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Seri€es

< »Power

Value.

TCR.

ROYALOHM

General Purpose
01005, 0201, 0402, 0603,

“Rating  Range:

" Tol

PPM/°C & REMARKS

CHIP RESISTORS

0.010~0.015Q:+x1500PPM/°C
0.01540~0.03Q: +1000PPM/°C

o 0.0330~0.976Q: +800PPM/°C
0805, 1206, 1210, 1812, & RMC 1/3~2W OQ/O;O1Q f;of’ 10Q~10Q: £200PPM/°C
2010, 2512 r - O° >10Q~10M: £100PPM/°C
High ohmic value available in sizes W 100MQ  £5% >10M~100M: +200PPM/*C
0603.0805.1206.1210 (01005, 0201, 0402 & 0603 refer to
; ) , catalog)
Wide Terminal 13W  0Q/10mQ +19% Depends on size and value
(AEC-Q200 Compliant) WR ~ ~ t5o P o
WRO08, WR12, WR20, WR18, WR25 3w TMQ == 9
Anti-Surge (AEC-Q200 Compliant) 1/8W 1Q 5% 100 o
AS02, AS03, AS05, AS06, AS07, AS ~ ~ +10% >11()(())~11%(|\2/I.5'43?(|)30PP|\|/:I’/MC/:"C
AS10, AS12 2W 10MQ 120% T
igh Precision Anti-Surge 10~10Q: +
High Precision Anti-S 1/8W 010 PS02:1Q~10Q: +400PPM/°C
(AEC-Q200 Compliant) PS - "~ +1% >11Q~100Q: +200PPM/°C
PS02, PS03, PS05, PS06, PS07, 5% >100Q: +100PPM/°C
PS10, PS12 2w 1oMQ Other sizes: +100PPM/°C
Ant|-EIectrostat|c.Dlscharge 1/20W 10 10~10Q: +200PPM/°C
(AEC-Q200 Compliant) 1% . o
ES ~ ~ >10Q~10MQ: +100PPM/°C
ESO01, ES02, ES03, ES0S, 12w oMo % (ESO1 refer catalog)
ES06, ES07 g
High Power (AEC-Q200 Compliant) 1/10W  0Q/0.01Q +19% Depends on size and value
HP02, HP03, HP05, HP0B, HP07, HP10, Q HP ~ ~ 59 P -
HP11, HP12 . 2W 10MQ = 9
Ultra High Power W 10
(AEC-Q200 Compliant) Q sp - - +1% 10~10Q: +200PPM/°C
SP10, SP12, SP17, SP20, SP27 ‘ BW 10MQ 5% >10Q~10MQ: +100PPM/°C
(Product design Patent no.: 1566261)
High Voltage (AEC-Q200 Compliant) 1/10W 36KQ +19
HV03, HV05, HV06, HV07, HV10, HV12 @ HV ~ ~ :50/0 +100PPM/°C
Anti sulfurized available - VS12 r 1w 10MQ =0
High Quality Anti-Sulfurized (NS) /
Anti-Sulfurized Automotive (NQ) 120W  0Q/1Q o 1Q~10Q: +200PPM/°C
(AEC-Q200 Compliant) ! 222 | Eg ~ ~ f;o//" >10Q: +100PPM/°C
0201, 0402, 0603, 0805, 1206, ‘ 1w 10MQ =27 (NQO1, NS01 refer to catalog)
1210, 2010, 2512
. 1716W  0Q/1Q +200PPM/°C
Chip Array (Convex) N ~ 1%
2D02, 2D03, 4D02, 4D03, 4DP3, 16P8 @ Array ow o 5% (D03 '4Dcpafé|lg'>38 e
Chip Array Anti-Sngurized 0Q/10Q +1% +200PPM/°C
(AEC-Q200 Compliant) # Array 1/16W ~ +59 (4503 refer to catalo
2502, 4502, 4503 1IMQ =0 9
Chip Array (Concave) Array V20W00M1Q g, +200PPM/°C
0,
2C02, 4C02, 4C03, 2F01, 4F01 @" 1/16W MO 5% (4CO03 refer to catalog)
Automotive (CQ) / Automotive High 1/20W 00/10 0201: 1Q ~ 10Q +400PPM/°C
Power (HQ) (AEC-Q200 Compliant) @ HQ N _ +1% 0402 ~ 2512:
0201, 0402, 0603, 0805, 1206, 1210, cQ W 10MQ 5% 10~10Q +200PPM/°C
2010, 2512 >10Q +100PPM/°C
Automotive Low Resistance
(AEC-Q200 Compliant) é cs 1/EEW 1OTQ +1% Depends on size and value
CS02, CS03, CS05, CS06, CS07, W 10 5% range

