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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

1. Y8E (scope) :
L1 EHFARRNEFAEFITEES ~ ERNEREM A HIH QR 251

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

1.2 RAEIR T mda G A B HgEEARTCES - AR T HEEAVE h iU & RoHS EATRIEHK ©
There no lead exists 1n terminal of resistor, and lead which exist in glass of resistor layer meets RoHS
exemption.

1.3 £7& AEC-Q200 &k
The relevant provisions of the AEC-Q200

2. RS (part number) :
0603 1/10W 5% 100 Q

QR0603JA0101G
QR 0603  J A 0101 G -
AN R —— , , ,
HA(Type) ||/X~F(Size)|| 2% BUE Th# BELAE BLREARTD EGI
QR: F#JE ||0402 Tolerance ||Rated Power ||Resistance value |[Packing Code Distinction Code
JEG F HLBE {0603 B=10.1% | 1=1W +0.5%, 1% : G=ffh, 7 inchreel ||Z5H = EiEE
(Automotive ||0805 D=10.5% | 2= 3/4W 49R9=49.90Q HaRE - "X = FiRlfE
thick film 1206 F=t1% 3=1/2W 1002=10K @ H=p . 10 inch reel||E @ RIEFEHER
chip 1210 G=12% 4= 1/4W +2%, 5% : PR i 2 R EfEE
resistors) 1812 J=t5% 8= 1/8W 06R8=6.8Q Z=lfh, 15KE % &
2010 A= 1/10W ||0564=560K S=Jldh, 20KfL%: &
2512 F=1/16W U=p i, 50KfL%:
V=bulk (HEP

2 CEYRSE ¢ 613-00-071 BIA:V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

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

#0402 AN » A ELEFEIoR

For 0402 size, no marking on the body due to the small
size of the resistor.

INEESDHIF= i DL=F R » g AL ~iEERY
BHRET  wmie— U 10 B3

*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, (10X).

10.5% > 21097 i > AT AR o B = ZeRiH
EIVERE T » ffa—ArFmn 10 i3S

10.5% £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, (10X).

0603 £1% E96 ZFHIFRAERHAE » RIEEFHAAR RN -
KA ZALAE R -

Standard E96 series values of 0603 £1%: due to the small
size of the resistor’ s body, use 3digits code to indicate
the resistance value.

No Marking

472=47x10°=4.7K Q

10Q LU FR7R * SR6=5.61)
Below 10Q2: 5R6=5.612

4992=499x10’=49.9K Q0

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

HEBEN

0603 £1% E96 %51
38Y=243x107"=2.43Q

SCUEGREE ¢ 613-00-071 FRA:V1.0




ﬁ s
g AR &5 B F

LIZ Electronics

BN Fr s FEALRS H5- QR 25

Approval Specification for Automotive Thick Film Chip Resistors-Type QR

0603 £1% E96 &5 AEFE B A (Standard E96 Series Resistance Value Code for 0603 1% Marking)

PG | P | A | P | RS | BLE | (ors | BLE | 68 | FEE | 6 | B
Code | Value | Code | Value | Code | Value | Code | Value | Code | Value | Code | Value

01 100 17 147 33 215 49 316 65 464 81 681
02 102 18 150 34 221 50 324 66 475 82 698
03 105 19 154 35 226 51 332 67 487 83 715
04 107 20 158 36 232 52 340 68 499 &4 732
05 110 21 162 37 237 53 348 69 511 85 750
06 113 22 165 38 243 54 357 70 523 86 768
07 115 23 169 39 249 55 365 71 536 &7 787
08 118 24 174 40 255 56 374 72 549 88 806
09 121 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 71 619 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 &0 665 96 976

0603 £1% E96 ZFAIF5E AL (Multiplier Code for 0603 £1% Marking)

RH5 Code Y X A B C D 3 F

F5%7 Multiplier 10” 10" 10° 10' 10° 10° 10* 10°

FEAE #7200 T (So the resistance value are marked as the following examples)

marking as underline

331 |
E— 331=33%10=33012

I 10D I 3
10D=124x10"=124K Q)

