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

1. Y8HE (scope) :

L1 @M TARF PR PO A 58 AR R G s B AW £ 51)

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

requirements of Pb free.

1.2 AN L H AR I Fr i B rE AR B, T £ T HELBER A B T 15 5 RoHS # e 26

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

exemption.

1.3 74 AEC-Q200 Atk
Comply with AEC-Q200 standard.

1.4 M

Automotive

2. 7ZElS (part number) :
1225 2W 1% 20Q

AW1225FB20R0G
AW 1225 F B 20R0 G

KA (Type) R~f(Size) | | A% HiE T FEAE ALEEAHD
AW: HUBZE 5 0508 Tolerance Rated Power Resistance value [ |Packing Code
HL BRI e 0612 F=t1% 1=1W +1% : G=reel (&%)
FH 1020 J=15% 2=3/4W 20R0=20Q V=bulk ik
(Anti-Sulfuration 1225 B=2wW 49R9=49.9Q S= Double Standard
wide Terminal 1002=10K Q Quantity (B f5 4
thick film chip +5% : FLAR AL )
resistors) 06R8=6.8 Q

0200=20 Q

0564=560K Q

2 SCUE4REE © 613-00-022 BRA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

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

X NEESDINFE I 0 L=FE o g RoRHE
ARET  &a—IFRR 10 BY3EF
5% tolerance product: the marking is 3 digits, the first
2 digits are significant figures of resistance value and
the 3rd one denotes the power number of 10, (10)

472=47x10’=4.7K Q

10Q LU AR7R © SR6=5.612
Below 10Q2: 5R6=5.6Q2

X 1% hh - IUFR bR - B = ForEERYA
BT wfa— (o 10 KR

wn 1.
| Ijjl Iﬂl
o P

2
*1% tolerance product: the marking is 4 digits, the first & 4992=499x10'=49.9K {2
3 digits are significant figures of resistance value and
the 4th one denotes the power number of 10, (10%)
BETTEE | [00QLUTHHT | 20R0=200

Below 100€2: 20R0=20€2

% 0 BRAE™ il > SRFH 000 =L XAS AT o
0Q Products, use 000 3digits code to indicate the
resistance value.

000=02

=]
[
=]

4. R~ (dimension) :

————
472§ #ﬂ
Rsf —
dimension L
BAL (ynit) : mm
5] (Type) L W T E e
AWO0508 1.25%0.15 2.00+0.15 0.5520.10 0.30+0.20 0.30+0.20
AW0612 1.60x0.15 3.20+0.20 0.6010.10 0.30x0.20 0.45%0.15
AW1020 2.50+0.15 5.00+0.15 0.60x0.10 0.40x0.20 0.75%0.15
AW1225 3.10%0.15 6.3010.15 0.60%0.10 0.4510.20 0.75%0.15

3 E4ESE ¢ 613-00-022 fiiA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

5. ThRIZEWHIZE ( Derating Curve) :

100 ; N
5 soft : \\
f;a o) 1 1
£ a 1 1 N
ES o] 60 1 N
D0 1 1 \
&S ol i \
B G i ; \
154 E 20 T T N\
; ! N
o Ls : \
-60,-40 -20 O 20 40 60,80 100 120 140 ;160
70 155

FEEE  Ambient temperature (C)

TAEWR VR (Operating Temperature Range) :  -55C~+155C;
A 41F (storage condition ) @ 5~307C, 30~75%RH.

6.FHfHZ5#) (Construction )

MWarking
Cuter Protective layer
Inner protective layer

Resistive layer

Conductive layer

Side conductive layer

Mi plating layer

Sn plating layer

\ Ceramic Substrate

4 E4ESE ¢ 613-00-022 fiiA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

No. gk FEM A
construction Major material
1 Wi 5 FE i = f At c
Ceramic substrate ALO:s
2 B LR AR
Conductive layer AgPd
3 [UREER BEEE
Side conductive layer NiCr
4 EREN EAET
Resistive layer RuO: + glass
5 WIRTH 2 53]
Inner protective layer Glass
6 MR R AR
Outer Protective layer Epoxy
7 T AR
Marking Epoxy
8 R HLA 3
Ni plating layer N1
0 B HL K =9
Sn plating layer Matte Tin
7. PFHAETVEEE (resistance range) :
P&
5] Type Resistance Range
1% 5%
AWO0508 1Q~IMQ, Jumper 1Q~IMQ s Jumper
AWO0612 1Q~IMQ, Jumper 1Q~IMQ s Jumper
AW1020 1Q~IMQ, Jumper 1Q~IMQ s Jumper
AW1225 1Q~IMQ, Jumper 1Q~IMQ s Jumper

