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1.7E R RIM 1 Zi% Selection & application:
1.1 ) RIEE RS Load voltage temperature derating:

= O 3j =2
oS PR ARA1 R B

Product Cathode - -55T t085TC |85C to125TC
Conditions of Use

model material
Hin L FBRERELFRER
DC operating voltage derating Ur !
according to operating temperature
CA45 MnO2 T2 PpfE A R 2 R A AR 50%Un ;
Maximum derating required for actual voltage
IR AL B o 0% f,

Used in filter circuit

UrR=. 10V /= m3R R M BEE K fEER
Maximum derating required for the actual
voltage of products with UR = 10V used in
the filter circuit

Ur=10V = RIRFTER BEE K
Maximum derating required for actual voltage 80%Ur 64%UR
of UR = 10V products

90%Ur 72%Ur

CAd5 PEDOT

1.2 {4%9"Hipfll Protection resistance:

TS 2R pUE 2 NATE £ K5 1.5H
Process status category Process state descnption Requirements and instructions
= ol e RS R T R BiFIE R E AT 5 [AFS I 1KQR) B
=3
Pr odutl::t?te i DIOCESS Steady state leakage current test | A 1K Qresistor should be conneded in series between the
nap and withstand voltage test. positive pole ofthe power supply and the capacitor,
* iR ¥ T 32 5308 AT N
Afliitff rzﬂciﬁssféf)fuﬁtcif There i;ﬁaﬁﬁrgtaftz::ﬁ; current 220807 30/ A/
P P o & . Resistance of at least 3 (0 /'V in series.
power supply circuit passing through.

1.3 JZIiHiJE Reverse voltage:

I71%12 & Ambient temperature iR AR EE Maximum allowable reverse voltage
25T 10%Ug or 1V, B5E  10% ur or 1V, whichever is smaller
85T 5%Ur or 0.5V, B2vE 5% ur or 0.5V, whichever is smaller
1257 1%Ur or 0.1V, BV53E 1% ur or 0.1V, whichever is smaller

1.3.1 HERFXENMIEAT, TN E BE;

Tantalum capacitors are polar capacitors. Reverse voltage is forbidden;
1.32 A ERFERMEBE. MNREELMRTTEERE, HE BT RAN M AEE:

If reverse voltage is unavoidable, the applied time must be as short as possible, and should not exceed
the corresponding voltage value in the table
133 FMERMBEESRENFSEAER, BRFSUIRESAZRMEE.-

Even if the reverse voltage and temperature meet the requirements in the table, tantalum capacitors
can not withstand the reverse voltage continuously

W TR R4S 7] HUNAN XIANGYEE ELECTRONIC TECHNOLOGY CO. , LTD.
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1.4 d3Zz2p% € /1 Ability to withstand ripple voltage:

&L 1. AR EEEM
Formula Explain MNotices
1. BFEEHESR MERFEIABTELHE.
E: SEFAE The power loss of ESR in capacitor does not exceed the
Ripple voltage appropriate value.
Z: BARSET @R 2. EifnFEA O R R EE A BT I e E .
E=2Z"] Impedance at specific The sum of the peak values of DC voltage and ripple voltage
frequency shall not exceed the rated voltage.
. SriEE 3. Eii RS R AR A 2 A E iR R .
Ripple current The sum of negative peaks of DC voltage and ripple voltage
shall not exceed the allowable reverse voltage.

1.5 324035 jiiie /) Ability to withstand ripple current:

R B Hrh. Iﬂ?ﬁfﬁiﬁnfﬂ*]ﬂ%ﬁé}t;‘ﬁ%ﬁ (ﬁ:‘) .
Formula I =/; xKxF Py ?J—?‘E?mﬁ (mW) , ESRAFHNRERAME (mQ)
KHRERIFE, FAMERIRE
TERESS EMAFS A, STERFSEATFFEERR (DERF) . SAEEMTRN.
weg | TR R S A B R A | N
SraleT If ripple CL_Jrrent |s_. appl_led to the capa_mtf:)_r, Joule heat (p_ower loss) WI-" be generated mmde
the capacitor, which will affect the reliability of the capacitor. The maximum allowable ripple
current (arms) of tantalum capacitor can be calculated according to the above formula
Tem"iiu e 25°C | 85C | 125C Frﬁﬁq 10KHz | 100 KHz | 500KHz | 1MHz
fﬁfiﬁ 10 09 04 fr;?hﬁ:r 0.80 1.00 1.15 1.20
=S T size hZEHM P Power dissipation @+25C  (mw)
Case code | “H{UED Metric code CA45 E! Series CA55 & Series
A 3216-16 75 100
B1 3528-12 85 125
B 3528-19 85 125
C 6032-25 110 175
H 7343-21 120 185
H1 7343-15 120 185
L 7343-19 120 185
F 7361-19 130 200
D 7343-28 150 225
Y 7343-40 165 250
E 7343-43 165 250
V 7361-36 250 360
W 7361-41 250 360

