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Innovation of Firmware Designh Process for Air Conditioners
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Residential air conditioners are increasingly required to have value-added functions such as automatic air filter cleaning and air purification in
addition to energy-saving performance in basic cooling and heating operations. In this situation, the improvement of product quality and shortening
of the overall development time are also necessary for the firmware installed in air conditioners.

Toshiba Carrier Corporation is promoting innovation of the firmware design process for air conditioners.  We have focused on the test process,
which accounts for the major part of the development process, and have been developing a firmware simulator.  This will realize front-loading of the
firmware test process for air conditioners.
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Framework of firmware development process
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Conversion script for air conditioner firmware

E B EIRNTE
FADAEHAL P RR
NVIAVETRBIVTZES

R XEY
By MEERE TIOREANER
LS ITEI TSRS )

: = I—BHNER
T RLAD v T@s
JEIHABIIA H BB XA RIBREDI T IR

3.3 BEBN—KRIT7DARETI
A7) T M BB AITHZ LT, BEHO7 7 — 24
TRV AYEOCEHRAREERE I VL, T
D?“?Aklj(%ﬁf‘%éio b, LA, =7 IVl
FANETH20IEINZT T ELERT5THY,
%%km\tljmﬁv%, N=F =27 ~OMHIZxT574—F
Ny 7fZglvolz, FN—=Fr2T7oREE R HT57200
AF TEMHIN DT T T DS LIETH 72,
M, ISR TEE, FEN—F 77 OEREICR LT
25 7B EEMTSZET NV arEOCEERAHE
BETOITI HT77 =292 T7DFA M EBILT,
(1) AR EE~DT I LA BT 5 S
T =5 T 7 AN RGAAR, P AT IR T 5 R
(2) VEIVEE  EREL BERELEOZERES
WCAHYS B 7 — 7 2L, Ml AE IR 255k
(3) FE#wMEAE =N - EIMEMOBERERESITHYT
LT =5 2B L, W AT VIZER 556

(4) E—FERE  JEAERE, REEE, HRSBEREL EITHW
LNDE—FOEREME S 25, REREE GAZIGE
B3 2B, WEAEVIZERT SR

(5) AN BELVFRALy FHEOHEIERK
L, PUEAEVICERT 5 H%HE

(6) WEAEVE=FIT  BETAMCHHLTWLH
ATV EZY Y —VE, Y32l —FTHHETH0D

I7aVNCBIBT7—LT1IT nin‘lhjl:l't’lo)aﬁi

Dk

A5 TEEPSOMN T =513, HE)TANRERED Y —
YA GEE, HEDIA IV T TREEL ST
BEDPHEINL, WA LTIE, HO2PLOIER LY —
TFUYAINY =T ANVITHE) BRBE R, BRI LTIE, GUI
(Graphical User Interface) IZ&->TTAML %05 HHIZH:
ECEXBAERX ZNENIEWML7. T2, YATLATAITIE
TRTCORY THWME)THLEDN D 5720, ¥ —r VA 35—
V7 7 ANV — DR #h FCRIRTE S L)L 7

3.4 HNEIal—REDEE

BRDA Y TEBETTH LT A MY =2 2K $T5Z T,
FEREH AR VHEARTATN R G TAINTESL LIRS
72o IS, R3DEIC, A TEINREDA VH T2 =L
THRES B A LT, I AH I 2L —% VisualMechmu &
WL, 74V AERBRIERED X O ¥k (x4) o®fEx >
I2lb—3ar3h2EHTES,

KA SLEBATS HEACADT—RE
T7—LI1I7 (GUI, N&—=>T74)) IR

[
g
A7

NS
A&7 VisualMechmy
.
Z " SAFIHA

e SMBRCIERBARAZT || & gk S32L—4&
T s w wameEizy |3 A
Iz BEYAET || 5
I

5257 | 1 — T
WRXEJE=AAKT TFL|P32—%

~
=T

R3. 77—LJxIT7 VIaL—20&FE — Ay T I RED A0S
T2 —2ADE &R 72, VisualMechry &S5, HIZ, ¥4 F3I7 AV
2L — Y ORREE T, WHIA IV I 2L —F 25,

Overview of integrated firmware simulator
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Example of indoor unit firmware simulation display
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