S4RSE © 613-00-022 FEA:V4.0
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DURLZEFH 58 AR SRR G A e R ARG F5-AW 251

8. HS4FME (electrical characteristics) :

45 Type AWO0508 AW0612 AW1020 AW1225
- 3/4W 3/4W W oW
Rated power
AN TAEREE
Max Working Voltage 200V 200V 200V 200V
BRI G 400V 400V 400V 400V
Max Overload Voltage
“a 25 &
Dielectric Withstanding Voltage 430V ST0V 710V 710V
EURABEE
. <50mQ2 <50mQ <50mQ <50mQ
Resistance Value of Jumper
FEREILE 2.0A 2.0A 2.0A 2.0A
Rated Current of Jumper ) ) ) ’
E WA B fe K FR
5.0A 10.0A 10.0A 10.0A
Max Current of Jumper

#3E (remark) :

¥ HUEHETFE AN (The rated voltage is calculated by the following formula)
E= VRP
E @ % )L (Rated Voltage) (V)
P : ZE TN (Rated Power ) (W)
R : HFHFHE (Resistance )  (ohm)
¢ TSR THE H I R HS e b 2R ) P e R AR L D)0t B ) ) e R A PR AR DA L BEL PR FL M
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 E4ESE ¢ 613-00-022 fiiA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

9.

MEREEHIMEMR (Performance Reliability Test Methods )
WA MR T77% NfEESEE Hikg
Item Test Methods Test Conditions Specification
RIS S EY JISC 5201 4.8 TCR= (R-Ro ) / (tto) Ro x10° (ppm) I1Q=R=10Q2:
Temperature Ro HFHAE =R T HYFHAE (resistance at room 200 PPM/C
Coefficient temperature)
R H[ELE 125°CE-55C THVYFE A (resistance at | 10Q<R=IMQ:
125C or-55C) 1100 PPM/C
to 2275 (room temperature)
t MR (test temperature 125°C or -55°C )
el J-STD-002 T 5 [ RIFIR NG SER T » AREERS | &) 95%HITR F55
Solderability M, O AEET 50 f% - (Min 95% coverage)
MRS
F NGBS
)75 B, T#@1557C 4 /Nisf,@235°C ,310.5 %0
b) 757k B, Z&3& 8 /N, @235°C ,310.5 #»
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
“h 2 H JISC 5201 4.6 EEPHAER A4 2 & 6015 FhiS - MlE4s | >10GQ
Insulation ZFHPT
resistance Applied the dielectric withstanding voltage on the
center of body for 60+5seconds. Then measure
insulation resistance.
Y2 JIS C 5201 4.7 EHPH AR B nEk4eZimd & 605 ) o T ZE ~ Ryl AT AL
Dielectric Applied the dielectric withstanding voltage on the | M5
withstanding center of body for60t5seconds. No evidence of
voltage flashover, mechanical

damage arcing or
insulation breakdown

7 IR

613-00-022 hA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

N Mt T77% NfEESEs HiAZ

Item Test Methods Test Conditions Specification
FORFRIA s | JIS C 5201 4.13 AOEK 2.5 BAVETE B iR 5 Ph/El&E 1A% | £(1.00%+0.05Q2) Max
Short-time AfEAIRH R B
overload Applied 2.5 times of rated voltage for 5 second.

Measure the variation of resistance.

