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WEACER AR EEREESE - AT0612

Thin Film Chip Fixed Resistor Automotive Grade - AT0612

®HF{E Features S SESRS
TR I

* & AEC-Q200 SR FEFRE K&K -
Compliant with AEC-Q200 standard
* BRI RE
With good anti-sulfuration performance
* 754 RoHS 54 ER
Compliant with RoHS directive
* FHETEEREK
Halogen free requirement
* R E, ERREFOTHES. MEMHRYE. SRS
Using special passivation material, and has good moisture resistance, corrosion resistance, high reliability.
* ENBRESRIER
Suit for re-flow and wave soldering.
* EBFRMSL 1
MSL Class:MSL 1

& R ASUE Application
*RERTF. EFNUE MAMERE. ITTENEE. BNgRITHIS. Bk REEE.
Automotive electronics, Medical Equipment, Test/Measurement Equipment, Printer Equipment,

Automatic Equipment Controller, Converters, Communication Device, etc.

& BE2FKRE Part Number

| A || ’ || oo || & || o2 || - || ! e |
EYT=N Ty - — = Y= Py A D
FRiks %ﬁmlﬂiﬁlq SR MO BIEE RS EEI‘HEPV; EEI‘HfﬁEPC? @,zéﬁiﬁﬁ? THRUFRKS
Product Power Rating Dimension TCR. Code Resistance Resistance Packaging Lead-free
Code Code T Value Code Tolerance Code Style Code Level Code
e 2= - - B = . Zn 4]
e BENE| ke | we | ke | TCR | re mewm| ks | BEPE | e REUEH
Code | o Code | Type | Code | (PPM/C) |&—RAEMH:HM=| Code |Tolerance| Code 9NG| | Code
ating NRRBYHF, M Style Level
- J 1w | oe12| 0612 | G 125 | SEEIEERE 11 4001% p— F4am
R Four digits: The fi T G
gits: The first T: Reel Lead-fi
AFREE H 50 three digits are A +0.05% apedRee ead-free
52 significant figures and
EE.'BHE.E the Four one denotes B +0.1%
Thm E'Im number of zeros. JETES
Chip Fixed NS RETR. C +0.25%
Resistor Decimal point should (z=£iI) |Non-lead-
Automotive be expressed by R. D +0.5% ;
ree
Grade 130 Example: F +1%
4701=4.7kQ(E-24)
1003=100kQ(E-96)
10R5=10.5Q(E-96).
& ZR4H Constructio
e C | DFIEEMR Ceramic Substrate
g d @R Bottom Electrode
QM Top Electrode
@imEBR Edge Electrode
®rh|a|E 1} Barrier Layer
@5 ERERAR External Electrode
! @ NiCr Resistor Layer
®%{LE Passivation
: ) = s S} “gh N . .
E[1]: 0612 RS HEZRIRFIBHE R @42 Protective Coating
Note[1]: The thin film chip resistor code is a black dot “«” for 0612 (OsEFEEPEE AIRAIFE[1] Thin Film Chip Resistor Code[1]
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& R~ Dimensions {7 Unit: mm
S Type L w t a b
0612 1.60£0.20 3.20£0.15 0.55+0.10 0.30£0.20 0.50£0.20
& ZakrEphZkE Product Characteristic Curve
* fafa NPERR%Z Derating Curv
100 -851 70¢ 1551
0 T N T
| 1 I
= \\ i ERREEE
i 5B
HMEAFEN N | o “‘“t," T e R
Percent Rated Load \ i peﬂ:ra Ing ! empeératuré kange
25 : : \ '55 C"‘155 C
| ! AN
o | 1
TE 50 25 a 256 50 75 100 126 180

IF1E;E 2 Ambient temperaturel? (C)

E[2]: HEfAfEAMIMRRERE 70CH, HSIER® (GIENEX) & ERL T,

Note[2]: For resistors operated in ambient over 70°C ,rated load(rated power) shall be derated in accordance with the above figure.

O BH4EES M Electrical Performance Parameters

_ 70°C FHENE T HRBRALE BRI ARERE B35 Resistance Range FEPRIR B S 3
Tvoe Rating Power at 70°C Limiting Element Max.Overload TCR

s (W) Voltage (V) Voltage (V) +0.01% +0.05% | $0.1% | #0.25% | +0.5% +1% (ppm/C)
0612 1 75 150 5.6kQ~100kQ +25, +50
£ Note: [3] HHE. HAAERIZRBME.

