FRH-Series
High Precision Thick Film Chip Resistor

FRH R5ISHEEEIRR H R Mg

FOSAN

SeEmiconpucTor

FOJAN

& I HIHE

SrEEEREREE (High Precision Thick Film Chip Resistor)

NFH (Application)

Medical, Precision equipments, Electricmeter

Converters, Communication devices,Battery

Measuring instrument , Printers,SmartPhone

FE (Features)

Tight tolerance from +0.1%, £0.25%,+0.5%,

o

FEBNE +0.1%, +0.25%,+0.5%,

£515488 (Parts Number Explanation)

- BT BRRE B
- BEHRER B(SIRE it
- MELES ENZRA BREFHL

5l Example: FRH1206D1001TS
E R H 1206 D 1001 I s
2B | Fmal Thieal Bl nE i3 255! ImEER | AR
FOJAN R:Resistor H:Hi-Precision 0402 B:+0.1% +5%:E24 T: 7 inch reel S: Sn N:
0603 C:+0.25% 3-digits+blank Q:10 inch reel C: Cu Normal
0805 D:+0.5% 102=1KQ R:13 inch reel A: Au
1206 F:+1% 1R0=1Q B:Bulk
1210 J:#5%
2010 P: Jumper +1%&Below:
2512 E24+E96:
4-digits
1001=1KQ
1R00=1Q
Company Functional Tolerance Resistance Packaging Termination Special
code Typecode code Size code code code code code code
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R~} (Dimension)

R
dimension
B3 (unit) : mm
B3l (Type) L w H T1 T2
0402 1.00£0.05 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
0603 1.60+£0.10 0.80+0.10 0.45+0.10 0.25+0.15 0.25+0.15
0805 2.00+0.10 1.25+£0.10 0.50+0.10 0.35+0.20 0.35+0.20
1206 3.10+0.10 1.60+0.10 0.55+0.10 0.45+0.20 0.40+0.20
1210 3.10+0.10 2.60+0.15 0.55+0.10 0.45+0.15 0.50+0.20
2010 5.00+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
2512 6.35+£0.10 3.10+0.15 0.55+0.10 0.60+0.20 0.50+0.20
= EEFE%LHY (Construction)
No. | &1 ETHH
: construction Major material
1 HEER =& —4R
Ceramic substrate Al,O;
9 HREER R
Conductive layer Ag
3 MIEEtR BEEE
Side conductive layer NiCr
4 FERE SET+RER
Resistive layer RuO, + glass
5 RRFE i
Inner protective layer Glass
6 SMRIFE HEmiE
Outer Protective layer Epoxy
, 5 R
Marking Epoxy
8 SREER "
Ni plating layer Ni
9 TREER 2]
Sn plating layer Matte Tin
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FRH R3St EE S K e fa S+ e = 1 B2 (H

» NERTFEIL ( Derating Curve)

-55°C~+155"C (ftt)
BERESRIT0CEIS5C2E, HETRTE
BRLEF LAEST
100 —% 72
B N
2 80 : \\
n 60 : -
% :
t 40 :
5 : 55
2 20 i L
« : A%
-55 20 40 60 80 100120140160
TR E(C)
= [E{ESEE (Resistance range)
FE(EEE
B3I Type Resistance Range
0.5% 0.1%
0402 10Q~1MQ 10Q~1MQ
0603 10Q~1MQ 10Q~1MQ
0805 10Q~1MQ 10Q~1MQ
1206 10Q~1MQ 10Q~1MQ
1210 10Q~1MQ 10Q~1MQ
2010 10Q~1MQ 10Q~1MQ
2512 10Q~1MQ 10Q~1MQ

MBEIRERRER, S RE(IA0US3ER ] For non-standard parts, please contact our sales dept.

