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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

1. SEF (scope)
L1 @& T AN AR ~ REERFENG R HEH AQ %51

This specification applies to Automotive thick film chip resistors which meet requirements of Pb free.

1.2 RAEI LT fmta G/ B Hm AR ST @ M7 T I EAVFE P HYRTE RoHS EAfaEK o
There no lead exists in terminal of resistor, and lead which exist in glass of resistor layer meets RoHS

exemption.
1.3 ¥4 AEC-Q200 &k
The relevant provisions of the AEC-Q200

2. I=ES (part number) :
0603 1/10W 5% 100 @

AQO0603JA0101G
AQ 0603 J A 0101 G
| l l | | |
F A (Type) s (Size) | | A% HIE D% PRAE (AT
AQ: VRGN 0201 Tolerance Rated Power Resistance value | |Packing Code
Jr L RH 0402 F=t1% 1=1W 1% : G=reel (H¥)
(Automotive 0603 G=12% 2= 3/4W 49R9=49.9Q V=bulk CHED
thick film chip 0805 J=t5% 3=1/2W 1002=10K Q@ S= Double Standard
resistors) 1206 4= 1/4W 12%,+5% : Quantity (Fif5 45
1210 8=1/8W 06R8=6.8 Q AR )
2010 A= 1/10W 0564=560K Q
2512 F=1/16W
H=1/20W
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

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

AQ0201+ AQO402 IR/ N » Ak ETEFHEirR
For AQ0201+ AQ0402 size, no marking on the body due
to the small size of the resistor
NEESPHIF i L= 0 gIP AL RIE(E
HARE  ia—IFR 10 B3
15% 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%)
1% AR 0 fil = AL~ ENA
REF - fa—LFR 10 B3R

*1% tolerance product: the marking is 4 digits, the first
3 digits are significant figures of resistance value and
the 4th one denotes the power number of 10, (10%)
AQO603 1% E96 Z 5 EARAETHAE » FRIFFE AR
/N R =LA AR o
Standard E96 series values of AQ0603 £1%: due to the
small size of the resistor’ s body, use 3digits code to
indicate the resistance value.
0 WK™ il » A 000 =2 RS FRoR -
0Q Products, use 000 3digits code to indicate the
resistance value.

472=47x10°=4.7K Q

10Q LU MFR7R © 5R6=5.6Q2
Below 10Q2: 5R6=5.6Q2

4992=499x10"=49.9K Q0

100Q BUFFRR + 6R81=6.81Q
Below 100€2: 6R81=6.81(2

HEHH B

000=0€2

SCE4RYE © 613-00-010 BRA:V7.0
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

AQO0603 £1% E96 ZHEyHT A FHAE Ui (Standard E96 Series Resistance Value Code for 0603 £1% Marking)

g | BEE | RS | BEE | S | THE | S | FBE | 49 | fBE | g | EE
Code | Value | Code | Value | Code | Value | Code | Value | Code | Value | Code | Value

1 100 17 147 33 215 49 316 65 464 81 681
2 102 18 150 34 221 50 324 66 475 82 698
3 105 19 154 35 226 51 332 67 487 83 715
4 107 20 158 36 232 52 340 68 499 &4 732
5 110 21 162 37 237 53 348 69 511 85 750
6 113 22 165 38 243 54 357 70 523 86 768
7 115 23 169 39 249 55 365 71 536 &7 787
8 118 24 174 40 255 56 374 72 549 88 806
9 121 25 178 41 261 57 383 73 562 89 825
10 124 26 182 42 267 58 392 74 576 90 845
11 127 27 187 43 274 59 402 75 590 91 866
12 130 28 191 44 280 60 412 76 604 92 887
13 133 29 196 45 287 61 422 77 619 93 909
14 137 30 200 46 294 62 432 78 634 94 931
15 140 31 205 47 301 63 447 79 649 95 953
16 143 32 210 48 309 64 453 80 665 96 976

AQO603 £1% E96 £ 51195511 L (Multiplier Code for AQ0603 £1% Marking)

5 Code Y X A B C D E F

F5%7 Multiplier 10° 10" 10° 10’ 10° 10° 10" 10°

FHAE AT 40 T (So the resistance value are marked as the following examples)

l 10D I 3 38Y :
10D=124x10"=124K Q2 38Y=243%10"=2.43()

