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The history and future prospects of Azbil's MEMS technology
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For Azbil, in its mission to provide people with safety, comfort, and fulfillment and to preserve the
environment by utilizing measurement and control technology and following its philosophy of “human-centered
automation,” sensors are a key component, and microelectromechanical systems(MEMS) are a very important
core technology for realizing high-performance, high-value-added sensors. Azbil noticed this early on, and in
the mid-1980s began constructing a cleanroom and developing application technology for MEMS sensors. This
paper looks at the history, technology, and features of major MEMS sensors and discusses future prospects.
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Upgrading a sapphire-based capacitance manometer for reduced
size and enhanced anti-deposition characteristics
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Takuya Ishihara
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We have developed a new vacuum gauge that dramatically improves our previous sapphire capacitance
diaphragm gauge model (SPG), which was developed for use in semiconductor manufacturing processes. The
sensor chip and the peripheral package structure have been thoroughly reworked for compact size, smaller
volume, and high pressure resistance. The specially designed diaphragm structure now has significantly
improved resistance to deposition. Also, by separating the sensor element from the circuit boards we have been
able to raise the operating temperature from 200°C to 250°C, allowing us to meet a great variety of customer
needs related to continuously developing semiconductor manufacturing processes.
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A differential pressure sensor with ultra-overpressure resistance
and an integrated overload protection system utilizing MEMS
technology
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Utilizing MEMS technology, including grayscale photolithography, wafer-level surface activated bonding
(SAB), and a combination Bosch and non-Bosch processing technique, we have developed a differential
pressure sensor with a revolutionary structure capable of resisting differential pressures approximately
630 times higher than those used at the sensor chip level. Additionally, this single sensor chip can make
high-precision measurements of both differential pressure (DP) and static pressure (SP), and can measure
differential pressure and pressure even when pressure exceeding the DP range is applied.
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Design and application study of an oil-free high-sensitivity pressure
sensor
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Yuki Seto
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The piezoresistive pressure sensor in our pressure and differential-pressure transmitters ensures high
stability not only in atmospheric conditions but also in high humidity. Taking advantage of this characteristic,
we decided to test whether it could handle the stress placed on a pressure sensor under sanitary specifications.
Products for sanitary use must meet a number of requirements, and there are currently no sensors that satisfy
the requirement for oil-free operation in particular. We welded a MEMS sensor element of our own design to a
metal pressure-receiving diaphragm to directly detect strain. We were able to demonstrate that such a device
could provide high-accuracy pressure sensing rivaling that of a liquid-filled sensor even without the use of oil.
We also report on the technical verification of this technology with a view to applying it to force sensors for
robot arms and hands.
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Improving mass flow controller usability

KE ##

Kazutaka Ohnuki
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Due to a decrease in the number of skilled workers and stricter quality requirements in the mechanical,
electrical, semiconductor, and other markets, automation of control involving mass flow controllers is
progressing apace. Since an increasing number of measuring instruments are being managed by a limited
number of operators, there is a growing demand for a quick means of ascertaining their status and for easy-to-
use operating methods. By redesigning the user interface and providing better adaptability to various operating
conditions, we are able to offer a mass flow controller that satisfies market demands and provides optimal

control for more applications than existing products.
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Sensor packaging technology maximizes MEMS sensor capabilities

W Rih Rl oAl

Koji Seki Munekazu Katagiri
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For the development of MEMS sensors, which is essential measurement and control technology, Azbil
possesses both the MEMS sensor chip technology and the sensor packaging technology required. These
capabilities enable Azbil to develop superior measurement and control devices not easily emulated by
competitors. Sensor packaging must compensate for the characteristics of the MEMS sensor chip that are
disadvantageous for commercialization, such as variations in film thickness across the wafer and a thermal
expansion coefficient that is different from that of metals, while at the same time fully utilizing the superior
characteristics of the MEMS sensor chip materials. In this paper, we report on Azbil’ s sensor packaging
technology.
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A new cleanroom design concept for bringing original MEMS

sensors to market efficiently
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As a development base for MEMS sensors, Azbil completed the construction of a new cleanroom at its
Fujisawa Technology Center in September 2022. The cleanroom’s purpose is to efficiently develop MEMS
sensors and to support their mass production. The cleanroom, along with the young engineers who have
grown through their involvement in its construction and equipment installation, is expected to be a long-term
foundation for the development of technology for Azbil's sensing and control business.
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To protect each component of its building air-conditioning systems, Azbil has been using measures such as
public key cryptography to prevent tampering with programs, and firewalls to foil attacks through the network.
In order to further tighten security, we have now implemented functionality that prevents malicious attackers
from running unauthorized programs on the component equipment of the building air conditioning system
(programs that are not on a white list of allowed executable files) and that warns operators with an alarm
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when an unauthorized access attempt is detected.