1.6 LA i Suggestions on circuit redundancy design:

1.6.1 K3E, Failure mode-

CA45 B “F V7R S8 TE L iR B = R i . HTEeMIR. cAss BB E S8 AT B
BB S, FURESEHRETH. &3 ZERTERER. HEMEEHsEZEm, BTN E
BE, TRRERAESENS RN

CA45 type manganese dioxide tantalum capacitor will generate heat and burn when high current
passes through. CA55 conductive polymer tantalum capacitor will generate heat when high current passes
through, which may lead to cracking and failure of the capacitor. This depends on the over-current situation,
time and other passive factors. Enough redundancy in the circuit design can ensure the high reliability of
tantalum capacitor.
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1.6.2 #sHAZFEHE Hidden danger of passive factors:

MR FEEA LA EENEES R, MARENESEE. RS EATRZEEN
WEBPEM M L5, U AR EEEET NAFEAENT AEPe EF THERNEMRIET. FI
SAETA R LSRR, EMMAMERATEETR. METAR LRSS . BRIERIEER
ERAFE2ER.

Although the vast majority of failures of tantalum capacitors are caused by passive factors, safety
hidden danger can not be ignored. Capacitor failure will increase the risk of equipment failure using the
capacitor, so it is necessary to consider the failure protection design that the circuit can still work normally
under the common capacitor failure mode in circuit design. Common failure modes are leakage current rise
or short circuit, other failure modes are capacity attenuation, loss or impedance rise or open circuit. It is
unsafe to use beyond the rated value of the data sheet.

1.7 fdi{r Store:

1.7.1 HIHE K Environmental requirements:

EFETHE, MERRIFETHAETF, FTEEE 10-30C, EE<60%RH, TEHZEMSME-

Vacuum storage is recommended. If non vacuum storage is adopted, attention should be paid to the
temperature of 10 ~ 30 ‘C, humidity < 60% RH, no acid, alkali and other cormosive gases.
1.7.2 57 E K Storage requirements:

FHETE SR ENBRESERETT S PR E:

CA45 B S ANIRBATESE: 17 MSL FH 1 #ITE R

CAS5 RIS HREGHIERESS: <48h (CASS EFRHLF R .

The capacitor after unpacking the vacuum sealing bag is exposed to the air :

CA45 manganese tantalum dioxide capacitor: controlled according to MSL grade 1;

The time for the capacitor to be welded after unpacking the vacuum sealing bag is less than or equal to
24h max (CAS55 products prevent moisture absorption).
1.7.3 FmEHTE Product moisture absorption treatment-

METERECFEE—F, BUERTEMTIZFEALE, MdsREHITIREE. WRILGERE
A FERIEATHE, T RIERE R IRE BN .

If the vacuum storage period exceeds one vear, it is recommended to dry the capacitor first, and then
weld it after passing the test If you don't have the right equipment to bake the products, you can contact us
by telephone for assistance.

HFTE
] BEMTITE BB ESrTIZ
A.B1.B- C 55 . <.10%RH. 72h | 857 . 24h =& 105 . 12h
H1. H. L. D~ Y- F | 55C. <.10%RH. 96h | 857C. 36h =& 105 . 18h 125T. 12h
E. V. W 557 . <.10%RH - 144h | 857 . 48h =& 105 . 24h

1.8 #E2% A Welding:
1.8.1 #FFEFE# Recommended welding conditions:

TR A MR SMT IG5, AR REElR .. FTIF.

Reflow soldering SMT mounting is recommended, but wave soldering and manual soldering are not
recommended.