AQO603 1%HF= 5 > {EFRAE E24 251 > (HARJET E96 251 > tor'S Sy FHEMEE » (HEREFW TIl—3R4&
Standard E24 and not belong to E96 series values of AQ0603 +1%, the marking is the same as 5% tolerance but

marking as underline

331 560
— 331=33x10'=330Q2 — 560=56x10'=56 Q2

4 Y 4ESE © 613-00-010 FRA:V7.0
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

4. R~ (dimension) :

dirrir?sLion n % L Ej
: BA7 Cunit) : mm
5] (Type) L W T E e
AQO0201 0.6020.03 0.3020.03 0.23%0.03 0.10+0.05 0.15+0.05
AQ0402 1.00£0.05 0.50£0.05 0.30£0.05 0.15%0.10 0.20£0.10
AQO0603 1.60%0.10 0.80£0.10 0.45%0.10 0.25%0.20 0.30£0.20
AQO805 2.0020.15 1.25%0.15 0.50£0.10 0.35£0.20 0.40£0.20
AQ1206 3.1020.15 1.60£0.15 0.55%0.10 0.45%0.25 0.40£0.25
AQ1210 3.10£0.15 2.50%0.15 0.5510.15 0.35£0.25 0.60+0.25
AQ2010 5.0010.20 2.5010.20 0.55%0.15 0.6510.25 0.50+0.25
AQ2512 6.25%0.20 3.10£0.20 0.55%0.15 0.8510.25 0.95%0.25

5. THERFR ML ( Derating Curve) :

o T pj —55°C ~ +125° (0201) —55¢C ~ +155C (H4)
e
. B RS A ABTOCE125C 2l » shETH |FIRIEEFAGBTOCE155Cam » shETH
e F W dh 8 -FeliE gz F [ dh s -FulfE gz o
[ - 0 _ 100 el { ?E\
J:'l.,r I| 80 ‘ 1"l! 80 .
£ & . " ! \
£ | e : M 60 : \
e # - .
di: t 40 T 1 t 40 i
%) - 125 ! 1
11 (%o 20 : :.J. (%) 20 : 5;5
55 ' 20 40 60 80 100 120 140 160 55 ' 20 40 60 80 100 120 140 160
FRUERIE(C) RN

TAFIREEVEHE (Operating Temperature Range) : -55°C~+125°C (0201 }i#%);
-55C~+155C (LA HAE)
7261 Cstorage condition ) @ 5~30C, 30~75%RH.

5 Y 4ESE © 613-00-010 FRA:V7.0
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6.FfE 45 (Construction )

Mlarking

Resistive layer

Conductive layer

Mi plating layer

— Sn plating layer

\— Ceramic Substrate

No. R e Yk
construction Major material
1 Wi e R AR e g -2
Ceramic substrate ALO:s
2 ALK HgE
Conductive layer AgPd
3 ] FE K BEEE
Side conductive layer NiCr
4 FHARJZ AR 35
Resistive layer RuO: + glass
5 7S ial = B3
Inner protective layer Glass
6 MR INE MR
Outer Protective layer Epoxy
7 - INE MR
Marking Epoxy
8 BRALK B
Ni plating layer N1
9 (L ER =
Sn plating layer Matte Tin

T {A4RSE © 613-00-010 BEA:V7.0
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

7. FHAETVEEE (resistance range) :

FHAESE
745 Type Resistance Range
0.1% 0.5% 1% 2%85%
AQ0201 100Q2~1MQ 10Q~10MQ 1Q~10MQ, Jumper 1Q~10MQ, Jumper
AQO0402 100Q2~1MQ 10Q~10MQ 1Q~22MQ, Jumper 1Q~22MQ 5 Jumper
AQ0603 100Q2~1MQ 10Q~10MQ 1Q~22MQ, Jumper 1Q~22MQ, Jumper
AQO0805 100Q~1MQ 10Q~10MQ2 1Q~22MQ, Jumper 1Q~22MQ, Jumper
AQI1206 100Q2~1IMQ 10Q~10MQ 1Q~22MQ, Jumper 1Q~22MQ, Jumper
AQI1210 100Q2~1MQ 10Q2~10MQ 1Q~22MQ 5 Jumper 1Q~22MQ 5 Jumper
AQ2010 100Q2~1IMQ 10Q~10MQ 1Q~22MQ, Jumper 1Q~22MQ, Jumper
AQ2512 100Q2~1IMQ 10Q~10MQ 1Q~22MQ, Jumper 1Q~22MQ, Jumper
8. HA4FME (electrical characteristics) :
745 Type AQO0201 | AQO402 | AQO603 | AQO8DS | AQ1206 | AQI210 | AQ2010 | AQ2512
I
AUEDH 120W 1/16W 1/10W 1/8W 1/4W 12W 3/4W W
Rated power
RN TAEHE
Max Working Voltage 25V S50V 75V 150V 200V 200V 200V 200V
T AT R B R
B AT I SOV | 100V | 150v | 300V | doov | soov | soov | s00v
Max Overload Voltage
Ha 2% M &
Dielectric Withstanding Voltage 75V 150V 220V 430V 570V 710V 710V 710V
R R
N &ﬂﬁﬁfﬁ <S0mQ | <S0mQ | <S0mQ | <50mQ | <5S0mQ | <50mQ | <50mQ | <50mQ
Resistance Value of Jumper
ERRA G LT
= BUBHUE B 0.5A 1.0A 1.0A 2.0A 2.0A 2.0A 2.0A 2.0A
Rated Current of Jumper
T A B
= BB R R R 1.0A 2.0A 2.0A SOA | 100A | 100A | 100A | 10.0A
Max Current of Jumper

