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ELT SENSOR Corp.

D-400-3V A}QF

HELLE :-20°C ~50°C
HESLE :0~95%RH (HSZAZXZ), 0~99% RH (HSZAXAH)Y
HEEE  FAMNE, JYAME, 58 HESE

Ha2L :-30°C ~70°C

ox
19

A : NDIR (H| 5 AFE| 0| Mt Al)

% J
o

o0E o
do

: 0~2,000 ppm (0 ~ 3,000/5,000/10,000ppm, 2%, 3%, 5% SHE D& MEH7}1s)

Mt : EXK|Q| +3% +30ppm@PPW (ZEXK|O| 3% +300ppm — 2%/3%/5% D EMEL A|)
MM S EHA|ZHO0%, 1/e) : 150X / 90%

EHFI| 3%

HYULAIZE <30 (EHY|E), S2E(FEEI|E

M| Ape

o
2™l :3.3V(3.2v~3.5V) ©

=
AH|HZ : Normal mode : 20mA, Peak : 262mA

oA Za F71s

HE £3
D-400-3V UART (I12C, AVO, PWM-option), ‘0/400’ppm MCDL
D-400G-3V ZESEH5E0~99% RH (H2Z2 =)
(1) D-400G-3V:0~99% RH (H|SZAXZ, 22, 84 8)
(@ M7 YeoEs BFEIIAZ DYSHE FR0|H, ELS7I2 07Zss B2 2%E LA F7t+st0{of
SHL|Ct
() 540 50| Fy2 B2 Z2 oo EeE = JUsLCt
(4) £X™7|Z=7|2 101.3 kPa
(6) 2Lt 2 F=E 2ol DC Power Supply= HF3t0| Ripple § =0|= G2 MAHD HAFKIE A
Z510J0F StH, M F2ol 7|t FEM™ALY|el gk EX| REE Fo|7t ETtL|C.



ELT SENSOR Corp.

J1 (3PIN) 3} J2 (7PIN) H4lE| m

g (2mm pitch)

J1 Description
1 Reserved
2 Analog Voltage Output AOUT (0.5~3V) / PWM (option) — *(Select with S1 & S2) / SCL (option)
3 GND
32 D-400 (I_ZC Opti_c_)n) D-400 (P_WM Opt?qn) D-400 (UART OpFi_on)
(' SW1: High position ) ( SW1 : Middle position ) (**SW1: Low position )
1 Reserved
2 TTL TXD (3.3V RS232 Sensor Transmit)
3 TTL RXD (3.3V RS232 Sensor Receive)
4 I12C SDA (option) Reserved (GND for Factory)
5 Reserved
6 #RESET (Low Active)
7 I2C SCL (option) PWM (option) A”aA'\CgUVTO'(th%‘i?\}‘)tp“t

* J2 — (for Factory production)

, **SW1 : refer to <Fig.1>

J4 (7PIN) H4E| =W (2mm pitch)

Ja D-400 (I_2C Opti_qn) D-400 (P_WM Opt?c_)n) D-400 (UART OpFi_on)
( SW1 : High position ) ( SW1: Middle position ) (**SW1: Low position )

1 12C SDA

2 [2C SCL PWM Output (TTL) AOUT(0.5~3V)
%3 J4 : VIN3 (3.3V)

4 GND

5 TTL TXD (3.3V RS232 Sensor Transmit)

6 TTL RXD (3.3V RS232 Sensor Receive)

7 Analog Voltage Output AOUT (0.5~3V)

, *** J4 option : B-to-B con. : 2.0mm pitch B7B-PH-K-S (JST)

UART : 38,400BPS, 8bit, No parity, 1 stop bit
Command setO|L} BIIHE ZAfOF 9,600 EE= 19,200 BPS MEHIIE
12C : Slave modeZ 2t &, LfE =X 210k
TTL Level Voltage : 0<VIL=0.8, 2<VIH< VDD, 0sVOL<0.4, 2.4<VOH=< VDD (Volt)
Analog Voltage(SMMEH7ls) : 0.5~4.5V

PWM (&M ME§715) th = 2 msec(Start) + 1,000 msec x (578 (ppm)/ =8 E?{(ppm)),

TL=2,000 ms - tH,
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ELT SENSOR Corp.