EBS4FY (Electrical characteristics)

RIS Type 0402 | 0603 0805 1206 1210 2010 2512
TEIh=
eI 1/16W 1/10W 1/8W 1/4W 12W 3/4W 1w
Rated power
BikIﬂEEE'E 50V 75V 150V 200V 200V 200V 200V
Max Working Voltage
BRI AR E
BRI e E 100V 150V 300V 400V 400V 400V 400V
Max Overload Voltage
EBLRI I 100V 100V 300V 500V 500V 500V 500V
Dielectric Withstanding Voltage
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B3 Type 0402 | 0603 0805 1206 1210 2010 2512

ERBEE +1%

Resistance Value of Jumper £1% <30mQ | <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ
X (]

FEUREE 5%

Resistance Value of Jumper £5% <50mQ | <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ

ERUBERER R
Rated Current of Jumper 1A 1A 2A 2A 2A 2A 2A

TENBERERARBR
Max Current of Jumper 2A 2A 5A 10A 10A 10A 10A

»t45E (Performance Specifications)

AE Mt 7% Mzt s
ltem Test Methods Test Conditions Specification
TCR= (R-Ro ) / (tto) Ro x108 (ppm)
RO EBFE7E=E THIFE(E(resistance at 10=R=10Q:
BER room temperature) +200 PPM/C
R EBBE7E 125°CH-55°C THIE(E
Temperature JIS C 5201 4.8 10Q<R=10MQ:
Coefficient (resistance at 125°C or -55°C)
oefficien .
t0 =i (room temperature) +100 PPM/C
t WEKREE (test temperature 125°C or
-557C)
DnEk 2.5 {EHEUERE, BE 5 MENER
SR IE)I S far WRIGAIEETHE,
Short-time JIS C 5201 4.13 Applied 2.5 times of rated voltage for 5 #(1.00% +0.05Q)
overload second. Measure the variation of
resistance.
THENERIERNGIR, BIEE 24545°C,
125 AiE] 3+0.5 7, > 95%EFA E55
JIS C 5201 4.17 o
Solderability Dip the terminal in a flux and then dip into a (>95% coverage)
soldering bath at 245+5°C for 3+0.5sec.
THENERIERNGIR, $BYEE 260£5°C,
AY1E) 10+0.5 ¥, MEHXWRIFAIEEZL
Resist to JIS C 5201 4.18 o +(1.00% +0.05Q)
Dip the terminal in a flux and then dip into a
soldering heat
soldering bath at 260+5°C for 10+0.5sec.
Measure the variation of resistance.
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HE Pl 0eg S pliee 1 18
ltem Test Methods Test Conditions Specification
ERPE AR _ENNEAEETT E 6015 FfE, ME%E
£XBE4.
koSN . ' - .
Insulation JIS C 5201 4.6 Applied the dielectric withstanding voltage >10GQ
resistance
on the center of body for 60+5seconds.
Then measure insulation resistance.
FBPRRANAR NNk aLEmT E 605 7, )
Fher. SR A AR
HReS M Applied the dielectric withstanding voltage
. . No evidence of flashover, mechanical
Dielectric JIS C 5201 4.7
withstanding on the center of body for60+5seconds.
voltage damage arcing or insulation
breakdown
ER PR IR AR B TS, SR
18 20£1 #>, 1206(8) LATFHIRTZHA
5+0.2/0 mm; 1206 LA ERIR T H 2+0.2/0
mm; EHISRIEEETNE
Specimen shall be mounted on test board,
IS H

Terminal bending

JIS C 5201 4.33

then bend the board and maintained for
20+1s. the distance of bending is 5+0.2/0
mm for resistors which size no larger than
1206 or 2+0.2/0 mm which size larger than

1206. Measure the variation of resistance.

+(1.00% +0.05Q)

IRETEIR
Temperature
Cycling

JIS C 5201 4.19

FEEMNEEEIALE, JRE 15512 CE
-55£3°C, 3% 5 MEH. ENXEHIERES
=R,

Put specimen in a chamber which
temperature can be changed to 155+2°C or
-55+3°C, repeated 5 times. Measure the

variation of resistance.

+(2.00% +0.05Q)
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SE

Iltem

Mk iE
Test Methods

Wizt =itk

Test Conditions

A

Specification

[prESiE
Humidity

JIS C 5201 4.24

EEMANIERIEEMHE, BE 4022C, 2F
90~95 %RH;BFEETEFR/E 1.5 V0T, B8
0.5 /\pY; ESBHTEZEIHIGATIE 1000 *%/,
Y. EHISRIERETE.

Put the specimen in a chamber at 40+2°C
temperature and 90~95% relative humidity,
then applied rated voltage for1.5H and
rested for 0.5H repeatedly till total test
time is 1000*48/o H. Measure the variation

of resistance.

