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Features
o NH™MUT Laser Diode HH!
e UART C|X|& Z={akA RS485(22|)

e HO|E EH7ls (M)
Aduino EE0f| €A 7}
Heater L{% HiAlo 2

LEDE AEf HEA|

AlE25 M| -20~50°C

DESCRIPTION
Hs00T 1532 &5s O/MHX| 40| £E7| DSM1012 O|/MHX|E Laser Diode YAICZ FYs}
1, UART S4le2 FHBIL|CL DSM101E O|8StH +7Lt &4, MESt Zg £+ A= OMEHX|
10|57 155 ZLUHY A2A”E s = JASLILCH
DSM1012 =1 Jp#X|gt HAsin C|X|8 Z=Ho=Z Ef 7|7]0] AAS £ onq, 3747t HO|H
MZE T 7HsEILCHSM). Heater LIE A0 2 20~50°Co| W2 AF2% HQIE 7HX|2 Y&L|CH
SPECIFICATION

. MAEHAL - | aser Diode 24

e E=JYE : PM1.0 / PM25 / PM10

«  =HHE?:1 ~ 1,000 ug/m?

. S AIZE ;1 sec

« OHO|H ®& : PM1.0, PM2.5, PM10 HIO|H H&

e OO A& Z2EZ . 12, 102, 1A B2 5 M=

e OO M&YA : UART (Z|Et |24 S4 2 Atg2 29| Hizh

« OOl 2H7|s (&M¥l) : PM25 HO[H, TAIZHE 170 MF, Z|f 3712

+ HOlH 2H7|s (F4ddN) : PM2.5 HOH, 129 170 &, %[ 30

AM8LT : -20~50°C

HE O : 5v 1A

AH|MZ . 5V 05A (S|Ef AFRA|) / 5V 0.15A (S|E{ OJAMRA|)

37| (WxDxH) : 56mm x 110mm x 26mm
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APPLICATIONS

o DO|M®X| Air Station

~
. EXAAH

« 2Uiel OjM X
« ZUHEF A2E

« ot OZIOIY, HERE

Pin Descriptions

1

P8E S OIMTEX 2e

Pin No name Description
1 Tx Tx (&Ch 21219 Rxofl &)
2 Rx Rx (&0 21212 Tx0l &)
3 5V 5V
4 GND GND

5. 5V/1A OtEtH AHZA
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GENERAL GEOMETRY of DSM101

= PIN MAP
1 c 3 4
Tx | Rx |9V |[GND

LTTL!
3.3v

- o=0)
@C%

4P connector Pin(J_out) Descriptions

Pin No Name Description
1 Tx TTL out level 3.3V
2 Rx TTL in level 3.3V
3 +5V VCC input
4 GND Ground
DSM101 www.ftlab.co.kr June 23, 2020
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UART Protocol

. 7|24 (UART)
- Speed(Baud rate) : 19,200bps
Data Bits: 8bit
Stop Bits: 1bit
Parity: None

- TTL : 3.3V
Connector : Molex 5264-04
PIN(4) : Tx/Rx/5V/GND

Il. §4114(Protocol)
STX + cmd + sizel + size2 + data(0~1000byte max) + Checksum(1byte)

STX : 0x02

cmd : Tbyte

size : sizel(Isb) + size2(msb)<<8

- data : 0 ~ 1200 byte Max

checksum : OxFF - (cmd + sizel + size2 + data)

lll. Command List

1. Value Query and Return : OJMHX| g &
2. Basic Information Query and Return : 7|2 M2 S=

3-1. Heater Information Query and Return : Heater & 2 &
3-2. Heater Setup : Heater 27

4. Receive Ok : $=AI1ZHQl

[EAEY 31T : 5-1 ~ 6-2]

5-1. Log Information Query and Return : Log 7|& EE =&
5-2. Log Data Download Query and Return : Log Data CIHREE
5-3. Log Clear : 21 AHK|

5-4. Log Type Setup : Log Type &7

6-1. RTC Query and Return : X A|ZH &
6-2. RTC Setup : X A|ZH &7

DSM101 www.ftlab.co.kr June 23, 2020
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1. Value Query and Return
Request> Value Query

7t0

| -

| 5771 DSM101

C.

