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SPECIFICATIONS

Nissha FIS, Inc.

Parts Name  NDIR CO2 sensor module
Model IR-93S-04/100

Specification No.

2. #HA Scope

ZOf#ERIZ NDIR X CO2EY 2a—MZETEHDTHD,

This specification relates to NDIR type CO2 module.

3. @& 54 Parts Name/Number

#n4: Product Name NDIR CO2 *E¥=—/L NDIR CO2 sensor module
3% Model No. IR-935-04/100
J53. Type BOEJR 2 375K Single light source Dual wavelength

% 5% Customer Model No.

£%) (Reference)
ThERR IR =

A

I

X—XX/XX s

A

I~
»
>

Code explanation

L sIXBABEMOE R BEBITRNC s 258

s means the meaning of the developed product, remove s at

mass production transition

WRENEEEHER 4] 04/100 — 400ppm~10000ppm
Detection concentration range example 04/100 — 400
ppm to 10000 ppm

FIS % H#%& % (FIS administrative number)

XA (Target Gas)
8: refrigerant, 9:CO2

IR: NDIR 5=
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Nissha FIS, Inc.

NDIR CO2 sensor module
IR-93S-04/100

Parts Name
Model

Specification No.

4. $#ERBRATER Absolute Maximum Ratings

I H Parameter sy Fe KiEws {## Remark
Symbol Mazximum Rating
BIREE VDD -0.3v ~ 6. 0v VCC & GND Z# 595 LIk
Power supply voltage B EESEESI I E
WRFA—T% 525
S 30cm ltime BULARRIZE FLz BV Y —
Sensor drop IXMEALNTE,
Do not use sensors that have
fallen during product installation.
TR ARER 30cm 10sec
Underwater
Z DAt Others ATV = bl I5ERNTE,

Do not break the membrane sheet. do not get dirty.

5. #REFEIE 4 Recommendable driving conditions

IHH Parameter FC% Symbol 2% Conditions {ii5 Remark

EJRE)E Power supply VDD DC5.0v+10%

SRR R Ip 70mA Light ON AN : 300mA

Average current consumption Light ON ¥¥)FEii:150mA
(2sec 12 0.4sec )
Light ON Max. current:300mA
Light ON Average current:150mA
(during 2sec every 0.4sec)
XEEMIE TR 77

il R R AR Top =) == FIRG fEEEXL

Operating temperature humidity 90%RH LLF Without dew condensation

range

PRATIRLEEIE FE RGP Tst -20 ~ 85C FEEMEZL

Storage temperature humidity range 90%RH LA Without dew condensation

I ARRASRIEAE Pre—heating-time- 577PA Lk I8 AERE  ICREBR LI EE A A 4t

before gas inspection More than 5 minutes

HufF 511 Mounting direction HFEZ2L Any direction

BIHIZEB(25°C/65%)
XEEERHY E7,

: SOMA[2#%)

ONiR #:285mA(20ms)

ON¥¥1:141mA( 0.41)

OFF : 2amA( 1.6¥)




SPECIFICATIONS

Nissha FIS, Inc.

Parts Name  NDIR CO2 sensor module Specification No.
Model 1R-93S-04/100
6. 4MR External view

P!

External view

=1x2% Connector

B05B-PASK-1 (JST) 5 pin, 2 mmpitch, with lock

<} Dimensions

64X23 X10.7 mm

HiE Weight

13 g

Bt H# Mounting method

2 FEFTOEI K E (4mm) RFELIAL TEMICESHTS
Attach to the housing by two notch (4 mm) or insertion.

{H Performance

Detection of gas concentration

CO2 400 ppm ~ 5000 ppm

IHH Items {1k Specifications {##% Remarks
o NDIR GEABARIMURIGY)  BORE R AR
NDIR (Non Dispersive Infrared)
Single light source dual wavelength type sensor
RN AT AP BE % A FETHRIX 10000ppm

THRETD

Hi%  Accuracy

=+ (50ppm + XFEAED 5%)
=+ (50ppm+ 5% of Reading value)

#5]) example)
1000ppm — =*100ppm

Warm-up time

WEIRIFE Detection interval 2 sec
HAREME  Response time 1 53LLP (T90) 400ppm—1400ppm 7u—XEE
within 1 minute (T90) Flow through (50~
200ml/min)
Sy S
Sy 14 sec 10 HE

MR HARIREE 7L
[T REE L
REpE SERE By AN S

B

EREDHEARLSN SRR RE T, FALICB WA bR TEEN,
We can correspond to other specifications. Please contact us.
XA fE(Invitation) = HIE CO2 JEEE  (measurement CO2 concentration)




SPECIFICATIONS Nissha FIS, Inc.

