- Y WALTER
T ELECTRONIC

HFCL-ser ies B RVAIEERAIRE
THE SPECIFICATION OF CURRENT SENSOR RESISTOR

1. @WAEEE / SCOPE

BLAR b E i 2 HFCL2512/3015/3618/3921-series 4 /8 Vi % it Bl 7 B oA 4 B 15 4%
This specification covers HFCL2512/3015/3618/3921-series, which are Metal Foil Current Sensing Resistor.

2. EMLBISE/TYPE NUMBER

HFCL

2512/3015/3618/3921
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terminal ; &{H]iE/ without side electrode ; K~ / size “0.25x0.12”
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3. ES R~/ PRODUCT DIMENSIONS

ZE i | Material - M = $#8i 4 4 / MnCu alloy
7 i BLER B/ Power Rating : Ex. 2W0=2.0 Watt ; 4W0=4.0 Watt
& i BHAE / Nominal Resistance Value : Ex. 5mQ —R005 ; 10mQ —R010
Jof FEPHAW 2 1E | Resistance Tolerance : Ex. D=+0.5% ; F=+1%

L Z55% | SERIES NUMBER : Ex.HFCL2512 = K%/ Long electrode ; Y%ti-¥ / four
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fE 1/ Fig.1
Part Number w L A B C D T
L VT €11 | 6.30£0.20 | 3.10£0.20 | 0.50+0.20 | 0.62+0.20 | 0.50£0.20 | 5.120.20 | 0.60+0.20
L 5¢"1®S | 7.6020.30 | 3.8020.30 | 0.5520.20 | 0.7520.20 | 0.60£0.20 | 6.15:0.30 | 0.60+0.20
AFCLIOIMSVIR SCMeS 19.00£0.30 | 4.50£0.30 | 0.65+0.20 | 0.9020.20 | 0.75:0.20 | 7.25:0.30 | 0.60+0.20
HFCL3921MAWD-series | 11 040.30 | 5.00£0.30 | 0.70£0.20 | 1.40£0.20 | 1.05:0.20 | 8.50£0.30 | 0.60+0.20
RO01~R025
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4. EMFEERERMIERE (82%E 2 ) / STRUCTURE & MATERIAL (Ref to Fig.2)

]
(4) (1) (2) (3) (5) ig%?

2BSn —
2/ Fig.2

4.1 F:H% | Substrate(1) : A SR EHEAR / Alumina Ceramic

4.2 ¥53E J& | Adhesion layer(2) : B2 IF / Epoxy

4.3 FE A% | Resistive element(3) : #f& 4> / Cu - alloy

(6)

4.4 v &M% [ Terminal electrode(4) : #%. #2. #f /Sn. Ni. Cu

4.5 3R 15 JE | Protective coating(5) : By K & Fa M5 i, 478
Flame-retardant epoxy, meets UL- 94-V0 requirements(green)

4.6 SCENRIHEJE 1 Marking coating(6) : Flj K A B2 S R4 & UL- 94-VO ZER (R ) /
Flame-retardant epoxy, meets UL- 94-VO requirements (black)

5. ER4FM / ELECTRICAL CHARACTERISTICS

UL- 94-VO ZLR (%Efh) /

Resistance Value Power Rating Resistance TCR
Part Number Tolerance
(mQ) (Watt) (%) (Ppm)
HFCL2512M2W0-series 1-4 2.0 +1%(F) +100
RO01~R025 5~25 2.0 +0.5%(D) / +1%(F) +50
HFCL3015M2WO0-series 1-4 2.0 +1%(F) +100
RO01~R025 5~25 2.0 +0.5%(D) / +1%(F) +50
HFCL3618M3W0-series 1-4 3.0 +1%(F) +100
RO01~R025 5~25 3.0 +0.5%(D) / +1%(F) +50
HFCL3921MA4WO0-series 1-4 4.0 +1%(F) +100
R001~R025 5~25 4.0 +0.5%(D) / +1%(F) +50
A NHAE A8 % P35k #22L / We can provide other resistance value per request
001X PAGE:2OF8
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6. FELHFFE S EREMENE A& / PRODUCT CHARACTERISTICS AND RELIABILITY TEST STANDARD

Short Time Over Load

Bty & FeugimiE
Parameter Conditions Requirements
B R E AL / P= 2 5Py +(1.0%+0.5mQ)

: T=25+2°C , t = 5sec.