1. EUSHIC

GH, FAN—tF2) T4 2D HRMITOFTHLLE
fELCTET WD, EENHON Y =7 D SE A 550,
Hili S AT L% o 7o R EE RN BB D HiiE S Tw b,
ZOXH) HIRWO, FEFHEEBIILD, ENVVATALS
FBPAN— T4 TI b 2) FA AL K54 Vs
WESI, ENVEHIATAIBWTH T 0 %tFa) 74
FIRARDEN S L)k oTE,

EVZEHY AT ADX % 2) T4 0 7 AV AZR DA
FHRWVEN | OBIENETH 72, Lo L, oot Fa
VT4 EHROBETILDY, BICKBTFOEW LSO TLY
MWVt F ) T4 KRR LN T W5,

2. YAN—HBOWNREBRAZRE

AFTIE, TRAEVOUEWZERH Y AT AIBIFARIET 2
£ A EICOWTHEATH. BN AT AL, KLIR
D, BHAPCLBBOMET Y M —F L E TR S
TWwh, ATy ba—F TRECREREDOHHRE IE -
ZRIL, KRR E DR D nZ L%, FRL—
Z M HPCETHAB ML TV A,

1 RIEPORELEELZTIBRICTHERSNZEZOH LY 7T
VTR I — ORI

PAN—BUBIIREL G T, ARV Z T L7
ME DA N— gL | BBRE D -G 95 O
D AN 3D, EOR AR L, OEHHPCR
H@AEE A Y 7 — 7 RO IE i KB g R s e &
N5, Ay NT—2HEIKE, BE SN bR AREZ XL
NCRS

F72, ENVZERHI AT LB AN— BT, &
BEZTLEOBEPFIIRECORKAI Pa—F
Thb. MEIV MNI—TPRBEEZITTIATLIY I T
B, 2R B AR, A AR 2 & Ol AR 2
{72, KRIERLTEIE R E DM TER RS2,
T =Y DIENTERL LD O EI 5,

WEREICLBERAPCIRIE
ERAPCOYA )L AER
TIERIHARBERR
| | #AD0-5 _' EREPC
% F 5
SEBR Y N T— T HEH
BACnet/IF
BHED
FIA2
FEET RALE AL RS (23
il o 4 o =

H1 &y hT7—U@BRRHERAZER

azbil Technical Review 202344 #1155

42



savic-net™ FX/GHICHIFBDYAN—tFa2U TS

43

3. RERDEX2UT 3%

T AECNDEIWVZER Y AT LCTH bsavic-net FXB LU,
savic-net G5TI, MAEIY M —FITRFTHREELT,
RSA(W; 52 IGH L72) AR 5 X2 L7 arg
DY SABIED AT EAL TS, T2, HiGar ha—
TORERR=FE2HLZHZLT, Ay bT—7HTARIE
277 AENTZY, DoSEBIZLY) VAT LTI L7720
BIVAY ZPERL T WA,

LA LIES, IEFHII L)L TEY, FRZ, Wi
GHNZ b S/ EBOH YW BEFIZLdmEGIr ha—IF~
DAIET 72 A% B CHALADHER B TIEIA T TH -

3
t,()()o

4. 58D EFXaAUT14XE

ZIT, ENVERIATAINTHE5%5F2) 740}
HEME L7z ENVERYATLAORMELT, HADOHEH
HERE B L SN B, F AN Ay T — 2 1R
TO—H)V 7k NI — 7R TREE SN 2505 5N 5,
O—ANptky NI —=2 ThH b0t xaT THb—I, VA
T AR AR ISR LTI A NVART Y 7 R &AL, /35—
VT T ANEEIIRINE I 5@ AL v,

TV UIVETY AT ADO R R R E 2T, LD iRE
HbFX2) T4 EROLBESFIANIC, HOMPLDHES
Wiz, BER #3537 7 7 AV AN (K74 M)A I
HHELRW7UZ I 2081E% B, A74 M)A NIy AV
X TR RBATHI LI LTz, EUS, EVEHY AT
DML TEZON LB BEOMB L ZDRE, BIUREK
WZDOWTRTS

1 OWEIERZ EOME

WEER B
(FR-RARRK-ZE)

POES

1ra2—xy b1 MERXHEDS
AHZUSBREHAT, BEHRAPCHY
TIVARZL, BEROBERHI TE
w<%h%B,

1ra—zxy bERELEY, B
HPCOUSBR—h&IEL, &
EDMIBRIBHMKICLY, BK
ICEBTAIWRRBEEERGS,

ERAPCRHETERENH D4
L—2XE=FICLY, K&
FO—FHRIETIEXEZ,
T AREPEROERY TEL
%3,

ERAPCICHTEATAPUX
R AILZSESRY 7 FEAIC &
V), BEHRBAPCLETCORETOY
SLOEEEMFIL, HEIH
0= OWEERLETS,

Fy NT—=JICAREICERS N
AR P E Ry NT— TR B
T, A MA-FHFRIETY
tXEZR, T-ZNERERD
ERNTELELL D,

BEILMO—FICHTEIRTA
FUZRNEIY AL IR T M
AlC&Y), A3 AO-5ET
DARET7OVZLDEE & HH
L, &3> rO0-5~"0HE%
BHIES %,

41 FRTAPIRPEIGAILZIIEY TR EIE

RTA M)A ANZS R 7 M, BifEE #3592
T774NV%YAL (RTA M)A IZBHL, FOVALE
TCZET T AN OMRE), 5, HIRE G254 T

AN T D Tdh b #2212

Z DR E LD,

azbil Technical Review 202344 %47 %

R2 RTAMIRMETNIREY T DI

HEE i

FTARNIZNMIBEHEINTOWEWEFT I 71
JAIWAETORIE | )V (B3R Frexe/dll/bat & E) DiRENE, F
EHEEICKY) Oy vah 3,

