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Figure 1: Block Diagram CMOSens® EM1 Mass Flow Meter.
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CMOSens® EM1 Mass Flow Meter for Gases
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CMOSens® EM1 Mass Flow Meter for Gases THE SENSOR COMPANY
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CMOSens® EM1 Mass Flow Meter for Gases
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CMOSens® EM1 Mass Flow Meter for Gases
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CMOSens® EM1 Mass Flow Meter for Gases
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CMOSens® EM1 Mass Flow Meter for Gases
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CMOSens® EM1 Mass Flow Meter for Gases
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int=x.J P S i M B T AR I sl A R R e (R (RT R . O=ANFE| YES
7, {1.2°109.INT B84 5w s, INT=12000, B ARG 60 70 57— VK.
B BT 1] b A K 45ms.
R EHRERIER, Al EE (NT?=Status)

updatetemp.! T2l 2 BB P AR AN I s, 8 Ay 2 int=0 YES
rdatax. B A EE U, ik x=0,..,9)
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test. IR R t YES
reset. mETFEAL

EEYH:

o iy A i A 1R
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CMOSens® EM1 Mass Flow Meter for Gases

3.2 MEMME vs. 7K

TEM BB (8] 5 43 e 2 (Al — P . 7]
Ref e O arER THhaH . MikS 124671
STHEERIY, g5 BRI E R [A] E] B% A 80ms, 1T
MIRFEERCORI) 15 frorFEEmy, B AR
640ms 5 EAT .

AR T f# ] res=value $i5-2 15 B 53 B2 (¥ 0T LI 1]

3.3 PWEAK

B4 3.1 BB TR, NZE il &
Y] EEROM ({18 1E. [K Ik, Sensirion 7% 7E
push RTS8 FH EML  EML Sk 15 B Ry 1) by
ISR, MR ELS RGN T —I
MW s

M7E EMLTE GET B MR, & H gk
VR GET & 5 A s, ®B—> GET &
J&i, EEPROM A7t B CHB S S

NEBES | BHEZ [Hz]
res= SR [bit] | AR EHA]
[ms]

0 8 5 200
1 9 10 100
2 10 20 50
3 11 40 25
4 12 80 12.5
5 13 160 6.25
6 14 320 3.125
7 15 640 1.56
R 6: R

RS iR Notes

ERROR 01 T FE4

ERROR 02 FERIE A

ERROR 03 W= R AR

ERROR 04 T AE L AR

ERROR 05 A%

ERROR 06 2%

ERROR 50 TR ) EEPROM

ERROR 99 DRSS

4 CMOSens® EM1 R ERE 44
4.1 FERErEKE

8.0 bar / 116 psi for steady operation, 12.0 bar / 174 psi for short time operation

N7 i -40°C to 100°C / -40°F to 212°F
WG R R 0°C to 60°C / 32 °F to 140°F

B NHERAE R 7

1R ) 40.0 bar / 580 psi
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CMOSens® EM1 Mass Flow Meter for Gases

4.2 BSHEME
% 7: CMOSens® EM1 44iF
SH %A w/ME | BME | mKME | B4
JERR R DC 7 9 18 v
VDD =9V, no load 19 mA
i ey J
LR VDD =9V, 3k at RS232 output 24 mA
IhkE VDD =9V, no load 171 mw
2 8: CMOSens® EM1 RS232 45 1k.
S M B/ME. | BUBE | BRORME | BT
RS232 %
" g Transmitter output loaded 15 19 V
i HH R O B0 with 3O
et H At HLBE 300 Q
e HH RGBS R +18 mA
RS232 %\
S ENE A -15 15 v
B2 B HE T
i 0.8 1.2 V
= 1.7 2.4 Vv
i G 0.2 0.5 1.0 V
FHAE 3 5 7 kQ
2 9: CMOSens® EM1 SPI #54: (#5154 & 10).
Symbol| Parameter Conditions Min. Typ. Max. Units
Vol R P not connected 0 0.2 0.4 v
Voh e T not connected 48 4.9 5 %
Vol o A RI=100kQ2 0 0.2 0.5 %
Voh v T RI=100kQ 2.4 4.45 v
loh | ‘it vdd = 5V 60 WA
lol i A LR Vdd = 5V 0.3 mA
fop SCK 4% 86.4 kHz
tro b AR not connected 40 ns
tfo T RS (] not connected 26 ns
tro b AR RI=100kQ2 42 ns
tfo T H T BN ) RI=100kQ2 30 ns
telk I A e FELF I T 11.57 us
e PUSH-Mode 8 9
tcss | /CS W EI A GET -Mode 8 45010 ps
NV PUSH Mode 1000
st | RIS GET Mode 46010 WS
) . \ PUSH-Mode 66 370
AN _/l—‘é:/ N
twait 8 7 J5 S5 Aoy I 1] GET -Mode 19 370 us
Www.sensirion.com.cn TEL: +86 755 8252 1501 BRESTAS GRYID AMR/AF  Sensirion - the sensor company 11
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CMOSens® EM1 Mass Flow Meter for Gases