STX CMD Size 1 Size 2 Checksum
0x02 0x10 0x00 0x00 OXxEF

a. STX : 0x02

b. cmd : 0x10

size : 0 byte(0x00)

- sizel : 0x00 (Isb)
- size2 : 0x00 (msb)

data :

HO
HA O

checksum : OxEF (OxFF — (0x10+0x00+0x00))

Response> Value Return

FTLAB

Fine Dust Detector

datasheet ver 1.0

- sizel : 24(0x18) (Isb)

- size2 : 0(0x00) (msb)
d. datal ~ data 24
PM1 6SEC Average Isb
PM1 6SEC Average msb
PM2.5 6SEC Average Isb
PM2.5 6SEC Average msb
PM10 6SEC Average Isb
PM10 6SEC Average msb
PM1 Tmin Average Isb
PM1 1min Average msb
PM2.5 1min Average Isb
PM2.5 Tmin Average msb
PM10 1min Average Isb
PM10 1min Average msb
PM1 10min Average Isb
PM1 10min Average msb
PM2.5 10min Average Isb
PM2.5 10min Average msb
PM10 10min Average Isb
PM10 10min Average msb

STX CMD Size 1 | Size 2 | Data 1 ~Data 24 Checksum
0x02 0x11 0x18 0x00 (0%

a. stx : 0x02

b. cmd : 0x11

c. size : 24byte (0x18)

DSM101
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- PM1 Thour Average Isb

- PM1 Thour Average msb
PM2.5 Thour Average Isb
PM2.5 Thour Average msb
PM10 Thour Average Isb
PM10 Thour Average msb
e. checksum

example)
stx : 0x02
cmd : 0x11
size : 0x18, 0x00 (data size 24byte)

data 1, 2 : Ox11, 0x00 (17, 6sec PM1 )
data 3, 4 : Ox11, 0x00 (17, 6sec PM2d5)
data 5, 6 : 0x11, 0x00 (17, 6sec PM10 )

data 7, 8 : Ox11, 0x00 (17, Tmin PM1 )
data 9, 10 : 0x11, 0x00 (17, Tmin PM2d5)
data 11, 12 : Ox11, 0x00 (17, Tmin PM10 )

data 13, 14 : 0x11, 0x00 (17, 10min PM1 )
data 15, 16 : 0x11, 0x00 (17, 10min PM2d5)
data 17, 18 : 0x11, 0x00 (17, 10min PM10 )

data 19, 20 : 0x11, 0x00 (17, Thour PM1 )
data 21, 22 : 0x11, 0x00 (17, Thour PM2d5)
data 23, 24 : 0x11, 0x00 (17, Thour PM10 )

checksum : Ox0A

DSM101 www.ftlab.co.kr June 23, 2020
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2. Basic Information Query and Return

10| =787 DSM101
]

Request> Basic Information Query

STX CMD Size 1 Size 2 Checksum
0x02 0x12 0x00 0x00 OxED
a. stx : 0x02
b. cmd : 0x12
c. size : 0 byte(0x00)
- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
d. data : 8l
e. checksum : OxED (OxFF — (0x12+0x00+0x00))

