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Anti Electric Static Discharge Thick Film Chip Resistor

FRE Series

= 4523 (Features)

- R, BER - Small size and light weight

- W%, BRE - Reliability, high quality

- HiEE - Anti-Electric Static Discharge
- e, Ff - Halogen free and lead free

- FA Rolis - RoHS compliant

= [ (Application)

- BRI - Medical equipment

- WSS - Ac adapter

- Tolbds - Industrial control

n FZEHEES (Parts Number Explanation) atl[(EIul DRI PIIT IO

F 1206 2000
28 Fuuﬂ] IIJ“E:‘:"J 2 ‘E =X @ﬁ:‘a‘l] ﬂﬁi@?&

R:Resistor C:Normal 0201 B:#0.1% 5004 T: 7 inch reel

Blank: none
C:Capacitor P:Hi-Power 0402 C:40.25 % . C: Cu
" _digi 10 inch reel
L: Inductor L: Lowohmic 3-digitstblank | Q A: Au
. 0603 D:40.5% .
D:Diode A:Array 102=1KQ R:13 inch reel
. : X F:+1%
A:Audion S:Surge 0805 IRO=10 B:Bulk
H:Hi-Precision 1206 T45%
V:Hi-Voltage *1%&Below:
FOJAN Q:Auto-motive 1210 E24+E96:
R:Anti-sulfur o
M:Metal 4-digits
D: LED 1001=1KQ
E: :Anti-Electric 2000=2000
1R00=1Q

PaCkaging
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FRE R5in#E EIR AU B &R

TECHNOLOGY

= R (Dimension):

R~

dimension

BB (unit) : mm

R (e | L | v | .m0 | 1

0201 0.60 £0.03 0.30£0.03 0.23%0.03 0.10£0.05 0.15%0.05
0402 1.00 £0.05 0.50 £0.05 0.35%0.05 0.20£0.10 0.25%0.10
0603 1.6010.10 0.80£0.10 0.4510.10 0.25£0.15 0.25%0.15
0805 2.00 £0.10 1.2510.10 0.5020.10 0.3510.20 0.40%0.20
1206 3.10£0.10 1.6010.10 0.5510.10 0.4510.20 0.4510.20
1210 3.1010.10 2.50%0.15 0.550.10 0.45%0.15 0.50£0.20

= EBPEZEHS (Construction)

NO. 24 B
construction Major material

1 PR ZEHL=I8 ALO;
Ceramic substrate
2 RN SRIEE Metal film
Resistive layer
3 =
irIetR 5 Cu
W L =i Cu plating layer
. 1RARR 8 Ae
Conductive layer
PRPE (White=39m Q) -
R E e
(Green<39mQ)
5 Glass /Epoxy
Inner protective layer
IMRIPE p—
=y i AN AN 6 E|
) (&) ) (4) 'J;' Outer Protective layer TRERIER Epoxy
X=F p—
7 E
Marking IRERIEE Epoxy
8 stk BUEEE NiCr
Side conductive layer
8 Btk 8| Ni
Ni plating layer
0 BeaR ®
Sn plating layer Matte Tin
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FRE R5in#E EIR AU B &R

TECHNOLOGY

» IERTEAMLE (Derating Curve)

55°C~+155°C
[EEERERBETCEISSC2E, hEJETEH
HEEFLAELT
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FHRBRECC)

» [BEEGE (Resistance range)

E % -, b
L BAYAHBE BERHE P
B 7JJ (P . H= = I 1’E EE E . . .
ower Rating Max. Overload Dielectronic Resistance
Type Max. RCWV 5 .
at 70°C) Voltage withstanding Voltage Range
0201 120W 25v 50v -
0402 1/16W 50v 100v 100v
0603 1/4W 150V 200V 300V
1Q~10MQ
0805 2/5W 200V 400V 500V
1206 2/3W 500V 1000V 500V
1210 12W 800V 1500V 500V
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FRE R5in#E EIR AU B &R

TECHNOLOGY

= ESD {RPRFEMZ (ESD Limiting Voltage Curve)

0201 ESD Limiting Voltage Curve 0402 ESD Limiting Voltage Curve
3 B o MM ﬁ o HEM MM
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0603 ESD Limiting Voltage Curve 0805 ESD Limiting Voltage Curve
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1206 ESD Limiting Voltage Curve 1210 ESD Limiting Voltage Curve
18 i e = 0 w—EM ¥
N 5 BTSSR
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Resistance () Resistance ()
= . °
» BE{EENIS (Resistance measurement point)