Voltage,current of DC or AC RMS value .
[4] E=/Px R ST HIRREBEFE hAIEUME.
E=./PxR or Limiting element voltage whichever is lower.
E: HEHE Rated voltage(V)
P: HEINZE Rated power(W)
R: #=#RFE{E Normal resistance(Q)

& T EM4MK 5% Reliability Test Methods

1 Test ltem

#rfE Specification

MK 55% Test Method

=R IEC 60115-1 7.3
High Temperature ARst (0.2%R+0.05Q) ISR 155°C, HERTE] 1000h, ANEE.
Exposure (Storage) 1000h. @T=155C , Unpowered.
O o JESD22 Method JA-104
Te":i‘izre No mei?i?z’amage -55C~1257C, &. (KR TREFES 30min,
. HRETE: <1min, fEIFOXE: 1000 %K.
Cycling ARsz (0.2%R+0.05Q) g ) . )
-55°C (30min) ~ 125°C (30min), 1000 cycles.
MIL-STD-202 Method 103
o F AT ARG B 85, IRAE 85%RH KIS THEM 10% 3R TR i FE (s T ARIRER
Bias’:émHﬁu;:uidity No mechanical damage E (BUNME) , HE 1000 /AT,
AR=t (0.5%R+0.05Q) 85°C/85%RH. 1000 hours. Apply 10% of operating power or limiting element

voltage whichever is lower.

(&3 Continue)
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= L7 MR T 5%
ltem Specifications Test Methods
IEC60115-14.25.1
70CHt &1 Fe R WA 70°C+2°C, 1000 /B, SAEFRESRTAARIRAE (BUME) , & 1.5 /JNAd/Hf
Endurance at 70°C No mechanical damage 0.5 /B,
! AR=t (0.2%R+0.05Q) 70°C+2°C, 1000h, rated voltage or limiting element voltage whichever is

lower for 1.5h ON/ 0.5h OFF.

it s 7
Resistance to

FREEME, TR IR

Clearly marked, No mechanical

MIL-STD-202 Method 215
REZMIEF 3 eEER 1008, 2. R 3 =, BARERFETER,
HEZER THENREHITERTE.

Immersed in three solvents after 3min immersion, brush wipe 10 times, a

Ivent d
Solvents amage total of 3 times, washing with washing and cleaning agent, room temperature
on the surface of the ventilation drying.
MIL-STD-202 Method 213
Wl T ] 4545 IEF520%, WEEMERE: 100g's, BKRFFLEATE 6ms, =i7<m@E 3R, #*
7

Mechanical Shock

No mechanical damage
AR=t (0.1%R+0.05Q)

18 XK.
Positive half wave, peak acceleration: 100g's, pulse duration: 6ms, three
axis six to each 3 times, a total of 18 times.

MIL-STD- 202 Method 204

e TR i 45 35%: 10Hz~2000Hz, MEE: 59g's, —MEIF 20 %4, X\ Y. Z =4NF
Vibration No mechanical damage mEAN A6 12 MEIR, 3 36 MER.
AR=t (0.1%R+0.05Q) Frequency: 10Hz ~ 2000Hz, acceleration: 5 g's, a loop 20min, X, Y, Z three
directions, each direction 12 cycles, 36 cycles.
Wi TR IECo0115- 1 11.2

Resistance to
Soldering Heat

No mechanical damage
ARst (0.1%R+0.05Q)

270°C+5CHfE, R¥F 10st1s, BRNRE 10mmz1imm.
Lead-free solder bath at 270°C+5°C for 10st1s, immersion dept-h 10mm
+1mm

Hmopd
Thermal Shock

TRl 545
No mechanical damage
ARst (0.1%R+0.05Q)

MIL-STD-202 Method 107
-55°C(15 4> #h)~&iB (<20 #)~155°C(15 5344), 300 MEIF.
-55°C (15min)~normal temperature(<20s) ~ 155°C(30min), 300 cycles.