Response> Basic Information Return

FTLAB

Fine Dust Detector

datasheet ver 1.0

STX CMD Size 1 Size 2 datal ~ data 23 Checksum
0x02 0x13 | 0x13(19) 0x00 23 byte 0x
a. stx : 0x02
b. cmd : 0x13
C. size : 23 byte
- size 1 : 19(0x13) Isb
- size 2 : 0(0x00) msb
d. data
- datal : Device Type(0->no Log Model, 1-> Log Model )
- data2-data13 : Serial No(1~12) : 12 2%}
- datal4-data19 : Version Char(1~6) : 6 =X}
f. checksum
example)
device type : 1
serial No : "EKO1DA000001"
version : "V0.92B"
stx : 0x02
cmd : 0x02,
sizel, size 2 : 0x13, 0x00,
datal : 0xO0T,
data2 ~ datal3 : 0x45, 0x4B, 0x30, 0x31, 0x44, 0x41, 0x30, 0x30, 0x30, 0x30, 0x30, 0x31,
datal4 ~ datal9 : 0x56, 0x30, Ox2E, 0x39, 0x32, 0x42,
checksum : OxEO
DSM101 www.ftlab.co.kr June 23, 2020
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3-1. Heater Information Query and Return
Request> Heater Information Query

STX CMD Size 1 Size 2 Checksum
0x02 0x20 0x00 0x00 OxDF
a. stx : 0x02
b. cmd : 0x20

O

size : 0 byte(0x00)
- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
. data : QIS
. checksum : DF (OxFF — (0x20+0x00+0x00))

® O

Response> Heater Information Return

STX CMD Size 1 Size 2 Datal ~ Data3 Checksum
0x02 0x21 0x03 0x00 0x01, Ox1E, Ox14 OxA8
a. stx : 0x02
b. cmd : 0x21

c. size : 3 byte
- sizel : 3(0x03) Isb
- size2 : 0(0x00) msb

d. data
- datal : Heater Enable(0 or 1)
- data2 : Heater High Level Set Value(20~40)
- data3 : Heater Low Level Set Value(10~30)

f. checksum

example)
stx : 0x02
cmd  : Ox21

size : 0x03, 0x00

data 1 : 0x01 (Heater Enable)

data 2 : Ox1E (30, Heater High Level)
data 3 : O0x14 (20, Heater Low Level)
checksum : 0xA8

DSM101 www.ftlab.co.kr
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3-2. Heater Setup
Request> Heater Setup

| 5771 DSM101

FTLAB

Fine Dust Detector

datasheet ver 1.0

STX CMD Size 1 Size 2 Datal ~ Data3 Checksum
0x02 0x22 0x03 0x00 0x01, 0x23, 0x19 0x9B
a. stx : 0x02
b. cmd : 0x22

c. size : 3 byte(0x03)
- size 1 : 0x03 (Isb)
- size 2 : 0x00 (msb)

. data :

example)
stx : 0x02
cmd : 0x22

siz

(SN

0x03, 0x00, (3byte)

data 1 : 0x01 (Heater Enable)

data 2 : 0x23 (35, Heater High Level Set Value)
data 3 : 0x19 (25, Heater Low Level Set Value)

checksum : 0x9B

Response> Heater Information Return

datal : Heater Enable(0 or 1)
data2 : Heater High Level Set Value(20~40), default value(30)
data3 : Heater Low Level Set Value(10~30), default value(25)
. checksum : 0x9B (OxFF — (0x22+0x03+0x00+0x01+0x23+0x19))

4. Receive OK : =429l
Request> Receive 228 Command
STX CMD Size 1 Size 2 Checksum
0x02 0x01 0x00 0x00 OxFE
a. stx : 0x02
b. cmd : 0x01
c. size : 0 byte(0x00)

- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
d. data : 8l

. checksum : OxFE (OxFF — (0x01+0x00+0x00))
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MY s : 5-1 ~ 6-2]

5-1. Log Information Query and Return :
Request> Log Information Query

log 7|2 MHE =

STX CMD Size 1 Size 2 Checksum
0x02 0x40 0x00 0x00 OxBF
a. stx : 0x02
b. cmd : 0x40
c. size : 0 byte(0x00)
- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
d. data : 9l
e. checksum : BF (OxFF - (0x40+0x00+0x00))

Response> Log Information Return

STX CMD Size 1 Size 2 Datal ~ Datab Checksum
0x02 0x41 0x05 0x00 0x01, 0x42, 0x05, 0x00, 0x00 Ox6F
a. stx : 0x02
b. cmd : 0x41
. size : 5 byte

