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Milliohm Resistor Made By Milliohm

HoAR Thin Film Precision Chip Resistor

B Features
@ Miniature size 0201 available
@ Advanced thin film technology
(® Very tight tolerance down to +0.01%
@ Extremely lowTCR down tox1PPM/°C
(® Wide resistance range 1ohm ~ 3Mega ohm

® Test proven immunity toBiasedhumidity(85°C/ 85%RH)

m  Applications
@ Converters
@ PrinterEquipment
(® MedicalEquipment
@ Automatic EquipmentController
(® Testing/Measurement Equipment

® CommunicationDevice,CellPhone, GPS, PDA

m Standard Electrical Specifications

P : Max.Op Max.O
Rg‘t';’: ! Operating eraa)t(in; e,-?(),(adv Resistance Range TCR
9 Temp.Range Voltage ’
%o o Voltage $0.05%  *0.1% *0.25%%0.5%*1% (PPM/C)
0201 1/32W 15V 30V - 22Q - 75KQ 125,50
0402 1/16W 50V 100V | 49.9Q -12KQ 4Q - 511KQ +25,+50
0603 1/16W 50V 100V | 4.7Q -332KQ 1Q - 1MQ +25,+50
0805 1/10W 100V 200V 4.7Q -1MQ 1Q - 2MQ 125,50
-55 ~ +155°C
1206 1/8W
150V 300V 4.7Q - 1MQ 1Q - 3MQ +25,+50
1210 1/4W
2010 1/4W
150V 300V 4.7Q - 1MQ 1Q - 3MQ +25,+50
2512 12W

.Lower Resistance:1"10Q

Cf’ IATF16949 1509001 @ REACH %02
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B Special Electrical Specifications

Item Egn’r?;at Operating gllt?r)I(QOper Ng;(aOve Resistance Range TCRO
Type 70°C Temp.Range yo|tage Voltage 0.01% $0.05% +0.1% +0.25% +0.5%*1% (PPM/°C)
49.90 - 4.99KQ : 1, 2,43
0402 | 1/16W 50V 100V 49.9Q - 20KQ +5
49.90-20KQ | 49.9Q - 100KQ £10, +15
24.9Q - 15KQ | ; +1,£2,43
0603 | 1/16W 50V 100V 24.9Q - 60KQ 5
24.90 - 4.70- 4.7Q - 511KQ £10, £15
100KQ  [332KQ
24.90 - 30KQ | : 1, 2,43
0805 | 1/10W 100V 200V 24.9Q - 150KQ 15
24.9Q - 4.7Q-1MQ £10, £15
200KQ
2490-499kQ | . +1,£2,43
24.90 - 300KQ +5
1206 | 1/8W qeee 150V 300V
-55 ~ +155C 24.90Q - 4.7Q - 1.5MQ +10, +15
499KQ
2490-499kQ | : 1, 2,43
1210 | 174w 150V 300V 24.9Q - 300KQ 15
24.9Q - 47Q-1MQ £10, £15
499KQ
24.90 - 100KQ | ; +1, £2,43
2010 |  1/4W 150V 300V 24.9Q - 300KQ 5
24.9Q - 4.7Q - 1MQ £10, £15
499KQ
24.90 - 100KQ | : 1, 2,43
2512 | 12w 150V 300V 24.9Q - 300KQ 15
24.9Q - 4.7Q-1MQ £10, £15
499KQ
m High Power Rating Electrical Specifications
ltem  powerRatiOperating Max.0 Max.Ov Resistance Range
70°C T RangPeratin erload
Type  Ngat emp.Rang PPMFC)
e gyolta Voltag 40.01%  £0.05%  0.1%#0.25%£0.5% +1% (
0201 1/20W 25V | 50V - 220 - 75KQ £25 450
49.90 - 4.99KQ | - +1, 2,43
49.90 - 20KQ +5
0402 1/10W
50V | 100V 49.9Q - 12KQ 49.90 - 100KQ £10, £15
- | 49.00-12ka 4.7Q~255KQ £25 450
24.90 - 15KQ | ; 1, £2,.43
24.90 - 60KQ +5
0603 .55 ~ +155°C ] 4.7Q - 511KQ £10,£15
1/10W 75v | 150v | 239X 1470 - 332K
10 -1MQ £25 450
1/6W(Ultra) 100V_| 150V - 10Q - 332KQ £25 450
24.90 - 30KQ | : 1, £2,.43
24.90 -150KQ +5
0805 . 4.7Q -1MQ £10, £15
1/8W 150v | 300v | 2488~ 1470 511k
1Q-2MQ £25 450
1/4W(Ultra) 150vV_| 300V - 10Q - 499KQ £25 450
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24.90 - 49.9KQ ; +1, #2.43
200V | 400V
1/4W 24.9Q - 300KQ 15
1206
24.90 - 4.7Q - 1IMQ +10,+15
499KQ
10 - 1MQ 1Q - 3MQ +25 450
1/3W(Ultra) 200V | 400V - 10Q ~1MQ +25 450
24.90 — 49.9KQ ; +1, #2.43
24.90 - 300KQ +5
1210 1/3W 200V | 400V
24.90 - 4.7Q - 1MQ +10,415
499KQ
10 - 1MQ 10 - 3MQ +25,450
55~ 41550 24.90 - 49.9KQ - +1, #2.43
24.90 - 300KQ +5
113W 200V | 400V
24.90 - 4.7Q - 1IMQ +10,+15
499KQ
1Q - 1MQ 1Q - 3MQ +25 450
2010
2490-2KQ| 4.7Q0-1MQ 1Q -1MQ +10,+15
1/2W(Ultra) 200V | 400V |54 90 - 2KQ [4.7Q —1MQ|4.7Q — 10 -3MQ +25 450
3MQ
2490-2KQ| 4.7Q-2KQ 10 - 2KQ +10,+15
3/4W 200V | 400V |94 90 - 2KQ [4.7Q — 2KQ|4.7Q — 10 - 3MQ +25 +50
3MQ
o512 2490-2KQ| 4.70-1MQ 10 -1MQ +10,415
1W(Ultra) 200V | 400V |54 90 - 2KQ [4.7Q —1MQ 4.7QQ— 10 - 3MQ +25 +50
3M