Jumper Pin Map

JP1 Description
M (1-2) CAL1-pin (for 10 minutes MCDL with CO2-'400'ppm-N2-based-gas or Fresh Air)
A (3-4) CAL2-pin (for 10 minutes MCDL with CO2-'0'ppm-N2-based-gas)
N (5-6) N
JP2 Description
2K (1-2) 2000 ppm
3K (3-4) 3000 ppm
5K (5-6) 5000 ppm
10K (7-8) 10K ppm
/' =
693,00
@y =g {(ppm) JP1
[T Bkl Lok ® @ X
@ @ | o 3z ® @K B & oty
— DD DI] % & @ oK @@DALE(A]
@ oD ® & 10K @@N
@ AO_PWM_sCL™ —

L —
(5v—12v)

o0, 00 &

bl =

& 4 -

ViNg 9 & -
o~ B R — = 7S
/ &Y SR RER @ -
..HT =

& o Hessses , .,
AU_FWM _SCL
<Fig.1>
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ELT SENSOR Corp.

Hug 7ls

MCDL (10 minute Manual Calibration Function in Dimming light)

MCDL7|52 10| W¥E Hez g I AH8 & &+ U200, MCDL SHA|Zt2 %4 107 Ol
187 D0|2tez SEA|ZL L (1820] X|LtM STHAIZ|EH 2nd MCDL W7d 0| BEHEE)

Fresh Air (1021 27) g 2oz YL CO2 ‘0" ppmo| HATJtA L= CO2 '400° ppm EFEI}
AE J139] pinll, pinl3 (J122] pin7,pin9)0{| Low SignalE EL{H 102 Xju™ AMO| 7IserL|LC}.

Start / Stop \
UART/I2C Command —< command }\ Command :
\ \ [

MCDL Contral Pin \ ‘ VHigh

Viow

. . " - g S
Recalibration 4‘{ 1'st MCDL ).- 2nd MCDL ‘f—

» Time
| | | [min,]
¥ ¥ ¥ ¥
T=0 T=9 T=10(0) T<9
Start Save Restart Cancel

Time Diagram of MCDL

1.12C, UART HZHO|2 AXNO0| 7}ts3fL|LCt.
2. SIEQI oAl mgutE (IP1)
A

HE 38°%1 JP1 & 238=% 7|7t 2 Sot= g0

o

0 5E7| XAl et of

wFE JP1 ERTpA E 7| A

7 — =

CO2-"400'ppm- | co2 400ppm(+20ppm)0i| 7H7t2 St B
CAL Mo | Nebased-gas | ool XA17|2 108 04 WX|AIZ|T 400ppmEt22
/ Fresh Air nNE

CAL-2 N |COFOPPMNZ] CO2 oppmol WaTtAE FYSHR 102 Oy WA

based-gas | oppmgtoz @HECH
% MCDLEZX2 10£ 0|4 X|& = 185 Mo BLHEZE gLiCh (¥ 11EC=2 23
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ELT SENSOR Corp.

= o
EHAIY
U-ARTE A

Data Transmit

Interval : 3=

Handshake protocol : None (Datae= F7|X o2 QEZX|o| M&L| R LICH)

Data Format

D6 (D5 | D4 |D3 | D2 D1 |SP|p |'p | m|CR|LF

D6 ~ D1 6 byte CO2 density string
SP Space: 0x20
‘ppm’ ‘opm’ string
CR Carriage return : OxOD
LF Line feed : OX0A

16714= 6byte<SP>, 0x70 0x70 0x6D, <CR><LF>2 M E|0] 12byteE He= Z20| 10%I=7} 090l
20| (16%12='0x30) 167l '0x20'2 CHA| & L|C}.

0f]) 1,255 ppm2 '0x20 0x20 0x31 0x32 0x35 0x35 0x20 0x70 0x70 0x6D 0xOD Ox0A'Z |

' 1255 ppm<CR><LF>'0| 3}™0f| HEA|ZL|C}.

