110 1

110 2

FIG. 1

" 01 10 120

]
7 ]
I/

)
10

T g

L1220
Exhaust

FIG. 2

1/12



FIG. 3

FIG. 4

2/12



100 D3
113
111 /

— [ / .
114& =
112

D2 1391
133
o —
|
134

FIG. 6

3/12

131



137 135
"= : 1392
L
138
136
FIG. 7
200
Cleaning apparatus interface 220 300
circuit Secondary control circuit External circuit
First interface »  First circuit
210 : :
01 Nth interface > ircui
/0 | Primary control circuit Nih circuit
Host :
] L] °
computer o
y L Secondary control circuit

—®| Primary control circuit

FIG. 8

4/12




Host
computer

001

-

FIG. 9

5/12

Cleaning apparatus interface circuit
— External circui
200 Secondary control circuit ¢ 3% OC cutt
220 2201 28
2 310
Integrated circuit bus I'C ﬁ
— interface First sensor
2202 -
Primary control circuif Digital 320
210 2207 — Digital input interface Quanlity, - gecond sensor
2101 g 2206
; 1) 2203
2 g Analog 330
2102 po E g /\—l\ §'§ Second| [ Analog input interface tuandity Third sensor
control —— %g \F %5_ control — 5904
P 2 —/|2 N
circuit 8z °§ circuit [0-Link 340
gr. 8| —  IO-Link interface Fourth sensor
s g L 350
First execution
2205 circuit
Digitgl 360
° — Digital output interface quantity m
°
°
.
°
°
Primary control circuit
C\> Secondary control circuit



Digital input interface 2202

VCC
Dinputl
R3
| L9A . o o
R2 ==CI Y3 Lo
2 15
T e
GND GND
GND
FIG. 10

Analog input interface 2203

C3
||
1
R9
—AAA—t
R3 - A0L
All+ At S : "
R6 . |
R7 214 Cd
UlB |
All- RS . —
GND
GD

FIG. 11

6/12



Analog input interface 2203

€50

VDD

R79 { RS0 < R8I { R82

u10
RE3 SPI2_NSS
AIND+ | R8s SPI2 SCK
R88
AIN2- SPI2 MOS
AINI+ e SPI2 MISC
™1
ADC &o
FIG. 12
Digital output interface 2205 VIN s
4o
RIS |
< ™~
Q2
-
Lri4 =
1 e
VALI
DOI 2 =1 o7 SRI6 D6
ICTL
3 —
_L_
GND
FIG. 13
vee VCC
Uso
%Rl 16 R117
RI12 |R113 |RI14 |RIIS
10 Link WU
10 Link MCLK] VDD
67 —Lcax '
10_Link_SCL GND"" i
10 _Link SDA
e
O Link RX C71
(]ED
FIG. 14

7/12



Secondary control circuit 220
RS485 communication =CONI= GPIO _, |FOUP position sensor
circuit - igital i i
Digital input interface | FouP clamp
’C Inlet solenoid valve
- > GPIO >
Onboard EEPROM » Digital output interface Exhaust solenoid valve
»
SWD debugging VU _ ADC ' . - Exhaust flow sensor
interface - Analog input interface | Inlet flow sensor
T 2 .
RS485 communication > _I'C Integrated circuit bus Temperature and
address [ interface < humidity sensor
10-Link .
Power supply circuit - »| Integrated circuit bus < I0-Link sensor/
interface executor
FIG. 15
_ _ U3
10 Lk ALK 14 pigyncie PBo | 25 =lED RN
L1x =] par PRI [ P
= ED2
Fon T P2 ProBOOT1 Lo ol ED RUN Rs VOV
Dbl - pas eRyITDO (2 — DOt 4|q—vvv—-r
ADDRI 3] P NI T Do 3 Z
ADDRI n| e e E—
ADDR3 23] pan e [_spa
DL4 LED3 VOCIV3
e | RS LED RUN j RIZ T
K PAID 5
PAIL
i PAI2 LED
PAINITMSSWDIO
— PAL4TTCKISWCLK
VeCava 4
PAISITDE s, B EEPROM_SCL
i 10 Link SCL
OSC_DPDD
- DA EEPROM_SDA
e T IR0 Lk SDA_
1o
BOOTD
NRST VOCIv3
T .
é é Lo Len
RIS RI6S RIT| o }
— 12 i 1 =
= ) SWDIO GND
GND el VoIV T 0 Link TXEN SWCLK H
1 Pl I INTRST
I__“—T— L} vBar PCIS-0SC32_GUT - 4
= Vv, VoD 1 - 31 c23 c_l 3
GND B2 48 | yppm 47 ||| GND = Header 3
o 3 [ il B GND
vDD_3
5 Voos 15
voDaAl B yopa 12 :  RI9 )
f 1., : UART3 TX 10 Link TX
AGND uagTs Rx F2! 10_Link_RX
AGND
20 VeEava
D }—vw—b_mm
SWDIO R38 SSWDIO R4 us R25 )
SWCIK R SSWCLK e ouT bAoA OSCIN
B3 POEWR [
GRD