1.8.1.1 E§7# Reflow soldering-

SMT 7 EIRE TpFE<250C, 7F Tp BERE 0'C~-5CHEM M RIFH 0 E<5s M.

The peak setting temperature Te of SMT should be < 250 C, and the holding time within the range of
0 T ~ -5 C of the peak temperature Tr should be < 5s.

1.8.1.2 FT17$ Manual welding:

MFRE A T EF LR, BESNINESw0W, BEF<350T, [FEMEFE<ss, ZiE#iaEE
A, REHEEREES AEE S iEiRE.

If manual welding is required under special circumstances, the power of electric iron should be =.
60W, the temperature should be %.350 “C, and the welding time should be <.5s. It is forbidden for the iron
head to directly contact the product body, and the solder should be melted to make it contact with the
capacitor pin for welding.
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1.8.2 EI{UFHEEST Precautions for reflow soldering:

T Em DR EEFEl,. ITE.

The recommended reflow oven temperature setting for lead-free soldering is shown in the table below.

o i) 8iBE 102X

Equipment type 8 temperature zone 10 temperature zone

B [X2E R Category F3BE Upper T8E Lower Fi8E Upper TBE Lower
1 B zone 1207C 1207C 1007C 100C
2 i8[X zone 150 150C 120°C 1207C
3 i8[X zone 160C 160°C 1507C 150C
4 i8[X zone 1707C 170C 155C 155C
5 i8[X zone 200C 200°C 160°C 160C
6 B[ zone 2307 230°C 170C 170C
7 38 zone 2507 2507 200C 2007C
8 iB[X zone 1807 180°C 230C 230°C
9 R[X zone / / 2501 2507
10 i8[% zone / / 1807C 180°C

EERE T- A0l EEREN-5TA,

ﬂﬁ[t] 4 Range of peak temperature Te: within - 5 T of the required value.

EEREFSHE (Tp) : <5s, tr tp
Peak temperature holding time (Tp): £5 s.
EEETr 4 gfime %)
DEmREIT
Tsmax
[EETARE]
Tsmin
[ EFRERE]
[Ei§]125°C tm AiEs] .
12#2E 5] Solder type SR Tinlead solder | JE#E/5#: Lead free solder
Ts Min | #E&(GEE Minimum preheating temperature 100°C 150°C
TsMax | THEFEE Maximum preheating temperature 150°C 200°C
ts TiFET (8] Preheating time 60~120s 60~120s
T~ Tp| FHiE#EZE Heatingrate <3°C/s <3°C/s
T BEES Melting point of solder paste 183°C 217°C
L 1B E1ELETE] Melting time of solder paste 60~150s 60~150s
Te IEHEE Peak temperature 220°C*/235°C** 245°C*250°C*™
IEE B En{RE T S CHIERSHIE
tp L <10s <3s* or H5**
Holding time of peak temperature (-5'C~07C)
TP -~ TL F&;‘ﬂ%ﬁ$ CD‘D‘"ng rate <6°C/ls <6°Cls
=iR 25°C ZlE{EiREE 8] ) :
tm i <6 min <8 min
Time from 25 ® C to peak temperature

Mote: ™ corresponds to A B, C shells and ™ *" comresponds to other shell numbers.
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2,551 Scope
FAENEER TALAEFNETRERCASSE P S Bg o FRIEHETE,
A . CASS-HO20M107T . mitErh: .

This admit diagram is suitable for the company production of electronic equipment with

flake solid electrolyte tantalum capacitor.
specifications for:CAS5—HO20M107T, customer is:

3.0 HiH Application scope
il T s BRI R R R ik, Bl . A ARG, #ahHiE. SRl A
Most suitable for high-dencity surlace mount consumer electironic equipment , such as colour TV sets .

PC . mobile telephone sets . pickup camera . radar ete.

4. 3% Test condition
HERRE: 25°C+5°C, XS <S0%RH. {E2. OVIMME Hilk R R, *f s a8t dr
*L'."f'?'h"' UFEMESRAN M,  HrESRMILUAEE y100KHz, HAZF o ARFE AU LU 38 9120z, fd HI AN
SE HUEU A HAZF 4% 72 HH5mi itk {73k FRLIA I .
Ambient temperature:25C £5°C, relative humidity :==80% RH . The capacitance, loss and ESR of the
capacitor are measured in series under 2.0V bias voltage, in which the ESR test [requency is 100kHz,
the capacitance and loss test frequency is 120Hz, and the leakage current is measured when the capacitor

is charged with rated voltage ur for Smin.

