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1 Scope:
1.1 This specification is applicable to lead and halogen free RAA series thick film chip
resistors array for automotive grade -
1.2 Lead free products mean lead free termination meets RoHS requirement. Pb
contained in glass material of resistor element are exempted by RoHS directive -
1.3 Comply with AEC-Q200 standard

2 Explanation Of Part Numbers:
(EX)
02 - Iﬂ D J

I 1

Terminal
Type

I

Size
(Refer to
3.General
Specifications)

02(0402)

Number of
Circuits

Resistance

Nominal Resistance
Tolerance

Packaging (Refer to IE-SP-055)

EX.100Q=100
4.7Q=4R7
JUMPER=000

TH : 2 mm Pitch Carrier Tape 10000 pcs

Thick Film Chip

Resistors Array

for automotive
grade
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4:4circuits

8:8circuits D:Convex
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EX.10.20=10R2
10KQ=1002

3 General Specifications:

JUMPER
(0Q)
TCR. Number | Number | gRateq | Resistance
(ppm/C) of of Current Value
D(%0.5%) F(+1%) G(+2%) ~ J(+5%) | Terminals | Resistors J J

JUMPER

0Q
Rated (09)

Power
at 70C

Max. Resistance Range
Overload

Voltage

Max.
Working
Voltage

Type

E-24 ~ E-96

E-24 ~ E-96

E-24

(£5%)

(£5%)

RAA02-2D
(0402)

10=R<10Q

10=R<10Q

10Q=R=10MQ

10Q=R=10MQ

50mQ
MAX.

RAA03-2D
(0603)

10Q=R=10MQ

10=R=10MQ

50mQ
MAX.

RAA02-4D
(0402)

10=R<10Q

10=R<10Q

10Q=R=10MQ

10Q=R=10MQ

50mQ
MAX.

RAA03-4D
(0603)

10=R=10MQ

10=R=10MQ

50mQ
MAX.

RAA02-8D | 1
(0402)

25V 50V

10Q=R=10MQ

10=R=10MQ

50mQ
MAX.

Operating Temperature Range

—55C ~ +155C

QA
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3.1 Power Derating Curve:
Operating Temperature Range : -55~155 C
For resistors operated in ambient temperatures above 70°C, power rating shall be derated
in accordance with figure below -
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3.2 Voltage Rating:
Rated Voltage: The resistor shall have a DC continuous working voltage or a rms. AC
continuous working voltage at commercial-line frequency and wave form
corresponding to the power rating, as determined from the following:
- E= Rated voltage (v)
E = _|RxP P= Power rating (w)

R= Nominal resistance((2)
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4 Dimensions: (mm)

Circuits

O O
R1 Re

O O

R1=Re

Circuits

R1 |R2 |[R3 |R4

R1=R2=R3=R4

Circuits

O O
R1 R2
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Unit:mm

DIM
TYPE

W

H

L1

L2

Q

RAA02-2D
(0402)

1.00£0.10

1.00£0.10

0.30+0.05

0.15%0.10

0.25+0.10

0.33+0.10

RAA03-2D
(0603)

1.60£0.15

1.60£0.15

0.45+0.10

0.30+0.15

0.30+0.15

0.60+0.10

RAA02-4D
(0402)

2.00+0.10

1.00£0.10

0.40+0.10

0.20+0.10

0.25+0.10

0.30+0.10

RAA03-4D
(0603)

3.20£0.20

1.60+0.15

0.50£0.10

0.30£0.15

0.30£0.15

0.50£0.10

RAA02-8D
(0402)

4.00+0.20

1.60:0.10

0.40+0.10

0.30+0.15

0.30+0.10

0.25+0.10

5 Structure Graph:

Ceramic substrate

2nd Protective coating

Bottom inner electrode

Marking

Top inner electrode

Terminal inner electrode

Resistive layer

Ni plating

1st Protective coating

Sn plating
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6 Reliability Test:

Specifications

ltem

Conditions

Resistors

Jumper

High Temperature

Exposure
(Storage)

Put the specimens in the chamber with temperature of
125+3°C for 1000 hours. Then take them out to stabilize in
room temperature for 24+2hr or more, and measure of its
resistance variance rate.

Experiment evidence: AEC-Q200

1.0.5% - 1% :
AR=%(1.0%+0.05Q)

2.2% 5% :
AR=#(2.0%+0.10Q)

Refer to item
3. general
specifications

No mechanical damage.