Operatirég Voltage=V P*RFZ or Max. operating voltage listed above, whichever is lower.
Overload Voltage=2.5*V(P*R) or Max. overload voltage listed above , whichever is lower.

(Lower Resistance:1~10Q ; High Power Rating)

®  Part Numbering

Selection Example: HoAR2512-1/2W-10R-1%-50ppm

H o A R 2 5 1 2 1/2wW 1 0 R 1 % 50ppm

Product Dimensions Power - Resistance TCR
. Resistance -
Type (LxD) Rating Tolerance (ppm/°C)
1/32wW
0201 1 ow .
og02 1/8W 1R=0010 oo +2
0805 1/6W 4.7R=4R70 o010 %3
Ho AR 1208 1/5W 1KR=1001 o.25% *5
174w 1MR=1004 - +15
1210 +0.5%
2010 173w £1% =25
5512 1/2wW +50
3/4W
w
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B Construction

1

p

Alumina Substrate | Bottom Electrode |

6

Bottom E
7

lectrode Top Electrode
8

4

5

External Electrode Resistor Layer Overcoat Marking
® Dimensions
Weight(g)
(1000pcs)
0201 0.58+0.05 0.2940.05 0.23+0.05 0.1240.05 0.15+£0.05 0.14
0402 1.00+0.05 0.5040.05 0.30£0.05 0.20+£0.15 0.20£0.10 0.54
0603 1.55+0.10 0.80£0.10 0.45+0.10 0.304£0.25 0.30£0.20 1.83
0805 2.00+0.15 1.25+0.15 0.551£0.10 0.30+£0.25 0.40£0.20 4.71
1206 3.05+0.15 1.55+0.15 0.55+0.10 0.42+0.30 0.35+0.25 9.02
1210 3.10+0.15 2.40+0.15 0.55+0.10 0.40+0.30 0.55+0.25 10
2010 4.90+0.15 2.40+0.15 0.5540.10 0.60+£0.40 0.50£0.25 23.61
2010(1/2W) 4.90+0.15 2.40+0.15 0.55+0.10 0.60+£0.40 2.204£0.25 26.68
2512 6.30£0.15 3.10£0.15 0.55+0.10 0.60+£0.40 0.50£0.25 38.06
2512(1W)1~100Q | 6.30+0.15 3.10£0.15 0.551£0.10 0.60+£0.40 0.50£0.25 44.65
2512(1W)101Qabove| 6.30+0.15 3.10£0.15 0.5510.10 0.60+£0.40 2.5040.25 44.65
B Recommend Land Pattern
Type A(mm) B(mm) C(mm)
0201 0.25 0.30 0.40+0.2
ﬁfﬁ _____ 0402 0.50 0.50 0.60+0.2
0603 0.80 1.00 0.90+0.2
C 0805 1.00 1.00 1.35+0.2
_____ 1206 2.00 1.15 1.70+0.2
,.-",:-": 1210 2.00 1.15 2.50+0.2
2010 3.60 1.40 2.50+0.2
2010(1/2W) 1.00 2.70 2.50+0.2
B A 2512 4.90 1.60 3.10£0.2
> > 2512(1W)1~100Q | 4.90 1.60 3.10£0.2
2512(1W)101Qabove |  1.00 3.55 3.10+0.2
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m Derating Curve
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m Soldering Condition(IPC/JEDEC J-STD-020)
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Reflow Profiles