#7F (remark) :
% AUE R AT (The rated voltage is calculated by the following formula)
E= JRP
E : HEHE (Rated Voltage) (V)
P : HUEINHE (Rated Power ) (W)
R : HPHPH{E (Resistance ) (ohm)
¢ UG ARL HA I R R I O 2R S ) e R A L U sk 2R ) PR e K AR R D FRL R B E FL S
In case the value calculated by the formula exceed the maximum working voltage as above table 8, the
maximum working voltage shall be regarded as rated voltage.

7 Y 4ESE © 613-00-010 FRA:V7.0
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9. MAEESHIMMIE (Performance Reliability Test Methods )

ES M7 7% fES L FkE
Item Test Methods Test Conditions Specification
T REL JISC 5201 4.8 TCR= (R-Ro ) / (tto) Ro x10° (ppm) 0201 #ifg -
Temperature Ro HHFEAEZE R T HYBH{E (resistance at room IQ=R=10Q:
Coefficient temperature) -100~+300PPM/C
R HFEFE 125°CE-55°C FAYFHAE (resistance at | 10Q<R=10MQ:
125C or-55C) 1200 PPM/C
to Z5; 5. (room temperature)
t MHAEE (test temperature 125°C or -55°C ) | 0402~2512 A& -
1Q=R=10Q2:
1200 PPM/C
10Q<R=10MQ:
1100 PPM/C:
>10MQ2
1200 PPM/C
FEE J-STD-002 FT5 BRI AR E G S AT - ATREBS | i) 95%mEfH 45
Solderability M. BORAZEL 50 % - (Min 95% coverage)
M
FRIHIG A
A 77EB, T#@155C 4 /N\if,@235°C ,310.5F)
b) 7574 B, 283 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,
@2357C,3140.5 seconds
b) Method B: cook for 8 hours at @235°C,3+0.5
seconds
a5 F NSC 520146 | FAAME FIE AR 6055 Bis » I | >10GQ
Insulation ZLHT
resistance Applied the dielectric withstanding voltage on
the center of body for 60X5seconds. Then measure
insulation resistance

8 Y 4ESE © 613-00-010 FRA:V7.0
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N W75 MRS HiA
Item Test Methods Test Conditions Specification
M JIS C 5201 4.7 FELFE AR sk gt 2 i & 6015 ) - T ZE ~ Kl ] WAL
Dielectric Applied the dielectric withstanding voltage on the | FIEHI{G
withstanding center of body for60+5seconds. No evidence of
voltage flashover, mechanical
damage arcing or
mnsulation breakdown
FREIRETAfEr | TIS C 5201 4.13 HEL 2.5 fEHVAIE L% > B[R] 5 P fEll &858 | £(1.00%+0.05Q2) Max
Short-time AEHIPEE R -
overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
AR%= % 100 (%)
1
R1 =155 AHiFHAE (resistance before test)
R2 = i 46 J5 R {H (resistance after test)
PRI MIL-STD-202 GIFEE 26015°C B8] 1020.5 #p > FEEATE | 2(1.00%+0.05Q) Max
Resistance to METHOD 210 TTHER o R R IR - R NG S T 7R
soldering heat FF o RABEAMRY 1.5mm HFE.
Soldering bath at 260X5°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%= % *100------ (%)
1
R1 =154 FifH{E (resistance before test)
R2=135% 5 FH {E (resistance after test)
Vit -5 H AEC-Q200-005 | JR#%7E PCB L > 0201~1206 ZHIZENE | +(1.00%+0.05Q) Max
Board Flex Smm 1210 PLEZHOZEREE 2mm 5 4RFF 60E1s

Reflow solder the samples on PCB » 0201 ~ 1206
bending plate depth Smm, 1210 above bending
plate depth 2mm;Keep 60%1 s

