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Single Phase Motor Driver for Vacuum

System specification
» 21V/10A(16.5V~24V)

» Single phase/One pole pair/BLDC with hall
sensor
» High/Low Speed selectable
» High speed : up to 72000rpm
» Low speed : up to 56000rpm
» LED indicator
» Normal state : High/Low Speed indicator
» Abnormal state :
» Over current protection by HW
» Low voltage protection

» Over speed protection
» Lock protection
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»The pin order of CN2 is GND/RESET/ICE_CLK/ICE_DAT/VCC from top to bottom.
»The pin order of J1is VCC/H_L/LED/ON_OFF/GND from left to right.

»LED is always on at high-speed, and off at low-speed.

»The input voltage between B+/B- should not be over 24VDC.
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»Please make sure that the power is connected correctly before operation.

»Start up:
Stepl : Turn the toggle switch to the “ON” side.
Step2 : Press top switch to turn to high/low speed.

» Stop : Turn the toggle switch to the “OFF” side.
» If there is any error, the motor stops.

Confidential



Circuit

we innovate

nuvoTonN

1 z | } | :
R6
m IV 4148w
PO _lP_ 78L12G-AB3.R 1:_1_\« 10uF (106) 10% 25V  78L0SG-AB3-R 5V - T00RG (1005) +1% - ANALIEWETE
777777 - Vin  Vout . » Vin  Vout .
T | 27 2 *%
| B}ian ! D R PR R - noow R2 2K (2001) +1
| | — 1000F (104) 10% 50V 5 —JWL—-I Ril ;
: D s aoansel. L s | I 00uF (104) 10% 50V a1 D2 R mrovcu R
! | C6 ATuERSVT T 10uF (1067 T0% 25V 1. G &G G3 3 — RS 1000 (1000) £1%
= > 2
I B- ! 1000F (104) 10% 30V L CNI20_1X5 | 7 [ none €23
: I ! P - 1 _ —_|—100nf (104) 10% SV
! ' '\IJ‘ @ RS G5
I__BAT. _ | - R7 15K0 (1502) £1% 240 47K (4701) £1%
. ON/OEF McU_ R0, 3
sV . . L RE 1K0 (1001) £1% 1
BLE5 L 2 VBUS 10002 (1000) £1% W | D3
Cc22 AT 0603
RO v RI0) & 1000 (104) 10% 50V
10K (1002) £1% cs o 3K (3001) £1% 100LE (104) 10% 50V
J_ C REF | 10GF (106) 10% 10V I - . -
5 N v
o - !
= RII C10100aF (104) 10% SOV N cu
= H +——es c12 p—]
= z s s Ve m | 10uF (106) 10% 50V . 1 10uF (106) 10% 50
g = 2% C14 G Q2 aQt
2 G g LED 7 %_Em T - E"ii ﬂ_z_—rmo::fum; 10% S0V 100nF (104) 10% S0V 14 :L'—'_ﬁ I TTE & B
) 2 & TR PBO/ADCD CHO PC4 55X g 1p3 Rl @ me- SV = T
= < PBUADCOCHI  PAOEPWM CHO 57— 1 DEN 5x6 470 (47R0)£1% L
»—— PBYADCUCH)  PAVEPWM CHI (53— 2 | -
T b To— PBMADCI CHO  PAVEPWM CH) [—r— 3 -
s —rgor— PCUSPIO MOSI  PAEPWM CH3 (—51—r—wrct e 4TRC @702) £1% K@% B
nRESET PA M/EPWM_CHY (-5 Gresrs e ensor ) )
J_ = =183 PASEPWM CHS {—Rp B RIS 102 (10R0) £1%
PC)/BRAKE PD.S/UART0 TXD - -
o eotd ICE DATAIL | ppy5cE DAT PC.3/SPI0_CLK | A CLE Icm 1L iy
EAEGENEST EPIXD 12 | pp3 - PD.ACE_CLK [ ICE CLK 1uF (102) 10% 50V 0—|:| »—D
) el 1 MCE SR (16 kPR G 2 [ [
G3 TS PC.O/SPI0_S5 L2 AN mnc ~r-
NMI120 |Q3 Q4
D4 =
)
. R25 47KQ (701 £1% 15V L (1000) 10 B5819W SL 470 (47RO) +154 i 1 S {41,,_.“ k
et T R4 e R27 47KQ (4701) 1% 1000 ' TR @702) 21% DEX_5x6 DEN_5x6
B8 47KD 0D e T 1002 (1000) £1% C17 100D (104) 10% S0V — =R __ 4TKG (4702) £1%
CI8 100nF (104) 10% S0V o H VH N e I M) ¢
vt 3
4 3 ETE 4 ! Ve W — v Jeis . IDC RO s e+
i SR e L oM 10 4.7uF (475) 10% 25V T‘Z"IKQ PG
€L coMm 10 P29 4 uF 75) 10% 25V IR2101S -
21015 T 100pF (101) 5% sovI
3
- N i3 _-—
G3 = =
sv 2V Option Function v B3l 15m0
R33 10K0 (1002) £1% Xt 10K0 4002 1o
R35 10KQ(1002)£1% R36 10K0 (1002)+ —
R38 10KQ(1002) £1% R39 10K (1002) 1% QIS L
5V
O] s 1
12| Dar st Ay | |- R 1 —
EDATY — 2 ; S
]3| <X DANCS 3135 | ]pacs XKPDE om | 2[R Vacuum Cleansr D
14| RST DANCTR 212 | paTcix KP XD | 2[R
5| G DA DO iy DG Ed |l _
o] 5 | "DA_DO G5} 25 | g5 Size Number Revision
= = =T
e CNT 1535 _Pitch2.0 s Al Vo3
- CNT_IX5 Pitch20 | [Date 2019759 [ Sheetl of 1
File: DT {F\..Wacuum V03 - 1 Dravn By

3

4




we innovate
NUVOTON

Core-NM1120

» Built-in EPWM module with Brake0O/1 function to realize real-

time current limiting/overcurrent protection.
» ECAP module captures Hall sensor signals.
» Built-in ADC module samples Idc/Vbus.
» Built-in PGA module amplifies Idc.

» Built-in ACMP module for current protection.
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Display for Abnormal State

Currently, there are four protection functions in the system. Once

the protection function is triggered, the motor stops. The LED lights
as follows:

» Over-current protection by hardware: LED turns on and off once
every 1.5 seconds.

» Low-voltage protection (Vbus <16.5VDC): The LED turns on and
off twice every 1.5 seconds.

» Over-speed protection (970Hz/1300Hz): LED turns on and off 3
times every 1.5 seconds.

»Start-up protection: LED turns on and off 4 times every 1.5
seconds

Confidential



