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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

1. Y8 (scope) :
L1 TANERA LR ~ ENZa®SEliA il RA 25
This specification applies to Metal Foil Current Sensing Chip Resistors which meet requirements of
Pb free
and halogen free.

1.2 Fr& AEC-Q200 freik
The relevant provisions of the AEC-Q200

2. P=EEIS (part number)
0805 1% 1/2W 10mQ

RAO0805F3R010G
RA_ 0805 _F 3 R0O10 G
| | | | | |
Z5H(Type) RF(Size) N WUEDNH PEAE (EESTE)
RA: &€& 0201 (Tolerance) (Rated Power) (Resistance (Packing Code)
& R RE 0402 F=t1% B=2W value) G=reel (&3h)
(Metal Foil 0603 G=t2% 1=1W RO01=1mQ V=bulk (EkH
Current 0805 J=£5% 3=12W R005=5m 2 S= Double Standard
Sensing ) 1206 N= 1/3W R0O10=10mQ Quantity (PifiE&
2512 4= 1/4W RI1L5=1.5mQ SRR
5= 1/5W
&= 1/8W

2 TELRYE © 613-00-025 RA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

3. B IR~ (Marking on the Resistor's Body):

¢ £1%,£2%, 5% i > BIUFIGHFR » F—ArEhd R for 10° |5 = Ar R E R A REF -
+1%,+2%,%+5% tolerance product: the marking is 4 digits, The first letter‘'R’ denotes 10, The other three
digitals declare resistance. The Marking is Laser marking, and it is on the black side of the product as the

following illustration.

R010=10ma
R-value OZ%logﬂe\J: R-value 02(():10(%J: R-value OZCélogi\J:
1mQ R0O01 20mQ R020 62mQ R062
1.5mQ R1L5 25mQ R025 68mQ R068
2mg) R002 30mQ R0O30 75mQ RO75
3mQ R0O03 35mQ R035 82mQ R082
SmQ) R0O05 40mQ R040 91mQ R0O91
10mQ R010 50mQ R0O50 100mQ R100
15mQ R0O15 56mQ R056

3 TELRYE © 613-00-025 RA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

4. R~f (dimension)

A

\ 4

w
R=~F
dimension
4> 4>
E E )
BAfir (unit) : mm
bl FEAE RE LR N Gl = RN T
Type R(mQ) TCR( ppm/C) L(mm) W(mm) T(mm) E(mm)
RA0201 3~4 £150 0.6+0.05 0.32+0.05 0.25+0.1 0.15+0.07
£ 30 75 .60. .32+0. .2510. .1520.
3~4 +150
RA0402 5= 20 175 1.0+0.10 0.5+0.10 0.35+0.15 0.25+0.10
2 +150
RA0603 3~4 +75 1.61+0.10 0.8+0.10 0.4040.20 0.35+0.15
5~75 150
15~2 +100
RAO0805 3~4 +75 2.00+0.15 1.25+0.15 0.4040.20 0.50+0.15
5~ 100 150
1 +100 0.95+0.20
RA1206 2~4 +75 3.2+0.2 1.6+0.2 0.4040.20
5~ 100 150 0.75+0.20
1 +100 1.80+0.20
RA2512 2~4 +75 6.4+0.2 3.2+0.2 0.4040.20
5100 150 1.10+0.20

F4ESR  613-00-025 RRA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

5. THERZE 4 ( Derating Curve) :
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TAEERETE ( Operating Temperature Range) : -55°C~+170°C;

fif{f75+ (storage condition ) : 5~307C, 30~75%RH.
ORIFHAPR( Shelf Life ) - 2 478 HHARE

S TELRYE © 613-00-025 RA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=-Type RA