560

I38YI

38Y=243x10"=2.43()
0603 £1%HY™ 5 TEARAE E24 Z517 > (HARET E96 Z51 > s S%8FHEAEE » (BB IETHS M Il—5R4%
Standard E24 and not belong to E96 series values of 0603 £1%, the marking is the same as 5% tolerance but

I 560=56x10'=56)

SCUEGREE ¢ 613-00-071 FRA:V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

4, R~} (dimension) :

o EE —
dimension L—éj
- BAAL (unit) : mm
A45H] (Type) L W T E e
QR0402 1.00£0.05 0.50£0.05 0.3020.05 0.15%0.10 0.20+0.10
QR0O603 1.60£0.10 0.80£0.10 0.40%0.10 0.30£0.20 0.30£0.10
QRO805 2.0020.10 1.25%0.10 0.50%0.15 0.30%0.15 0.40%0.15
QR1206 3.05%0.10 1.600.10 0.55%0.15 0.40%0.20 0.50%0.20
QR1210 3.05%0.10 2.50%0.15 0.55%0.15 0.50%£0.20 0.50£0.20
QRI1812 4.5010.10 3.10%0.15 0.55%0.15 0.55%£0.20 0.70£0.20
QR2010 5.00£0.20 2.50%0.15 0.55%0.10 0.60%0.20 0.60%0.20
QR2512 6.30£0.20 3.20%0.15 0.55%0.10 0.60%0.20 0.60%0.20

5. THERZEWHLR ( Derating Curve) :

{HERERSEE -55°C~+155C
FHFH YA E DR T ESRE-55°CE] 70°C » FELREEEE 70T

1idH 5 . : —
it % 155°C > [d] » DRI FE AT IR -
70
100 << |\
80 \
s N
; E 60 B 1585
vs w e N
T 2% g
20
Pt |

0
55 S 20 40 60 80 100 120 140 160

HEERNE T
T amb (3

A7 M ABR Cstorage condition or Data) = 25%5°C » 60£20%RH : A% 2 4F -

S R4REE 1 613-00-071 FiiA:V1.0



LIZ Electronics

ﬁ s
g AR &5 B F

BN Fr s FEALRS H5- QR 25

Approval Specification for Automotive Thick Film Chip Resistors-Type QR

6.E8fH 45 (Construction ) -

. Marking

. Resistive layer

. Anti-sulfide layer

ST E?E?;;;;;;;;;;;;;;;;;;;;;;;;:;:;;;;;;;Em:;;;:;:;:;:_ﬁiﬂ 10. Sn plating layer
\*— 1. Ceramic Substrate
No. & T2
construction Major material

1 | BgEE#M Ceramic substrate =&L"58 Al203

2 | WEE#% Inner Conductive layer {8 Ag-Pd

3 FE{KE Resistive layer SLET+I1EE RuO2 + glass

4 | WRIPE Inner protective layer I Glass

5 | YMEFE Outer Protective layer INEAE Epoxy

6 | FIFRMLE Anti-Sulfide layer R Ag

7 | 3= Marking INEAE Epoxy

8 | flIEBHKk Side conductive layer \WEEE Ni-Cr

9 | $EE4tR Ni plating layer 2 Ni

10 | #3EB#%k Sn plating layer £ Matte Tin

SCUEGREE ¢ 613-00-071 FRA:V1.0

. Outer Protective layer

. Inner protective layer

. Inner Conductive layer

8. Side conductive layer

\ 9. Ni plating layer
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

7. BE{ETER (resistance range) :

7.1. R=1Q FHEVERE (resistance range)

fE{EseE
il BEZRHT.CR Resistance Range
Type (PPM/°C) B: £0.1% F: £1.0% ). +5.0%
D: +0.5% G: +2.0%
+400 - 10 <R<10Q
QR0402 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 1Q < R<10Q
QR0603 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 1Q < R<10Q
QRO0805 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 1Q < R<10Q
QR1206 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 1Q < R<10Q
QR1210 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 1Q < R<10Q
QR1812 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 1Q < R<10Q
QR2010 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
+400 - 10 <R<10Q
QR2512 +100 10Q < R< TMQ 10Q < R< 10MQ
+200 - 10MQ <R< 30MQ
7 SCEEARSRE ¢ 613-00-071 fRA:V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