IEC60115-1 4.13

. EERE
High Temp. Exposure

T =+170+2°C ; t = 1000h

+(1.0%+0.5mQ)
IEC60115-1 4.25

Moisture Load Life
(60°C. 95%RH)

(ORI / _ o -t — 1(1.0%+0.5mQ)
Low Temp. Storage | |~ >°£2°C ;1 =1000n IEC60115-1 4.25
wEEHEHEmAR /

Vtest = Vmax ; T=60+2°C ; RH=95% ;
t= 90min ON , 30min OFF , 1000h

+(2.0%+0.5mQ)
IEC60115-1 4.25

in{i]azh J-‘-_t /
Thermal Shock

[-55°C 30min. — R.T. 3min. — +155°C 30min.
— R.T. 3min ],
100 {HIE#E 1§z / 100Cycles

+(1.0%+0.5mQ)
IEC60115-1 4.19

1E 70°C & #iZEamillEt /
Load Life at 70°C

Vtest = Vmax ; T=70+2°C ;t= 90min ON ,
30min OFF,1000h

+(2.0%+0.5mQ)
IEC60115-1 4.25

PAifEER/The

Mechanical Shock

AR, / =AEIE / Dip into solder at T = 245+5°C , .
Solderability t = 3+0.5sec. Ccl)\é%rgg le}lrgglzg%?ﬁ)
R EaE / 28 3 5 S 4K / Through Reflow +(1.0%+0.5mQ)
Resistance to Solder Heat | T= 275+5°C , t =20+1sec. IEC60115-1 4.18
&R / NI a =100G , JRIEFE t =11ms\SyHE % |  +(1.0%+0.5mQ)

a =100G , t =11ms, 5 times shock

IEC60115-1 4.21

Substrate Bendlng

M SZIEEERIEE / Span between-fulcrums
: 90mm ; ¥RIE / Bend Width:-2mm ;
AR/ Test board: IFFRARAENR/ Glass-Epoxy

Doaned [[EEF | Thinlzdade —1 Lunana

+(1.0%+0.5mQ)
IEC60115-1 4.33

7. IRIB¥M / ENVIRONMENTAL CHARACTERISTIC

7.1 HAEWREEE: -55°C~155°C / Operating Temperature:-55°C ~155°C

RH € ThR I FE s 47 / Typical Thermal Derating Curve
REGE DI T54R T2 70 °C LA P A R RH ) 248 FH BOITRE.
T I 2 A5 VR =7 70°C IRy PR AT FH ) 23R Sk T 4.
Power rating is based on continuous full load operation at rated ambient temperature of
70 °C. For resistors operated at ambient temp. in excess of 70 °C, the max. load shall be
derated in accordance with the following curve.

001 R
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7.2 1ifit&4t | STORAGE CONDITIONS

TR E+10°C~40°C . AHEHRIE = 75% 1% MG I al 7. |

Under airtight in temperature+10C ~40°C. relative humidity =75% can store 2 years.
TERLE+10°C~60°C . HHEHEE £595% 1Ak #E K T I % vl 7130 K. /

Without dew in temperature+10C ~60C. relative humidity be 95% maximum value for 30days.