AEC-Q200-002

ESD ##eai T ] 4545 ABREN, SMEMEZFRER, E. SRES 1R,
Electrostatic No mechanical damage 0612: 750V.
Discharge (ESD) AR<%(0.5%R+0.05Q) Human Body Model, 1 pos. + 1 neg. discharge.
0612: 750V.
TR Rt IEC 60115-1 11.1
AT No mechanical damage 245°C+5C55HE, 1R¥#F 35+£0.3s, BENFE 10mmz1mm.
Solder-ability AR EFR295% Lead-free solder bath at 245°C+5°C for 3s+0.3s,immersion dept-h 10mm *
95% Cover Min 1mm.
IEC 60115-1 6.2
N=| ==
Eﬁpﬁ_lfmcji'%ﬁ W'th'iﬁiefime CR +20°C/-55°C/+20°C/+125°C/+20°C
.C. It IT1 .C.
P T1=-(55+3)C, T2=(125+2)C
NREMR, EHRENTWSIR, 1K UL-94
AL A AW IEERL X - -
TR AR V0 V1 TR, RREERSMR.
Flammability No ignition of the tissue paper or

scorching or the pinewood board

V-0 or V-1 are acceptable. Electrical test not required.

(&_E3& Continue)
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mA i:3 M7 5%
ltem Specifications Test Methods
AEC-Q200-001
. B 9Vch§|J 32vde GHTREEE 500A) D 1.0Vde Mk, SHMBE
FRE MM 1 T,
Flame Retardance Not flame )
Subjected to voltage from 9.0 to 32.0 VDC (current clamped up to 500A),and
each voltage level shall be increased in 1.0 VDC for one hour minimum.
IEC 60115-1 12.1
EEEE SN 1000MQ Min EBRSERERM 100VE15V ERBE, RF 1 28, RENESEHEE.
Insulation Resistance Apply DC 100V+15V between substrate and terminations for 1min, then
check insulation resistance.
IEC 60115-1 12.2
. RS E R EIAK L 100V/s RIRF R B EE A &KL AREENZR
Tt %Eﬁik'&'s‘}[( ?— A LX X‘i EBRALD N

Voltage Proof

No breakdown or flash over

HJE, {R#F 60st5s.
Apply max. overload voltage of AC RMS at a rate of approximately 100V/s
between substrate and terminations for 60st5s.

IEC 60115-1 8.1

FREL S RARIRE Hon 2.5 (AR E SR A SRR (REME) | 5457,
Short Time No mechanical damage Apply 2.5 times rated voltage or max. overload voltage, whichever is
Overload ARs#+ (0.2%R+0.05Q)

lower,for 5s.
IEC 60115-1 10.2
RiRSE T ] 545 -55°C+5°C, Tfadk 1 /i, FERESTHRREE (BUB/IME) 45 244,
Operation at Low No mechanical damage FetaE 15 2.

Temperature ARt (0.1%R+0.05Q) -55°C+5°C, 1h without load, rated voltage or limiting element voltage

whichever is lower for 45min, 15min without load.

HIRTHHRNIE TR Rt IEC 60115-1 9.8
Substrate No mechanical damage {R$%8318) Duration : 60s+5s

Bending Test

ARst (0.1%R+0.05Q)

THEEE Bending distance : 5mm

TR

Terminal Strength

TRl 4545
No mechanical damage
ARs#+ (0.1%R+0.05Q)

IEC 60115-1 9.7
HEmAI: 17.7N, R¥F 60s1s.
Applying force : 17.7N for 60s+1s.

MR
Sulfuration
Resistant

TR L E5 45
No mechanical damage
AR<+(0.5%R+0.05Q)

B, 1BIR: 105°C+3°C, HERTE: 1000 /AT,
Soaked in industrial oil with sulfur substance contained in 105°C+3°C for
1000h.