- size1 : 5(0x05) Isb
- size2 : 0(0x00) msb
d. data

- data1

- data2 :
- data3 :

- data4d

- data5 :

: Log Type (0=1hour or 1=1min)
Log No First Byte (Isb)

Log No Second Byte

: Log No Third Byte

Log No msb

exam

f. checksum

ple) Log 7H== = 134671

stx : 0x02

cmd  : 0x41

size : 0x05, 0x00

data 1 : 0x01 (Log Type = 1min)
data 2 : Ox42 (66)

data 3 : 0x05 (256x5 = 1280)

DSM101

www.ftlab.co.kr

_’IO_

June 23, 2020



FTLAB

Fine Dust Detector

ﬂlk"?_"XI ?_I'OI §§7| DSM101 datasheet ver 1.0
. ]

data 4 : 0x00
data 5 : 0x00
checksum : Ox6F (OxFF — (0x41+0x05+0x00+0x01+0x42+0x05+0x00+0x00))

5-2. Log Data Download Query and Return : Log Data C}2EE
Request> Log Data Download Query (Log Infor Query & CH2EE)

STX CMD Size 1 Size 2 Checksum
0x02 0x40 0x00 0x00 OxBF
a. stx : 0x02
b. cmd : 0x40

0O

. size : 0 byte(0x00)
- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
. data : 8IS
. checksum : OxBF (OxFF - (0x40+0x00+0x00))

® O

Response> Log Download Return

STX CMD Size 1 Size 2 Datal ~ Data N Checksum
0x02 0x43 0x0A 0x00 0x

a. stx : 0x02

b. cmd : 0x43

c. size : 4+6x byte (x=data 7H=*)

- sizel : Size Isb (4+6x)
size2 : Size msb

d. data
- data1 : Total Packet No. (data 2007 = packet No. 17H)
data2 : This Packet No.
- data3 : Packet Data Size Isb (6x, x=data 7i %)
data4 : Packet Data Size msb
data5-10 : DateTime & PM2.5 Value

f. checksum

DSM101 www.ftlab.co.kr June 23, 2020
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example)
stx : 0x02
cmd  : 0x43
size : Ox0A, 0x00
data 1 : 0x01
data 2 : 0x01
data 3 : 0x06
data 4 : 0x00
data 5-8 : 0x46, 0xA4, OxAC, 0x51
HEX : 51AC A446 --> BIN : 0101 0001 1010 1100 1010 0100 0100 0110

0\1\0\1\0\0 0\1\1\0 1\0\1\1\0 0\1\0\1\0 0\1\0\0\0\1 0\0\0\1\1\0
Year Month Day Hour Min Sec

typedef struct
{

u8 Year,;
u8 Mon;
u8 Day;
u8 Hour;
u8 Min;
u8 Seg;

}_TIME;

__TIME RTC_Binary_to_DateTime_FTLAB(u32 nVal){
__TIME ret;

ret.Year = ((u8)(nVal >> 26)&0x3F);
ret.Mon = ((u8)(nVal >> 22)&0x0F);
ret.Day = ((u8)(nVal >> 17)&0x1F);
ret.Hour = ((u8)(nVal >> 12)&0x1F);

ret.Min = ((u8)(nVal >> 6 )&0x3F);
ret.Sec = ((u8)(nVal ) &0x3F);
return ret;

}

u32 RTC_DateTime_to_Binary_FTLAB(__TIME inTime){
u32 ret=0;

ret += (u32)inTime.Year << 26; //64(6bit)->6bit(42)
ret += (u32)inTime.Mon << 22;//12(4bit)->4bit(12)

DSM101 www.ftlab.co.kr June 23, 2020
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ret += (u32)inTime.Day << 17; //31(5bit)->5bit(32)
ret += (u32)inTime.Hour << 12; //24(5bit)->5bit(32)
ret += (u32)inTime.Min << 6; //60(6bit)->6bit(64)
ret += (u32)inTime.Sec ; //60(6bit)->6bit(64)

return ret;
}
data 9-10 : 0x11, 0x00 (PM2.5 = 17)
(data 11-16 : 2 data Z=X{StH @AM E A|ZF, Dust Value)
checksum : 0xB2 (OxFF - (0x43+0x0A+0.00+0x01+0x01+0x06+0x00+0x46+0xA4+0xAC+0x51
+0x11+0x00))