Parts Name  NDIR CO2 sensor module Specification No.
Model IR-93S-04/100

@FHEEB(B>#E5—%) Influence of the pressure
C02:1000ppm /FEJ7: TTkpa, 85kpa, 100kpa/ N=9

1000ppm
rate rate

Sensor

100kpa | 77kpa | 85kpa 77kpa-100kpa 85kpa-100kpa

%reading/mmHg

No.1 949 741 834 0:13 )ik
No.2 981 781 843 0.12 03122
No.3 1029 787 862 0.14 0.14
No.4 1005 786 860 0.13 0.13
No.5 984 736 811 0.15 0.16
No.6 1007 770 855 0.14 0513
No.7 1061 792 882 OS5 0Lil5
No.8 976 732 820 0.14 0.14
No.9 1055 788 870 OIS 0.16

8. aRHIAAHAH#EE Connector pin specifications

vUES N A i %% Functions
Pin No. Contents 1/0 Active
il EET—H Output — Pull UP #&Hi 10KQ +1%
TXD UART Pull UP 400ppm PA_LDOFENSHAIE

(400ppm LA FtX 400ppm fEE)
More than 400ppm
ARG ST EER DL,

2 ZET—X Input — Pull UP 5t 10KQ 1%

RXD UART Pull UP FERURWE AT RO L,
3 BIRBE VCC — = DC 5.0v10%
4 GND — - DC Ov

JAH] Period 1004msec
BEE IS U7z PWM HJ,
PWM {71 71 Output s o

5 PWM | Pull UP 5L 10KQ +1%
Output Pull UP . :
PWM output according to concentration

FERALWE I EERDOTE,




SPECIFICATIONS

Nissha FIS, Inc.

Parts Name NDIR CO2 sensor module
Model 1R-93S-04/100

Specification No.

9. #HABIE Initial operation
1. @B 14 EITEREIEREZIT),

11. #&BEH D Malfunction output
VCC EET 5.

VCC.

The early period of power—on for 14 seconds is the warm—up.

2. @B 14 DERIOAARELR 2 A ERHT 5,

Update the gas concentration every 2 seconds from 30 seconds after power—on starts.

3. EEEBALA 5 /A0 8RR TERRL IR E TH AR T 5,

From 5 minutes after power—on gas is detected with the accuracy described in [8. Performance].

10. £ —EEBHt4&  Sensor driving specifications
1. WS SN - IR CIREMEL IR,

Temperature compensation is performed with a thermistor mounted on the light receiving unit.

2. FOVATANMSNIMERDP DT AR EEZR T,

The gas concentration is calculated from the correction equation previously stored in the microcomputer.

1. FEREBRZ B OG> T Wi B BEEE)OBA | UART tHAA “Error” 2L %7 PWM A4

In case of malfunction of light emitting part or light receiving part, UART outputs “Error” and PWM is fixed at




SPECIFICATIONS Nissha FIS, Inc.

Parts Name  NDIR CO2 sensor module Specification No.
Model IR-935-04/100

12. UART Hi71 Output of UART
1. Rer P —i% PWM A ERNC T AR IS B L #IE 5% UART CTUUTA AT,

This sensor also outputs the gas concentration serial signal with UART.
2. W(EHAR 19200bps, 8bit, /YT 4722L, AbyT7 b, Zu—Hlf#iZzL, 0—5vDC, ASCIL, 72747 Hi

Transmitting protocol: 19200bps, 8bit, none parity, stop bits 1, no flow control, 0 to 5V DC, ASCII, Active Hi.
Concentration READ and RETURN in HEX code. Zero calibration and SPAN calibration in ASCII, the byte
of each frame is not steady, and which start from 0x32, and end in 0x21.

3. U7V IO Contents of SERIAL output
HARELT A% — A CHEBMICH )15 5,
If concentration should be uploaded automatically in ASCII, following is the format.