Profile Feature Pb-Free Assembly
Preheat
Min. Temperature (Tsmin) 150 °C
Max Temperature (Tsmax) 200 °C
Preheating time (ts) from (Tsmin to Tsmax) 60-120 seconds
Ramp-up rate (T to Tp) 3 °C/second max.
Liquidous temperature (Ty) 217 °C
Time () maintained above T, 60-150 seconds
Min. Peak temperature (T, min) 235°C
Max. Peak temperature (Tp max) 260°C
Time (tp) within 5 °C of the specified classification temperature (T¢) 30 seconds max.
Ramp-down rate (Tp to T.) 6 °C/second max.
Time 25 °C to peak temperature 8 minutes max.
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B Environmental Characteristics

Requirement

Tol. < 0.05% Tol. > 0.05%

Test Method

TemperatureCoefficient

MIL-STD-202 Method 304

AR=+0.2% for Ultra high power rating

of Resistance (T.C.R.) As Spec. +25/-55/+25/+125/+25°C
o
| AR£0.05% AR£0.1% JIS-C-5201-1 4.13
Short Time Overload AR £ 0.2% for 0201 RCWV*2.5 or Max. overload voltage

whichever is lower for 5 seconds

Insulation Resistance

>9999 MQ

MIL-STD-202 Method 302
Apply 100Vpc for 1 minute

AR+0.05% AR+0.1%

AR+0.5% for Ultra high power rating

MIL-STD-202 Method 108A
70+2°C, RCWYV for 1000 hrs with 1.5 hrs

(for 0201 size)

Endurance 0201: >7kQ —AR+0.5% =7kQ—AR*0 2% “ON" and 0.5 hrs “OFF”
JIS-C-5201-1 4.33
Bending Strength AR+0.05% AR+0.1% Bending amplitude 3 mm for 60 seconds
2010 2512 sizes: 2 mm  Other sizes: 3mm
Damp Heat with Load c MIL-STD-202 Method 103B
AR+0.3% 40+£2°C, 90~95% R.H. RCWV for 1000 hrs

with 1.5 hrs “ON” and 0.5 hrs “OFF”

MIL-STD-202 Method 208H

. o) i
Solderability 95% min. coverage 24545°C for 3 seconds
Resistance to Solderin MIL-STD-202 Method 210E
Heat ] AR£0.05% A5£0-164 260+5°C for 10 seconds
Dielectric Withstand By Type MIL-STD-202 Method 301
Voltage Max. overload voltage for 1 minute
AR+0.05% | AR+0.2% JIS-C-5201-1 4.36
Low Temperature 1 hour, -65°C, followed by 45 minutes of
Operation AR+0.5% for high power & Ultra Powerrating ’ ’ RCWV
AR+0.5%
0402 =255.01K
0603 =402.01K
0805 =1.01M
High Temperature 1206 =1.01M
Exposure 1210 =1.01M MIL-STD-202 Method 108
2010 =1.01M at +155°C for 1000 hrs
2512 =1.01M
AR+0.2% for the other

Temperature Cycling

AR+0.2% (0201 product is excluded)

JESD22 Method JA-104
-55C to +125°C, 1000 cycles

AEC-Q200-002
Human body model

ESD AR+0.5% (0201 product is excluded) | 0402 0603 200V 0805 1206 1000V
2010 . 2512 . 1213 2000V
Sulfur Test AR+2% (0201 product is excluded) ASTM-B-809-95 Modified

10542 °C no power rating for 1000 hrs.