RTA M) ZAMIERSNEEFTI 7V,

BEADRALE RERBEICIVER, HIR» IOy ISh
%,
RT771VOEE, HIRRZTI5HEE, X
EEEH RIF7AIVERRISKTA M) XM SRRHT
BULENDH D,

REHERER RHBE, S8 K> 1T (CD/DVD
KS4TRUSB xEVLE) 1D, EF774
IWEBEERETEIEETER L,

TAIWZADFy b T —
TRRARIE

AR OB REMEEME, TTVr—Ya D12

R—ILXREFHIETEHEL,

NG =2y F U TR A VAR 7 T, FriLwvoA
WARIEET BT NICIANAER T TANVERET L 2T H
XS0 oizxtL, F7A M)A A VARV 7 8T
BH LI A NVADTAELTOTIANVAERT 7ANEEH
FTHI LGP TE S K21 DENER L7,

I =W F TR
DALMY T

r‘Bﬂyj Oz P /\ _ e

F BRI ILR ( 5
: L
F_ FHED AL \

/)

N
I3
2

& JOwvo
- TERW

A 4

RO NUZ B
A LI T

r ERYI DT

[BED-)LX

FEDAILA

X2 Ng—1TyF IR AMNEITRE
RTA YR REIGAILZIFHEY 7 b D&

4.2 BEEHBAPCADIE

savic-net FXB XU savic-net GEOEHIHPCIZRL, &
TA MY AN A N2 H Y 7 b REAL, BEHAPCE R
ML Eay ha—o OB EZ2[hIEL7-.

JEABMGRIIATA M)A NOEHIIAELL, BESE
DHEETT ) I FIANRExcel 2EDY T T 2T %A ~
A=V L2 EIZBRY, R SN 58, — I
AR TA DY AR A V2V 7 D E L LTHRTA Y
APDOEFHPTEL LI L0

4.3 HEIACPO—FAOFE

Ay NI = ZICRIEICH A SN R B2 R, AT A Y b
7 — 7 REHOBEAOBEEN 2R E LT, savic-net G5D
Ay bPa—FZLTHRTA PY R MY AV AR ey 7
M A LTz ZORBERTE TR TS,

431 FAXRL—L2EZEEE

FTA M)A MERROEEIEL, eIy ba—5ZLIZFN
AAFEMMBE L VFTHIZENTE S, BEHA A—Y # K31
R

Briea o -raM  ee

Han ax 37b-7  SAWN  A-ya>  WEWE ReE& FaTOrIAEE

M3 BEEf*—

RTA M)A MEREDOA RN - WA, 541 AFGE (2L
T, T TANR=Yay), BERORG O Y, Bkl B
VAT LADAADOHMAIETA M)A MEREE I AL Z
LX), BEOMRE S 572 R — ¥ AR O T
BECEDEIITRoT VA,

432 F1EREE

ARTA M)A AN AT 7 bR B AT H720121F,
BEIFIIAAOBEHAM» LT L, T00, B
BEIEDORDBELFL)FALNIE ST, FTLPY AR
DBAFEEZ BIRNCTEDMAAMATEALZ, KT P AL
B ANAY TN LAy M a—FDATA L
AxRWEAL, B TEBENE LTz,

OB, THTTI7T4R=2ary LT —
AY o Flzo ISR TA M)A MY A VAR HEY 7 b
WU R o724 TY, ALY ARBATSHEHEICT
TTANR=Yary BLO, BREOHMLWREREFIEL
2o BT OEWITDOSA LY AT 7 F4N— 3 VD
Nz M4ZR 95

——
KON=Y3T7v7

3

G521V RXT7 7L

@71tvR
FOFANR—2aY

e
EME

MIRTA MR NMEREB AR DON— 30D 5DN—T 3V 7y TEEDH

X4 ERPOEMETOS AL AT ITAN=23>Dikh

4.3.3 BIEHEANDOZEIIOWVWT

savic-net G521, SEHHUIARL —F 2SHHIIERT 7
VEERVER T X 2N D 5 EHHICHEICT 7Y 2
FECTEDLMERRIERETH H0%, ZOWFMEIDZITHRTA MY
AN AN 7 b EDOFPED N,

RTAMIANTANZ K 7 b EBA LTS A, wh
Ay a—=gNOTaTITLEETTLEIZ, AT7AL M)A
OEHPUEE D, OFY, WIET 7V 2R T 5720
RTAMIANOEFIZ L BREBIRMAFEETH2D, BE
LFOFFMZRRATCLE) LW IMEND 572,

2T, B OURE 0720, EHTICERT Sh 7w
7S h (FERR=254 ) &, EARICEF SN LILRT
T TEME ST, BRI =Y 2 A E R L
720 TOXITHFTIHRTA M)A ZEI T 544 AE
BATLHIET, WA 5REMEI0MH SH10F#E F
TRIBIZHEMHLL 720 5127 DA AZ LT S,

RO FUAMBEA—RASA )
JCR : bbbtiddd!....
JNwZafE: 32345886

il WEFTURKRDIA FUR M
ey (binary/script)
Update ! 1| JCisammecor.