(EEFE R T R IR HEE4E / SOLDER PAD SIZE AND WELDING CONDITIONS

8.1 @i FEERE R, Wik T ESRI R~ . /(Propose that the following picture installation
way is installed, and satisfied the required size;

Part Number P W D \% E Loading
HFCL2512M2WO0-series

RO01~R025 2.00mm | 5.10mm | 1.00mm |0.70mm |{0.50mm 2.0W
HFCL3015M2WO0-series

ROO1~R025 2.40mm | 6.60mm | 1.20mm |0.95mm|0.45mm 2.0W
HFCL3618M3WO0-series

RO01~R025 2.80mm | 7.80mm | 1.40mm |1.10mm |0.55mm 3.0wW
HFCL3921M4WO0-series

ROO1~R025 3.30mm | 8.90mm | 1.50mm [1.70mm|0.80mm 4.0W

loading : J# HIJA A A m] iR Bkt WA R IR E RS E iR T /
suit for specific pad layout and specific steady current

P_.D
T

N7/
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8.2 MR IEH2% | Recommended Customer Soldering Parameters

8.2.1 [Hly /R Hi 4% / Solder reflow Temperature condition ([& 3 / Fig.3)

SOLDERING PROFILE

Profile Foature Pb-Froe Assembly
| Averags Ramp-Up Rate (TS 10 Tp) 3 *Clsacond max
Prehoat
- Temperature Min (Ts...) 150 °C
- Temporature Max (TSu) 20°C
| Time (e 1088ea) 60-160 seconds
Time mantaned above:
- Temperature (T,) a7c
- Time (L) 60-150 soconds
Peak Temporature (T5) 260 +0 °C
Time wiren 5 °C of actual Peak
u 2040 seconds
Down Rate: 6 *Clsacond max_
I I uro 8 nudes max
-] 4=
T o

Critical Zone
T toTp

Temperature ey
e

- o - 125°Cto Peak per JEDEC 020C
Time —>»
&3 / Fig.3
8.2.2 RIS ERIE ARt (BVE M) / Rework temperaturé. CHot air equipment) : 350°C,

3~5seconds
8.2.3 18 71 % | Recommended reflow methods

FR e AR T :AT AL AR, R4, BUE /IR, vapor phase oven, hot air oven
L SR 8550 P R 36 70 T e e v T, R o AR By D e AR ) BE K. / If reflow temperatures
exceed the recommended profile, 'devices may not meet the performance requirements.

9. MELEEEEAEIER / Lot ACCEPTANCE TEST REQUIREMENTS

4 AE E 2R e\ BARER, 9 —HthAs & B S A T I8 500K pes. /

Quialification shall consist of passing a program of following tests. Parts shall be pulled from
each lot and maximum lot quantity shall be within 500Kpcs.

9.1 #NE] / Visual
J57i%: 1 Procedure : FIH SCKSEE1T 8 25 / Visual
HEHE | Acceptance Criteria : NREH 5. AE. CEISERR . AR / No parts are outstandingly
stained

9.2 KX~ / Dimensions

7732 | Procedure : fif A1 H &R IE/ R 1 As appropriate, calipers, micrometers,
optical comparator, or approved gages

FEHE | Acceptance Criteria @ R I7ERLEEYERIE N / No parts outside specific dimensions

001k PAGE:50F8
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9.3 ERE T EE[H(Ro) / Resistance (Ro)

J77% | Procedure : 7E 25°C "~ A PUAR s RIH #75=H]~ / Resistance shall be measured with 25
C in the 4-wire resistance test

i 1E | Acceptance Criteria : & FHAE I ER € AR ESEE N / The resistance of the test device shall
be within the limits specified

A LR A / TCR

J71% | Procedure : A PUARE BRI o7 mifE 25°C 125°C T s REAE, SR HAm AN N A
A AR A5 TCRIE / Getting the sampling device resistance values measured in 25°C and
125°C and put them in to the following equation to calculate the TCR

£R¥E | Acceptance Criteria : ifit B2 AR ¥ 4 £ 7 € BRYEFLIE] 14 / All parts must within the specific
TCR = (Rb-Ra)/Ra x 1/(Tb-Ta) x 10 ©