72. 0Q<R<1Q fKFE{ETEE (Low Ohm resistance range)

ey | DEOERE | RAUSRE BESE (mQ)
745 AEI = Rated Max TCR.
Rated

Type power Voltage Overload (PPM/°C) F: £1.0%

Range Voltage J: £5.0%
+1000 200< R< 450

QR0402 1/16W 0.12~0.25V 0.624V

+800 450 <R <1000

+1000 75< R< 100
QR0603 1/10W 0.09~0.31V 0.775V +800 100< R< 330
+600 330<R <1000

+1800 10< R<50

QRO0805 1/8W 0.04~0.35V 0.875V +800 50< R<100
+600 100< R< 1000

+1800 10< R<50

QR1206 1/4W 0.05~0.5Vv 1.25V +800 50< R<100
+600 100< R< 1000

+1800 10 R< 50

QR1210 1/2W 0.07~0.7V 1.75V +800 50<R< 100
+600 100<R <1000

+1800 10 R<50

QR1812 3/4W 0.08~0.8v 2.15V +800 50< R< 100
+600 100< R< 1000

+1800 10 R<50

QR2010 3/4W 0.08~0.8Vv 2.15V +800 50< R< 100
+600 100< R< 1000

+1800 10 R<50

QR2512 W 0.1~0.99Vv 2475V +800 50<R< 100
+600 100< R< 1000

8 CEYRSE ¢ 613-00-071 BIA:V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

8. LS4 (electricS characteristics) :

BAT. Bkt FHA
, N FORLIF R FWHHIE (G i
bl HE DA FRIE fa7 L Resistance Value of TEHIR
Type Rated power Max Working Max Overload Tumper Rated Current of
Voltage Voltage P Jumper
QR0402 1/16W 50V 100V <50mQ2 1.0A
QR0603 1/10W 75V 150V <50mQ2 1.0A
QRO805 1/8W 150V 300V <50mQ 2.0A
QR1206 1/4W 200V 400V <50mQ 2.0A
QR1210 12W 200V 400V <50mQ2 2.0A
QRI1812 3/4W 200V 400V <50mQ2 2.0A
QR2010 3/4W 200V 400V <50mQ 2.0A
QR2512 W 200V 400V <50mQ 2.0A

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

R=21Q:
E- JRp
E: HEHE (Rated Voltage) (V)
P : AiE % (Rated Power ) (W)
R : FEPHPHAE (Resistance ) (ohm)
¢ SR THE HA I RS O b 2R ) P e R AR L USR] PR e oK A PR R DA R REL PR 8 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.

9 CEYRSE ¢ 613-00-071 BIA:V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

9 MERESEIMEMR (Performance Reliability Test Methods )

RnE Wi7TiE M54 A&
ltem Test Methods Test Conditions Specification
BERE JIS C 5201 4.8 TCR= (R-Ro) / (t-to) Ro %108 (ppm) SR 7IN
Temperature I[EC-60115-1 4.8 | Ro EBRH7EZEE TRYFA{E(resistance at room
Coefficient of temperature)
Resistance R EBPE7E 155°Cak-55°CFAYBE{E(resistance at
(T.C.R)O 155°C or -55°C)

to Z=iR(room temperature)
t MR RE (test temperature 155°C or -55°C)

piatoEliz] JISC 5201 4.6 FEREAR_EhnEL 100V (DC) #B%fitE 605 % | > 10GQ
Insulation IEC-60115-1 4.6 | [5, MELELKIETT
resistance Applied the dielectric withstanding voltage

on the center of body for 60+5seconds.
Then measure insulation resistance

SR IELT T ey JISC 5201 4.13 | hngk 2.5 {EROSUERRE, BIIE 5 BENERIRRT | 0.5%, 1%:

Short-time IEC-60115-1 ERIRBETE, +(1.00%+0.05Q)
overload 413 Applied 2.5 times of rated voltage for 5 5%:
second. Measure the variation of resistance. | +(2.00%+0.10Q)
OR fNEEN TR 5 #ENER(E R<1Q:
0201=1A +(2.00%+0.10Q)
0402/0603=2.5A OR: <50mQ
0805/1206/1210/1812/2010/2512=5A
R>-R1
AR%= —— *100------ (%)

1
R1 =1 3&FIFE{E(resistance before test)
R2 = iR 46 fSFE{E(resistance after test)

10 TE4REE - 613-00-071 JA<V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

260+5°C for 10+0.5sec. Measure the
variation of resistance.