CS10, CS11, CS12



ProductList S iaPower = Valie gy T LORS
roductList “Rating  Range: PPM/°C & REMARKS

1/4W 2.5mQ

Metal Foil @ MS - ~ +19% Depends on size and value
MS01, MS02, MS03, MS05, MS06, MS17 W 50mQ = range
Metal Foil Wide Terminal MW 1/iW 2'5210 +19 Depends on size and value
MWO08, MW12, MW15, MW25 W 50mQ e range
0, o
Metal Film Low Resistance 1/10W 10mQ 181.50/A> +J£15000F;3F|;|\|/\|//V%
TLO1, TLO2, TLO3, TLO5, TLO6, TLO7, TL ~ ~ s R o
TL10, TL12 3w 100 2% 150PPM/"C
’ 5% +200PPM/°C
0,
Low T.C.R = view 10 *3)'25‘?, /A’ +50PPM/°C
-~ -~ IVU. 0 o
LT02, LT03, LTO5, LT06 1/4W MO 1% +100PPM/°C
Metal Strip LR12 W mQ e, +50PPM/C
(AEC-Q200 Compliant) LR N N q 5% -
3w 350m -
1+0.5% o
Metal Alloy Low Resistance & ML ’|YV O.21nQ 1% figgim;g
N +
MLO5, MLO6, ML12, ML25, ML28, ML27 5W 500mQ fgéo +100PPM/°C
X (o]
Complete Pb-Free 132W  1Q 1% N 110%~J100%:(2#4+0200F())F|;|\|£1\/|(/:° c
PFOA, PFO1, PF02, PFO3, PFO5, PF06, @ PF ~ ~ ;50; 1000 +100PPM/°C
& T (s) . X
PFO7, PF11, PF10, PF12 ; 1w 10MQ (PFOA, PFO1 refer to catalog)
0, o
High Precision Thin Film 116W  2.490 +100.215ﬁ; f]gﬁiwog
TCO02, TC03, TCO05, TCO06, TCO7, TC10, ﬂ TC ~ ~ P ° ;25PPM/°C
TC12 34w 1.5MQ  0°% :
' +1% +50PPM/°C
0, o
High Precision Thin Film New 1/16W 4.7Q £0.1% 11OPPM/°C
) +0.25% +15PPM/°C
(AEC-Q200 Compliant) TN ~ ~ +0.5% +25PPM/°C
V. 0 X
TNO2, TNO3, TN05, TNO6 1/4W 1.5MQ 1% +50PPM/°C

Album Type : E-6

*Std SMD 1/16W E-12 1% E Series and value range will
*CQ. HP. SP12 - Album ~ E-24 2% depend on the resistor type
D M 3W 5%
CFR, MFR, MOR E-96
0,
Plastic Bag Type Plastic 1/1~6W ;_'162 f;oﬁ Customize KIT is available upon
CFR, MFR, MOR Bag " request

1w E-24 5%

<50Q: £250PPM/°C 50Q~1MQ:

VBW 100 oy, +200PPM/°C

4-14 PINS

RPL 5% >1MQ: +250PPM/°C
(RPL refer to catalog)

Resistor Network m RNL

1/3W 1MQ

_ w10 10~100KQ: +350PPM/°C
Carbon Film - MELF e MG N - £2%  101KQ~500KQ: +700PPM/°C
0204, 0207, 0309 3 * 5%  501KQ~1MQ: +1000PPM/°C

2w 5.1MQ 1MQ~5.1MQ: +1500PPM/°C



TCR.