9.5 4E %% EE[H / Insulation resistance (Ri)

777k | Procedure Al F 4 45 150 (25 /=30 / Resistance between protective layer and resistive shall
be measured by high ohm meter

FEHE | Acceptance Criteria @ B f5 /g B & B A BE 48 45 & BH 22 /b =12 L00M Q / The resistance of the
test device shall over 100M Q

10. 2512 / PACKAGING INFORMATION

10.1 EAEE=E ~ B / QUANTITY & WEIGHT

#I5% | Type Number Be& / Quantity (pcs) | E& / Weight (g)
HFCL2512M2WO0-series 4,000 270150
HFCL3015M2WO0-series 2,000 360+50
HFCL3618M3WO0-series 2,000 440+50
HFCL3921M4WO0-series 2,000 510+60

10.2 ¥daHt% | Reel & Tape specifications E s, merind sl E

N

® )0
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ISR | Type Number A5 (mm) Nt2 (mm) W11 (mm)
HFCL2512M2WO0-series 178 60 13.0
HFCL2512M2WO0-series 178 60 17
HFCL3921M3WO0-series 178 60 17
HFCL3921M4WO0-series 178 60 24.5

PO P2
) Ko
M ~ ~ A ~ ~ JaN/a T
N N\ N\ N )(/ N\ N N\ N
1] Yod Yoo |
NEREAEREREAESARIAERNEN I
yuuuuumuuy)u T‘
A0 P 2 | 1
m
Unit(mm)
HFCL2512M2WO0-series
W 12.00 £ 0.30 PO 4.00+0.10 P 4.00+0.10 P2 | 2.00+0.10
AO 3.40 £ 0.20 BO 6.75 +0.20 DO 150 + 0.10 F 5.50+0.10
E 1.75+0.10 T 0.25+0.10 T1 Max. 0.1 KO | 1.00 £ 0.20
HFCL3015M2WO0-Series
W 16.00 £ 0.30 PO 4.00+0.10 P 8.00 £ 0.10 P2 | 2.00+0.10
AO 415+ 0.20 BO 7.95+0.20 DO 1.50 + 0.10 F 7.50+0.10
E 1.75+0.10 T 0.30+0.10 T1 Max. 0.1 KO | 0.90 £0.20
HFEL\3618M3WO0-series
W 16.00 + 0.30 PO 4.00+0.10 P 8.00 £ 0.10 P2 | 2.00+0.10
AO 4,85+ 0.20 BO 9.35+0.20 DO 1.50 + 0.10 F 7.50+0.10
E 1.75+0.10 T 0.30+0.10 T1 Max. 0.1 KO | 0.90 £0.20
HFCL3921M4WO0-series
W 24.00 + 0.30 PO 4.00+0.10 P 8.00 £ 0.10 P2 | 2.00+0.10
AO 5.50+0.20 BO 11.50 £ 0.20 DO 1.50 + 0.10 F |11.50+0.10
E 1.75+0.10 T 0.30+0.10 T1 Max. 0.1 KO | 0.90 £0.20
10.3 EEHEREH RS 25K / Peeling Strength of Seal Tape
F = %855 - 0.1 — 1.0N ( 10 - 100gf) 165~180° I -

F = Peeling Strength: 0.1 — 1.0N (10 - 100gf)

g g g g uJg g

001 R
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11. Hfb / OTHERS

1.1 QR A ARG 2k, WA HE TR ERR. / Inthe event that an
impropriety is found beyond this specification , it shall be fixed by mutual agreement between
the parties.

1.2 WSS E A A E G0, b2 7 177 1 A A "2 04. / In the event that an
impropriety is found in this specification , Juneway Electronic Technology Co., Ltd. shall
amend it by mutual agreement between the parties.

o] 5 o
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