& 8% Packaging

BRAA MR Packaging can refer to the Appendix.
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M5 Appendix |

S HEFIELZ R~ Recommend Solder Pad Size
* FXE EHFEES Chip fixed resistor

B unit: mm

B

Thin Film Resistor

C

A.>| S Type A B C
B 0612 0.60+0.06 2.9040.1 3.30%0.1

* iR dRts Paper Taping

@ % Packaging

ERAT 0612:
For 0612:
T
DO PO
D AL Vany i a L= ]
N T O F
SN W
Ju a1 ) -
/ L1
P Pl
AL unit: mm
AIS Type A B w F E
0612 3.50+0.20 1.90+0.20 8.00+0.20 3.50+0.05 1.75+0.10
BA{L unit: mm
T
RS Type P PO P1 ®DO [Z i%iea R K S B R PE cERAEER
Thick Film Resistor and Thin PE Metal Foil
Film Resistor resistor
0612 4.00£0.10 4.00£0.10 2.00+0.05 1.50£0.10 0.75+0.10 0.95+0.10
* E2 Reel
&
E

D, |
VA

i ¥

=]
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BT unit: mm

SRR
AIS Type M w T A B ¢ D
Reel Type
7 &t
Zinch 0612 17842.0 9.5+1.0 12.5+1.5 2.0£0.5 13.0£0.5 21.0+0.5 58.0£2.0
dia.Reel
@ S E L EEH Taping Ability
E#Hi}1 Top tape peel strength
EHRISI5BE R 11g~70g (0.1N~0.7N) , IEEEF: 300mm/min, 2 THIRIEET 25 G RELH ISR .
Peel strength is 11g~70g (0.1N~0.7N),with speed of 300mm/min,and should not have flash and
tear after peeling.
iR 75 5% Test method:
I3 7519
165° ~180° peeling direction
4Rty
carrier tape
N
\ T
- top tape
bottom tape
HIEMEIBM, TMHERS. REFHRK.
Resistor is free, no sticking to top tape and bottom tape.
HIESMEFHEE, BRRFLIHEES.
Resistor is easy to take out from carrier tape and chip hole have no mechanical damage.
& %K E Packaging Quantity
BEGE 7 BE~F
Packaging style 7inch dia.Reel
|| =
£S 0612
Type
?&E 5000
Quantity (pcs)
 |EC E-24, E-96 RFHEHEENXBXRE
IEC E-24, E-96 Series Resistance Cross-reference List
* E-24 Z3%|| E-24 series (x10"Q)
(B unit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)
#<— Table One:
1.0 1.5 2.2 3.3 4.7 6.8
1.1 1.6 2.4 3.6 5.1 7.5
1.2 1.8 2.7 3.9 5.6 8.2
13 2.0 3.0 4.3 6.2 9.1

* E-96 £7%! E-96 series (x10"Q)
(B4 unit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)
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% Table Two:
1.00 1.33 1.78 2.37 3.16 4.22 5.62 7.50
1.02 1.37 1.82 2.43 3.24 4.32 5.76 7.68
1.05 1.40 1.87 2.49 3.32 4.42 5.90 7.87
1.07 1.43 1.91 2.55 3.40 4.53 6.04 8.06
1.10 1.47 1.96 2.61 3.48 4.64 6.19 8.25
1.13 1.50 2.00 2.67 3.57 4.75 6.34 8.45
1.15 1.54 2.05 2.74 3.65 4.87 6.49 8.66
1.18 1.58 2.10 2.80 3.74 4.99 6.65 8.87
1.21 1.62 2.15 2.87 3.83 5.1 6.81 9.09
1.24 1.65 2.21 2.94 3.92 5.23 6.98 9.31
1.27 1.69 2.26 3.01 4.02 5.36 7.15 9.53
1.30 1.74 2.32 3.09 412 5.49 7.32 9.76

* E—96 %1 0603 BIS (FesmRBMER) R (BEENRBIIRR)
E-96 series(0603) {multiplied Cross-reference List) And {Resistance Cross-reference List)

%= Table Three:

e multiplied x10° x10? %102 x103 x104 x105 %108 x107 x10" %1072 %1072 %1073
15 code A B C D E F G H X Y Y z
%M Table Four:
5= XS | E-96 RFIEME | K5 | E-96 RFIEE | K5
j:gc?; EE-QQGGriiysutfﬁlzfe e E-96 cod E-96 cod EE-QQGGriiysutfﬁlzfe
e resistance e resistance e

