use of a stepping motor driver to create oscillation. We use a
Moon company step motor with the following code PL34HDOL4700.

ML34HD / PL34HD Series: 1.8° - Size 34

e Phases 2
e  Steps/Revolution 200
e  Step Accuracy +5%
e  Shaft Load (20,000 Hours at 1000 RPM)

Axial 65N (15 Lbs.) Push

155 N (35 Lbs Pull
Radial 220 N 550 Lbs. ; At Flat Center

e |IPRating
e Approvals UL Recognized File E465363, RoHS
e  Operating Temp. -20°C to +50°C
e Insulation Class B, 130°C

ML34HD 0 L 8 350 -E

Motor Technology ' |
M High Torque Step Motor

Options
Omit  No Options
-E 0.375 inch Diameter Rear Shaft
with Encoder Mounting Holes

P PowerPlus Step Motor
Basic Motor Length (Max)
0 67mm(2.64in.) 1 Stack
1 97mm(3.82in.) 2 Stack
2 126mm (4.96in.) 3 Stack
3 157mm (6.18in.) 4 Stack

Winding
###  Current rating x 100
X##  for 11to 19 amps
X10= 11 amps, X40 = 14 amps

Number of Connections
L Leads 4 4 Lead-Bipolar
8 8 Lead-Unipolar(or Bipolar)

The motor will convert the circular motion into a linear motion of the piston, thereby creating an
oscillating air flow into the patient's lungs.

The problem we encounter is that the motor makes a lot of noise when operating, which is very
unacceptable for our products.

I have also configured the driver to reduce noise, but when the noise is reduced, the motor's
movement does not follow the desired sinusoidal motion. | will present the details below.

2 Issue Description

e Please see the video attached:
J/more_noise_sound/IMG_3084.mov
Jless_noise_sound/IMG_3085.mov

e \We tuned the FOC23 follow the data sheet:



Y_PID_FLUX = PID_FLUX_P x  ERROR_FLUX/256

Y_PID_FLUX_RATE = PID_FLUX_| % ERROR_FLUX/65536/(32us)
Y_PID_TORQUE = PID_FLUX_P x ERROR TORQUE/256
Y_PID_TORQUE_RATE = PID_.TORQUE| x ERROR TORQUE/65536/(32us)
Y_PID_VELOCITY = PID_VELOCITY_.P x ERROR_VELOCITY/256

Y_PID_VELOCITY_RATE PID_VELOCITY_I x ERROR_VELOCITY/65536/(256us)

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

TMC4671 Data Sheet « IC Version V1.3 | 19-101065, Rev 1: 02/24 54/153

Y_PID_POSITION
Y_PID_POSITION_RATE

PID_POSITION_P x ERROR_POSITION/65536
PID_POSITION_I  x ERROR_POSITION/65536/(256us)

Table 22: Scalings and Change Rate Timings of PID Controllers (Classic Structure) for Currents, Velocity, and
Position for Clock Frequency fCLK = 25MHz

e | realize that the bigger PID_FLUX P, the larger noise sound occurs.
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Figure 1: PID_FLUX P is 1500 has less noise sound
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Figure 2 PID_FLUX P is 12000 has more noise sound




e However, the smaller PID_FLUX P, the larger step error: Red curve is desired step, blue
curve is encoder step.
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Figure 3 Encoder step does not follow desired step
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Figure 4 Encoder step follow desired step



3 TMC4671 Configuration
The TMC4671 registers is configured as below:
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0x1  CHIPINFO_ADDR 0x0 Send >
i Resetiee
0x2  ADC_RAW_DATA Send Setting/Alarm History
0x3 ADC_RAW_ADDR 0x0 Send Reset Trends
0x4  dsADC_MCFG_B_MCFG_A 0x100010 Send e
Recalibration
0x5 dsADC_MCLK A Send
get MAC Address
0x6  dsADC_MCLK B Send \
0x7 dsADC_MDEC_B_MDEC A Send Extend Feature
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0x12 ADC_IWY_IUX Send - 7Touch Screen
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0x13 ADC_IV Send
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0x16 AENC_VN Send Extend Feature
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