5.7k 9iml Notices

W5 R SRl , AR RAZR AN, A ‘“‘ﬁilt WG = b 8 0 BOR. A s AT i e
dr s MRLERAE R AR AR b, DLRbERER AL

Test and experiment, in order to make the test re:,uli.s not problems, it is necessary to will test
the product alter fully discharge. This product is a polar components, testing or when using it is strictly
prohibited to will is negative pick back, in order to avoid perlormance [ailure.

6.2 8%t Characteristics

Tt [] Item $$¥E Characteristic
MSL S5 level 34
AT
Operating Temperature Range -55C~+1257C
#iE il Rated voltage Rang 20Vpe
JHE ANV SE PP Ur FEFL S 23 PHEREL To=00.1CRUn 5 SuA HURH
Bl (1) Measured after 3 mm application of rated voltage reading Ji=0.1CzUs or SpA whichever is greater.
Ll.eaka?e: Current Cr: pFR%¥ i ( uF) Nominal Capacitance Ug: HUCHL/E (V) Rated voltage
; W ERR RS A AR T, RO EFR{E: 200uA

According to the above fmmu.la, the upper limit of leakage current is 200pA.

TR 1422 MEQEERITH AR, 25C/100KHz, RS2 S0%HE L LIME: 1360 mA
£ L (Trms ) Ripple current | According to the ripple current calculation formula in 14.2.2, under the condition of 25 C /
100kHz, the capacitance can withstand the ripple current of 1360 mA.

WA (Co) .
Capacitance Cr () 100=20% 25C 57T
REMETE (gd) - 120Hz
Dissipation Factor t@0a(%0) 10
FROPHHE (EsR) 25C+57TC
&3
Equivalent series msistance ESRuax(me2) 100 100kHz
WA ENE(lg © u=) BETLE) R (rer)
i e Dissipation Factor Capacitance change Leakage Current
Temperature characteristics 55T #5C H25T 55T 45T H5T 45T 15T
15 13 0 -10~=10 -10~+30 10~+50 8y 101,

SRR TR A PR 4N 7] HUNAN XIANGYEE ELECTRONIC TECHNOLOGY CO. . LTD.
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7.1tk 284k 2k Electrical characteristics
[EIERE 2 N AN W Ll W IR R P R 2

The change trend of electrical performance of capacitors with the same model and

different sizes is the same.
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P idufy Product coding

CAS5 - H 020 M 107 T
[ ] | T 1T 1T T

#25 MREF %R+ HAFET R Ky aE K!‘r‘ﬁ.ﬂ: BE
LT JR5=25Vdc 004=4Vdc, K=£10% ;
6RI=6.3Vdc, 010=10Vde M=£20%
016=16Vde: 020=20Vdc
025=25Vde: 035=35Vde
050=50Vdc:

9./ m4ri! Marking

[FREEE] < P (EEHE)
ek B pf HEEE
{19 D Fm 20Vdc 13 107 =7 100pf

D 107

10.5%% 5~} Case code & Size

Fmi¥h g Gl L]

‘-— Wz——l

e L
e

RoHRE |EIA & | EIA 25

- L » | Case Code |EIA Code [EA Metric 5 e y .