Temperature
Cycling

Put the specimens in the High & low temperature test
chamber with temperature varies from -55°C to 155°C for 5
minutes and total 1000 cycles. Then take them out to
stabilize in room temperature for 24+2hr or more, and
measure of its resistance variance rate.

Experiment evidence: AEC-Q200

1.0.5% ~ 1% :
AR=%(1.0%+0.05Q)

2.2% 5%
AR=%(2.0%+0.05Q)

Refer to item
3. general
specifications

No mechanical damage.

Moisture
Resistance

reference to the temperature ~ humidity and duration
specified in test method 7a, the specimens are put into the
constant temperature humidity chamber to test for total 10
cycles (240hr) without load. Then take them out to stabilize
in room temperature for 24+2hr or more, and measure of its
resistance variance rate.

Experiment evidence: AEC-Q200

1.0.5% « 1% :
AR=%(0.5%+0.05Q)
2.2% 5% :
AR=% (2.0%+0.05Q)

Refer to item
3. general
specifications

No mechanical damage.

Biased Humidity

Solder the specimens on the test PCB and put them into the
constant temperature humidity chamber with 85+2°C and
8515%RH. Then apply the test voltage that calculates
based on the 10% of rated power for 1000hrs. Then take
them out to stabilize in room temperature for 24+2hr or
more, and measure of its resistance variance rate.
Experiment evidence: AEC-Q200

1.05% ~ 1% :
A R=£(0.5%+0.05Q)
2.2% 5%
AR=%(2.0%+0.10Q)

Refer to item
3. general
specifications

No mechanical damage, short or
burning out phenomenon.

Operational
Life

Solder the specimens on the test PCB and Put them in the
chamber with temperature of 125+3°C and load the rated
voltage for 1000 hours. Then take them out to stabilize in
room temperature for 24+2hr or more, and measure of its
resistance variance rate.

Experiment evidence: AEC-Q200

1.0.5% ~ 1% :
AR=%(0.5%+0.05Q)

2.2% 5%
AR=#(2.0%+0.10Q)

Refer to item
3. general
specifications

No mechanical damage, short or
burning out phenomenon.

Physical
Dimension

Measure of chip size (L ~ W ~ H) by size measuring tool.

Measure of conductor size with the high-power microscope
Experiment evidence: AEC-Q200

Refer to Datasheet

item 4 Dimension

Resistance to
Solvents

Take the specimens to be immersed into the isopropyl
alcohol of 25+5°C for 3+0.5/-0 minutes, then rinse with
water and stabilize for 48 hrs or more, and measure of its
resistance variance rate.

Experiment evidence: AEC-Q200

AR=%(0.5%+0.05Q)

Refer to item
3. general
specifications

No mechanical damage,

roblem.

peel-off of G2

overcoat & marking or Leaching

Resistance to

Soldering Heat

The specimens are fully immersed into the Pb-free solder
pot, then take them out to stabilize for 1 hour or more and
measure of its resistance variance rate.

Temp of solder pot : 260£5C

Soldering duration : 10+1sec.

Experiment evidence AEC-Q200

AR%=%(1.0%+0.05Q

Refer to item
3. general
specifications

peeling off of side end.

No cosmetic defect on terminal or
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Conditions

Specifications

Resistors

Jumper

Thermal
Shock

Solder the specimens on the test PCB and put them into the
Thermal Shock Test Chamber with the temperature of -55°C
for 15min and +125°C for 15min, which is specified as 1
cycle and total 300 cycles needed. Then take out the
specimens to stabilize for 24+2hr or more and measured of
its resistance variance rate.
Test condition

The lowest Temp
The highest Temp

Dwell time
Experiment evidence AEC-Q200

-55+5C
125+5C
15min

1.0.5% - 1% :
AR=%(0.5%+0.05Q)
2.2% 5% :
A R=% (1.0%+0.05Q)

Refer to item
3. general
specifications

Put the specimens on the test fixture and two discharges
(2KV DC) shall be applied to each PUT, one with a positive
polarity and one with a negative polarity. Afterwards, the
specimens stabilize for 30min or more and measure of its
resistance variance rate. The test is performed with direct
contact and regular discharge mode. The resistor and
capacitor used on the spearhead is 2000Q and 150pF
respectively.

