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

1. JaB (scope) :

L@ AR AP R PO A 98 AR B Fr ri B AW 251

This specification applies to Anti-Sulfuration wide Terminal thick film chip resistors which meet

requirements of Pb free.

1.2 AR T H AR I Fr i B rE AR T B, T A7 T FLBHR A B T (45 5 RoHS #h A 2%

There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS

exemption.

1.3 54 AEC-200 brifE
Comply with AEC-Q200 standard.

14 #H

Automotive

2. RS (part number) :
1225 2W 1% 20Q

AW1225FB20R0G
AW 1225 F B 20R0 G
KM (Type) R~F(Size) | | A% BE Th % BHAE ARG

AW: Fiki 4 58 0204 Tolerance Rated Power
PRI R I e 0306 F=t1% 1=1W
FH 0508 J=15% 2=3/4W
(Anti-Sulfuration 0612 3=1/2W
wide Terminal 1020 N=1/3W
thick film chip 1225 B=2W
resistors)

2

Resistance value
1% :
20R0=20Q
49R9=49.9Q
1002=10K Q@
5% :

06R8=6.8
0200=20 @

0564=560K @

Packing Code
G=reel (HH)
V=bulk (Heb

S= Double Standard

Quantity (Fifid:
BRI R3S )

T 4RSE © 613-00-022 RiiA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

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

0204 RIARMEAVN - AR ETEFE IR~
For 0201 and 0402 size, no marking on the body due to E /
the small size of the resistor
A T R e T 1T —
HIEREF » e — IR 10 B3R 472 470=4T7x10°=4.7TK Q
15% tolerance product: the marking is 3 digits, the first I
2 digits are significant figures of resistance value and
X S — .
the 3rd one denotes the power number of 10, (10%) ? 10Q LA THRR & SR6=5.6Q
A e R INIE = ey V2 SN T = I—
BT > wfa— IR 10 HYZR 4992 4992=499x10°=49.9K Q)
*1% tolerance product: the marking is 4 digits, the first I
3 digits are significant figures of resistance value and
the 4th one denotes the power number of 10, (10%) WY | 100QLUTHRR 1 20R0=200)
M | Below 100Q: 20R0=20Q)
% O WHE™ e 000 = firRFSH7 - I
0€ Products, use 000 3digits code to indicate the 000 000=00Q
resistance value. I
4, R~} (dimension) :
]
472
RoF —I #
dimension LW ]
AT (unit) : mm
5] (Type) L AW T E e
AW0204 0.50%0.05 1.00+0.05 0.3510.05 0.1010.05 0.1520.05
AWO0306 0.80£0.10 1.60%0.10 0.45+0.10 0.15+0.10 0.15%0.10
AWO0508 1.25%0.15 2.0020.15 0.55%0.10 0.30£0.20 0.30+0.20
AW0612 1.60%0.15 3.20£0.20 0.60£0.10 0.30£0.20 0.45%0.15
AW1020 2.5020.15 5.0020.15 0.60£0.10 0.40+0.20 0.75%0.15
AW1225 3.1020.15 6.3020.15 0.60£0.10 0.45+0.20 0.75%0.15

T 4RSE © 613-00-022 RiiA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

5. THRZFZER ML ( Derating Curve) :

100 - N
5 8ol N
~ 2 : AN
98 8. 1 1 N
ES o] 60 1 N
D0 1 1 \
g2 Lp i \
% 3 ; ' \
g 20 : A\
" " N\
oLu : \
60'-40 20 0 20 40 60'80 100 120 140 '160
70 155

HEEE  Ambient temperature (°C)

TAEWR VR (Operating Temperature Range) :  -55C~+155C;
il AE41E (storage condition ) @ 5~307C, 30~75%RH.

6.EPH &5 (Construction ) -

Marking
Cuter Protective layer
Inner protective layer

Resistive layer

Conductive layer

Side conductive layer

Mi plating layer

Sn plating layer

\— Ceramic Substrate

4 THR4ESE  613-00-022 FRA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

No. gt FEM R
construction Major material
1 Wi 5 L Bl = 2
Ceramic substrate ALO:s
2 A HL GRS
Conductive layer AgPd
3 ] F Al e
Side conductive layer NiCr
4 FHAKZ AT+ B
Resistive layer RuO: + glass
5 WNERTZ P
Inner protective layer Glass
6 HMRI WE M T
Outer Protective layer Epoxy
7 L WE M T
Marking Epoxy
8 B !
N1 plating layer N1
9 LR =
Sn plating layer Matte Tin