RO BUAMNT—TK)
JUR : bbbtidddl....
JA\W =118 : 3234bcBd86...

JXZ : l:aaalbbb/SCOL*/...
J\w =11 : e6aabbcBd86...

®5 FTARMJRNEF DR

Fo, WRT 7L A2BEWAEEE L, EEEL-
ToEEWREIX P LCTHEHAT L EN D S,

WIR7 7R R EBT L7720, A3 v -5 Tk
Dockera ¥ 7 F L MHEN 2R LEMi 2 EH LTV 5, 2
VTFTTVERHTLE, TV = ary ST 53
YT FUAXYBEICER SN S720, FTA P AMIE
FREINT2T 7AIWSA L DA77 LD B -
Too FTT, BIRNIER I 7 7AWV LTHERTA Y
AMDOHIH T ERDED, FTA VA NDERELIT720

4.3.4 PETIEABREEOANL —2ADEH

RIET 7w A% kT 2 MARH > T, ZhaF R
L—Z AT A R VE, B2 ZIFTWAIZH
AbOLTZEORRERELTCLE) ZLICR ) 2%,
ZIT, AT b a—FADFRTA B A M A%
V7 MTIE, RIET 7 AR LB E RS s %
HAAAZBAFE L 720 BIETZ £ ARBE O 7 0 — 2 [M61275R
R

H2 Ay bu—Z TEHETAHIERT S -3y

azbil Technical Review 202344 H 5475

44



savic-net™ FX/GICEF B YA N—tF2 U T 1 R

45

05 LEE
(B=H]R)

RDA RURARFTY

OK )
JOUSLETIOvS. EREE
(BEmzIJ0Ovo. BHRFEL)
0935 LS
(BEHX0IEE)

M6 FRE7VtAEHIEO7O—

FRU—=F0, #HEIy v a—F IR TEARIET 72 AN
ol LRI TE D720, MR RTIEAST] fE
THbo WA A—Y Z TR

&= savicnetG5 W

2022/12/1313:05:39 F/{«r DEVBH-000000-001 BH-1A
w3 THER FEIJOI/SLRTFTELE

= savicnetG5 | = 07 | £45(ELQ-000000-001)
=4 ¢ 4
vy=o¥ V B
Elen I

El=n

E] smzzn QO 2022

0 2022

2022

X7 AFRIET77tXRHEEODERRKT

435 RETVEAEHBEOREE
FEARTEEF2) FAARY T EREL TN D720,
AR OREDN TR L Do WD, EZDT 7NV
ARESNIZZD%, 77 AW, 774NNy v adfli (S
ASNI=ORGER) 2307 TEIFC & 5720, AL
BRIEOTAEATTREE 250 A4 7 0 — 2 X8R T

[315] [FA%E]
Ry o Py IF—20OmE
i e
BEIOVSLAUU=R
N=23>7vT | 4 : .
[FEZOSIS L
SETIRA)
pr— ['34»7\@;1{ i
F—HUR MNP L BT 2
[ JLAHRH]
MG &
BI>SZFPUMY

X8 AET7VEXEHEDRHE-NIETO—

azbil Technical Review 202344 7415

5. HHYIC

L2 T A ORMWA M HEE LTRDOOND L9
12> TETWAIRBUICB T, TRTOEMIH L TORK
BEROYLF2)TALXVORMEE, IDEEREF2) T4
LANWVERDDBRESFICHNT 720 ) 22— a v ORAEET
Re& L7z

TRAENLTIZ, R THA RSB 2Tk
A e EL, RHEICEGET LT o oMKk R
HlEHEL TS, oo ZEE LD, BT Lo
TEHICE DR F ) T4 R FEEL T 5, byt
ROBEETFE oY — 7L 20585 bic Xy, ot
F2) T4 T NERGIEL, X0 —E oK EED
L2 >TWL I ENSHOPETH 5o

<ZHLHR>
(1) #RFEEA
EVYATAIBIFBHAN— 74TV - LFa)
TAFRAA K T4 V18(2019.6)
https://www.meti.go.jp/press/2019/06/201906170
05/20190617005_01.pdf

(2) REFHEER )
ENVIATAIBIFETFAN— T4 I HN - kFa)

TAXHRAARTA > (MG 222 AT 2) B1R
https://www.meti.go.jp/shingikai/mono_info_
service/sangyo_cyber/wg_seido/wg_building/
pdf/20221024_1.pdf

(3) [RE S FH A > AT AR AR i 0 F2 RE R A
DA | A
https://www.ipa.go.jp/files/000101403.pdf

(4) MBS AT LDXF2) T4 VAT HHAA R 520
https://www.ipa.go.jp/files/000080712.pdf

<FHEE>
savic-netid 7 X U VR A S AL OEIE TS
DockeriZDocker Inc. DBHE TS,
Excelld K EMicrosoft Corporation?® K[EB L O'Z D1l
DENZ B2 B EEE T