01 100 25 178 49 316 73 562
02 102 26 182 50 324 74 576
03 105 27 187 51 332 75 590
04 107 28 191 52 340 76 604
05 110 29 196 53 348 77 619
06 113 30 200 54 357 78 634
07 115 31 205 55 365 79 649
08 118 32 210 56 374 80 665
09 121 33 215 57 383 81 681
10 124 34 221 58 392 82 698
11 127 35 226 59 402 83 715
12 130 36 232 60 412 84 732
13 133 37 237 61 422 85 750
14 137 38 243 62 432 86 768
15 140 39 249 63 442 87 787
16 143 40 255 64 453 88 806
17 147 41 261 65 464 89 825
18 150 42 267 66 475 90 845
19 154 43 274 67 487 91 866
20 158 44 280 68 499 92 887
21 162 45 287 69 511 93 909
22 165 46 294 70 523 94 931
23 169 47 301 71 536 95 953
24 174 48 309 72 549 96 976
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& &% e P PE 1 B B AR IE AL
Description for Resistance Value Code and Marking of Thin of Thin Film Chip Resistor
* PE{EXFS Resistance Value Code
FrEEREEERTH— KA S EERBRR.
All resistance value code of thin film chip resistor used four digits.
15 Example

TD03G4701BT

MK SRR, W: 4701=4.7KQ; 1R50=1.5Q
To use four digits codes represent resistance value,
5l Example 4701=4.7KQ 1R50=1.5Q

* ¥rig Marking

*YIB{ERIRT T E24 70 E96 AR, 7R E96 R,

When resistance value belongs to E24 as well as E96 series, we suggest preferentially use E96 series.

5] Example 10K=1002, #103
*>0805 = &#RIC For the chip resistor(=0805):
AXRAMUBFRR, SI=SURTBEBEETYNHRT, EOURR 10 BRAH.
Express the resistance value with four digits, the first three digits are significant figures and the fourth denotes the number of zeros.

51 Example

!1[][]3! 100KQ

*0603 #rig Marking for 0603 Size Resistor
A0603-E96 Z%I: KA=fIE%RR, RIZ{IFkn E-96 RFIEENRE, FE—UFIRRFHKE (RR=FRM) ;
Express the resistance value with three code,the first two digit code denote the resistance of E-96 series,and the third code of letter denote

The multiplier(see the table three and four).

'3DE — 2MO

A0603-E24 R%: RA=#HFHRR, INRTHEEEEIHT, F=FF 10 BXHH.

%1 Example

Express the resistance value on the glass side with three digits, the first two digits should be significant and the third denote number of

m —fp 30K

*ANE SRl “R” RIR The decimal point should be expressed by“R”.

Zeros.

51 Example

51 Example

HE — -

*<0402 =&: FMEFRIE  For the chip resistor ( <0402 ), there is no mark on the glass side.

5 Example
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& BN PEES{EABEA Chip Resistor Instructions For Use
* AEREUTHRIMETRA, MRERTESZ RS-
1. ESMAEBRRE, SFK. . LER. BHIBEFINER.
2. EPSNERRBEMXNMT, SERSSHMSER.
3. EERRABHNMS, AERIBEHRESE, BEES  BEE. 5. ZSLR. ZS54LE.
4, EFERRETREYBERASER.
5. EEERSNIMG. BRlL, HEMSRDmMIEER.
6. ERMEREMABRMRIZE=RNERLITER.
7. BEEERNEERSERKSKEEERTIEL~ M.
8. FKEEBHEMZENE. HTHNRREROAFKARANE, EREFMRBEBBIFFHRE AN, BHEHMMES (RHE) G
SRERY. MRMREERELERANTS), FEHFTREHIT ON/OFF, WEEITERRNLE. BANIMEAENEE, BUR
THRREMBENK/N, BHE, RELRVEAMES, AREFRREESRANT U E RS NO/OFF WEHTRAR, BRSEE
U TR T
* Application of the products in a special environment can deteriorate product performance :
1. Use in various types of liquid, including water, oils, chemicals, and organic solvents.
2. Use outdoors where the products are exposed to direct sunlight, or in dusty places.
3. Use in places where the products are exposed to sea winds or corrosive gases, including Clz, H2S, NH3, SO2, and NOzetc.
4. Use in places where the products are exposed to static electricity or electromagnetic waves.
5. Use in proximity to heat-producing components, plastic cords, or other flammable items.
6. Use involving sealing or coating the products with resin or other coating materials.
7. Use involving unclean solder or use of water or water-soluble cleaning agents for cleaning after soldering.
8. The substrate of chip resistors is alumina. Cracks may occur at the connection of solder (solder fillet portion) due to the difference of
the coefficient of thermal expansion from a mounting board when heat stresses like heat cycle, etc. are repeatedly given to them. Care
should be taken to the occurrence of the cracks when the change in ambient temperature or ON/OFF of load is repeated. The
occurrence of the crack by heat stress may be influenced by the size of a pad, solder volume, heat radiation of mounting board etc., so
please pay careful attention to designing when a big change in ambient temperature and conditions for use like ON/OFF of load can be

assumed.

