FRV-Series

High Voltage Thick Film Chip Resistor

FRV RS EEIRER - EafEzE iR

—_

» SEEREERFEE (High Voltage Thick Film Chip Resistor)

= NZFH(Application)
- Powersupply,Industrialcontrolsystem
- Measurementinstrument

- Back lightinverter

- Medical, Precisionequipments

» 4% (Features)
- Small size and light weight

- Reliability, high quality

- Specialmaterialanddesignforhighworkingvoltagerequire

» £l S15iAH(Parts Number Explanation):

- HR. TERR
- WEEE
- EfF ERSE

- KRN, BER
- ARt BRE

- I T/EREERAR A AR

7~ Example:  FRV1206J103TS
E R v 1206 J 103 I S P Y]
AR Thiesl B35l nE i3 8%5 | iRER
FOJAN R:Resistor C:Normal 0201 B:+0.1% +5%:E24 T. 7 inch reel S: Sn N:
C:Capacitor | P:Hi-Power 0402 C:20.25% 3-digits+blank Q:10 inch reel C: Cu Normal
L:Inductor L:Lowohmic 0603 D:20.5% 102=1KQ R:13 inch reel A: Au D: LED
D:Diode A:Array 0805 F:+1% 1R0=1Q B:Bulk
A:Audion S:Surge 1206 J:+5%
H:Hi-Precision 1210 P: Jumper +1%&Below:
V:Hi-Voltage 2010 E24+E96:
Q:Auto-motive 2512 4-digits
R:Anti-sulfur 1001=1KQ
M:Metal 1R00=1Q
D: (LED)
Company Size Tolerance Packaging Terminatio Special
code Type code Functional code code code Resistance code code N code code
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FRV-Series
High Voltage Thick Film Chip Resistor FOSAN

FRV SIS H A bR Ao+ T

FOJAN
& K Bl

» R (Dimension)

R
dimension
B (unit) : mm
B3 (Type) L w H T1 T2
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 0.4040.20
1210 3.10+0.10 2.50+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 0.5010.20
2512 6.35+0.10 3.10+0.15 0.55+0.10 0.60+0.20 0.90+0.20
= EIfE%E (Construction)
No. | B EBHH
: construction Major material
1 MBEEIR =& —%s
Ceramic substrate AlL,O4
9 HREER R
Conductive layer Ag
3 IEEAR FEEE
Side conductive layer NiCr
4 FERE SUET IS
Resistive layer RuO; + glass
. R e
Inner protective layer Glass
6 IMRIFE aRE
Outer Protective layer Epoxy
. X=F Ems
Marking Epoxy
8 $REER "
Ni plating layer Ni
o 1R %
Sn plating layer Matte Tin
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FRV-Series

High Voltage Thick Film Chip Resistor gﬂngﬂg E_.OJAN
FRV F5USE IS R S s = it W H

» INERTREZE ( Derating Curve)

-55°C~+155°C
BAERESRIET0°CE155°CZE, HhETBTE
HREEFLUELT

100 € ?,-0\
80 N
60 \‘

40 E
: 155

20 - T
« : N\

.55 20 40 60 80 100120140160

(% ) s &

TARE(C)
» fB{E5EE (Resistance range) :
S Type FE(EEE Resistance Range

J (£5%) F (+1%)
0603 470~22MQ 470~10MQ
0805 470~22MQ 470~10MQ
1206 470~22MQ 470~10MQ
1210 470~22MQ 470~10MQ
2010 470~22MQ 470~10MQ
2512 470~22MQ 470~10MQ

B ERRITER, BRI IROWSSER] For non-standard parts, please contact our sales dept.