tst
/ICS
tcss tclk ‘ twait
SCK [\ /
MSB LSB
MOSI bit bit bit bit bit bit
15 14...9 8 7 6...1 0

& 10 : Timing Diagram of the CMOSens® MFM SP! Interface.

4.3 SPI & H
T E iR 7 CMOSens® EM1 device SPI mode H 4R A% i i il
MOSI H 5 75 i Bh T BAIES IR ol 4 B

1=SCK T 23] A A
2 = MOSI TS
3=/CS Jridk
Tek Single Seq 1.00MS.’55 - L

______________________ U NN

Ch2 .00V MS0.0us Ch3j 2.2V

11 : 4 {E Y5 [ 0000100110010010 bin / 0992 hex / 2450 dec ==> 19.14 In/min

VER: S7FF RS232 85 1 e 9% HU G B 44F ] LAYE http://www.sensirion.com R %K.

Www.sensirion.com.cn TEL: +86 755 8252 1501 BRESTAS GRYID AMR/AF  Sensirion - the sensor company 12
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CMOSens® EM1 Mass Flow Meter for Gases

5 WHERTMZEEE

51 4h5%

CMOSens® EcoLine EM 1 Jifi & it &1t 4752
B4 A5 ) SRR IR B « L3S T A, AI7RSZ 8
bars (116 psi) it % .
YRR 22 5645 B LR 12 M 8.

52 ME#ERE

EcoLine EM 1 1244 ] =244t — /> G3/8 1
QFEN, SREHRE. N TEISERMN &L
R, Sensirion 2 3 f# H BN O AT HER: .

PRATHERE T 21 845 () i 4 -

ANEIRPRHEAT MBSO A

NIE B B SRR, Sensirion 58 F1 HUE
FHELHE RN R 28

Standard version straight

5.3 Recommended connector types
Sensirion ¥ LA T R4 25 1:

18} Legris (www.legris.com)

No. 3101 0617 ; G3/8; Tube OD=6mm
No. 3101 0817 ; G3/8; Tube OD=8mm
No. 3101 1017 ; G3/8; Tube OD=10mm
No. 3101 1217 ; G3/8; Tube OD=12mm
No. 3101 1417 ; G3/8; Tube OD=14mm

AME: Hausamann (www.hausammann.com)
No. 38.129; G3/8; Tube ID=6mm

No. 38.130; G3/8; Tube ID=8mm

No. 38.131; G3/8; Tube ID=10mm

No. 38.132; G3/8; Tube ID=13mm

Manifold version with 90° angle (for volume applications)

5 ﬂ | E— |
~ w |gTs |
2 & (] s
<l
1 U S 1 T T
J g ! i D
= o _Jdl 3 - 132
VAR o S 437 | 443
U
33 = L
_1243] _

12 : CMOSens® EcoLine EM1 #73 R ~) fll 22365 &,

WWW.Sensirion.com.cn TEL: +86 755 8252 1501
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CMOSens® EM1 Mass Flow Meter for Gases