AR%= % *100------ (%)
R1 =158 HiFH{E (resistance before test)

R2=135% 5 FH {H (resistance after test)

PR MIL-STD-202 BRI 26025°C i [E] 1040.5 #b - AR5 #E | £(1.00%+0.05Q) Max
Resistance to METHOD 210 TN o JF B B — P IR -FR MG SE T R
soldering heat F o i3 AR EARERY 1.5mm BY%EE. 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%= % 5100w (%)

R1=1285&HiH{H (resistance before test)
R2 =158 5 FH {H (resistance after test)

Ui T2 HhH AEC-Q200-005 JEHEAE PCB i E > 0204~0612 EIAEE | 2(1.00%+0.05Q) Max
Board Flex Smm > 1012 L EZHRGAEE 2mm 5 PREF 60£1s

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 =126 HTFH{E (resistance before test)
R2=135% 5 FH {H (resistance after test)

8 E4ESE ¢ 613-00-022 fiiA:V4.0
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N Mt T77% NfEESEs it
Item Test Methods Test Conditions Specification

Ve FF o MIL-STD-202 o E R 125°C I # & & I & > ON | £2.00%+0.052) Max
Operational life | METHOD 108 TIME:1.5H » OFF TIME:0.5H » ZiiaE #1000

+24/_0 /J\E‘T

Load rated power, ON TIME:1.5H, OFF

TIME:0.5H, rated voltage 1000 +24/-0 hours

AR%= —R;R‘ #100------ (%)
1

R1 =158 AHiFHAE (resistance before test)

R2 =155 f5FH{E (resistance after test)
M4 P MIL-STD-202 InEk 10%8TE L% > 85°C/85%RH, +(2.00%+0.05€2) Max
Biased Humidity | METHOD 103 Froime 1000H, 50 25 3 2424 /N fE #1730

R

1000 hours 85°C /85%RH.

Note: Specified conditions: 10% of operating

power. Measurement

at 2414 hours after test conclusion.

AR%= —R;Rl #100----- (%)
1

R1 =14 FifH{E (resistance before test)

R2=135% 5 FH {H (resistance after test)
SRIEERR JESD22 -55C~+ 155°C, &3 1000 X > FEH— MR | £(2.0%+0.05Q) Max
Temperature METHOD JA VRTERFLEIT [RIARRE A 30 435 - HIR LT
cycling -104 [BIAHER 1 508 > REGLE IR 2444 /N fE T

M.

1000 Cycles (-55°C to +155°C) Measurement at
2424 hours after test conclusion. 30min maximum
dwell time at each temperature extreme. lmin.
maximum transition time.

R>-Ri
BN 100
R, 100 (%)

R1 =158 AHiFHAE (resistance before test)
R2 = i 46 J5RH {E (resistance after test)

AR%=

9 E4ESE ¢ 613-00-022 fiiA:V4.0
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NE
Item

IR WapEs
Test Methods

REE= S S
Test Conditions

AU

Specification

SRITERR
Moisture
resistance

MIL-STD-202
METHOD 106

25 °C~65 " C,90~100%RH, 2.5 /NHEf; 65°C
90~100%RH, 37Nkt
65°'C~25°C,80~100%RH,2.5/NEF, 10 MIGEF, 1056
ZE R 244/ NI R T
25 ° C~65 ° C,90~100%RH,
90~100%RH, 3H; 65°C~25C
80~100%RH, 2.5H, 10 cycles, Measurement at
2414 hours after test conclusion.

25H; 65 ° C

Ro>-Ri ,
R ¥*100------ (%)

R1 =154 FiifH{E (resistance before test)
R2 =145% [ FH {H (resistance after test)

AR%=

1(2.00%+0.05€2) Max

R
High Temperature
Exposure(Storage)

MIL-STD-202
METHOD 108

155°C MIE 1000h, A ANERIIE > X545
244 /NI IE AT

1000 hrs. @ T=155"C. Unpowered. Measurement
at 244 hours after test conclusion

R>-Ri ,
R 100------ (%)

R1 =125 R H{E (resistance before test)
R2 = 146 J5 BH {H (resistance after test)

AR%=

1(1.00%+0.05€2) Max

ESD 5
ESD test

AEC-Q200-002

0% #0 E A% R HL R 22/ [B] B 1 FD > 0402 #)
F%:0.5KV, 06038 f%: 1KV,

HEHFE2KV.