W

1206 |3216-16|3.20+0.20 |1.60%0.20 [1.60 £0.300.70 £0.20

1.20x0.20

1210 | 352812 | 3.50 £0.20 |1280 =020 |1.20=0.30 |0.70£0.20

220020

1210 |3528-19|3.50+0.20 |2.80+0.20 [1.90£0.300.70 +0.20

220020

2312 | 6032-25 [6.00 £0.30 [3.20 £0.30 |2.50 £0.30 |1.30+0.30

220+0.20

2917 | 734315 | 7.30 £0.30 [4.30 £0.30 |1.50 £0.30 |1.30+0.30

240+0.20

2917 | 734319730 =0.30 |4.30£0.30 |1.90 x0.30 1.30*x0.30

240020

2017 | T33M (730030 (430030 (210+0.30 1.30+0.30

240020

2017 | T343-28|7.30=0.30 [4.30+0.30|280+0.30 [1.30+0.30

240020

2917 | T343-40 (730 £0.30 [4.30 £0.30 |4.00 £0.30 |1.30+0.30

240+0.20

2917 | 7343-43|7.30=0.30 (4.30£0.30 |4.30 £0.30 |1.30=0.30

240+0.20

2924 | 736119 (730 £0.30 [6.10+0.30|1.90 +0.30 |1.40+0.30

3.00+0.20

2924 | T361-36 [ 7.30 £0.30 [6.10 £0.30|3.60 +£0.30 |1.40+0.30

3.00+0.20

sl<|nim|=xolz|(—|Z|o|m|% (=

FraJEE

2024 | 731-4117.30=0.30 [6.10£0.30 |4.10+£0.30 [1.40+0.30

3.00+0.20

WIS T R PR 4§ HUNAN XIANGYEE ELECTRONIC TECHNOLOGY CO. . LTD.
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117~ SEE RS N BLA FIT 4 Reliability test content and FIT value

%f %ﬁ HARZR E V| PR
ﬁﬁ%%ii??i BEBTE | TEEET RN EEN15%EE
ERHH: >3he WRALY | G EEGEN
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12. L)k U L b 5a AU b Nk

Comparison table (Voltage.Capacitance.Case code)

BEREM 25 4 6.3 10 16 20 25 35 50 63
BEERT F G A C D E v T 63V
XIEBEW) 2.1 3.4 5.3 85 11 14 17 21 0 42
B (V) <85°C 3.0 46 72 11 18 2 29 40 57 72
RIBEE(V) £125°C 22 3.4 5 ] 13 16 20 28 40 50
HHERMA B TS
0.68 64 B B B
1 105 AR AR B B B BC/D
15 155 ATB ATB BIC BC BC D)
22 225 A/B AR BC BC BC )
332 235 AR AR BT BT D ]
47 475 A BIC B/C B/C oD D/
6.8 BES A B/'C BC ] CAH/D D/E
10 106 A AR BC RIC/D RICHIDIE O/E o/E
15 156 ATBIC RC/D BC/H CHIDE | EA
22 226 ABIC C/H/D/E BACTHIDS DVE Ef
23 236 B C/H/D/E HD/E IVE
47 476 A BC C/H/D/E v .
15 BEE A C/HD DJE o
100 107 | a8 C/HID DVEN ENF FEN
150 157 B C/H/DJE ENVE Wi
220 227 BIC/HD H/DA E/
330 237 BC/HD N Ef
470 477 | cHmoa WD ) ENVIW
680 887 DVE N OVEN N
1000 108 vVE EN EN
13.4u3 Packing
13.1 4uilr){~J 4 Diagram, of Taping DimDensions
- . |
1 - -b-B - ;—?fi? & f
F | \
P ) t Py + i -\\
'\il—-' 1:'_) LA __af"; |
\ { v
;‘. I\ '; z"
\ (5 1] P Aa — Congesr Tﬂl 1 K $fﬁ : mm
Case | A0 | Boz010 | Ke0.10 | W0.30 | E=0.10 F20.05 P£0.10 | P00 | P10 | D#0.20 | D#D.25
A 1.88 3.53 185 B 175 35 4 2 4 155 1.00
B1 3.07 3.80 2.22 B 1.75 3.5 4 2 4 1.55 1.10
E] 307 3.80 222 B 175 35 4 2 4 155 110
C 360 6.40 2.85 12 1.75 5.5 B 2 4 1.55 1.60
H1 460 7.60 216 12 1.75 5.5 B 2 4 1.55 155
L 460 7.60 216 12 1.75 5.5 B 2 4 1.55 1,55
H 460 7.60 216 12 1.75 55 B 2 4 1.55 155
F 6.50 7.80 2.20 12 1.75 5.5 B 2 4 1.55 1.50
D 460 7.60 3.10 12 175 55 B 2 4 155 1.55
¥ 460 7.60 3.10 12 1.75 5.5 B 2 4 1.55 1.55
E 460 7.60 4.40 12 1.75 5.5 B 2 4 1.55 1.55
v 640 7.60 4.40 12 1.75 5.5 B 2 4 1.55 1.55
W 640 7.60 440 12 175 55 B 2 4 155 1.55
10 “PEA_ EEMALABAZ R T0.2mm *+02mm over 10 sprocket hole spaces
13.2 %3 )3 Reel Dimensions
Reel Size 180mm (7") 180mm (7") 180mm (7") -
Tape Wide 8mm 12mm 16mm
A 178+2.00 1768x2.00 178+2.00 5 /;\s
B 50 min 50 min 50 min A @) l
Cc 13.0x0.50 13.0x0.50 13.0+0.50 l
W 8.4+1.5/-0 12.4+1.5/-0 16.4+1.5/-1 0
T 1.50x0.50 1.50+0.50 1.50+0.50
W
13.3 {uisHtPackaging Quantity
x5 Case size A | BI B | c | H L H F |D|Y |E |V )W
#& (H/&) | Quantity (pes/ plate) | 2000 | 2000 | 2000 | 500 | 1000 | 1000 | 1000 | 1000 | 500 | 500 | 500 | 400 | 400
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1440 /1| 7w Life