SENSIRION

THE SENSOR COMPANY

6 WHER

€ CMOSens® EcoLine EM 1 & %144 &, i

%%ﬁn?ﬁ”%ﬂz’fﬁl:%%o * %9.6/%" é‘cﬁaﬁ?}:ﬂﬂ'f;u’ 1/%

5 7] http://www.sensirion.com

Calibrated for Gas Type Range Connection Code
it 0-200 In/min HATCIERED EMINVIROV 1A
TR 0 - 20 In/min HA TG EMINRIROV_1A
e 0- 0.5 In/min BRI EMINLIROV_1IN
fﬁ 0 - 0.05 In/min EEVpweEt EMINHIROV_IN
6.1 REFTERN
10 AR AL
Tvpical flow unit Reference condition
P Gas Temperature Gas Pressure
min/min (norm milliliter per minute)
- - - 0°C/32°F
In/min (norm liter per minute) )
- - - 1013 mbar / 14.69 psi
sccm (standard cubic centimeter per minute)
- - 20°C/68° F
slm (standard liter per minute)
Example: Relationship for N, between:
In/min (0°C, 1013 mbar) and sim (20°C / 68°F, 1013 mbar / 14.69)
1 In/min = 1.073 slm
10 In/min = 10.73 slm
7 IHREIE
Date Version Page(s) Changes
August 2002 Preliminary all First public release
March 2004 V2.2 all Specifications, typos, various small modifications
March 2005 V2.3 all Specifications, typos, various small modifications
June-August 2006 | V2.5 1-5,9,10, General update. l.e. EEPROM write access recommendation, new
13-16 disclaimer, new model (Typ. EM1NH), introduction of revision history

R

WWW.Sensirion.com.cn
15
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CMOSens® EM1 Mass Flow Meter for Gases

BRI

P AT T2 % & aUE Ik B 2R
%, B N TR R T S SN S A R
7o WAESFIXREEYIR], SFBOECEEIA S
A5 35 T SR e LA R T A SH R L
N, 3 HARIE SENSIRION AG FlH: A 51,
TAFE, DX HMREE, BT RS
.
ESD B8

CMOSens® EcolLine EM 1 FEifEitE—
MHTF# . B, Sensirion @ AEERIER &
i A FH A v ESD B o
Zang

SENSIRION AG X 7= it 1) B2 A i AT 4 £/
UE, FHARAIEE RN, B SRR P2 ol B % 1 N
B AR B4R, “HLAE” REEA
RIS H P HR. A NEERE, S
“CHUR FERAZ 25 IR & SIE B L R
A0 .

CC and CE Statement

CMOSens® EcolLine EM 1 7= fit £ 4 4 -l
iR, %M FCC 415 (FCC CFRA47) £ 15 &Ry,
56 Class B F R & HIHE « X TN AN &
WA FTH, 2t 7 ASEMR. Ik
WA, AT T DA SO e Re & . iR
AR U B e BT, AR R4 FRIEAE G
FAREE . SR, HABEIRUESE N A 23 & Y
T RS RS g EHLE AR
PGS0, B2 H P B2 E I R 204 it
HEBR T

SENSIRION AG A B 2748 7= it A% A AS
B, ARG TN DhReRi .
CMOSens® & Sensiion [ B #5 -
Copyright©2003-2004, Sensirion AG.
All rights reserved.

o IHVERL, XA BE A A T
BRI B H B 14 R N HRE4S Sensirion;

o A BLR JE B AR B A AR
Sensirion FFLAE IR E R Wil M
B TAERAE,

o AT AE A S AT IR E] Sensirion,

o RN PR A 2 B YRS B
E.

opyright® 2001-2006, SENSIRION.
CMOSens® is a trademark of Sensirion

All rights reserved

o HUBTIM BB TR L

o BRI AT T,

o CRRBCENIRESZ AR IER B AT AR
Ho

o LR ECE BIRET K EM.

C€

The CMOSens® EM1 device fully complies with norm
EN 61000-6-1 to EN 61000-6-4 (Immunity and
Emission Test Series).

FE AT

BIHBE 5 GRYID HBR/AE Phone:  +86 755 8252 1501
+ 86 755 8252 1580

BRIIT AR H X <5 FH % 30375 Fax:

KN RSN -] e-mail.  zzl@sensirion.com.cn
2411 = Web: website:  www.sensirion.com.cn

WWW.Sensirion.com.cn TEL: +86 755 8252 1501
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