£(2.00% +0.05Q)

PG
Load life

JIS C 5201 4.25.1

M IEREAES, IRE 70:2°C, ON
TIME:1.5H, OFF TIME:0.5H, JEFBERER
JE 1000 "0 /N, EMHWAIEIEETNL
Put the specimen in a chamber at 70+2°C
temperature, ON TIME:1.5H, OFF
TIME:0.5H, and applied rated voltage for

1000 *24/oH. Measure the variation of

resistance.

£(2.00% +0.05Q)

IRTER
Moisture
resistance

MIL-STD-202
METHOD 106

25°C~65°C,90~100%RH, 2.5 /)\id; 65°C
90~100%RH, 3 /)\t;
65°C~25°C,80~100%RH,2.5 /\i,10 ME
IRIRIOET 2444 /NS EHH T,
25°C~65°C,90~100%RH, 2.5H; 65°C
90~100%RH, 3H; 65°C~25°C
80~100%RH, 2.5H, 10 cycles,
Measurement at 24+4 hours after test

conclusion.

£(2.00% +0.05Q)
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» BAENIFE (Tapping Specification)

£/ R~ (Reel dimension)

Size

Type Unit A B C F w
0603/0805/1206/1210 7” 5K/Reel mm | 178:20 | 60.0+1.0 | 13.5:05 | 11401 | 9.00£0.3
0603/0805/1206 1,,0 10K/Reel mm | 178#2.0 | 60.0¢1.0 | 13.5:0.5 | 11.4#0.1 | 9.00%0.3
0603/0805/1206 1,,3 20K /Reel mm | 178#2.0 | 60.0¢1.0 | 13.5:0.5 | 11.4#0.1 | 9.00%0.3
2010/2512 7" 4K/Reel mm | 178:20 | 60.0+1.0 | 135:0.5 | 15.4+1.0 | 13.040.3
ecl -3 =| =
Reel QQ 0 [ =
Standard Quantity per Reel b=
5,000 pcs/Reel E
B3R~ (packing dimension)
1.75 £0.1
I"_u_"l (0.069 20.004)
L P //llll EE—
P P r*l‘(' P P Y /"I”\_\’_ -
T — &
- I I N o o o B 3y
N N N I N O I_Ilf P
A /
E._!,. mm(inch})
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Unit: mm
Dimensions A B D F PO P1 P2 A%
0603 1.10+0.10 1.90+0.10 1.50+ 8(1) 3.50+£0.05 4.00£0.10 4.00+0.10 2.00+0.05 8.00+£0.20
0805 1.65+£0.20 2.40+0.20 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00+£0.05 8.00+£0.20
1206 1.90+0.20 3.50+0.20 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 8.00+£0.20
1210 2.80+£0.20 3.50+0.20 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 8.00+£0.20
2010 2.90+0.10 5.30+0.10 1.50+ 8(1) 5.50+0.05 4.00£0.10 4.00+0.10 2.00+£0.05 12.0+£0.10
2512 3.40+£0.10 6.60+0.10 1.50+ 8(1) 5.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 12.0+£0.10

» FRTHFIESIMS (Peel force of top cover tape)

FJRHEL 200mmy/ 2> L, T 165~180 FEM KT BT RIE, W R B, 480 AR TEREDY

10g~70g; #Haly B Iy 30~100g.
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 0.3N to 1N (30 to 100 g)

Top cover Lape

carrier tape

Direction of pull

Z

Aﬁler tape

= |83 (soldering)
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FRH gﬁﬂ%ﬁggﬂﬁﬁﬁﬁgpﬂgg*mﬁinﬂgﬁ SEmICONDUCTOR % }i EE I]E

-EINERIZ#Z ( Recommend reflow soldering profile )

280
G enanon s B ML eosiesmsssrassmmsanns i ena s st s b nmsn s s sy i)
240
220
BO0 o e e e e e
180
160

140

120
100
80
60

40
20

0

ul 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 2380 400 420

-SRIV IR 4% ( Recommend wave soldering profile )

280 ¢
260
240 r
220
200 r
180 r
160 |
140 +
120
100 r

80 r

60

40

20
0

[ «—— Prencating —_ ! 1 Cooling

0 20 40 60 80 100 120 140 160 180 200 220 240 260

-FTYFBE ( hand soldering temperature )
JEEDRE 350+10°C 3 W2 - RS EX B Al e fE A (K

The iron temperature is 350+10°C, hand soldering time less than 3S. Avoid solder iron tip
direct touch the components body
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