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

R 100 (%)

R1=1X5&Ri[HAE (resistance before test)
R2 = 146 [ BH {H (resistance after test)

AR%=

*(3.0%+0.05€2) Max

10 SRR 0 613-00-022 RA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

N Mt T77% NfEESEs it
Item Test Methods Test Conditions Specification
TR (e ASTM-B-809-95 | A —  JRE105°C » {ERGENUR IA3E (I8 | £(3.0% +0.05Q) Max
Sulfuration test FOEEEER ) 750hrs
BCET T UIHPH:A=96.5:3.5 » JRE105C »
100H;
TIAAEE © FifE 5 3 R B IE+100T0E
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%= 7R;R1 #100------ (%)
R1=1X55AiifH{E (resistance before test)
R2=135% [ FH {H (resistance after test)
10. B3EHKE (Tapping Specification)
10.1 H# R~ (reel dimension)
. Ej A C F W
Dimensions
mm 178%2.0 60.0£1.0 13.510.5 11.420.1 9.00%0.3
AW0508
AW0612
Inch | 7.008%0.079 2.36210.039 0.531£0.020 0.449%0.039 0.354%0.012
17812, 01 13.510. 15.4%1. 13.030.
AW1020 mm 78%2.0 60.0x1.0 3.510.5 5 0 3.010.3
AW1225
Inch | 7.008%0.079 2.36210.039 0.5310.020 0.606%0.039 0.51210.012

¥ &7 (Remark) : (1) 1020/1225 £ 4,000 pes
1020/1225 Quantity per Reel 4,000 pcs/Reel

(2) 0508/0612 B4 5,000pcs
0508/0612 Quantity per Reel 5,000 pcs/Reel

11 TE4REE - 613-00-022 Ji4<:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

Standard Quantity per Reel
4,000 pcs/Reel

10.2 B3R~} (packing dimension)

sc]  —-—o

oB
24

1.76 £0.1

e (0,060 £0.004)
B2 B1
o Y o /‘1““{
i — e -
ﬁL C1 0101
( - | I |
i
Unit: mm
Dimensions A B D F PO P1 P2 W T
AWO0508 | 1.65%0.20 | 2.4010.20 1.50i8:(1, 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 8.00X0.20 | 0.75%0.07
AW0612 | 2.00£0.20 | 3.6010.20 1.50i8:(1, 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00+0.05 | 8.00£0.20 | 0.75%0.07
AW1020 | 3.30%0.20 | 4.60£0.20 1.50i8:é 5.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10 | 1.0£0.07
AW1225 | 3.40%0.10 | 6.60£0.10 1.50i8:é 5.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00+0.05 | 12.0£0.10 | 1.0£0.07
12 T {E4RSE ¢ 613-00-022 fRA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

11. BB R1ES 793R (Peel force of top cover tape )
IR BA 200mm/23 B I B, WY 165~ 180 FEA T MHATRIES, W FEFR. 40 e v
I 10g~70g; #5 1IRES J1Ta AN 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 (15g
to 80 g)

Top cover tape

carrier tape

Direction of pull

¢ )

Aier tape

12. 85 R~ ( Recommended land patterns) :

Cc
| A
B
Land pattern Dimensions ( mm )

Type A B C
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 SRR 0 613-00-022 RA:V4.0
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Approval Specification for Anti-Sulfuration Wide Terminal Thick Film Chip Resistors-Type AW

13. 828  (soldering)
13.1 i FEIWErLZE (Recommend reflow soldering profile )

280

240-26077 M o
260 e :—‘1

i
240 | <10
a0 L 27

2007

200 60-1505

180 MBCs

180 1500

140

B0-120s
120t
100
A3
80 |
B0 |
40 t

20

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 350 380 400 420

13.2 BRI 2k (Recommend wave soldering profile )

280 by
250.260% Max S0
260 s

240
220 A<BTs
200
180
180
140

120 2e

100 t
i ciat]
80
80 |
40 t

20

| e—— Preheating ——» i Cooling

0

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

13. 3 FILHIEE (hand soldering temperature)
MESEOME 350810°C 3PN - dEGR ISk FRH A A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body.

14 TE4REE - 613-00-022 Ji4<:V4.0




