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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

1. Yol (scope) :

L1 & T AR A o8 Puin 2 H 58 el E I B AW R 51
This specification applies to Anti-Sulfuration wide Terminal thick film chip resistors which
Meet requirements of Pb free.

1.2 AR PJCH = e B B BR s A G, TAFAE T FFEJZ B33 R I 755 RoHS #4 %0 25 K
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

1.3 #F& AEC-Q200 brif.

Comply with AEC-Q200 standard.

1.4 Z£H

Automotive

2. ZEHES (part number) :
0612 0.75W 1% 10Q

AWO0612F210R0G
AW 0612 F 2 10R0 G _
[ S | | |
FAY(Type) ||J]X~F(Size) ||A% HE 2R BHL{E RS X5k
AW: HiE% (0612 Tolerance ||Rated Power||Resistance value |Packing Code Distinction Code
FH % AR S |(1020 F=$1% 1= 1W +1% G=//#, 7inchreel || = TI5E
B A (1225 J=+5% 2=0.75w |[1OR0=10¢ B - X = BRI
49R9=49.9Q . e
g} D= 1.5W H=p%, 10 inch reel||E » FEFEHLFE
1002=10K Q o N
(Anti-Sulfurat B=2W WA aiE ANEHEE
+5% :
ion wide C=3W S=f, 20KEREE
6R8=6.8 Q
Terminal 2002200 V=bulk (HUEH
thick film 564=560K O

T A4RSE © 613-00-022 Rii4:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

3. HFHAEFEEFRA Marking on the Resistor’ s Body) :

L
s ONFELS PRI =S - B L RoRAE 472 472=47x10’=4.7K Q
AR T » a— 1 10 B3R ]
*5% tolerance product: the marking is 3 digits, the first
2 digits are significant figures of resistance value and L
the 3rd one denotes the power number of 10, (10%) ey | [0Q LU 5R6=5.6Q0
She Below 10Q): 5R6=5.6Q
—
[ ]
X 1% an - PIUFEOR - gl = ENA 4992 4992=499x10’=49.9K Q0
BET > wfa— o 10 B3R R
*1% tolerance product: the marking is 4 digits, the first
3 digits are significant figures of resistance value and E— .
x . 100Q BUFART © 20R0=200Q
the 4th one denotes the power number of 10, (107) 20R0 Below 1009 20R0=200)
0 B a0 S 000 =2 RS PR —
0€Q Products, use 000 3digits code to indicate the 000 000=0Q2
resistance value. L

3 S AF4RSE - 613-00-022 kigA:V8.0
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4, R~F (dimension) :

]
o | —
dimension —
LW ]
FAL (unit) : mm
5] (Type) L AW T E e
AWO0612 1.6010.20 3.2010.20 0.55%0.10 0.30%0.20 0.50%0.20
AW1020 2.500.15 5.00%0.20 0.55%0.10 0.40x0.20 0.75%0.20
AW1225 3.20%0.20 6.50%0.20 0.55%0.20 0.40%0.20 0.7520.20
5. ThERZFZER ML ( Derating Curve) :
100 \l
5 80| N\
S 2 : RN
e a 1 1 N
KN e] 60 1 N
D0 1 1 \
e i i N
wt On : N
(@] T |
" " \
oLu : \
-60: 40 20 0 20 40 60 :80 100 120 140 :160
70 155

HEEE  Ambient temperature (°C)
TAEWR ViR (Operating Temperature Range) :  -55C~+155C;
il 41F (storage condition ) @ 5~30°C, 30~75%RH.