7. BE{EYER (resistance range) :

PHAESE
5] Type Resistance Range
1% 5%

AW0204 1Q~IMQ s Jumper 1Q~1IMQ, Jumper
AWO0306 1Q~IMQ 5 Jumper 1Q~IMQ s Jumper
AWO0508 1Q~IMQ s Jumper 1Q~IMQ 5 Jumper
AWO0612 1Q~IMQ s Jumper 1Q~IMQ s Jumper
AW1020 1Q~IMQ 5 Jumper 1Q~IMQ 5 Jumper
AW1225 1Q~IMQ s Jumper 1Q~IMQ 5 Jumper

5 S AF4RSE - 613-00-022 kigA:V3.0
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8. HS4FMH: (electrical characteristics) :

5] Type AW0204 AWO0306 AWO0508 AW0612 AW1020 AW1225
Rated power 1/3W 12W 3/4W 3/14W I\ 2W
A TAEHE
Max Working Voltage 75V 150V 200V 200V 200V 200V
A TR FE
I\/Tax ngrloa d Voltage 100V 200V 400V 400V 400V 400V
AT 150V 220V 430V 570V 710V 710V
Dielectric Withstanding Voltage
SR
Resistance Value of Jumper <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ
EVIFEIE HR
Rated Current of Jumper 1.0A 1.0A 2.0A 2.0A 2.0A 2.0A
EWR A PH R A AR
Max Current of Jumper 2.0A 2.0A 5.0A 10.0A 10.0A 10.0A

7 (remark) :

¥ HUEHETHFHE AN (The rated voltage is calculated by the following formula)
E= VRP
E: HEHE (Rated Voltage) (V)
P : HUEINHE (Rated Power ) (W)
R : HFHFHME (Resistance ) (ohm)
s TSR THE S I R HS e e 2R ) P e R AR L D)0t 2R ) ) e R T AR LA DA A R BHL PR FL
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.

6 S AF4RSE - 613-00-022 kigA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

9. MEREE NI, (Performance Reliability Test Methods )

N IREWaprS NIRERES LS Hik
Item Test Methods Test Conditions Specification
RIS R JIS C 5201 4.8 TCR= (R-Ro ) / (t-tr) Ro x10° (ppm) 1Q=R=10Q:
Temperature Ro HFEAE =R TN HYFEAE (resistance at room 1200 PPM/C
Coefficient temperature)
R H[FHAE 125°C8-55°C TAYFHAE (resistance at | 10Q<R=1MQ:
125C or-557C) 1100 PPM/C
to Z5 ;5 (room temperature)
t AR (test temperature 125°C or -55C )
R J-STD-002 RT3 A AR B AT A REAS, | ke OS%EF L6
Solderability MR, R AEEL 50 £ - (Min 95% coverage)
MK S
FRIHIG RS2
a)}7.5B, TH#@155C 4/N\isF,@235°C,310.5F)
b)77£ B, 28E 8 /\Esf, @235°C,3%0.5 b
For pin and surface-mount components, no
electrical testing required. Magnification 50
times. Test conditions:
Surface mount type:
A) Method B: dry heat @155°C ,4 hours, @235
C,310.5 seconds
B) Method B: cook for 8 hours at @235°C,3+0.5
seconds
Hi 2% B NSC50146 | SFEAMK FIIBZEEI Ik 6055 Fojs WL | >10GQ
Insulation ZFHT .
resistance Applied the dielectric withstanding voltage on the
center of body for 60+5seconds. Then measure
insulation resistance.
“a 2Z M JIS C 5201 4.7 EHPE AR EnEi4a i e 6015 75 - T ZE R ] WAL
Dielectric Applied the dielectric withstanding voltage on the | f&kIEHI
withstanding center of body for60t5seconds. No evidence of
voltage flashover, mechanical
damage arcing or
insulation breakdown

7 AEERGE

613-00-022 higA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

Reflow solder the samples on PCB » 0204~ 0612
bending plate depth Smm, 1012 above bending
plate depth 2mm;Keep 60%1 s

AR%= % #100------ (%)
R1="1X%:HiFH {E (resistance before test)

R2 =156 5 FH {E (resistance after test)

N NN Waprs NifEESEs HiA%

Item Test Methods Test Conditions Specification
EFEI afsr | JIS C 5201 4.13 hn#Ek 2.5 fEAVEILE EE > iR S PP EIE 158 | £(1.00%+0.05 Q) Max
Short-time AfEHIPHE AL -
overload Applied 2.5 times of rated voltage for 5 second.