<FELZPE>
WM BE 7 AR AHE
U AF LA w8 —— BSSAEL B IS 1D

T E = — NS T B 720 D 2L — Ml AL He il
Air conditioning zone segmentation technology to meet individual
comfort needs

=B BENG

Takaharu Saegusa

e KR

Taro Inami

Ry W5 KE  #
Teruyoshi Haba Jun Mizutaka

F—7—F
2 hTIVEHRE, IVBIEIES X T L, 2TV XT4+— DD, RHOX IS, WP (7—9 7L —X) &>,
7R M, BRI L—T 3>

W THAL (6~120d B (ML S 7 223l 2 239 %7200, RN S IR EZ L T2 5 B Rl
TRHOF eIzl srar  a—S2% L7z, $72, ZZHEALOM I X ARIBOR O T % s 572
DRI REE EB L 720 SNOBFLZHMIC LY, IWHOERE Y AT LTH L VRS AT L w7 AT+ — N
DDE LTHGALL7=DT, ZDOMEXSIT5,

F7-, SN LB E I 2L —2a IC X DRI L, BREEEER 12 CPredicted Mean Vote (PMV : - FilliE
W) RIRELL L TRV Z - L 72D C, ZOWNEZHET 5,

To subdivide air conditioning control into diffuser units covering from 6ni to 12mi, we developed diffuser
dampers with a mechanism to adjust airflow volume, along with a controller to modulate the dampers. We
also implemented a control algorithm to resolve air interference between diffusers arising from the subdivision
into air diffuser units. These new technological developments were applied in the diffuser’s variable air volume
control as the commercially available cell-based air conditioning system; Nexfort damper for diffuser. After the
control algorithm was verified in simulations, we evaluated its effectiveness in an environmental laboratory
based on the Predicted Mean Vote (PMV) index.

1. (FU&IC T, 6~12ni &) KD MIGAL SN 7RI HAL CTHEBIL
7oo EBIL 22 %, S hlidt s bV AT L H
DXV AT L A7 A7+ = DDELTHEN LA
DT, TOMEL S AT LRGSR OR BB L EDEA
A2 CTHHET 5,

ZEFRHAL M LT AL, OB O TEHE VI Bk
AT T Do CORBEE RIS L7201 L 72T VA
Ml e, fEROBEREZ W R LZ2H LWL —THfe% 35
T, BB ORERRRICIRA L2 3 2L —2 a U Hiin, B
T OBRBE F B S TR L 7o R A 4R THUS T 5,

Za—/ = VRO EEFREIBLT, +74 2D
T—=0 TV —=ANDREL, k222352 L bpo
P (=) 1T/ TERTTLEN) I, LMt
NEHATVRS (KD),

fitHDVariable Air Volume (VAV) Y AF AL BEY
b7V 22 TIR100m AR EZ HAZE LTAT o T %, JAUE R
RIS S 22N &, B FL AT & Information
and Communication Technology (ICT) = A& HE5Z

WEETIE nnsix

ZERADHIETETS RN TULVREANE S
FL-BURBEISNRLN

EoEERID——XICADEERALET

-

>>> ABBpIrnid ADNRIFUE ABELESIE
PUER #42 E<&A

<&

HlaizOiET
N HRlzORRE AWFET
mAasnad e

2FEZR AICHFYUHR>T ENENZA

1 o= —X0#E

azbil Technical Review 202344 #1155

46



BRIHE =—XITRINT DI DZEFE Y — 0Ll

47

2. AT LB

37 A7 % —FDDD Y AT LM R R T (1M2) .

(1) RHII5 203

I ha—5& Bluetooth®Low Energy (BLE) %5154
i 2 72, WAROWHINZ AT B 51 57 273Ky 7 A

Q) WP(7—2 7L —2) ¥

ML ERBEMICRRE L, i, @, REZEoFHIE%ZBLE
SR TR S > 72 3%AE

(3) A= — T+ V1C L B ZeiiRE

T—=N—=DAR—=F T+ A VA= L, ZFHDOON/
OFFR IR EE1T

(4) ZEga v bua—3

BAVATLAD)E— N LTIRINA S 28 & 2% #
4 il

F72, EBROFREDTICRB T 5,

21 mEOs o

Ji TEECRCE L, fR LM oBEERe AR 8L 35700
12, B e fib e Wil AR LT,

wOKRAED G200 1 7/ CHEESkg:, BRALZFEHRTS
LEBIT, Ry Z AW I AT —VERIELT, BICH
BRI E B OXFRAARELE LTV 5,

Bluetooth® Low Energy (BLE) #5222 Pk L, i
fE BRI R T A Y L 2L L, P BT
Flio RIBEADT 7L AZAREL LTV A,