1) B
Bal A c
(Type)

0201 0.30.05 0.3520.05 0.420.05 1.0+0.05 "
0402 0.5£0.05 0.5+0.05 0.6+0.05 1.520.05 Sk
/0 |
0603 0.8+0.05 0.8+0.05 0.9:0.05 2.4£0.05 B e— A—
D
0805 1.0£0.1 1.0£0.1 1.440.1 3.040.1 € — 0
{ | Froduct
1206 2.00.1 1.1+0.1 1.8£0.1 4240.1 S—
1210 2.00.1 1.1£0.1 2.9+0.1 4240.1

Dimension:mm
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FRE RS ARIEIEH R IBEAEIHIEHS

- 4B (Performance Specifications)

Wik 75 % Wizt =44 Mg

Test Methods Test Conditions Specification

TCR= (R-R0 ) / (tt0) R0  x106 ( ppm)
RO EBPHTE =R T HIBE(E (resistance at room

BERY temperature)

[ .

Temperature JIS C520148 R FEBBATE 125°CEE-55°CFRIPB{E (resistance at A g Spec
Coefficient 125°C or -55°C)

t0 ZjB(room temperature)

t B (test temperature 125°C or -55°C)

MENEFRIREAGIP, BIPRE 245:5°C, B

| > 95%EFA SR
I JIs C 5201417 1B 3058 TS
Solderability Dip the terminal in a flux and then dip into a (>95% coverage)

soldering bath at 245+5°C for 3+0.5sec.

IEENERIRIRAGIR, SRR 260+5°C, EIE

ISR MILSTD20z 1005, MEHICAIEAORRIELE (L,
Resist to METHOD 210 Dip the terminal in a flux and then dip into a 1(1 g, +0.05Q)
soldering heat soldering bath at 260+5°C for 10+0.5sec. Measure

the variation of resistance.

FFEFE EINEBETE 60+5 5, WEHE

#izraiH BHIL. Applied the dielectric withstanding voltage
Insulation JIS C 5201 4.6 on the >10GQ
resistance center of body for 60+5seconds. Then measure
insulation resistance.
BETE FTEEE. Gl rT R
S EIPE A EISBETIE 605 5. s
w;:hzall'll(cﬁng JIS C 5201 4.7 Applied the dielectric withstanding voltage on the N evidence of flashover,
voltage center of body for60+Sseconds. mechanical damage arcing
or insulation breakdown
MR R RENR AR L # TSR, S RISHE
20+1§,1206(8) LATRIRT S 5+0.2/0 mm;
1210 LAERIRTSH 2+0.2/0 mm;  EilitE
i RifEPEEEE
i S B JIS C 5201 4.33 S |:|- +(1.00% +0.059)
Terminal bending pecimen shall be mounted on test board, then

bend the board and maintained for 20+l1s. 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.
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FRE Z7insaBENE U BEZEMEiRBE TECHPnOLOGY

Wik 75 % Wizt =44 Mg
Test Methods Test Conditions Specification

AZA Item

hEE 6.25 (SRYEENER, B3 5 BENSERE

A A -
Short-time JIS C 5201 4.13  BURGRIPB(ESELE, +(1.0% +0.05Q)
overload Applied 6.25 times of rated power for 5 second.

Measure the variation of resistance.

FRIRANRE@IFNP, T1 BE: 55+ 3°C;

T2 iBEE: 155+3°C/12543°C, HYE 30 $3%h,
BEREEN 3t 300 MER, EMiNERIRAEZLE.
Rapid temperature JIS C52014.19 py¢ specimen in a chamber which temperature +(1.00% +0.052)
changes canbeTl: -55%3°C;

T2: 15513°C/125+3°C,30min, repeated 300
cycles. Measure the variation of resistance.

NE 10%EHEINZE, 85°C/85%RH,
$SELER 1000H,iHI845TR 2444 MEIRHIT
MIL-STD-202

fiiZ45 1 Humidity METHOD 103 it 1000 hours 85°C/85%RH. £(0.5% +0.05Q)

Note: Specified conditions: 10% of operating
power. Measurement
at 24+4 hours after test conclusion.