= BS54 (Electrical characteristics)

B3I Type 0603 0805 1206 1210 2010 2512
@%mgg . ) 100V 300V 500V 500V 500V 500V
Dielectric Withstanding Voltage
55 Xh +509,
3[)%9&!@15 5% <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ
Resistance Value of Jumper +5%
=R ===y
SEUSHERR 1A 2A 2A 2A 2A 2A
Rated Current of Jumper
ERR = iy
SEUSRIBRAE 2A 5A 10A 10A 10A 10A
Max Current of Jumper
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FRV-Series

High Voltage Thick Film Chip Resistor gﬂugﬂg E_.OJAN
FRV F5USE IS R S s = it W H

» EBMEHIEE (Standard Electrical Specifications)

TEINE —_— = -
B3 e Bl B LIFRE RAIAEEBE T.C.R. FR(EEE
Type at 70°C) 9 Max. RCWV Max. Overload Voltage (PPM/’C) | Resistance Range
0603 1/10W 350V 500V
0805 1/8W 400V 800V
12 1/4W \Y 1 \Y
06 ! 500 000 +200PPM/C 47Q~22MQ
1210 12W 500V 1000V
2010 3/4W 500V 1000V
2512 1w 500V 1000V
» 88 (Performance Specifications)
RE Mty % Mzt =44 Mg
Item Test Methods Test Conditions Specification
TCR= (R-Ro ) / (t-to) Ro x106 (ppm)
RO EBJE7E=IR THIBE(E(resistance
at room temperature)
R EBBA7E 125°CHy-55C THIBE(E
(resistance at 125°C or -55C)
t0 =& (room temperature)
t MEEE (test temperature 125°C
IRERE or -55C) 47Q<R=22MQ:
Temperature JIS C 5201 4.8
Coefficient +200 PPM/C
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FRV-Series
High Voltage Thick Film Chip Resistor

FRV R3S EEIRER HHEEREREH

FOJAN
& K Bl

FOSAN

SEmicCconoucTor

[SF MitFiE Mzt 4% s
Item Test Methods Test Conditions Specification
INEK 2.5 (EAVERERE AdiE 5
ERRRIEAREETE,
SR Ed e

Short-time overload

JIS C 5201 4.13

Applied 2.5 times of rated voltage for
5 second. Measure the variation of

resistance.

+(1.00% +0.05Q)

J25Z14 Solderability

JIS C 5201 4.17

THENERIRIRNGIR, BIFEE
245+5°C, HYlA) 3:0.5 %,

Dip the terminal in a flux and then dip
into a soldering bath at 245+5°C for

3+0.5sec.

> 95%EFA E$5

(>95% coverage)

HURSGH
Resist to soldering
heat

JIS C 5201 4.18

THENERIRIRNGIR, BIFEE
2605°C, Riid) 10£0.5 &, MERXIE
AIEAYRRERHER,

Dip the terminal in a flux and then dip
into a soldering bath at 260+5°C for
10+0.5sec. Measure the variation of

resistance.

+(1.00% +0.05Q)

iatee i)

FERE A EINEARETIE 60£5 RUf5,
MELELRAT.

Applied the dielectric withstanding

Insulati st JISC52014.6 >10GQ
nsulation resistance voltage on the center of body for
60+5seconds. Then measure
insulation resistance.
B, WA ARG
No evidence of flashover, mechanical
FEBE AR NNkt E 605 72,
damage arcing or insulation
HfEmE Applied the dielectric withstanding
JIS C52014.7

Dielectric withstanding
voltage

voltage on the center of body

for60+5seconds.

breakdown
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FRV-Series

High Voltage Thick Film Chip Resistor
FRV RS EEIRER - EafEzE iR

2==1z1:] FOJAN

memcmcron (EERERTY

[SEX

Item

MR iE
Test Methods

izt

Test Conditions

A

Specification

ey

Terminal bending

JIS C 5201 4.33

FEPRIEIEAE AR LTI SR
F5AT) 2041 7, 1206(8) LITFHIR
<Fa5gh 5+0.2/0 mm; 1206 LA EAIR S
T 2+0.2/0 mm; ENHIHIEFEE
TR

Specimen shall be mounted on test
board, then bend the board and
maintained for 20x1s. 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)

IBEAER

Temperature Cycling

JIS C 5201 4.19

FEREMNIBEBIAME B 155:2C
£-55:3°C, #f5MEH. ENHEE
[ErEEEE.

Put specimen in a chamber which
temperature can be changed to
1554+2°C or -55+3°C, repeated 5
times. Measure the variation of

resistance.