2.2 WP(7—97L—X)t>Y

JE s ) A S TR BE 13 7, T EE & B ORI 2 BLE
WETHNTE, TAXLALyFTHY, B THIARE

%’ savic-net™G5
1 @z r0-5

" ermmERARELET

© BAVATLDUE—LELTIREOS /X

LHOT, LAT I MIEDLETEDIHEER, Wk TE5,

KI5 2 8D ) OWPY v % BRI 5720,
TRLVARELGEMD IO V=7 ) Y VEENRAET
5o

V=T =t NI LB HEEICLYPIRE R GSIRAT) 12
LESNLEINCLVEMET 5o

Wi 3§ 2B 4T, RERNZHLWRI2HHE,
B IRHZ60F S8R ICHBIICEI D Bz, o2 LARE )
B ZEVIRIC TR, ST Wa,

23 ARY—=WR7x2TF7 TV

AT AT+ =" DDV AT ATHREGOHRIELZITH720DT
TN —=2avThb, ZOT TV ed T4 AT—h—DF-F
HLDAY—=FT A VA VA=V LTHHH) LT, WK
T SO R INATZ DB RE R P35,

RIS 2 S ERVEREICIE, PIOLED % R0 - RTS8
HIETCIBAMRNTELRY, 2—FEUFICOREL
TWa,

24 I MO-F
Mot sz 22 %2 EHT L7200 TH %,
3T A7+ —FDDOWRMIIY V8% 4558 - T 5720
12, SETEOFHMZBRRLF L EMERHA LT %,
EHIZ, DERDOZETHIHCTH 522048 7 7 > 28 m 2 )
LHRIRET—F) 2y b (BNEMICE DS TRARE
YN HE) TAE S S) flEORELDHITT-oT WS,
ek DI M Direct Digital Controller (DDC) [AJ##, BAY
AT AL L 2SS M S ERD EIL T b,

dvO—5&Bluetooth® Low Energy
EREHWERAL. BROREOICHAMTS

: ! HES /Ry IRTE _—
: BACnet MS/TP ¥ gy
1 ‘ N
E ——d.
] " A | ,
- pEk2BANE | e — .
- IEHE .
- JPUERBHE
o o R
' =
: ¢
¢ VN
& &

@AV —bT#VIC K DRI

T—HN—DAN—FTA AV AR—IVL,
ZRNDON/OFFRREREZTVET

@WP(7—o7L—R)tH
HLEEEmICEREBE L. BE. BE. BEO
s_gljfEEBLEiﬁ;Er»uxﬂiuﬁym:ﬁ%bz

K2 xVZX7+—kDDDRTLIER

azbil Technical Review 202344 %47 %

25 RXURXT7+#—rDDDEAFRE
LI, 227 A7+ —hDD%EBEA LA ORFITOW
Ttk 5",

251 FT74RXT—H—DI I AEL

225" — > DM AL AT DRI R M FE O R E A
I EDMEZ F R LT, T4 AT —H—DITIVFHA
O LEHEET S,

ESGHEFIHNCIy - 72 [BREEMERE - 7TV A A (s -
FEHE) (BN ARENE | SR 7230 O B LY O BB VERE T
filiy =V BRA ¥ MEGACE BT %,

252 FT74ZAEBERADILXIEUTF AL

WIS > sof % [F5] [REERRE] [REST
WIDK TN —TIZFEOTHEMTLILIZLY, 7FVPA
BERUVAT Y MERIZEDE CTZEHY - 2 ERITHE
RHTENTED,

253 BEDRHIBEHEOHIR

1 R - T R e AEAR A - Ze I oMb, 72
FMOBET AN F—ICHEKT %o

F72, LA T MEHOBIIFEATH 220 LHAHIN T2
72, MEZ] [3ETHI BT LIRS, HESE
HADPEREHREIZ DT 5T 5.

3. FL LI, EIERKEE

ZETH BT A M AT % & 2R HAL T 2WRIB I o 3
LW P BED T D . ZOMEE RS 57200,
Bl 2 LU T TR 4,

F72, RVATFLTIE, JUHVAVZER S A7 220 LT
BL-EHBREZEILLOT, ZOEHEERRIZOWTD
Y Cii§ %,

31 FHR-COMMEIHESIREOZ /NEO
FiEamEld27S X Mala®?

ZEH =ML EN B L, B Ao o8
HCTHEADSTHLAY, WHOF 2 XOE RSP L
BWZENDH b,

37 A74— DD TN EZfFRTZ72DICT T A Ml
WEBZEL, EBOWHIY >0 LT EM 2 3§
B EHIHIEES L 2T, FRINAS VSO FE i #E % L
WEE72 LTFICZEDFMZ B R 5,

2R RN AT BT RTOWRMIS V73D R TR
o SPar il PVO RN K EWHDE ST 72
O, ELIZENZENORIIS 27U BV TPVDSPar ™~ D
BREMEE FF A 72002, RIS Vo8N HAK Gl
JEHIH A L2250, WARD D YA oS
IRERRERM(TY AN LEIs

TYAMAENE, I = HRERBTS 8D
SPurt ! PVOIRAEIZER (T AMFA V) #F LT, FEPWO
WIS SO AT &L, T RALEZ N2 CTHEH S
N2, 7Y A MO 2% 7R (1X3),

T ANE
*EEHEY — o

) 4

i) —> B /
S
—L 1
By —> EU-L] BEID
=
T

.