S || S || X = X X B2RIED p m |¥ |¥n

321322 A DASCIIZ—R T, UARTTF —Z Ik Ta—FR TRHOVET,
32 is the ASCII code of blank space. UART data ends with newline code.
#1) 1234ppm®H 77 For example:output of 1234 ppm:

i 2 3 4 p p m

0x20, 0x20, 0x20, 0x31, 0x32, 0x33, 0x34, 0x20, 0x70, 0x70, 0x6d,

f5]) Error®H{/]  For example:output of Error:
E r r o r

0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x45, 0x72, 0x72, 0x6F, 0x72,

&) BEEEEE T M7 DHS) For example:output of Warm—up countdown
gl 7

0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x37, 0x20, 0x20, 0x20, 0x20,

= 6

0x20, 0x20, 0x20, 0x37, 0x20, 0x20, 0x36, 0x20, 0x20, 0x20, 0x20,

1

0x20, 0x20, 0x20, 0x37, 0x20, 0x20, 0x31, 0x20, 0x20, 0x20, 0x20,




SPECIFICATIONS Nissha FIS, Inc.

Parts Name NDIR CO2 sensor module Specification No.
Model 1R-93S-04/100

13. PWM {71 Output of PWM
Ak P —i% UART HAERIZ PWM HA%35,
This sensor outputs PWM output separately from UART output.

JEEEH %P output range 400— 10000 ppm

A7)V cycle 1004 msec
ppm =10000ppm X (TH-2ms) /1000ms

PWM b JREEFHE
Formula to calculate the CO2
concentration in PWM:

TH 1% 1 %127 /v® High EFiE
TH is the time of high level in one cycle

High (VCC) IZE7E

IR PWM is fixed at VCC.

14. #WH9¥E  Mechanical characteristics

NO | IHH Parameter W%, 5:F Contents, conditions Bk Spec.
1| BlaRHEE ARy & IR DG BRI EE 9.8N (1kgHLA E
Tensile strength | Between connector and PCB More than 9.8N (1kgf)
2 | #REh T/ EE . BE&IEE 8. YERE) &2 3 5%
Vibration PR B B bR - 107200Hz Should satisfy 8. Performance ]

TREILEHEE : 36.3m/52(3.7G)
REIEAH: s 2—7 1543
TIBRIERE - 45 4 B

T X,Y,Z

3 | T ER—ILEEHIRERET. Im OFSH5I> | 18, thhEI 2R 55
Drop and impact | ZU— NREIC 3 A& 1 EFE FE 3. Should satisfy [8. Performance

15. EiF  Label
T I T & 2tth . SITAFEEE QR 2 —RERALIZTAEREHH 2,

Attach the label with the following model number, company name, serial number and QR code to the sensor.

IR-GISKKX

14TH &% Model No.
2iTH Stt4EL3 U7 %S  Company name and serial number

YY: BEE FEEOT2HT Two lower digits of production calendar year
MM: B5EH 01-12 Month, 01 to 12

DD: #3EH 01-31 day, 01 to 31

XXXX: hL—ZF5 0001 — 9999 Tracing No. 0001 to 9999

QR=—F: UTLES




SPECIFICATIONS Nissha FIS, Inc.

Parts Name  NDIR CO2 sensor module Specification No.
Model IR-93S-04/100

16. #E# Anti-humidity material
VBT E TS HRE M 2 A0 5, IiHBA1I Humiseal 1B5SINSLU(=T 77V 4033,
FIRE AR DB T-ER M AR AITERY 7 ul/ 7 AEZAD DO ITHIILRNE,
SRAMT 2> TRIREARE R L BB 2Ot EEAR & CEER L TRITE N,
Ty T LEZABFDOTITHI>TVRNIE,
Anti-humidity material is painted on the necessary parts of the sensor. Anti-humidity material type is HumiSeal
1B51INSLU.
Paint on circuit board electronic parts and welding points, and do not touch the hole for program writing.
Irradiate the circuit board using an ultraviolet lamp, the moisture—proof material fluorescent range completely covers
the conductive part, there are no holes for writing programs.