8/12



VCOIV3

o g . R4D |l-cnp b3 1
R VCC 1
RIS 2 7 R43
e L e A e
THDL o e 12 2
! R48 B =
| VCC3V3 el
GRD
GND
140
130
N ity Voltage v
|
regulator
DC-DC Loy circuit by Y
0 =3 conversion
circuit
LEDI
3 4 \‘\
D @D =
RS GND
|
11
EGND
FIG. 18
VCC3V3
R26 R27
ué VCC3V3
EEPROM_SDA 5 8
- SDA vee
TEPROM SCL — g Sl o ; PP
— WP Al R3
GND A0
= ——C30
GND 100n
GND

9/12



Primary control circuit 210

IRS485 communication| « CoM
circuit

»>

Onboard EEPROM |, I°C

SWD debugging
interface

A

MCU

[RS485 communicatio;
address

Power supply circuit

FIG. 20

Receive an instruction from a
host computer through a primary [~ — S1
control circuit

Query instrudtion Execution instruction

Query instrudion or Execution instructio

S3 S4

Send, by the primary control circuit, a preset control instruction to a corresponding
Report, by the primary control circuit, the currently ellected secondary control circut, so that the corresponding secondary control circuit
working data to the host computer execufes acorresponding circuit control action according to the preset control
instruction
FIG. 21

10/12




ery instruction for a workin
state of a target cleaning

Report, to host computer, working state

Forward working state control
information to a secondary control circuit
of a target cleaning apparatus

information of target cleaning apparatus
collected by primary control circuit

Whether an mstruction

l

from the host computer
has been recerved

Start to wait for a responding control
process of a secondary control circuit of a
target cleaning apparatus

v

Is a timing time for cyclically
starting state collection of the
primary control circuit

as control status informatio
feedback from the secondary control
ircuit of a target cleaning appara

Execute a task of controlling a
state of an indicator

Execufe a collection process of
the primary control circuit

Report, to the host computer, responding control
working state information of the target cleaning

Execute a task of feeding a
watchdog

apparatus

Abnormal apparatus

Send an instruction for quer%ri.n real-time
working state parameters of a first target
cleaning apparatus, start a TO timeout timer, and
wait for a feedback response from the target
apparatus within a TO time

Have the working state
parameters of the first cleaning
apparatus been updated and
acquired?

Send an instruction for querying real-time
working state parameters of a second target
cleaning apparatus, start a TO timeout timer, and
wait for a feedback response from the target
apparatus within a TO time

Have the working state
parameters of the second
cleaning apparatus been updated
and acquired?

power-off

FIG. 22

|

Send an instruction for querying real-time
working state parameters ot a third target
cleaning apparatus, start a TO timeout timer, and
wait for a feedback response from the target
apparatus within a TO time

Have the working state
parameters of the third cleaning
apparatus been updated and
acquired?

Send an instruction for querying real-time
working state parameters of a fourth target
cleaning apparatus, start a TO timeout timer, and
wait for a feedback response from the target
apparatus within a TO time

Have the working state
parameters of the fourth cleaning
apparatus been updated and
acquired?

FIG. 23

11/12



v

Repori, to a contreller board,

- - . working state information
Execute mstruction information collected by the secondary control

to each component, and respond .
Y|| with an execution result to the circuit of a cleaning apparatus

s an mstruction from

rimary control circuit been
received?

primary control circuit

s a timing time for cyclically .
starting state collectign of th% »| Execute atask of controlling a
secondary control circuit valid ? h state of an indicator
Execute a task of feeding a
Execute a state collection process watchdog
of the secondary control circuit =
N

Abnormal apparatus

power-off

FIG. 24

Read a state control value of a
solenoid valve

v

Acquire a state of a position sensor

v

Acquire a state of a clamp sensor

v

Acquire exhaust pressure value information

v

Acquire intake flow value information

v

Acquire intake temperature and humidity
value information

v

Send an mnstruction for ?er}mg areal-time
detected gas flow of an MEC device, and wait for a
feedback response from a target device within a T1

time

Have working state parameters of the MFC
device been updated and acquired?

FIG. 25

12/12