HBEMANERER, BE 12522°C, ON
TIME:1.5H, OFF TIME:0.5H, BBIERBE
1000 +24/.0 B, ENRIEEIFPRETHE.
AR5 HR Load lif MIL-STD-202 +(1.0% +0.10Q)
Rizzap Load e NreTHOD 108 Put the specimen in a chamber at 125£2°C 070 T
temperature, ON TIME:1.5H , OFF TIME:0.5H,

and applied rated voltage for 1000 +24/-0H.
Measure the variation of resistance.

25°C~65°C,90~100%RH, 2.5 /\id; 65°C

90~100%RH, 3 /\id;

65°C~25°C,80~100%RH,2.5 /J\B3,10 MEIR, izt

ISEEER 24+4 PDIIEHIT. +(1.0% +0.10L2)
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.

Hetd 1 MIL-STD-202
Moisture resistance YIETHOD 106
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FRE R5in#E EIR AU B &R

TECHNOLOGY

B (Tapping Specification)

-Hf2R<T (Reel dimension)

me e e e e e [E @]

0201/0402 7” 10K/Reel mm 178+2.0 60.0+1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206/1210 @ 7~ S5K/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

PA

i _——7 =

ZIN
Reel Q 0

Standard Quantity per Reel
5,000 pcs/Reel F

-%&&R~ (packing dimension)

-Tapping Specifications

["—EL"] (;::: :;;.ou)

P2 P1 /_OD “'"‘_
r al L AN o At
N ™~ N p N
e r'1r“|r—1r—1|—1m|—1|—15“ *
( .

A
g _—
o ‘g, mm(inch)
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FRE R5in#E EIR AU B &R

TECHNOLOGY

Unit: mm
N I R N N AR
0201 0.40:0.05  0.70:0.05 1.50% gf, 3.50:0.05 4.00£0.10 2.00:0.10 2.00:0.05 8.00+0.20
0402 0.65+0.10 1.20£0.10  1.50+ g:; 3.50+0.05 4.0030.10 2.00+0.10 2.000.05 8.00+0.20
0603 1.10£0.10  1.90+0.10 1.50% g:; 3.50£0.05 4.0030.10 4.00+0.10 2,00:0.05 8.00+0.20
0805 1.65£0.20 2.40£0.20 1 50% gf, 3.50:0.05 4.00£0.10 4.00:0.10 200:0.05 8.00+0.20
1206 1.90£0.20  3.50£0.20  1.50% gf, 3.50£0.05 4.00:0.10 4.00£0.10 200:0.05 8.00+0.20
1210 2.80£0.20  3.50+0.20 1.50% g:; 3.50£0.05 4.00:0.10 4.00£0.10 200:0.05 8.00+0.20

» FRSERIES MG (Peel force of top cover tape)

EBEHLL 200mm/SHESERE, G 165-180 ERMNARHTHE, MITEFT. HEHREIE
Bl 10g-70g; FHHEAIRFIEES 301008,

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 (30to 100 g)

Top cover tape

carrier tape

Direction of pull

Under tape
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FRE R5in#E EIR AU B &R

TECHNOLOGY

= 24% (soldering)

- BiYEFEMEZ (Recommend reflow soldering profile)

280
240-260°C Max
10 J Ry —

240 }
890 frononl R e e e R S S R S
200 |mmmmmmmmmm e
180 |
160 } 150°C
o |/
120 b
100 b
80
60
40
20 f

0 " . . L " L " L " L "

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

A <6°C/s

60-120s

A <3°C/s

- EBGRIZE% (Recommend wave soldering profile)

280

260 fememmommme e
250-260°C Max

1A
-
o
w

240 |
220 + A <6°Cls
200
180
160 |
140
120 fomm=mmmm mmeas e anm
100
80
60
40
20

0

A <3°C/fs

-« Cooling

Y

«—— Preheating ———3

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

- FTIS8E (hand soldering temperature)
FEERERE 350£10°C 3702, R ERIEATERREAN A

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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] {Fi]'@]j_; (Revision History)

{ZiTEHA EITAE FRASTEIA
VerSlO" Revision Date Revision Description Version Checked

FJ-JS-3001-V1.0 2020.12.01 JFhR The original version R Xiaozhen Wei
FJ-JS-3001-V2.0 2025.12.30 MRARIETIELT Version and format revision R Xiaozhen Wei
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