4 T{R4ESE  613-00-022 FEA:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

6.E8fH 45 (Construction ) -

. Marking
. Outer Protective layer
. Inner protective layer

. Resistive layer

. Conductive Protective layer

. Inner Conductive layer

8. Side conductive layer

\ 9. Ni plating layer

— i *s;.‘ 10. Sn plating layer

1. Ceramic Substrate

No. Z5k AR
construction Major material

1 M) By Ceramic substrate =8/E=%8 AIR03

2 WEEFK Inner Conductive layer AN Ag-Pd

3 FH{A&Z Resistive layer SAEET+373E RuO2 + glass

4 WIRPE Inner protective layer PEIE Glass

5 IMEFPE Outer Protective layer M &N Epoxy

6 FfRRIFE Conductive Protective layer R Ag

7 W5 Marking &S Epoxy

8 MiefR Side conductive layer eSS4 Ni-Cr

9 FEEEA Ni plating layer BN

10 % E%  Sn plating layer =45 Matte Tin

5 S AF4RSE - 613-00-022 kigA:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

7. BHIEYERE (resistance range) :

R {EFEREEE]
55| WEME | BATIFRE | BATHBE TCR
ipe Rated Max Working Max Overload (PPM/C)
power Voltage Voltage Ee e1.0% ) 45.0%
+200 10 <R <10Q0
0612 0.75W
+100 10Q) <R<10MQ
+200 10 <R <10Q
1020 1W 200V 400V
+100 10Q <R<10MQ
+200 10 <R <10Q
1225 2W
+100 10Q <R<10MQ
8. B HFMHE (electrical characteristics) :
HI51 Type AW0612 AW1020 AW1225
HUEDPR 0.75W W 2W
Rated power ’
LTURAHEE
Resistance Value of Jumper 20mE) Max
EURIFEIUE FHR
Rated Current of Jumper 404 6.0A 8.0A
RAAFER<IFH 1R
Max Over Load Current 15.0A 22.0A 30.0A
<1 Second and 1 times

#27% (remark) :
¥ HUEHETFHE AN (The rated voltage is calculated by the following formula)

E= /RP
E : i #H L (Rated Voltage) (V)

P : HUEINHE (Rated Power ) (W)
R : HPHFEME (Resistance

) (ohm)

¢ WIERTRSE I H s e s b PR A ) e K A s, D) 2R ) R o K A E R A ok B ) 0 L
In case the value calculated by the formula exceed the maximum working voltage as above table 9, the
maximum working voltage shall be regarded as rated voltage.

T A4RSE © 613-00-022 Rii4:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

9. MEREEHIMEMR (Performance Reliability Test Methods )

W& M54 MRS &

Item Test Methods Test Conditions Specification
RERE JISC52014.8 | TCR= (R-Ro) / (t-to) Ro x106 (ppm) SXEE 1M
Temperature I[EC-60115-1 4.8 | Ro EBRH7EZE A TRYFA{E(resistance at room
Coefficient of temperature)

Resistance R EBPATE 155°Ca;-55°C FHYPR{E (resistance at
(T.C.R)O 155°C or -55°C)
to ZiR(room temperature)
t MEIBE (test temperature 155°C or -55°C)
SRTIENS fafar JISC52014.13 | (n#k 2.5 (FRYZERBE, BIE 5 ENERKRRIE | £1%:
Short-time IEC-60115-1 AURRETER, +(1.0%+0.05Q)
overload 413 Applied 2.5 times of rated voltage for 5 +5%:
second. Measure the variation of resistance. +(2.0%+0.1Q)
#a25FEH JIS C 5201 4.6 ERREAAR Eh0# 100V (DC) #as5fiiE 605 #bf5, | > 10GQ
Insulation IEC-60115-1 4.6 | MELLLZEI
resistance Applying 100V (DC) to the resistor body and
withstanding 60+5 seconds of insulation
voltage. Measure the insulation resistance
AL JISC52014.18 | $BIEE 260+5°C, B8] 30+1/-0 #, ENHEEFE | BRILFKRIZHEAS 5%
Leaching IEC-60068-2-58 | fafE FMERIEIZEFH, Individual leaching
8.2.1 Dip the resistance in a tin furnace at area < 5%
260+5°C for 30+1/-0seconds, then take it out | faskISsEEFR< 10%
and observe the solder area under a Total leaching area
microscope; < 10%
USSR JISC52014.18 | H}MEE 260+5°C, B8] 10+0.5 %, MEAER | <5%:
Resistance to | IEC-60115-1 ERIRBETE, +(0.50%+0.05Q)
soldering heat | 4.18 Dip the resistance in a tin furnace at 2 5%:
260+5°C for 10+0.5sec. Measure the variation | +(1.00%+0.05Q)
of resistance.