R2-R1

A R%= (%)

1
R1 =1 3&HIFE{E(resistance before test)
R2 = iR I& fSFE{E(resistance after test)

RE Ui Wadr M54 S

ltem Test Methods Test Conditions Specification
TSR JISC52014.18 | $ByEE 260+£5°C, BYjE 10+0.5 %, MEidiw | 0.5%, 1%:
Resistance to IEC-60115-1 BIEARRETR, +(0.50%+0.05Q)
soldering heat | 4.18 Dip the resistance in a tin furnace at 5%:

+(1.00%+0.05Q)
R<1Q:
+(1.00%+0.05Q)
OR: <50mQ

Tt

JIS C 5201 4.18

PIRE 260+5°C, AYE) 30+1/-0 %, ENHETF

ERARIZIBEARS 5%

R1 =iRXI&BIFE{E(resistance before test)
R2 =138 /5FE{E(resistance after test)

Leaching IEC-60068-2-58 | RBEE FERIRBEFN. 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 RSKIZHEEFAS 10%
out and observe the solder area under a Total leaching area
microscope; < 10%
&R MIL-STD-202 = TiaER OKEM (= KiaRPeEFKiAR | 0.5%, 1%:
Resistance to Method 215 F, +(0.50%+0.05Q)
Solvent Add Aqueous wash chemical-OKEM clean or | 59
equivalent +(0.50%+0.05Q)
ﬂ OR: <50mQ
AR%=  Ri  *100------ (%)

11 TE4REE - 613-00-071 JA<V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

Put the specimen in a chamber at 85+2°C
temperature and 85% relative humidity, 10%
of operating power, is 1000 *48/ .

Measure the variation of resistance.

R2-R+

A R%= *100------ (%)

R1
R1 =iRXI&BIFE{E(resistance before test)
R2 =38 [5FB{E(resistance after test)

RnE W T73E MRS A&
ltem Test Methods Test Conditions Specification
AfgEan MIL-STD-202 EERE 125°CINEEERE, BB 1.5H, ¥ | 0.5%, 1%:
Operational Method 108 0.5H, £#54E 1000+24/-0 /Nat +(1.00%+0.05Q)
Life Put the specimen in a chamber at 125°C 5%:
temperature, ON TIME:1.5H, OFF TIME:0.5H, | £(3.00%+0.10Q)
rated voltage 1000 +24/-0 hours
R2-R1
A R%= *100------ (%)
1
R1 =1X38@RIPE{E(resistance before test)
R2 =36 /5FE{E(resistance after test)
T BRI MIL-STD-202 BERAIEREIRME, BE 85+2°C, [EE 85+ | 0.5%, 1%:
Biased Method 103 2%RH; 18 10%HIEEEREERE 1000 *48/ 0 /Nat. | £(1.00%+0.05Q)
Humidity EUREIERETHER. 5%:

+(3.00%+0.05Q)

12 TE4REE - 613-00-071 JA<V1.0
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Wave Form : Tolerance for half sine shock
pulse. Peak value is 100g" s. Normal
duration(D) is 6(ms)