12C EAl(&Yol82 REZ0 FZh

LHEZH X 10KQ
Slave Address: 0x31, Slave Address Byte: Slave Address(0x31) 7 Bit + R/W 1 Bit

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
RW
Bit

0 1 1 0 0 0 1

R/W Bit : Read = 1/Write = 0
DataE 20|52 [}+=Slave Address Byte7} 0x63, C|O|EH{E £ [0 = Slave Address Byte7}

0x622 ElL|C}.

22 rrojoj1

Power

Lamp Reg
Control l *

H H
v v

RS232

Optical
Wave Guide 12C
H cPU

Sensor
Signal
Processing
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ELT SENSOR Corp.

Transmission Sequence in Master

1) 12C Start Condition

2) Write Command(Slave Address + R/W Bit(0) = 0x62) Transmission and Check

Acknowledge

3) Write Command(ASCII ‘R’ : 0x52) Transmission and Check Acknowledge

4) 12C Stop Command

5) 12C Start Command

6) Read Command(Slave Address + R/W Bit(1) = 0x63) Transmission and Check Acknowledge

7) Read 7 Byte Receiving Data from Module and Send Acknowledge (Delay at least 1ms for reading
each byte)

Configuration CO: reserved reserved Reserved reserved

1 Byte 2 Byte 0x00 0x00 0x00 0x00

0 Jo Jo Jo J1 Jo Jo Jo

Cz=z=aziy 2E MEWE0| B IAA=s B2 T2 7I0|EE M =& L

* CO2Z& % (ppm) = ((Output Voltage— 0.5)/ (3.0 — 0.5) Voltage) x ES. ppm
cf. ES. (ppm) : 2,000/3,000/5,000/10,000 ppm (20,000/30,000/50,000/100,000= MEKA}ZH)
)= Y0l ZZ-HS 2000 ppm O M 2.5V QI ZL (TIH FEHR)
CO2 &3 ppm= (25-0.5)V =+ (3.0 - 0.5V x 2,000 ppm
=2 + 25x 2,000 ppm = 1,600 ppm

PWM £8 (M)

*

A

H(ppm) = (tH-2msec)/1000msec x =FHL|(ppm) (tH : High Pulse Width)
HH2|(ppm) : 2,000/3,000/5,000/10,000 ppm (20,000/30,000/50,000= M EHAtSH

*
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ELT SENSOR Corp.

Period=2,000ms

Y

2 N Max=1,000ms | B88ms . 2

DR

— tpom=1,000"(Measurement/Range]
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v

Fy
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t=2,000ppm-ty

¥

th= toom +2mMs

v
F Y
L 4

ofl) tH (High Pulse Width) =& 2| 2,000 ppmOf|A 400ppmit=
*Z 8 (ppm) = 400 ppm = (tH-2ms)/2,000msec x =78 & | (ppm)
*tH= 1,000 msec x (400 ppm / 2,000 ppm) + 2msec = 202msec
(cf: TL= Period - tH = 2,000 ppm — 202 msec = 1,798 msec)

]

>
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Ha
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|m

D2 077 QA= M =9 RX-lined|] HHEE HELjD (E2EZEE HL7]|
Wake-up 2/MEES ELY{7| M7IX|) ‘High' MEjE QX|soF S|ch.

uy oy
e r9i el

BEMPHRE)s AEE HUMEE B OF W SEF7] & AlFgHC
(1xF7]3X) PWM £8EEE= SEHEE 2 J0= A8 = ASH T
SEE L= MA =9 RX-line0| first falling edge(High -> Low)E Bt ™ Z{IH =0
BA| Q10| SHH & LI Ch(Wake up)

/1
il
Packet { 'S-Command (  'A-Command )
Period of Sampling { "3 seconds *} e conds g
Data < Data N-1 >< DataN H Data N! >< Data N+1 >
POWER MODE Normal MOdE }{

: Normal Mode
Sleep Mode 4
250mA

Current =
urren 25mA ) :
Lamp Turn On ‘ ) 0.5mA 4 /Lamp Tum On

L

I L
Tl

P Time
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ELT SENSOR Corp.

50(W) X 69(H) X 23.98(D)

.28

69,03
69,00
61,00
3,36°2-20
11,50
43,00
50,00

83,56 /*<@'

£3,00

00,00
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ELT SENSOR Corp.
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