7 Y {4RSE - 613-00-022 [ 4:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

N MR T772% M FAE
Item Test Methods Test Conditions Specification
IR J-STD-002 T 155 B 4 \IIFIRN 2452 5°CihP 3 /b +1%:
Solderability 4 hrs155°C dry heat, 245+5°C 3 sec. +(0.50%+0.05Q)
+5%:
+(1.00%+0.05Q)
it &7 MIL-STD-202 =TiEEh) OKEM (W KERFEEZFKER | £(0.50%+0.05Q)
Resistance to Method 215 .
Solvent Add Aqueous wash chemical-OKEM clean
or equivalent
S MIL-STD-202 BEERE 125°CINEENERE, B 1.5H, W | +1%:
Operational Life Method 108 0.5H, tiEsE 1000+24/-0 /B, 858 24+4 5 | £(1.00%+0.05Q)
ENEE. +5%:
Put the specimen in a chamber at 125°C +(3.00%+0.10Q)
temperature, ON TIME:1.5H, OFF TIME:0.5H,
rated voltage 1000 +24/-0 hours.
Measurement at 24+4 hours after test
conclusion.
[ppivEssk MIL-STD-202 FEEMANIERIEEM, B 85+2°C, {BE 85+ | +1%:
Biased Humidity Method 103 2%RH; &# 10%HIEBEREERE 1000 48/ /N\ETF, | £(1.00%+0.05Q)
58 24+4 FENB(E. +5%:
Put the specimen in a chamber at 85+2°C +(3.00%+0.05Q)
temperature and 85+2% relative humidity,
10% of operating power is 1000 *48/o hours.
Measurement at 24+4 hours after test
conclusion.
=i MIL-STD-202 155°C FALE 1000h, RhNEIh=R, HiesEs +1%:
High Temperature | Method 108 244 NS fEIHATIUE. +(0.50%+0.05Q)
Exposure(Storage) 1000 hrs. @ T=155°C. Unpowered. +5%:
Measurement at 24+4 hours after test +(2.00%+0.05Q)
conclusion.

8 S AF4RSE - 613-00-022 kigA:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

N M55 NIRERES LS Fk

Item Test Methods Test Conditions Specification
IRETEIR JESD22 EEFEMNBEEIRA, iRE 125°CE-55°C, & | +1%:
Temperature Method JA-104 | NEEEHAREL 30 280, £ 1000 MEFR. +(0.50%+0.05Q)
cycling 58 24+4 IFENE(E, +5%:

Put the resistor into the temperature cycling | £(1.00%+0.10Q)
machine. Temperature of 125°C to -55°C.
Each temperature remains stagnant for no
more than 30 minutes. Repeated 1000
cycles. Measurement at 24+4 hours after
test conclusion.

WP MIL-STD-202 KT FIESZ PR, 1EE 100 58, 54T | £1%:
Mechanical Shock | Method 213 |8/ 6ms +(1.00%+0.05Q)
Wave Form : Tolerance for half sine shock +5%:
pulse. Peak value is 100g" s. Normal +(2.00%+0.10Q)

duration(D) is 6(ms)

] MIL-STD-202 55220 o8, 12 MEER, B8 MER 3N AE. | £1%:
Vibration Method 204 WizsAE=/g 10-2000 H +(1.00%+0.05Q)
5 g's for 20 min., 12 cycles each of 3 +5%:

orientations. Note: Test from 10-2000 Hz +(2.00%+0.10Q)

SRS MIL-STD-883 THIE5, MENMEINFREFERRT, /
External Visual Method 2009 Electrical test not required.
Inspect device construction, marking and

workmanship.

F8ER AEC-Q200- 002 | MnEFEERBBE22R, EFRF1FP, +(3.0%+0.05Q)
ESD or ISO/DIS 0612: 1KV; 1020(&)LAL: 2KV
10605 Human body model

0612: 1KV; 1020 and above: 2KV

9 S AF4RSE - 613-00-022 kigA:V8.0
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N M T57% MG &
Item Test Methods Test Conditions Specification
i FIRE AEC Q200-006 | MehRESIfRIF 60 &b, TR
Terminal Strength EH0612: 8N; 1020 &)LAL: 17.7N No broken
(SMD) Pressurizing force for 60 seconds
0612: 8N; 0805 and above: 17.7N
=i AEC Q200-005 | EHI—IX{RIF 60 b +(1.00%+0.05Q))
Board Flex ZSEEE 0612/1020/1225: 3mm
Bending once for 60 seconds
0612/1020/1225: 3mm
mfitae ASTM-B-809-95 | TR IEASSEEAVEFAI_EEH10mmERIR | £(2.00%+0.05Q)
Sulfur test EIA-977 ., BEE105+3°CAYIERFE+1000H,
cover the tray or base of the chamber with
a bed of sulfur to 10mm depth minimum,
temperature 105+3°C;1000H
#7¥ (remark) :
AR%= ———— *100------ (%)

R1 =1 3&HIFE{E(resistance before test)
R2 =136 /5FE{E(resistance after test)

10 S E4RE - 613-00-022 hiA:VS.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

10. EZE#A% (Tapping Specification)
10.1 BT (reel dimension)

Unit: mm
Type Size A OB oC oD W oM
0612 7" 5K Reel 2.0+£0.5 | 13.5+1.0 21+1.0 60+1.0 11.5£2.0 | 178+£2.0
1(2)3(5) 7" 4K Reel 2.0+£0.5 | 13.5+1.0 21+1.0 60+1.0 16.0£2.0 | 178120