6. HPHZ5#) (Construction ) :

Q# Narking
QAR Sn plating layer
AL N plating layer

@5k Cu plating layer
QR Protective layer

@R Cu plating Layer

G, i plating layer
@R Sn plating layer

Of4PE Protective layer

ORIk Resistive layer (fetal Alloy) QM Resistive layer (letal Alloy)
IR Protective layer (DB Protective laver
" G ETHF
' construction Major material
L R TET R
Protective layer Polyimide
, | bk “k
Resistive layer(Metal Alloy) Metal Alloy
5 | RPE F s
Protective layer Epoxy
4 A FEL AR s
Cu plating layer Cu
5 BREAR B
Ni plating layer Ni
6 LN B
Sn plating layer Sn
;| L
Marking Polyimide

F4ESR  613-00-025 RRA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

7. FHAETE B B S %% (Resistance Range and Electrical Characteristics)

G -
FI5 IS Resistance Range HasgRHL RS ERETEE
.Ij.: e | Rated PO\_/vHer Insulation Operating
yp F(£1%) ~ G(x2%) ~ J(£5%) Resistance Temperature
RA0201 1/8W 3MQ~20mQ ~100MQ 55-+170°C
1/5W
RA0402 1/5W 3MQ~30mQ ~100MQ 55-+170°C
1/4W
RAOG03 |  M3W 2MO~75mQ ~100MQ 55~+170°C
1/2W
RA0805 1/2W 1.5MQ~100mQ ~100MQ 55-+170C
RA1206 15\\’/\’ 1MQ~100mQ ~100MQ 55~+170°C
W .
RA2512 o 1mMQ~100mQ ~100MQ 55-+170C

&7E (remark) :

¥ AE R E AL (The rated current is calculated by the following formula )
= JPIR
| © g HR (Rated current) (A)
P : ZEINE (Rated Power) (W)
R : H[HfH{E (Resistance ) (ohm)

X WIS Y U I LAY AR B AR AR HRIAR - AR50 A S K AR R I F FH A 30T FROAR
In case the value calculated by the formula exceed the maximum working current as above table, the

maximum working current shall be regarded as rated current.

7 TELRYE © 613-00-025 RA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

8. MERESHA MR (Performance Reliability Test Methods )

ANES MAAT77%A MRS Firg
Item Test Methods Test Conditions Specification
TCR= (R-Ry ) / (tty) Ry x10° (ppm)
Ro FEFHAE 3 H T HYBE{E (resistance at room
——— temperature)
5 Zn % R Hi[H{E-55°C 8¢+155°C T HIRH{E (resistance | &2 45 H ks 32
Temperature IEC60115-14.8 at -55°C or +155°C) Pls refer to the Spec.
Coefficient .
t, Z5, /5 (room temperature)
t i 5 & (test temperature -55°C  or
+155°C )
125°C M E 1000H - X Fa 4571 244 /N e &
5 1 L (.
ESH AT 1000 hrs. @T=125C. Measure the variation of
High MIL-STD-202 resistance at 24+4 hours after test conclusion. +(1% + 0.0005Q)
Temperature Method 108 AR%— R2-Ry «100 o
Exposure RY%= TR, T (%)
R1= 136 HiFH{H (resistance before test)
R2 =146 [ [H {H (resistance after test)
-55C NE 45 70 - e BN AT fEHE 2
B2
(B AT 45 min. @T=-55"C. Measure the variation of
Low IEC60115-1 resistance after test conclusion. +(0.5% - 0.00050)
Temperature 4.23.4 AR%— R2-R; «100 (%)
operation 6= g, 100 0
R1=15& FijfH & (resistance before test)
R2 =156 f5[H {HE (resistance after test)
-55°C &+125C, {iHf 1000 2K - iRXGh L5 o 2444
/NI fE A R S PR AE A B3R
1000Cycles (-55°C to +125°C) Measurement at
B R TR 24+4 hours after test conclusion. Measure the
= JESD22 variation of resistance at 24+4 hours after test 0
Temperature Method JA-104 conclusion +(0.5% + 0.0005Q)
cycling ' R.-R
AR%= % *100------ (%)
1
R1 =155 mii[H1{HE (resistance before test)
R2 =55 5 [H{E (resistance after test)