B —>

X3 7 MEIEOBE

B, BEIERORIITY > ri2onTid, T HI#E o
GHTHY, MELRT AN EBST 20, FBEKBIS
NEICBITET VA MIERET S,

F72, B0y 7Ly MY — VTR e L7
G2, BEIIC X0 TR R, TYAMSAZE LR
L7280, BETAWHIOY VRO T Y AMIERET S,

3.2 WREOS U INTIV—T SR

A7 A7+ —=bDDTIXLA 7 MIHbERHOSY >~
NOEREREBICRETELL), TNEFTONHVAVZ
Y ME—=FO 7NV —THERER LR L, IRIBI S V3% [ FE4E]
[EERE | TREFHoZhZholfiicEobhb
BN By

3.21 [®&EITNV-—T
WIS oD% e %, BT hRERE 7V —TLD
LM VHAL TITA 72D TN —THETH Do
SHUTED, XD/ SWHIPHTIKIBIY D32 5E55 2
ENTE, ADBRIETH LT OIS 3% E1ET5
ZENTE BT ANEEDLZ LWL 5T W5,

3.22 [REBRE|TINV-T

R e | 7V —781d, BT 5T EMSPE I
THIN—TThHY, Mk ERHBEBOH T ERY, AR
A=) T2 A BHOWRIA Y v 3% 7F V=T, L
TFE0HIET, REREEHORHRN LATES(X4) .

azbil Technical Review 202344 H 5475

48



BRYIRE = —XICHT BIHD 2R Y —> LAl

49

(DIL-7]

+ SDFA'FIRY 3D — T2 THOSDFOFS - JIL—TREREN TEET,

+ IN—TADSOFCWPE HDBEHBENTEEY,

% savic-netG5
g [SDFE44)

'
i
]
'
'
'
]
1
'
i

A

- BACnet MS/TP

WMAOSOFDRGHBHEELFT .

.

FAELBRIE
(Fn=7)

1
FRELRI!
@7 |

[ |
FAEL B2
| (SDFm); |

_________

X4 BEREITN-TOHZ

3.23 [mEStEIIIN—7

[EEFHA 7V —71%, WPE Y D EE3A 45 1
WERR TSV —TTh b,

DTNV —FTHOWRHITY 8%, 2N ORPHICE
B SNT-WPE O REZ AT 5,

FD0, HBHIODOWRBLSY V895, TAXLATH 5D
WPty ooREFIMELZZETERLTY, REFT
HWEDKEZF T EDTURETH 5o

4. HIEOREE

BAZSL7-HIAMCB LT, BHEIc LAy 32— ay
& BRIEEBRETOWE CTHRIEL DO THET S,

41 32— a Ik HIEOKEE

HIHPRBEPHSERICIE, OV v 7RSS A= s R iET D72
DI I 2= ar v, H#EEz o470 T
T —CHERL 720

%B, WA M EER A0, KMy Il —va
YRR U720 BN 2 1Z, 200 Eo BBl G A H.IC
RIFTHEBR2EE LB OI 2L, 22T, ENA
AR SAR (Ay ¥ a) & UTHENT$ % Computational Fluid
Dynamics (CFD) & & O EREEE Vo7 ot A&
ST Yy 7 2 M R E LRI 5H1#HY I 2L —
TavEHm L7z (1M5),

B, YIal—YarREFEHEILEDOTLZHIC,
PF2EAHBTETWAI L2 R L.

(1) LT HA 10D 45 3 5 1 o> T35

CFD DY % MiiEd 5723002, THHR WK H 100 45 3t
MAHHSE, (ZZFAEOBRHER-TWDL I 2R LL
(5)

(2) FBERIZ BV B BEHIR I3 B O Hl i o0 B

SETIARTWLH LI EIFEREICBI LT, BIXI$ 2 Bk
PEBTETVEILE, WHODOAGHNY MLEEE110
em D IRAF BRI O R R CHERR L 72 (IX15)

azbil Technical Review 202344 H 547 %5

WSS e

O##ErTalL—% =58
x7

—[mu O| | l l:yhu—?
’-4 1 v s e

#a

|
E | ‘

ool [ ==

Hr
| >

OCFD

HrE SR

FEERE]

M5 EREHIIaL— a3 OB&EERG

42 WRIEERREICH B

BB &2 3B IS B CRAE SR 235412, TUAVAY
BRI AT L E L, A7 A7+ — R DDICEDRED P
WVED NN B0 %, BBl 3518 E01O>TH S
PMV* D1l (=35 5+30F#IFAORTFTREN, 045BE%
FESZKL R VEGITPLE IR EZ BT %) THGEL 720
THET S,

B, FhOBEOFNE, 7T RAENMAEN DR T b EE
FE B = (EA~REFER94n) TITo72,

VTICREZ R 5,

TE1 PMV (P& ) (IR BB 2 37 il 52 I 01D T, 2251
DU PERAHR ML, S, PR & ) B e BT,
ANUDUEFETH AR E A KR MR 726 W FE 2 FLICH T
5-3B3DMETHY, 0VFIITIRBETH LI LERL TV D,