Packet No.7t 27§ € .. (data No. = 201 )

x : 0x02
cmd : 0x43
size : 0xB4, 0x04
data1-2 : 0x02, 0x01 (27H2| Packet & 1HHM Packet)
data3-4 : 0xBO, 0x04
data5-1,204 : 1-200% data &
checksum : 0x
(Receive OK : 0x02, 0x01, 0x00, 0x00, OxFE)

x : 0x02
cmd : 0x43
size : 0x0A, 0x00
data1-2 : 0x02, 0x02 (27H2| Packet & 2H M| Packet)
data3-4 : 0x06, 0x00
data5-10 : 201 data HE
checksum : 0x
(Receive OK : 0x02, 0x01, 0x00, 0x00, OxFE)

DSM101 www.ftlab.co.kr June 23, 2020
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5-3. Log Clear : 21 AH|
Request> Log Clear Query

STX CMD Size 1 Size 2 Checksum
0x02 0x44 0x00 0x00 OxBB
a. stx : 0x02
b. cmd : 0x44

c. size : 0 byte(0x00)
- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
d. data : €IS
e. checksum : OxBB (OxFF - (0x44+0x00+0x00))

Response> Log Clear Return (Log Infor Return)

STX CMD Size 1 Size 2 Datal ~ Datab Checksum
0x02 0x41 0x05 0x00 0x01, 0x00, 0x00, 0x00, 0x00 0xB8
a. stx : 0x02
b. cmd : 0x41

. size : 5 byte
- size1 : 5(0x05) Isb
- size2 : 0(0x00) msb

d. data
- datal : Log Type (0=Thour or 1=1min)
- data2 : Log No First Byte (Isb)
- data3 : Log No Second Byte
- data4 : Log No Third Byte
- data5 : Log No msb

f. checksum

example)
stx : 0x02
cmd  : 0x41

size : 0x05, 0x00

data 1 : 0x01 (Log Type = Tmin)

data 2 : 0x00

data 3 : 0x00

data 4 : 0x00

data 5 : 0x00

checksum : 0xB8 (OxFF - (0x41+0x05+0x00+0x01+0x00+0x00+0x00+0x00))

N w o=

DSM101 www.ftlab.co.kr June 23, 2020
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5-4. Log Type Setup : Log Type &4
Request> Log Type Setup Query

STX CMD Size 1 Size 2 Data Checksum
0x02 0x45 0x01 0x00 0x01 0xB8
a. stx : 0x02
b. cmd : 0x45
c. size : 1 byte(0x01)

- size 1 : 0x01 (Isb)
- size 2 : 0x00 (msb)
d. data : 0x01 (0O=Thour or 1=1min)
e. checksum : B8 (OxFF — (0x45+0x01+0x00+0x01))

Response> Log Type Setup Return (Log Infor Return)

STX CMD Size 1 Size 2 Datal ~ Datab Checksum
0x02 0x41 0x05 0x00 0x01, 0x42, 0x05, 0x00, 0x00 0xB8
a. stx : 0x02
b. cmd : 0x41
. size : 5 byte
- size1 : 5(0x05) Isb
- size2 : 0(0x00) msb
d. data
- datal : Log Type (0=Thour or 1=1min)
- data2 : Log No First Byte (Isb)
- data3 : Log No Second Byte
- data4 : Log No Third Byte
- data5 : Log No msb
f. checksum
example)
stx : 0x02
cmd  : Ox41
size : 0x05, 0x00
data 1 : 0x01 (Log Type = Tmin)
data 2 : 0x00
data 3 : 0x00
data 4 : 0x00
data 5 : 0x00

checksum : 0xB8 (OxFF - (0x41+0x05+0x00+0x01+0x00+0x00+0x00+0x00))