8 TELRYE © 613-00-025 RA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

ks
Item

IR WaprA
Test Methods

Wi S
Test Conditions

A&
Specification

FEIT [R]2 7 feT
Short-time
overload

IEC60115-1 4.13

hn#Ek 5 EEVAUEDIE - if[a] 5 #PfE & 15 A
[EHIFHE R B -
Applied 5.0 times of rated power for 5 second.
Measure the variation of resistance.
AR%= FRQZ¢ *100------ (%)
1
R1 = i 4& A7 [H {& (resistance
before test)
R2 =146 = FH{H (resistance after test)

+(0.5% + 0.0005Q)

[ptTASE
Biased
Humidity

MIL-STD-202
METHOD 103

hnEk 10%%5E 3% » 85°C/85%RH,

oz e 1000H, 156G 45 58 2444 /N 11 7
it

1000 hours 85°C /85%RH.

Note: Specified conditions: 10% of operating
power. Measurement

at 24+4 hours after test conclusion.

AR%= REQ%lRl %100 (%)

R1 =13 HifH{E (resistance before test)
R2 =136 f5FH{E (resistance after test)

+(0.5% + 0.00050)

AT AF e
Operational
life

MIL-STD-202
METHOD 108

HSHBAECRFG S - SRS 70£2°C - FHAUE
HR 1.5 /NI o WTEE 0.5 /NI 5 ERE T R
RIGHT ] 1000 "o /. B 56 AT SRR
k.

Put the specimen in a chamber at 70+2°C
temperature , and applied rated currrnt forl.5H
and rested for 0.5H repeatedly till total test time
is 1000 +48/.0 _ Measure the variation of
resistance.

R2-R:

AR%= *100------ (%)
R1

R1= 1A HiFH(E (resistance before test)
R2 =116 5 FH(H (resistance after test)

+(1% + 0.0005Q)

9 TELRYE © 613-00-025 RA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

NZ M7 M S Firg
Item Test Methods Test Conditions Specification
AENERIER ANGIF > P RE 24525C » Bf
tEE J-STD-002B [H] 2~3 ) /b 95%a 55
Solderability test B Dip the terminal in a flux and then dipinto a | (Min 95% coverage)
soldering bath at 245+5°C for 2~3sec.
TBNERIER A SR 260£5°C - B
) 10+1 b, B RIA TS AIPR A L2 -
N, Dip the terminal in a flux and then dip into a
h*ﬁg’m soldering bath at 260+5°C for 10+1sec. Measure
) -14. the variation of resistance. +(0.5% + 0.
Resistance IEC60115-14.18 | the variation of resi (0.5% + 0.0005<2)
to soldering R,-R
heat AR%= Rzil *100------ (%)
1
R1=1A & HiFH{HE (resistance before test)
R2 =146 = FH{H (resistance after test)
F1F5% »100g's - EE&Ef6ms >3 [E12.3 ft/s100Hz »
WA ATEHEDZ R -
g 100g's , Normal duration is 6ms , half sine shock
B ) MIL-STD-202 pulse .Measure the variation of resistance.
Mechanical METHOD 213 R.,-R £(0.5% + 0.0005€)
Shock AR%= % *100------ (%)
1
R1 =13 HifH{E (resistance before test)
R2 =146 f5FH{E (resistance after test)
5¢'siy 12053 - 12MERE o AT A
10-20007#2Z » wEMAIEATEREHAE (RS -
i 5¢'s for 20min.12cycles, 10-2000Hz . Measure
E - - -
Resistance m:EI:I'EI-(I—)[E)ZZ%ZA, the variation of resll\:s'EaRnce. 1(0.5% + 0.0005Q)
to vibration AR%= % *100------ (%)
1
R1 =155 miifH{E (resistance before test)
R2 =155 f=[H{E (resistance after test)
Zitfi2mm - 6070 » EMNAFEFTEEEZ L3 -
Ly I H H
T2 AEC-Q200-005 Min 2mm deflection ,60sec. Measure the £(0.5% + 0.0005Q)
Board Flex variation of resistance. Measure the variation of

resistance.