RnE Wi7TiE MzEA4 RS
ltem Test Methods Test Conditions Specification
IREER JESD22 FEFEMNBERIMILA, 1BE 125°CE-55°C, | 0.5%, 1%:
Temperature Method JA-104 | #1000 MEER, ENHERIFRETER, +(0.50%+0.05Q)
cycling Put specimen in a chamber which 5%:
temperature can be changed to 155°C or +(1.00%+0.10Q)
-55°C, repeated 5 times. Measure the
variation of resistance.
R>-R4
A R%= *100------ (%)
Ri
R1 =38 BIFE{E(resistance before test)
R2 = {38 /SFE{E(resistance after test)
EmiEF MIL-STD-202 155°C A& 1000h, AINEIHZR, iR8EER | 0.5%, 1%:
High Temperature | Method 108 24+4 /NI S TN, +(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.
HNREE MIL-STD-883 THIEH, MEAMINIFIEFRERRYT. -
External Visual Method 2009 Electrical test not required.
Inspect device construction, marking and
workmanship.
Wk MIL-STD-202 Rz FIESKRER TR, EE 10058, #5458 | 0.5%, 1%:
Mechanical Shock | Method 213 A&l 6ms +(1.0%+0.05Q)

5%:
+(2.00%+0.1Q)

13 TE4REE - 613-00-071 JA<V1.0




HERY: 3mm
Bending once for 60 seconds
2010, 2512 sizes: 2mm Other sizes: 3mm
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR
RE WR735% Mt S A&
ltem Test Methods Test Conditions Specification
RN MIL-STD-202 55820 %R, 12 MER, 8MEAR 3D 0.5%, 1%:
Vibration Method 204 AE. MidshES 10-2000 H +(1.0%+0.05Q)
5 g's for 20 min., 12 cycles each of 3 5%:
orientations. Note: Test from 10-2000 Hz +(2.00%+0.1Q0)
e AEC-Q200- 002 | INEAUERFEBRE2R, AR, +(3.0%+0.05Q)
ESD or ISO/DIS 0402/0603: 1KV; 0805 &LALE: 2KV
10605 Human body model
0402/0603: 1KV; 0805 and above: 2KV
1251 J-STD-002 F# 155 E 4 N\BIRIRAN 245+5°CEBr R 37> | 0.5%, 1%:
Solderability 4 hrs155°C dry heat, 245+5°C 3 sec. +(0.50%+0.05Q)
5%:
+(1.00%+0.05Q)
i IR AEC Q200-006 | HENNESIfREF 60 b, TR
Terminal Strength [£/3: 0402/0603: 8N ; No broken
(SMD) 0805 (&) kAt : 177N
Pressurizing force for 60 seconds
0402 / 0603: 8N ;
0805 and above: 17.7N
=i AEC Q200-005 | EHI—R{R¥F 607> 0.5%, 1%:
Board Flex SEE: 2010/2512: 2mm +(1.0%+0.05Q)

5%:
+(1.00%+0.05Q)

14 TE4REE - 613-00-071 JA<V1.0
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10. I (Tapping Specification)
10.1 HBH& R~} (reel dimension)

____________ Aol =
7 S|
oC I
Unit: mm
Type Size A ®B dC ®dD W oM
0402 7" 10K Reel 20405 | 135+1.0 | 21+1.0 60+1.0 | 11.5+2.0 | 178+2.0
13" 40K/50K Reel | 2.0+05 | 13.5+¢1.0 | 21+1.0 | 100+1.0 | 11.5+2.0 | 330+2.0
0603
0805 .
1506 7 5K Reel 2.0+0.5 | 13.5+1.0 | 21+1.0 60+1.0 | 11.5+2.0 | 178+2.0
1210
8282 10" 10K Reel 20405 | 135+1.0 | 21£1.0 | 100£1.0 | 11.522.0 | 254+2.0
1206 13" 20K Reel 20405 | 135+1.0 | 21+1.0 | 100+1.0 | 11.5+2.0 | 330+2.0
2010
2512 7" 4K Reel 20405 | 135+1.0 | 21+1.0 60+1.0 | 16.0+2.0 | 178+2.0
1812
10.2 B3R~} (packing dimension)
A P Paper
Carrier
. | |
- BB