ERFNB UM BRI E T, R0 KM 2 40.5%/2000 M,
R B 7 i e B R K G R ) — A2 12000/0M )«

214 [ T # s U R o T L T, ATLL+JJ;IJH11| Uc MR ETol, M09k dr L U 8. EEN T,
Un<0.9"UCHITA<85CI, TIHIA dmill i o id K 2H0H e i A& dr (MIAa>1040) .

PR 2 AR T S (N R T fUHs 5 AT T 0 i, TR Tl i A BT S0 R SRR RN R 850 i
FIEF, AAR RN 2 4 et i BRI TR e e s T H, AR 5T 2 TG i«

The average failure rate of capacitors at category voltage Uc: and category temperature Tc is 0.5%/2000 h,
which meets the industrial test standards of Uz and Tc. The shortest test period depends on the length of the product
life test time (the test period is generally greater than or equal to 2000 hours).

when the applied voltage Ux and the applied temperature Tx lower than the category voltage U: and the

AU MTelty kit brt . il

category temperature Tc, the actual life of the capacitor will increase than expected.normally, when U.<0.9"Uc 7!
Ta<857C, life expectancy usually exceeds that of most electronic components (>10 years).

The lifetime of the capacitor at a specific application voltage and application temperature can be simulated
using the following formula.The failure of the capacitor shows that the fuse of 1a is blown under sufficient current
condition. The calculation formula is based on the empirical results of reliability test, which can not ensure that it is

completely in line with the actual situation.

U\n [Eﬁ ( 1 1 )]
VAF = (?) TAF = e Lk \ 27T, 27347,
A where &3 meaning AT units S ﬁ;&%zzg R
= : il A .
VAF BEMERS T unitless TAF Acceleration factor due to temperature % unilless
Acceleration factor due to voltage i ZE
#E| B E- Cmatmn Energy 14eV
Ue {i.# volt FEBEE :
Category voltage k RREE BEIT X109 VK
FEAR Boltzmann s constant ) )
Ua =T e volt WHEEE
Appllcﬂtll.nﬁ voltage Ta Application temperature E
n =3 1% T EREE °
Exponent £ Category temperature
Life, , = Life, . * AF AF = VAF * TAF
A5 where & ¥ meaning BERT units A where & meaning E2F units
- iR B R S8 E A EERH -
Lifeuam Life of bad voltage and tem perature ¥ years AF Acceleration factor A unifiess
: EHBRESEEMTHETES EENERY -
Lifeue rc Life of categery voltage and temperature % years L Acceleration factor due to temperature 7 unitless
mEEL - EEIMERL :
AF acceleration factor % unitiess VAF Acceleration factor due to voltage A uniess
HBEE: EAHBE, Uc: BEABETEHTHRAMMRIERLERE:
BESRE, Us: BETRETRFHTHERSMNEAERTERE;
EABE, Te: RITHIRSRERE, ETEHT EEH;
BEAE, Te: AFHIERSRERESE, LERE. TesTe.
Motes: Category voltage, Uz Maximum DC working voltage of continuous load under category temperature Tc;

Rated voltage, Ur: Maximum DC working voltage of continuous load at rated temperature Tg;

Rated temperature, Tr: The maximum allowable load temperature without derating. Tr < Tc.

SRR TR A PR 4N 7] HUNAN XIANGYEE ELECTRONIC TECHNOLOGY CO. . LTD.
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Class temperature, Te: Maximum allowable load temperature, derating is required under T condition;
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