DSM101 www.ftlab.co.kr June 23, 2020
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6—1. RTC Query and Return : 8| A|Zt S &

Request> RTC Query

STX CMD Size 1 Size 2 Checksum
0x02 0x30 0x00 0x00 OxCF
a. stx : 0x02
b. cmd : 0x30

O

size : 0 byte(0x00)
- size 1 : 0x00 (Isb)
- size 2 : 0x00 (msb)
. data : QIS
. checksum : OxCF (FF - (0x30+0x00+0x00))

® O

Response> RTC Return

STX CMD Size 1 Size 2 Datal ~ Data6 Checksum
0x02 0x31 0x06 0x00 0x14, 0x06, 0x10, 0x11, 0x37, Ox1E 0x38
a. stx : 0x02
b. cmd : 0x31

C. size : 6 byte
- sizel : 6(0x06) Isb
- size2 : 0(0x00) msb

d. data
- datal : Year
- data2 : Month
- data3 : Day
- data4 : Hour
- data5 : Minute
- data6 : Second

f. checksum

example)
stx : 0x02
cmd ;o 0x31

size : 0x06, 0x00

data 1 : 0x14 (Year, 20)
data 2 : 0x06 (Month, 6)
data 3 : 0x10 (Day, 16)

data 4 : 0x11 (Hour, 17)

DSM101 www.ftlab.co.kr June 23, 2020
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data 5 : 0x37 (Minute, 55)
data 6 : Ox1E (Second, 30)
checksum : 0x38 (OxFF - (0x31+0x06+0x00+0x14+0x06+0x10+0x11+0x37+0x1E))

6—2. RTC Setup : Sl A|ZH H7H
Request> RTC Setup Query

STX CMD Size 1 Size 2 Datal ~ Data6 Checksum
0x02 0x32 0x06 0x00 0x14, 0x06, 0x10, 0x11, 0x37, Ox1E 0x37
a. stx : 0x02
b. cmd : 0x32
c. size : 6 byte (0x06)
- size 1 : 0x06 (Isb)
- size 2 : 0x00 (msb)
d. data
- datal : Year
- data2 : Month
- data3 : Day
- data4 : Hour
- data5 : Minute
- data6 : Second
e. checksum : 0x37 (FF - (0x14+0x06+0x10+0x11+0x37+0x1E))
Response> RTC (Setup) Return
STX CMD Size 1 Size 2 Datal ~ Datab6 Checksum
0x02 0x31 0x06 0x00 0x14, 0x06, 0x10, 0x11, 0x37, Ox1E 0x38
a. stx : 0x02
b. cmd : 0x31
C. size : 6 byte
- size1 : 6(0x06) Isb
- size2 : 0(0x00) msb
d. data
- datal : Year
- data2 : Month
- data3 : Day
- data4 : Hour
- data5 : Minute
- datab : Second
f. checksum
DSM101 www.ftlab.co.kr June 23, 2020
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3. C|AEgo] wHal pwM101 (EI2Z8|0] & WiFi 2E)

1) DSM1012 C|AE 0|7} geo2 qeo2 a1t AZAAHo|ES 0|83 ZHYUS AS &= A&
Cth.

2) XMl A|AEEZ O|83%tX] b HEo| ClAE ol % wiFi S48 HMILDX & A0Es
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29| HFELICE (sales@ftlab.co.kr)

DSM101 DWM101
AFARFO| A|AEIO| X ZSAHL} DSM1012] SM A E 2l DWM101
HEZz e o|2840] =X &9l (El2~Z2foj&eto[mto] S4 2E)
4. MMEX|HS
AME F71Hez Mg 2as gley, 28 F7I0LE AO|AE F35te OIMEHX| MME Sl
Air2 HXIE MASHEC (LMF=7] of : OofZI0|E 670, Yot difjstd 189)
DSM101 www.ftlab.co.kr June 23, 2020

_18_