4.21 EHBIEEEOERK (X6)

(1) VAVZER Y AT 2
VAV :1H5

(2) %2 A7+ —hDD
RIS 88

(3) Ban
-27:500W & 1,000W 2 %%
- 213 500W [l 52

(4) T EE T
BGEF8A (T 2 110emiZ 7% i)

14.5m

| I e

1.5mI:i_ NELE T m=g v immm

4

T
1 1

iuiEE R R

LLL

6.5m

—

DONBVAVER> A5 I
@ #HHRt T 15 (H=110m)
BEEF# : VAV1ES

: i 14.5m
];FLH A RN H R A
| pFEANE - =
_T-__ nl ~ = 6.5m
: 4 7 2 Bldd ]
6L ImE - SEEME - imENECSE W
L erl ] 3 d = |1

@QWEOZREB AT A
@ FFEREZ Y 88 (F=110wn)
BEHIH: OmEO5 > /0 8R

REOY I

W ZE7 (500W=1,000WHI%E)
(AR (500WE—%)

@ EREREHA: ZEN (FE110cm)

M6 #HAREHABREOEK

422 FHESEHESLURER

(1) BHMi4 1

BYDF 74 ATOTF AT — 0 %REL, BEMZ 55
IIZ500W 4> H1,000W I I S8, R EH L OPMVOIES
DERIWET 5078, EREIIPMV=0L7%524T L L7z,
FHIERIZI U TOEBY TH S,

(2) PMVD ¥

E b

B EE

R FT A

AR i

WPt > & HHE

AR - 0.2m/s ([ 2 4l)

AL 07 (Bl

e L1(EENE)

423 R

BAMZ YD BR 7od Lo ZWR O TOPMVIEOZLIZ
UTFDEH1572(K7) 0

PHIVAVZER Y AT L0846, BEMTUPHEI0S O
EICOPMVERIFIMET0.60L 7 o 72K HIID B o720 —
i, A7 A7 4 — b DDOY AL, FWKHITOPM VRS- i
130.17~-025& 70, FUAVAVZER > 27 22 L TPMYV
PEAETH H0I2 LD LAY, A7 A7+ —FDDICZ XD
BERES U/ SN2 E D TFERTE (7).

BB R EERPMY (RAVAV)

PMV

1630 A

1730 18:30
BMAEOE  osR s )

REREEERPMY (2 T74—IDD)

1
1080 A e 1240
BAEHDE  wnen;
— IO {1 _PMv — RO (2_pav —IXHO% 1 (3 PMv — O la_pmy
—IRBO4 /1 i5_pMv —IRBOH 1 (6_PMV —aRbOA s §7_ Py —REO4 1 (8 PMY

M7 HEFYEEFOPMV

5. 8HUIC

KETIE, 22727+ —FDDOBE, BLOY X714
BB DI REE RN D E L B2, FER P D720 OFIHE
i, WRL7-Z7 V=78, BREEMEED/2DD Y I 2L —
TarFmEHVIL, EBREL NV TOWRER R HEL
72

LRI, A7 AT+ — b DDOEMABBGIZBIFAF T4 A
T —H— DR G KL I EE O M A DTV FET
H5bo

<ZELH>

() 7KkE, FHH, Kb, fH, & GHE, A kit
BBV ATIIEDF T4 AT = — DI TV HA
M ko (1) AT 2 EE EEBREIZBIT5
BREBEBRSICBU DR, 22K - e T s
2022/09/ 14K &L, 2022, pp.1-2

(2) K&, FHM, Kith, FRM, m%, FE, Aoz
WY AT LI X BF T4 AT —H— D7)V A
FOHERE (BE1H) VAT AR L BB EBREIIBIS

azbil Technical Review 202344 H 5475

50



BRIRE=— X T B2 D Y — VLRl

AP, 22 SRR - i T £2022/09/ 14K &L, 777 FMES%I%HJ Lf';ﬂif&é‘}ﬂiﬁ - jb’”’%
1T DRGSR L DX HE
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In the manufacturing industry, since information systems are often installed for individual factories and
production lines, it is difficult to utilize production information for overall production optimization. A cloud-
based manufacturing execution system can collectively manage multiple production sites and collectively
handle production information that is common to multiple sites. This allows the production-related knowledge
of individuals to be combined with the diverse opinions and ideas of other members of the organization,
strengthens manufacturing based on a common data foundation rather than KKD (in Japanese, kan ‘intuition’,
keiken ‘experience’, and "dokyo ‘courage’ ), and promotes digital transformation (DX).
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Pharmanage™ V HBZEBADERETOLAD
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Considerations in the development of Pharmanage V, a MES
for pharmaceuticals that facilitates systematization of the user’s

manufacturing processes

et il
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Pharmanage V#BF L7z,

In recent years the rapid pace of new drug development has spurred demand for a manufacturing execution
system (MES) for pharmaceutical manufacturing that is adaptable to manufacturing processes in order to
ensure prompt and stable supply to the market. Therefore, we have developed a new MES for pharmaceuticals,
Pharmanage V, which has a mechanism for adapting flexibly to the user s manufacturing processes, facilitating

systematization.
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