& i%7F /3% Storage Conditions
B 5°C~30°C, HEXIRE 30%RH~70%RH. EINEME LIREFEHTTZ1ARNER.
T: 5C~307C, RH: 30%RH~70%RH. The products are suggested to be used within twelve months when received, and the storage

condition mentioned above should be followed.

¢ RIERIFEER

1 BERABTESTMEDENNE, BEHENERMRSABEE TSR AT M4~ S Em.

2, ARFEEFRNEND, BRRRRRIPSEEARRE.

3. FEIREFMIT, KEESL A&,

4, ATEHRE. BEFRE. MEREUREMTRASRS, RAHRSIEEXNKNEE LR, BSUEASRARRR. XE~F
EX LR P HIHPES R R AT SHA S B ERIR.
@ Precautions on use of products

1. Avoid applying power exceeding normal rated power, exceeding the power rating under steady-state loading condition may
negatively affect product performance and reliability.

2. Be careful when pick up the products with tweezers. There may be a care that the overcoat and / or the body can be chipped.

3. Soldering tip shall not touch the product when install product manually.

4 . Contact our sales representatives before you use our products for applications including automotive, medical equipment and

aerospace equipment. Malfunction or failure of the products in such applications may cause loss of human life or serious damage.
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@83 Soldering
® [EIRIEEX: SRHEEREEKRHE J-STD-020 LAERIE, BEAEEKRUNT:
Reflow soldering requirements: The device reflow soldering requirements meet the J-STD-020

lead-free reflow soldering.The specific requirements are as follows:

/— Suppl ier\T!_._ 2T, -\

Tp ry i } o
F TR Te -5°C
Max. Ramp Up Rate = 3°C/s P
Max. Ramp Down Rate = 6°Cls
@ L4
S TL i t
: - Ca |
=
@© v
=
@
-
E ¥
@ ts
-
25
k————Time 25°C to Peak
Time =
*Fimi ( Ramp-up rate (TL-TP) ) :>3/s °C

“BEiRiRZE (Ramp-up rate(TP-TL) ) : <6/s C

B E (Preheat/soak ) :150°C -200 “C (TSmin to TS max ) :60-120s
*#HB%k 217°C L EFTE] Time above217°C of liquid phase (TL) : 60-150s.
*Te \x=nimE Maximum temperature of Tc: 260°C

*EKIEERTE Maximum welding time: 8min max.

“IE{EEE Tp=Tc-5"CLARIAYETE Tp Time tp within the range where peak temperature Tp = Tc- 5°C: 30s

*FE R E /D AIAE BRI S . 3 )% Minimum number of reflow soldering cycles the product can withstand: 3 times

10
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® FIEERER Requirements for wave welding

300

250

\BEEC]
—- (2]
& =

2

— R
= == PCBE

=30 0 30 60 90 120 150 180

eS| BI7E 26 OCIERMEF EMEEE 10s  (Sn93.5-Ag3.0-Cu0.5)

The pins of the plug-in components stay in the 260 solder channel for 10s.

* HEEE LA Recommended solder alloy: 96.5Sn-3.0Ag-0.5Cu

11

210 240
Hinlls] ——>
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& {&1TRBh Revision History

CHIP RESISTOR

liA Version HH#A Date {£iTAZA Revision Content {&iT#IA Checked by
I 0 2026-07-17 -J&hE The original version. &% Lin JinHong

E ERFTRM RE R RAEHEA. EERAREER, NERBEZLATTHITRAZABERF, HU~REFHSU PCN BHIEF.

Remark: Information provided above is intended to indicate product specifications only. Fenghua reserves all the rights for revising this

content without further notification, as long as products are unchanged. Any product change will be announced by PCN.

12