Fak Fak

i

i 3 R

17. MBOEEEIE Notes

1. MEDALEOHIE
O ERET TRIO X 512 1. 9nm LN &5,
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Parts Name NDIR CO2 sensor module
Model 1R-93S-04/100
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2. RUIEDHDOY 7 OHIRR :

AV N T PCB DEIFEZFEDITRNTL ZEW, ERAORKE 0. 4m L35,

FERWEFRONZ — (EKE) £ TOERE)

3. REIEHFHE: :

B RTAN—NE N-nZBIRNIE, FIAR—T b —EOEDOMMBIZH
N TIIWT RV, FTRISRT LI, RIA4—BE 2 —DLU T ORIz fith 7-54a .

o —DFERERIEL, A—HI—ICRLRET S,




SPECIFICATIONS Nissha FIS, Inc.

Parts Name NDIR CO2 sensor module Specification No.

Model

IR-938-04/100

18. B9E®¥ Related documents

1. HAEIftEE:  Packaging sheet
2. B4GEE: Product drawing

19. B&EtHFD  Design life

ABLEIT, AR B 2— VL TOEAMRES ., 10 sERHEE T 500835,

This product shall keep the basic performance as a gas sensor module for a period of 10 years.

20. HHEOEIKZLY Handling of this specification

AAAREIIEI% & NISSHA =7 7 A =24 (NISSHA 7V —7 % 8% %) Ofi# ] TRESN D,
This specification shall be exchanged between customer and NISSHA FIS Inc (Include NISSHA group) .

AAAREICFLES L TORW AR, B ko HE 5,

Other contents than specified in this specification shall be decided through mutual consultation between both
parties.

AHARE T AMAREO T FOERELIC, BEFICHRLRNIEET D, L, MARSEHE T2
ARHLEZERS

All or a part of this specification shall not be disclosed to any third parties without advance consent of the other
party. The above mentioned third party excludes agent.

<Example of sensor sensitivity>

12000
10000
8000

6000

Output (ppm}

4000

2000

0 2000 4000 6000 8000 10000 12000
CO2 concertation (ppm)




Watsk=Ez NISSHA T77 A4 TR XS4t
: e e Nissha FIS, Inc.
Packing Specifications
4. @& NDIR CO2 EZa—JL, IR-935-04/100
Parts name, number: éﬂﬂlﬂ 2?)?)0 &
NDIR CO2 module, IR-935-04/100 et oS
A —frT ~H#:585 X 175 X 175(4 &) mm EHE- 4 ke
Customer: General Size : 585 X 175 X 175(H) mm Weight: 4 kg
i RERE: -20C ~ 85C AFEHE: BA—
Customer Parts number: Storage: —20 deg ~ 85 deg Box Material: Corrugated cardboard

HRENZ Contents

U IEEERIC Ao TS,
The product is in the individual packaging bag.
—DDEIR—/Z 100 fHD RIS TN S,
The 100 products are in one corrugated cardboard.

2 DR — NV BIEEBR — IS TS,

2 corrugated cardboard are in one exterior corrugated cardboard.
1 ARELEATIZ 200 EARBSITND,

200 units are packed in one packing unit.

Part No.
-| Class
Part No. Quantity
Class Daie
Lot. No.
Quantity
Date
Lot. No.

HAEEH Packing Material

B¥7R—/V Corrugated cardboard: % paper
HHR-A Original Tray: Paper

RoHS 728 CRIESh QW AR WE A S AT E A |
FALTOY, =
This packing doesn’t use the material including a 1
prohibition material regulated in RoHS.

g PN L
L <Hk: 585 X 175 X 175(/%) mm
S Size: 585 X 175 X 175(H) mm

EEFH

HREEALT e WIS AT, RO atARE 35,

RETBHAE, R REDRNITERENRNZL, HANYT OFEHE-> THIATHZLE2HERT S,

Caution

The number of the storing case less than the packing unit assumes it any packing specifications.

When you keep it, do not be polluted by smells such as the paint. We recommend that you seal it up with the bag of the gas barrier.

JEFE history
#{TH: 20194E3 A48 (=5 i)
Issue date: March 4 2019 Drawing Approval




SISEE Product drawing
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S\/l\l;;.on =cdlinginatenal 62.6 (max) " Silicon sealing material
L e e e e R DR T
Q) (Black)

Unit : mm

Tolerance of dimensions unless otherwise specified is & 0.5 mm.

® Interference does not affect performance.
® If the amount of sealant applied is too small, it can be found in the inspection process.