Experiment evidence AEC-Q200

1.05% « 1% :
AR=%(2.0%+0.05Q)

2.2% 5%
AR=%(3.0%+0.10Q)

Refer to item
3. general
specifications

No mechanical damage, short or
burning out phenomenon.

Solderability

Put the specimens in the apparatus of PCT, at a
temperature of 105°C, humidity of 100% RH, and air
pressure of 1.22x 105 Pa for a duration of 8 hours. Then
leave the specimens in room temperature for 2 hours.
Test method:

Test item 1 (solder pot test): Method A

The specimens are immersed into the flux first, then fully
immersed into the solder pot, at a temperature of 235+ 5°C
for 5+0/-0.5 sec. Then rinse with water and observe the
soldering coverage under the microscope.

Test item 2 (Leaching test): Method D

The specimens are immersed into the flux first, then fully
immersed into the solder pot, at a temperature of 260+5°C
for 120+5sec. Then rinse with water and observe the
soldering coverage under the microscope.

Experiment evidence AEC-Q200

not expose.

1.Soldering coverage over 95%
2.At the edge of terminal, the object
underneath (e.g. white ceramic) shall

Electrical
Characterization

(R2—R1)
TCR (ppm/ C) =Rt (T2-T1) x10°
R1: Resistance at room temperature (Q)
R2: Resistance at -55°C or +125C(Q)
T1: Room temperature (C)
T2: Temperature -55°C or +125°C
Experiment evidence: AEC-Q200

Refer to item 3. general
specifications

Board Flex
(Bending Test)

Solder the specimens on the test PCB and put the PCBA
onto the Bending Tester. Add force at the central part of
PCB, and measure of its resistance variance rate in load.
Bending depth

(D)=5mm

Experiment evidence: AEC-Q200

AR=%(1.0%+0.05Q)

Refer to item 3.
general

specifications

side end or chip crack.

No mechanical damage,

peeling off of
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Specifications
Resistors Jumper
Solder the specimens on the test PCB and put them on the [AR=%(1.0%+0.05Q) Refer to item 3.
Terminal fixture. Then 1.8Kgf pushing force is applied with the test general
Strength probe (diameter as R0.5) on the board and hold for 60sec, N e speCIﬂI(.:atlonf? .
(SMD) and measure of resistance variance rate in load. sigen:aen% anical damage or peeling ot o
Experiment evidence: AEC-Q200 .

ltem Conditions

Put the tested resistor in saturated vapor, at a temperature |AR=%(1.0%+0.05Q) Refer to item
Sulfuration Test |of 60£2°C, humidity of 91~93% RH for 1000hrs. 3. general
Refer to ASTM-B-809-95 specifications

7 Recommend Soldering Method:

7.1 Lead Free IR-Reflow Soldering Profile

T
250

Feak 260 12 1
2307 Or Higher

Pre Heating Zone
180T -
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Heating time

Remark: The peak temperature of soldering heat is 260 +5/-0 “C for 10 seconds

7.2 Soldering lron: temperature 350°C+10°C , dwell time shall be less than 3 sec -
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8 Recommend Land Pattern Design (For Reflow Soldering) :

Unit:mm
RTA02-2D/RTA03-2D RTA02-4D /| RTA03-4D RTA02-8D

ﬁ
Ij LI
\

- - 4
oo !
1 TLIRERIIITI]]
1 Qe |

% | .01 ek Lot || oe

DIM
TYPE
RAA02-2D
RAA03-2D
RAA02-4D
RAA03-4D
RAA02-8D

9 Plating Thickness:
9.1Ni:=z2um
9.28n(Tin):=3 . m
9.3 Sn(Tin): Matte Sn

10 Rule of package empty quantity:
10.1 Each reel that empty quantities don’t exceed 0.1% of whole quantities and
continuous 2pcs (included) are allowed
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11 Stock period:

11.1 The temperature condition must be controlled at 25+5°C, the R.H. must be
controlled at 60£15%. The stock can maintain quality level in two years.

12 The carton packaged for electronic-information products is made by the

symbol as follows: (For china)

by electronic-information products

Marking for control of pollution cause Marking for package recovery

13 Attachments:
13.1 Document Revise Record Paper (QA-QR-027)

IT'S NOT UNDER CONTROL FOR PDF FILE
PLS NOTE THE VERSION STATED..

Remark

Do not copy without permission

Issue Dep.DATA Center.

Series No.60