Measure the variation of resistance.
AR%= —R;RI #100--- (%)
R1=1X55HifH{E (resistance before test)
R2 =156 5 FH {E (resistance after test)
PUFH IR MIL-STD-202 BWRIE 26025°C BfE] 1020.5 #b » AR #E | £(1.00%+0.05€2) Max
Resistance to METHOD 210 TTPER o JE B — I R - R NG S T2
soldering heat o 2 AR EARRAY 1.5mm BY%5E. Soldering
bath at 260£5°C for 10%0.5sec. No pre-heat of
samples. Note: Single Wave Solder-Procedure 2
for SMD and Procedure 1 for Leaded with solder
within 1.5mm of device body.
AR%= 7R;R1 #100--- (%)
1
R1 =136 H1[H{E (resistance before test)
R2 =156 5 FH {E (resistance after test)
ity 25 AEC-Q200-005 | JR##7E PCB #i.L > 0204~0612 ZHIZENE | +(1.00%+0.05Q) Max
Board Flex Smm > 1012 PLEZEHOZERE 2mm 5 fRFF 60E1s

8 S AF4RSE - 613-00-022 kigA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

N ML T77% MHAZF Hik
[tem Test Methods Test Conditions Specification
PGPS MIL-STD-202 16 E R 125 °C 0 2 & 2 U1 & 0 ON | £(2.00%+0.05€2) Max
Operational life | METHOD 108 TIME:1.5H » OFF TIME:0.5H » Zii7E #H% 1000
424 /o /J\Hj‘

Load rated power, ON TIME:1.5H, OFF
TIME:0.5H, rated voltage 1000 +24/-0 hours

NI E
R1 =136 H1[H{E (resistance before test)

R2 = 15456 5 H {E (resistance after test)

[ptTA ST MIL-STD-202 Tk 10% 5 E LR » 85°C/85%RH, +(2.00%+0.05Q) Max
Biased Humidity | METHOD 103 Fram e 1000H, iR 56455 2414 /N s a7

5

1000 hours 85°C /85%RH.

Note: Specified conditions: 10% of operating
power. Measurement
at 2414 hours after test conclusion.

AR%= % #100------ (%)
R1="1A%:HiFH {E (resistance before test)

R2 =156 5 FH E (resistance after test)

SRETERR JESD22 -55C~+ 155C, &#f 1000 X » FEF—PMRIR | £(2.0%+0.05Q) Max
Temperature METHOD JA TR ERF SIS (RN AR 30 43 Eh o BB S EEHLAT
cycling -104 [BIAREERE 1 ol RIRES TR 2444 /NI EET

A5

1000 Cycles (-55°C to +155°C) Measurement at
2414 hours after test conclusion. 30min maximum
dwell time at each temperature extreme. lmin.
maximum transition time.

NI E
1
R1 =136 H1[H{E (resistance before test)

R2 = 15456 5 H {E (resistance after test)

9 S AF4RSE - 613-00-022 kigA:V3.0




IS RBF

LIZ Electronics

=

DB 58 FEAR BRI e B AR A F3-AW R 51

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

NE
Item

IR WapEs
Test Methods

MRS
Test Conditions

A

Specification

SR ER
Moisture
resistance

MIL-STD-202
METHOD 106

257 C~65 " C,90~100%RH, 2.5 /NEf; 65°C
90~100%RH, 3/N\H;
65°C~25"C,80~100%RH,2.5/\BsF, 10/ MEEF, 1436
ZE 244/ NI FE A TR,

25 ° C~65 ° C90~100%RH, 2.5H; 65 ° C
90~100%RH, 3H; 65°C~25C

80~100%RH, 2.5H, 10 cycles, Measurement at
24%4 hours after test conclusion.

AR%= ﬂ *100----—-- (%)
R1 =138 HH{E (resistance before test)

R2 = 1546 f5FH B (resistance after test)

+(2.00%+0.05€2) Max

EnRET
High Temperature
Exposure(Storage)

MIL-STD-202
METHOD 108

155C FIE 1000h, A A0Ek T3 > {5645
2424 /B EFE TR,

1000 hrs. @ T=155°C. Unpowered. Measurement
at 24%4 hours after test conclusion

R 00 ()
1

R1 =138 H1H{E (resistance before test)
R2 =155 5 [H{E (resistance after test)

AR%=

1(1.00%+0.05€2) Max

ESD 46
ESD test

AEC-Q200-002

T0ZEL B 8 & EE B R 2 K/ [RI B L RD > 0402 R
#%:0.5KV, 060371 #%: 1KV,

HEMF2KV.

0402: 0.5KV, 0603: 1.0KV, Other:2KV,
2times/1s

AR%= % £100- (%)
1

R1 =138 H1H{E (resistance before test)
R2 =148 5 FH {H (resistance after test)

+(3.0%+0.05Q2) Max

10 S E4RTE  613-00-022 RA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

N N Waprs NfEESEs HiA%

[tem Test Methods Test Conditions Specification
PR betba ASTM-B-809-95 | BUA— : JEEE105C » AR LS (I8 | £(3.0% +0.05Q) Max
Sulfuration test RIS ) 750hrs