Biased Humidity

AR+0.1% (0201 product is excluded)

MIL-STD-202 Method 103 1000 hrs 85C
185%RH 10% of operating power.
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RCWV(Rated Continuous Working Voltage)=V(P*R) or Max. Operating Voltage whichever is lower.
B Storage Temperature: 15~28, C; Humidity < 80%RH
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m Shelf Life: 2 years from production date.

m Packaging

®B

W

Paper Emboss Plastic
Tape (EA) Tape (EA)
0201 178.0+1.0 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5+1.0 10,000 -
0402 | 178.0£1.0 60.0+1.0 | 13.5+0.7 9.5+1.0 11.5+1.0 10,000 -
0603 | 178.0+1.0 60.0+1.0 | 13.5+0.7 9.5¢1.0 11.5£1.0 5,000 -
0805 | 178.0+1.0 60.0+1.0 | 13.5+0.7 9.5¢1.0 11.5£1.0 5,000 -
1206 | 178.0+1.0 60.0+1.0 | 13.5+0.7 9.5+¢1.0 11.5£1.0 5,000 -
1210 | 178.0+1.0 60.0£1.0 | 13.5+0.7 9.5¢1.0 11.5£1.0 5,000 -
2010 | 178.0+1.0 60.0+1.0 | 13.5+0.7 13.5¢1.0 15.5¢1.0 - 4,000
2512 | 178.0+1.0 60.0+1.0 | 13.5+0.7 13.5¢1.0 15.5+£1.0 - 4,000
m Packaging
Bottom Tape Top Tape ¢ Do
:/?m Aady A A o o JET]
v e N A h
" ﬁ | | | | | | ’—F F ‘fW
L JL_I : | 3‘[ | | | I LF
» :
[ Resistor Pt | P Po direction of unreeling
Paper Tape |« i > >
Type A ] W E F PO P1 P2 ®D0 T
0201 |0.40+0.05/0.70+0.058.00+0.10[1.75+0.05/3.5+0.05 4.00£0.10[2.00+£0.05[2.00+0.05 [1.55+0.03 | 0.42+0.02
0402 |0.70+0.05[1.16+0.05 |8.00+0.10]1.75+0.05/3.5+0.05 4.00+0.10[2.00+£0.05[2.00+0.05 [1.55+0.05| 0.40+0.03
0603 [1.104£0.05[1.90+0.05 |8.00+0.10[1.75+0.05/3.5+0.05 4.00£0.10{4.00+0.10{2.00+0.05 [1.55+0.05| 0.60+0.03
0805 [1.60+£0.052.37+0.05|8.00+£0.10[1.75+£0.05/3.5+£0.054.00+0.10{4.00+0.102.00+£0.05 |1.55+0.05| 0.75+0.05
1206 [2.00+0.05/3.55+0.05[8.00+0.10/1.75+0.05/3.5+0.05 4.00£0.10/4.00+£0.10[2.00+0.05 [1.55+0.05| 0.75+0.05
1210 [2.75+0.05[3.404£0.05[8.00+0.10/1.75+0.05/3.5+0.05 4.00+£0.05/4.00+0.10[2.00+£0.05 |1.60+0.10| 0.75+0.05
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2010 |2.85+0.10/5.45+0.10[12.0+0.10[1.75+0.1 |5.5+0.054.00+0.054.00+0.10[2.00+0.05 [1.50+0.10{1.00+0.20
2512 3.4010.10|6.6510.10 12.0+£0.10/1.75+0.1 [5.5+0.0514.00+0.05/4.00+0.102.00+0.05 |1.50+0.10[1.00+0.20

B Peel force of top cover tape
B The peel speed shall be about 300mm/min+5%
B The peel force of top cover tape shall be between 8gf to 60gf

TopCove Tape
\'\ ,:’-",
165%180° _— /,,ﬂ et
A N I ol sl A i O N N
m Marking
0603 3digit marking
s —
Z Z
2 14C &£
Z Z
3digit marking for Example:
14C=13K7Q 13C=13K3Q 68B=4K99Q 68X=49.9Q
0603 3digit marking for E24 Example: 101=100Q 102=1K Q
E24 10/ 11 12 13 15| 16| 18] 20| 22| 24| 27| 30, 33| 36, 39 43 47| 51| 56| 62 68/ 75 82
080572512 4digit marking Example
Resistanc 100Q 2.2KQ 10KQ 49 9KQ 100KQ
e
marking 1000 2201 1002 4992 1003
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m Marking Table

Multipli|  10° 10 10°
er

10°

10 10°

10°

10 10"

562
576
590
604
619
634
649
665
681
698
715

768
787
806
825
845
866
887
909
931
953
976

10° 10°

m Revision of curriculum vitae:

Contents of the Modificatio Reason for . .
modification n Date modification eleases - reviewen duiditor
I H izati YongK
1 Specification content | 5,5 g 47| Hamonization |, g o YONGKang | yyveni eng
update of formats Huang
Electrical parameters and .
2 specification content | 2025-05-25 standardised BO to B1 YongKang YiWenLeng
update format Huang
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