+(2.00% +0.05Q)

TRt
Humidity

JIS C 5201 4.24

HEMNEREREMHE, BE 40£2C,
IR 90~95 %RH;BFBRERRE 1.5/
B, BfEE 0.5 /\iY; ESEEFEENIE
AHE] 1000 *480 /N EMNHIEATS
FE{EZRLER.

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/.9 H. Measure the variation of

resistance.

+(2.00% +0.05Q)
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FRV-Series
High Voltage Thick Film Chip Resistor FOSAN FOJAN

FRV R3S EEIES K eSS tSiHnE e = 1 B2 (H

[SEX Wi 75iE Mt Hits

ltem Test Methods Test Conditions Specification
FEIEMNIEIRFES, IBEE 70+2°C, ON
TIME:1.5H, OFF TIME:0.5H, \@BFE&R
TEEB[E 1000 *24.0/N\BY, EMRIGRIE

FREZME.

o A
f"‘ﬁ{j%:” JIS C 5201 4.25.1 Put the specimen in a chamber at +(2.00% +0.050Q)
oad life

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.
25°C~65°C,90~100%RH, 2.5 /\BT;
65°C 90~100%RH, 3 /\AT;
65°C~25°C,80~100%RH,2.5 /)\iF,10
MEIR,IRIRLER 2454 NETEHHTI

IRIREIR MIL-STD-202 .
Moisture resistance METHOD 106 25°C~65°C,90~100%RH. 2.5H: 65°C

+(2.00% +0.05Q)

90~100%RH, 3H; 65°C~25°C
80~100%RH, 2.5H, 10 cycles,

Measurement at 24+4 hours after test

conclusion.

» A2 (Tapping Specification)
-5 R~} (Reel dimension)

Type Size Unit A B C F w
0603/0805/1206/1210 7" 5K/Reel mm 178+2.0 60.0+£1.0 13.5+£0.5 11.4+0.1 9.00+£0.3
0603/0805/1206 10” 10K/Reel mm 254+2.0 100.0£1.0 13.5+£0.5 11.4+0.1 9.00+£0.3
0603/0805/1206 13” 20K/Reel mm 330+2.0 100.0£1.0 13.5+0.5 11.4+0.1 9.00+£0.3
2010/2512 7" 4K/Reel mm 178+2.0 60.0+£1.0 13.5+£0.5 15.4+1.0 13.0+£0.3

72NN iy
Reel Q[ 0

Standard Quantity per Reel
5,000 pecs/Reel F
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FRV-Series
High Voltage Thick Film Chip Resistor FOSAN FOJAN

FRV R3S EEIES K eSS tSiHnE e = 1 B2 (H

-H3 R~} (packing dimension)

1.75£0.1
I"_ﬂ_"f (0.089 x0.004)

B F1 @D T
Va 53

Y P d‘{ Py it rh—\i—
o e o N = = WSLL
k mEmimi sl =
T ) Y

= mmfiinch)

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

» FECHERIE MR (Peel force of top cover tape)

BT LA 200mm /3 B EEEE, WY 165~180 LA M7 1A EATRIES, AR B Fs . 4R R RIES VEE Dy
10g~70g; # iR J13E Ry 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)
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FRV-Series

High Voltage Thick Film Chip Resistor

FRV R3S EEIRER HHEEREREH

FOSAN

SEmicCconoucTor

FOJAN

& hE Bl

carrier tape
\ Direction of pull

Under tape

Top cover tape

= |83 (soldering)

-2 ERF 4 ( Recommend reflow soldering profile )

280

24D-260%: Max

BB frmemn e e e ]

240

B0 Pammeta o o e B B S i e e R AR T

180

160

140
120
100
80
60
40
20
o]

0

20 40 60

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 280 400 420

RIUK IR 4% ( Recommend wave soldering profile )

280

260

240 r
220
200 r
180
160 r

140 |

120

100 r
80
60 |
40
20 ¢

0

250-2607C Max

«— Preheating — 4}

Cooling

Q

20

40
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80

100
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140
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200

220

240

260
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FRV-Series
High Voltage Thick Film Chip Resistor !ﬁgﬂgﬂg EOJAN
FRV 2517 FE AR P BB Ui A4S = it W H

-FTY2/EE ( hand soldering temperature )
YEERE 350+£10°C 3 M2 A - RIS IR ARER AR

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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