R>-Ri

AR%= TR, *100-— (%)

R1 =146 FifH{E (resistance before test)
R2=185% 5 FH {E (resistance after test)

9 Y 4ESE © 613-00-010 FRA:V7.0
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

N M54 MRS HiAZ
Item Test Methods Test Conditions Specification
Ve FF 6 MIL-STD-202 15 E R & 125 °C 2 & 2 Th & ON | £(2.00%+0.052) Max
Operational life METHOD 108 TIME:1.5H > OFF TIME:0.5H > #iixE #J& 1000
24 /o /J\ETJ‘

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

AR%= % *100------ (%)
R1 =154 FiifH{E (resistance before test)

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

iR e MIL-STD-202 hnzEk 10% 5 E LR - 85°C/85%RH, +(2.00%+0.05Q) Max
Biased Humidity | METHOD 103 Frozm e 1000H, 1836 45 8 2434 /N s f 7l

i

1000 hours 85°C/85%RH.

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

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

R2 =158 [ FH{H (resistance after test)

S IEER JESD22 -55C~+ 155C, &% 1000 X » FEF—PMRIR | £(2.0%+0.05Q) Max
Temperature METHOD JA TRTERFEENT (RIS 30 4340 - HUR LT
cycling -104 [BIAREEA 1 978 REGLE R 2444 /NI fE 3T

st

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

AR%= % *100------ (%)
1
R1 =146 FiifH{E (resistance before test)

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

10 T{4ESE © 613-00-010 PEA:V7.0
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

N MR T77% M FkE

Item Test Methods Test Conditions Specification
TRIR SRR MIL-STD-202 25 ° C~65 " C,90~100%RH, 2.5 /NEf; 65°C | £2.00%+0.05€) Max
Moisture METHOD 106 90~100%RH, 3/\H;
resistance 65°C~25°C,80~100%RH,2.5/NEF, 10 MEER, 15456

G5 2414/ NI R i T AL

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

80~100%RH, 2.5H, 10 cycles, Measurement at
2424 hours after test conclusion.

ARY%= % #100----- (%)
R1 =158 RiPH(E (resistance before test)

R2 =145% [ FH H (resistance after test)

SRt MIL-STD-202 155C MIE 1000h, A~ AnEkTh3 > {4 4h (1.00%+0.05Q2) Max
High Temperature | METHOD 108 24%4 /N FE AT,
Exposure(Storage) 1000 hrs. @ T=155°C. Unpowered. Measurement

at 2414 hours after test conclusion

AR%= % #100-— (%)
1
R1 =& FifH {E (resistance before test)

R2 = 146 f5 PH {E (resistance after test)

ESD 5 AEC-Q200-002 TNEF E B R R 2K [RIBR 1FD +(3.0%+0.05Q2) Max
ESD test 0201/040281£%:0.5KV, 0603145 1KV,
HEF2KV.
0201/0402: 0.5KV, 0603: 1.0KV, Other:2KV,
2times/1s
srie —RR g ()

R1 =125 Ri[H{E (resistance before test)
R2 = 146 J5 RH {H (resistance after test)

11 T{4ESE © 613-00-010 PEA:V7.0
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N MR T77% NfES RS FkE
Item Test Methods Test Conditions Specification
IR w7 ASTM-B-809-95 | J57A—  IRE60C » WERZEm A4 (078 | £(1.0% +0.05Q2) Max
Sulfuration test FIEEE SR ) 750hrs
J5E DI AR #=96.5:3.5 JEEE60C 100
hrs;

PARE © FifE 02273 R B IE+100T0 R
Method 1: steam sulfur powder test (with saturated
potassium nitrate) at 60°C  with humidity and heat
(750hrs)

Method 2: cutting oil: sulfur powder =96.5:3.5,
temperature 60°C, 100 hrs;

Pretreatment: before and after three reflow
soldering +100 thermal shock

AR%= % *100------ (%)
R1=1&%aFPH{E (resistance before test)

R2=15% 5 FH {H (resistance after test)

12 T{4ESE © 613-00-010 PEA:V7.0
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10. 3K (Tapping Specification)

10.1 FBH R~ (reel dimension)

Ej‘ A B C F W
Dimensions
AQO0201
AQ0402 mm 178%12.0 60.0£1.0 13.5+0.5 11.410.1 9.00+0.3
AQO0603
AQO805
AQI206 Inch | 7.008%0.079 | 2.362%0.039 0.5310.020 0.449%0.039 0.354%0.012
AQI1210
178%12.0 60.0£1.0 13.5%0.5 15.4%1.0 13.0£0.3
AQo1p | M
AQ2512
Inch | 7.008%0.079 | 2.362%0.039 0.531+0.020 0.606%0.039 0.51210.012