10 T 4RSE - 613-00-025 [EA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

NE M7 M S Firg
Item Test Methods Test Conditions Specification
e oR i \ S
: N FH17.7N (1.8KQ) » K [r]60£1F)
AEC-Q200- . +(1% + 0. Q
'é’frgmal C-Q200-006 Applied a 17.7N (1.8Kg) for 60+1seconds. (1% +0.00050)
gth
JmE-55/+125°C » EFNEUE 300,15% 643 iy
RAZHIT A2 20 7 -
use -55/+125°C, Number of cycles is 300.
SR MIL-STD-202 Devices mounted. Maximum transfer time is 20
Thermal ME'IZHOD- 107 seconds.Dwell time is 15 minutes. Air —Air +(0.5% + 0.0005Q2)
shock R2-R;
AR%= T *100------ (%)
1
R1 =138 HifH{E (resistance before test)
R2 =158 f5FH{E (resistance after test)
24 V-0 or V-1ATHEZHY - B RN 20K
S UL-94 V-0 or V-lare acceptable - Electrical test not |/
Flammability .
required.
ESD 455 IOEHE A% L FE R 2KV 2 TRIFR LD -
AEC-Q200-002 . +(1% + 0. Q
ESD test €-Q200-00 Other:2KV, 2times/1s (1% +0.00050)

9. EEEHIAR (Tapping Specification)
9.1 & R~F (reel dimension)

oc|

Lo |
PA

Led|
) 4

11 T{R4RSE © 613-00-025 FEA<:V2.0
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R~ Packing
. . F W
Dimensions oA 2B 2 C (pcs/reel)
mm 178+2.0 60.0+1.0 13.50+0.50 11.4+0.1 9.0+0.3
RA0201 10000
Inch | 7.008+0.079 | 2.362+0.039 | 0.531+0.020 | 0.449+0.039 | 0.354+0.012
mm 178+2.0 60.0+£1.0 13.50+0.50 11.4+0.1 9.0£0.3
RA0402 10000
Inch | 7.008+0.079 | 2.362+0.039 | 0.531+0.020 | 0.449+0.039 | 0.354+0.012
mm 178+2.0 60.0+£1.0 13.50+0.50 11.4+0.1 9.0£0.3
RA0603 5000
Inch | 7.008+0.079 | 2.362+0.039 | 0.531+0.020 | 0.449+0.039 | 0.354+0.012
mm 178+2.0 60.0+£1.0 13.50+0.50 11.4+0.1 9.0£0.3
RAO0805 5000
Inch | 7.008+0.079 | 2.362+0.039 | 0.531+0.020 | 0.449+0.039 | 0.354+0.012
mm 178+2.0 60.0+1.0 13.50+0.50 11.4+0.1 9.0+0.3
RA1206 5000
Inch | 7.008+0.079 | 2.362+0.039 | 0.531+0.020 | 0.449+0.039 | 0.354+0.012
mm 178+2.0 60.00+1.00 | 13.50+0.50 11.4+0.1 13.004£0.3
RA2512 4000
Inch | 7.008+0.079 | 2.362+0.039 | 0.531+0.020 | 0.449+0.039 | 0.512+0.012
9.2 3 R~ (packing dimension)
Bottom Tape Top Tape
/7 ¢ Do
B/ & A& A-D—d——d B ws
iﬁj\.y ;..l./ ‘-..l./ \.I.z"' Ly \.|J \i.f u-il.
T e
g appeigdigys
Wy Resistor P1 |P2] Po direction of unreeling
Paj Tape > »- >
FRAZ:mm
Packing | Type A B W F E P1 P2 Po Do T
PTZ%‘Z RA0201 |0.4240.05(0.7040.05| 8.0¢0.1 |3.5:0.05 | 1.75¢0.1 | 2.0:0.1 | 2.040.05 | 4.0:0.1 | 1503} |0.4210.07
PTZ%‘Z RA0402 | 0.65:0.1 | 1.15£0.1 | 8.0:0.2 | 3.5:0.05 | 1.75:0.1 | 4.0:0.1 | 2.00.05 | 4.0:0.1 | 15033 (0.42+0.07
Paper 0.1 |0.42%0.07
Taps |RAQB03| 10501 | 18:01 | 80202 | 35:0.05 | 175:0.1 | 4.0:0.1 | 20:0.05 | 40201 150:33 | ' o
Paper 0.1 |0.42£0.07
Taps |RA0BOS | 165:0.1 24101 | 80102 | 35:0.05 | 175:0.1 | 4.0:0.1 | 20:0.05| 40201 150:33 |t o
Paper 0.1 |0.42+0.07
Tape | RAL206| 20102 | 36:0.2 | 80202 | 35:0.05| 175:0.1 | 40501 | 204005 | 4.0:0.1 |LS0£EE | o o
12 STUE4RSE © 613-00-025 FEA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