-/ _|H

-

G

DIRECTION OF FEED

E4RYE © 613-00-071 FRA:V1.0
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Unit: mm Paper Type
Type A B W E F G H T oD P
0402 | 0.70+0.1 | 1.20+0.1 8.0+£0.2 1.75+0.1 | 3.5+0.05 4.0+0.1 2.0+0.05 | 0.45+0.1 2.0+0.1
0603 | 1.05+0.2 | 1.80+0.2 8.0+0.2 1.75+0.1 | 3.5+0.05 4.0+0.1 2.0+0.05 | 0.60+0.1 4.0+0.1
0805 | 1.55+0.2 | 2.30+0.2 8.0+0.2 1.75+0.1 | 3.5+0.05 4.0+0.1 2.0+0.05 | 0.75+0.1 1-5018:(1) 4.0+0.1
1206 | 1.90+0.2 | 3.50+0.2 8.0+0.2 1.75+0.1 | 3.5+0.05 4.0+0.1 2.0+0.05 | 0.75+0.1 4.0+0.1
1210 | 2.85+0.2 | 3.50+0.2 8.0+£0.2 1.75+0.1 | 3.5+0.05 4.0+0.1 2.0+0.05 | 0.75+0.1 4.0+0.1
Embossed
Carrier
A ~ P - D1
] — L
- /Z offefleftdtd ] -—~A—
1 g
t——epio—oo | — ﬂ
oo/ A L& E[ LT
) DIRECTION OF FEED
Unit: mm Embossed Type
Type A B W E F G H T oD ® D1 T1 P
2010 |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
2512 13.40+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 1-5018:(1) 1.5+0.1 {0.85+0.15|4.0+0.1
1812 |{3.30+0.2|4.60+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
16 S E4RSE © 613-00-071 BEA:V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

10.3 BiJ/E5/14)R~F (Front & Back Lead Dimension)

o
L) @] (9] @] @] (@] /(ﬁ @] (@] O
DDDDDD!!!»!!!DDDDD
>120mm(30PCS) >200mm(50PCS) >200mm
(Back lead dimension) | Chip Resistors | (SpacePCS) | (SpaceTape) _
=400mm
- (Front lead dimension) _

11. FRRH RIS SR (Peel force of top cover tape)
R B 300mm/ o B RS, W 165180 FEM M MIIEATRIES, W MBI R. 48 R e

YA 10g—70g; #o 3 B 175~ 152~ 80g
The top cover tape is 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 10 g to 70 g, the peel force of plastic carrier tape shall be 15 g to 80 g

Top cover tape

carrier tape

Direction of pull

¢ )

Aier tape
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

12. 24 R~} ( Recommended land patterns):

B
Type Dimensions (mm )
Item 0402 0603 0805 1206 1210 1812 2010 2512
A 0.60 0.80 1.30 2.20 2.00 3.11 3.80 4.90
B 1.60 2.40 2.90 4.20 4.40 591 6.60 8.10
C 0.70 1.00 1.40 1.70 2.70 3.00 2.70 3.40

13. 848  (soldering)
13.1 B MZ (Recommend reflow soldering profile )

Reflow Soldering Profile

Temperature (°C)
e Time 25°C to peak : 8 min 4.‘{
20 ! e
255 e e 2
Ramp-up rate : 3 “Cis max. | :
Ramp-down rate : 6 “C/s max. | 1
217 : L
"""""""""""""""" I""':"'_'_u -
C
I 1
200 ... B Lo
] : ! ! :
] I ! ! 1
] i ! ! I
I ]
I
1 ! !
150 ___ | I —
I 1 | 30 sec max. |
] 1 I ]
] 1 I ]
1L ] ! !
€0 - 120 sec 60 - 150 sec
Ram Ram
fo'Sdak|  Preheat/soak | 5 | Reflow Cooling \ T'Me (s)

18 TE4REE - 613-00-071 JA<V1.0
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Approval Specification for Automotive Thick Film Chip Resistors-Type QR

13.2 BVIRIEE L (Recommend wave soldering profile )
Wave Soldering Profile

Temperature (°C) 108

First Wave — Second Wave

".:—"'-‘— ca. -5 “Cls
ca. +200 'Cls — B

Forced
Cooling

“ran

Time (s)

20

senssannnn | Process Limits

e
]
.....

LI
......
Baga
™

Typical

LT,
............
rea

200 250

13. 3 FL/EEE (hand soldering temperature)
FEPEORE 350210C 3 D2 » itk FR 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.
P RS S RO R » AR T8l -

All product specification and data are subject to change without notice.
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