¥ &7 (Remark) (1) 102071225 F:46: 4,000 pes
1020/1225 Quantity per Reel 4,000 pcs/Reel
(2) 0612 4 5,000pcs
0612 Quantity per Reel 5,000 pcs/Reel

\u

11 Y 4ESE  613-00-022 FEA:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

10.2 B3R~} (packing dimension)

A

| ———

P
I

Paper
Carrier

2
L e e o
" H L] 3
) r e |_f“\ !, e f} =
/ NS /O | L/ | L/ | N / LL_[
DIRECTION OF FEED
Type A B w E F G H T ®D P
0612 | 1.90+0.2 | 3.50+02 | 80%0.2 | 1.75+0.1 | 3.5£0.05 | 4.0+0.1 | 2.0£0.05 | 0.75+0.1 | 1.50+ 3% | 4.0+0.1
Embossed
Carrier
A jP #D1
] [ ] / L
oa) /Z ey @E{é}éﬂ —
! . L |
C——o-pioo—o —|— ﬂ
zp/ _H_ LG El]  _JL_T1
) DIRECTION OF FEED
Unit: mm Embossed Type
Type A B W E F G H T ®D | ®D1 T1 P
1020 |2.80+0.2|5.60+0.2| 12+0.1 |1.75+0.1|5.5+0.05 | 4.0+0.1 |2.0+0.05|0.23+0.1 1.5+0.1 | 0.85+0.15 |4.0+0.1
1.5018:(1)
1225 |3.40+0.2 |6.70+0.2| 12+0.1 |1.75+0.1|5.5+0.05 | 4.0+0.1 | 2.0+0.05|0.23+0.1 1.5+0.1 | 0.85+0.15 |4.0+0.1
12 SCPELESE - 613-00-022 JEA:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

11. BB RIE F7MR (Peel force of top cover tape )
AT BA 300mm/ 43 B T BE, I 165180 BEA M T AT RIES, W FEFR. 40T HRIE 17
A 10g70g; #earr I3 J17E A 152~ 80g.
The top cover tape 1s pulled at a speed of 300 mm/min with the angle between the tape during peel and the
direction of unreeling maintained at 165 to 180 degree as following picture. The peel force of paper carrier
tape shall be 0.10N to 0.70N (10g to 70 g), the peel force of plastic carrier tape shall be 0.15N to 0.80 (15g to

80 g)

Top cover tape

carrier tape
Direction of pull

¢ )

Aier tape

12. #24% R~ ( Recommended land patterns) :

c
| A |
B
JEL S = R
N JR~F Dimensions ( mm )
Land pattern
US|
5 A B c
Typ
AW0612 0.60 2.90 3.20
AW1020 0.75 3.40 5.00
AW1225 0.85 3.70 6.40

13 S E4RE - 613-00-022 hiA:VS.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

13. 2¥  (soldering)
13.1 EiEIFEMEZ (Recommend reflow soldering profile )

Reflow Soldering Profile

Temperature (*C)
e Time 25°C to peak : 8 min -Jl
260 ! e
255 e e
Ramp-up rate : 3 “Cis max. | ,
Ramp-down rate : 6 “C/s max. 1 i
217 | ;_
----------------------------- I === -I === -I =
I ! ! 1
i : ! 1
1
200 . | | Lo
I | 1 1
| I ! Yo
| I | 1 1
| I ! Yo
I : ! o
150 ! !
150 __ | A
I I ! 30 sec max. 1
] | I ]
I | | []
L | | ul
60 - 120 sec 60 - 150 sec
Ram Ram
to Soak Preheat | Soak | Bk | Reflow | Cooling \ T'Me (s)

13. 2 BBIRIEE L (Recommend wave soldering profile )
Wave Soldering Profile

Temperature ("C) 10s

R R I %
e Typical
220 1“:* senssasnnn | Process Limits
First Wave — Second Wave
1‘.:—%'-‘— ca -5 “Cls
ca. +200 "C/s — Yo
130
"""""""" =7 Forced
i Cooling
100 ol

.
»

I‘F o
o

""""
......
aaaaaaa
'''''''
''''''''''
......

.
D
A——ca2'Cs TS e,
A2 SN
.................

Time (s)
50 100 150 200 25

14 Y 4ESE  613-00-022 FEA:V8.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

13.3 FILIEEE (hand soldering temperature)
FEEORE 350110°C 3 M2 N - RS PRk F fH A A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.

e i S BRI L AN AT R

All product specification and data are subject to change without notice

15 S E4RE - 613-00-022 hiA:VS.0
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