Top Tape
;—% Do
é AD—P—P—O—
01 g himhirh W=
P |
. @ D1 1.5min
1 Resistor LP1 .LF'E: F'D_r_ direction of unreeling > |
Emboss Tape
BEf7:mm
0.4210.07

Emboss | RA2512 | 3.620.2 | 6.8+0.2 | 12.0+0.2 | 3.5¢0.05 | 1.7540.1 | 4.0£0.1 | 2.0£0.05 | 4.0+0.1 1-501'8:6 0.6040.07

T* : T=0.60+0.07 is for which Resistance < 2mQ.

10. BRI EIES I (Peel force of top cover tape )
R B 200mm/ o By 2RI - Jir 165~180 AR T THIE - 40 NEIFTR © 4UTHYFEE
JI76EY) 10g~70g; FArHyHlEE I uE Yy 15~80g
The top cover tape is 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

Under tape

13 T{R4RSE © 613-00-025 FEA<:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

11. Y88 R~F (Recommended Solder Pad Dimension )

e

P
hl

Cu Trace Sensing Trace
Az :mm
RT EREERTAEE]
. . . a b L
Dimensions Resistance Range

RA0201 3mQ~20mQ 0.4 0.45 0.2
RA0402 3mQ~30mQ 0.6 0.65 0.5
RA0603 2mQ~75mQ 1.2 1.0 0.5
RAO0805 1.5mQ~100mQ 1.7 1.0 0.6
RA1206 ImQ~100mQ 2.2 1.3 0.9
RA2512 ImQ~100mQ 3.5 2.6 2.1

14 T 4RSE - 613-00-025 [EA:V2.0
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Approval Specification Metal Foil Current Sensing Chip Resistors=Type RA

12. 8%  (soldering)
12.1 W ERERZE (Recommend reflow soldering profile)

280 r

240-2607 M. o
260 o Mex o

bt
240 =10s
220 L 2171

200 200, £0-150s

180 A<Bs

160 1507

140 ¢ 60-1205
120 ¢
100 ¢
AETs
30 r
G0
40 +

20

0

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 330 400 420

12.2 BIUKEE 2% (Recommend wave soldering profile)

280 r

g

>
250.280% Max e
260 o

240 |
220 ¢ MBI
200 F
180 r
160 |
140

120 e

100
i ial]
80
60
40 +

20

+——— Preheating —— i Cooling

0

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

12.3 FTHEE (hand soldering temperature)
MFEORE 350£10°C - 3RV » RIS AR FE 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 T 4RSE - 613-00-025 [EA:V2.0