BCEAEZ - UJHLH:B#=96.5:3.5 » JRE105C »
100H;
TIAARE  FilfE 54t 3 R EIAE+ 1000
Method 1: steam sulfur powder test (with saturated
potassium nitrate) at 105°C  with humidity and
heat (750hrs)
Method 2: cutting oil: sulfur powder =96.5:3.5,
temperature 105°C, 100H;
Pretreatment: before and after three reflow
soldering +100 thermal shock
AR%= R;RI #100--- (%)
R1=1X55HiifH{E (resistance before test)
R2 =156 5 FH {E (resistance after test)
10. A3 (Tapping Specification)
10.1 & R~F (reel dimension)
. Ej A B C W
Dimensions
AW0204 | mm 17842.0 60.0£1.0 13.540.5 11.440.1 9.0020.3
AWO0306
AWO0508
AWO0612 Inch | 7.008%0.079 2.362+0.039 0.531+0.020 0.449%0.039 0.354%0.012
+ + + + +
AW1000 mm 17812.0 60.0x1.0 13.5%0.5 15.4%1.0 13.020.3
AW1225
Inch | 7.008%0.079 2.36210.039 0.531£0.020 0.606+0.039 0.512%0.012

11 Y 4ESE  613-00-022 FEA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

¥ & (Remark) (1) 0204 &4 10,000 pcs
0204 Quantity per Reel 10,000 pcs/Reel
(2) 1020/1225 &4 4,000 pcs
1020/1225 Quantity per Reel 4,000 pcs/Reel
(3) 0306/0508/0612 & 5,000pcs
0306/0508/0612 Quantity per Reel 5,000 pcs/Reel

BN

J ec]  ——4

Reel Q 0

Standard Quantity per Reel
4,000 pcs/Reel F

0B
oA

10.2 B3R~} (packing dimension)

Bo 1.76 £0.1

= ™ {0.080 20.004)

A

T
W

e

.
1
|

o
]

12 Y 4ESE  613-00-022 FEA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

Dimensions A B D F PO P1 P2

W

T

AW0204 | 0.6540.10 | 1.15+0.10 | 1.50£3:3 | 3.50£0.05 | 4.00£0.10 | 2.00£0.10 | 2.00£0.05

8.00£0.20

0.4210.07

AWO0306 | 1.10%0.10 | 1.90+0.10 | 1.50£3:3 | 3.500.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05

8.00£0.20

0.60£0.07

AWO0508 | 1.6540.20 | 2.40+0.20 | 1.50£3:% | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05

8.00£0.20

0.75%0.07

AW0612 | 2.0040.20 | 3.60£0.20 | 1.50+3% | 3.500.05 | 4.00£0.10 | 4.00+0.10 | 2.00£0.05

8.00£0.20

0.75%0.07

AW1020 | 3.3040.20 | 4.60+0.20 | 1.50£3% | 5.50+0.05 | 4.00£0.10 | 4.00£0.10 | 2.000.05

12.0£0.10

1.0£0.07

AWI1225 | 3.40%0.10 | 6.60+0.10 | 1.50£3% | 5.50+0.05 | 4.00£0.10 | 4.00£0.10 | 2.000.05

12.0£0.10

1.0£0.07

11. BB RIEE F1MIR (Peel force of top cover tape )

EJEHE L 200mm/ 20 BT E WY 165180 BEM T M BEATRIE, W N ER. 403 77

FE N 10g+-70g; #7 HIR B J1E N 152+ 80g.

The top cover tape 1s pulled at a speed of 200 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 (15¢g

to 80 g)

Top cover tape

carrier tape

Direction of pull

¢ )

Aier tape

13 S E4RTE  613-00-022 RA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

12. 1828 R~ ( Recommended land patterns) :

[ 1
| A
B
Land pattern Dimensions ( mm )

Type A B C
AW0204 0.20 0.75 1.40
AW0306 0.38 1.20 2.00
AWO0508 0.60 2.20 2.30
AW0612 0.70 2.60 3.50
AW1020 0.50 3.50 5.30
AW1225 1.30 4.20 6.40

13. #2¥&  (soldering)
13.1 B HLZ (Recommend reflow soldering profile )

280

240-2607 M o
260 el =

240 ¢ 51.1.019

20 b A

200 00, £0-150s

180 | AECIs
160 | 1500

140

BO0-120s
120
100
AdTs
80
60
40

20

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 3380 400 420

14 Y 4ESE  613-00-022 FEA:V3.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

13. 2 B KIEE LR (Recommend wave soldering profile )

280 o
=10z
250- 260 Max L

260

240 |
220 | N<BCs
200 |
180
160
140

120 (£

100
AT
80
60
40

20

-47 Preheating ——» i Conling

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260

13.3 FTIEHEE (hand soldering temperature)
JEFEURSE 350210C 3 b2 N it ek R H A A

The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.

15 S E4RTE  613-00-022 RA:V3.0
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