¥ 7E (Remark) : (1) 0201/0402 &4 10,000 pcs
0201/0402 Quantity per Reel 10,000 pcs/Reel

(2) 2010/2512 B4 4,000 pes

2010/2512 Quantity per Reel 4,000 pcs/Reel

(3) 0603/0805/1206/1210 %4 5,000pcs

0603/0805/1206/1210 Quantity per Reel 5,000 pcs/Reel

(4) 0402 "I P 2R R4S 20,000pcs

0402 Quantity per Reel 20,000 pcs/Reel as customer requirement

ZIN
Reel Q 0

Standard Quantity per Reel

5,000 pcs/Reel

13
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Approval Specification for Automotive Thick Film Chip Resistors - Type AQ

10.2 B3R~} (packing dimension)

Bo 1,76 0.1

e (0,060 £0.004)
Bz Bl
o Y o /‘1‘(
= o oy
mL C1 0101
- I
i
Unit: mm
Dimensions A B D F PO P1 P2 W T

AQ0201 | 0.38%0.05 | 0.68+0.05 | 1.50£33 | 3.50£0.05 | 4.00+0.10 | 2.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.42+0.07

AQO402 | 0.65%0.10 | 1.15%0.10 | 1.50£33 | 3.50£0.05 | 4.00£0.10 | 2.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.4240.07

AQO603 | 1.10£0.10 | 1.9020.10 | 1.50£33 | 3.5020.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.60+0.07

AQO805 | 1.6550.20 | 2.40+0.20 | 1.50£33 | 3.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.75+0.07

AQI206 | 2.00£0.20 | 3.60+0.20 | 1.50£33 | 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.7520.07

AQI210 | 2.80£0.20 | 3.50+0.20 | 1.50£33 | 3.50£0.05 | 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 8.00+0.20 | 0.75£0.07

AQ2010 | 2.90£0.10 | 5.30+0.10 | 1.50£33 | 5.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 12.0+0.10 | 1.0£0.07

AQ2512 | 3.40%0.10 | 6.60+0.10 | 15033 | 5.50£0.05 | 4.00£0.10 | 4.00£0.10 | 2.00£0.05 | 12.0+0.10 | 1.0£0.07

14 T{4ESE © 613-00-010 PEA:V7.0
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11. BB I B 7% (Peel force of top cover tape)
R B 200mm/ 73 B IR L, T 165~ 180 BEA T M AT RIES, N EFr. 4Ui R
I8N 10g~70g; #es F & 176 N 15~80g
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 0.1N to 0.7N(10 to 70 g), the peel force of plastic carrier tape shall be 0.15N to
0.80N (15 to 80 g)

Top cover tape

carrier tape

==

Direction of pull

D) )
Aier tape

12. 844 R~ ( Recommended land patterns):
« ) —>le— A
- B -
| Product
m Welding plate

Land pattern Dimensions (mm)

Type A B C D
AQ0201 0.25~0.30 0.70~0.90 0.30~0.40 0.23~0.28
AQ0402 0.50~0.60 1.40~1.60 0.40~0.60 0.42~0.52
AQ0603 0.70~0.90 2.00~2.20 0.80~1.00 0.60~0.70
AQO0805 1.00~1.40 3.20~3.80 0.90~1.40 1.10~1.20
AQI1206 2.00~2.40 4.40~5.00 1.20~1.80 1.15~1.35
AQI1210 2.00~2.40 4.40~5.00 2.30~3.50 1.15~1.35
AQ2010 3.30~3.70 5.70~6.50 2.30~3.50 1.20~1.40
AQ2512 3.60~4.00 7.60~8.60 2.30~3.50 2.05~2.25

15 T{4ESE © 613-00-010 PEA:V7.0
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13. ¥&# (soldering )
13.1 EW[ERIEREZE (Recommend reflow soldering profile )

280 r

240-260T M: o
260 e |

-
240 =10s

220 ¢

200 60-1505

180 | MBS

180 |

0 T 60-120s
120 +
100 +
80
60 r

40 b

20 ¢

0 . L . . L L L . L L . . L . . L . . .
0 20 40 B0 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

13.2 EVURIEIEREZ (Recommend wave soldering profile )
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«——— Preheating ——» i Conling
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13.3 FL/EE (hand soldering temperature)
FEHEORE 350110°C 3R - RISk P AN A
The iron temperature is 350£10°C, hand soldering time less than 3S. Avoid solder iron tip direct touch the
components body
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