PPM/°C & REMARKS
+0.10%
P LLL +0.25% +15PPM/°C
Metal Film - MELF " 18w 0100 5% +25PPM/°C
0102, 0204, 0207, 0309 - XX oW omg 1% +50PPM/°C
+2% +100PPM/°C
+5%
+0.10%
+15PPM/°C
Moulded MELF fog A £25PPM/°C
(Metal Film) y‘ D27 1/2W ~ o +50PPM/°C
0207 (LY I +100PPM/°C
XL o o
o +200PPM/°C
Fusible Wire Wound  New < caze 1w 04780 499, <10: +400PPM/°C
MELF (0309) 00 5% >1Q: +200PPM/°C
v $0.45mm
Jumper Wire F=— zZW ~ 0Q N/A N/A
= " ¢1.20mm
1/8W Z0OC (Ceramic Rod)
Zero Ohm R ég(T: ~ 00 N/A ZOT (Steel Rod)
S 1/4W ZOC 1/4W is EOL
<10Q:+300PPM/°C
o,
Carbon Film i CFR vew. 10 fgof 11Q~99KQ:+450PPM/°C
P 2% 100KQ~1MQ:0~-700PPM/°C

3w 10MQ +10%

1.1MQ~10MQ:0~-1500PPM/°C

10.1%
+15PPM/°C
0,
- vgw 10 925 +25PPM/°C
Precision Metal Film T emg MFR ~ ~ ‘+1' o ° +50PPM/°C
— 3w 10MQ ;20/" +100PPM/°C
;50/" +200PPM/°C
X (o]
1/4W 0.1Q +2%
Metal Oxide gy MOR ~ ~ +5% +350PPM/°C
ow 680KQ  +10%
: 174W  0.22Q 2%
Fusible P FRN ~ ~ +5% +350PPM/°C

(UL Approved - No. E306074) « 3W 10KQ +10%
Metal Glaze Film 1/4W 1KQ
(UL Approved - No. E364163)

® & &

14 VOEREG A, 009505

=
W 0560  +1% £200PPM/°C
Power Metal /./ PMR ~ ~ £2% £350PPM/°C
W 10MQ 5% +400PPM/°C

1/2W 0.01Q 1%

MGR ~ ~ 1% +200PPM/°C

0
3w 1ooma %

Wire-Wound S KNP N - 2% :2005 £400PPM/°C
- oW BOKG 169 220Q: +300PPM/°C
Fusible Wire-Wound (20 o~ R <200: +400PPM/°C
(UL Approved - No. E306074) s W osa 2200: +300PPM/°C
Anti-Surge Wire-Wound 172W 10Q 1% - 0
High Power-small body L KNPA ~ ~ +2% <20Q: $400PPM/°C

size Available! N 10W 15KQ +5% >20Q: £300PPM/°C




ROYALOHM

Fusible Wire-Wound Fixed @

T.CR
PPM/°C & REMARKS

Anti surge available - FWRA FWR W e <20Q: +400PPM/°C
- e ~ ~ o, > : °
(UL Approved - No. E306074) === FWRA™ 3w 4700  *°% >200: £300PPMC
KNH 2W 0.4Q o ) o
Terminal Wire-Wound / KNHA ~ ~ 5% <ZOQ: i4OOPPM/°C
+10% 220Q: +300PPM/°C
KNS 100W 50KQ
2.2Q +59
Thermal Fusing Wire-Wound ‘ TFR 1w ~ D 0° +400PPM/°C
£ a70  *10%

Metal Glazed Film 10 1Q ~ 10Q: +400PPM/°C
. . RCO6 1% - 0
Fixed Resistors 0.25W ~ +59 11Q ~ 100Q: +200PPM/°C

Patent No.: 1581275 RCO6-1 oM 7 >100Q: +100PPM/°C

3w 10Q
. . ,, g 4 TMOR o <20Q: +400PPM/°C

Terminal Type Metal Oxide >/ [ d ™oV % 4av0 +5% >200: +350PPM/°C

CFR
/“g. ~
N
Forming Type 4 // ’ g I'\\A/Iclz)l; 1/§W 19_0 5% Depends on resistor type, size
1 )

Panasert, Avisert, Formed T i FRN 5\W MO +10% and value. Refer to catalog

KNP

PRW
Axial Leaded ~Te pRwa T 010 sy, <20Q: +400PPM/°C
S PRWC o5\ 200KQ +10% >20Q: £300PPM/°C
PRWC-1
PRM
gy 2W 0.10 . , o
Radial Leaded mE 4 §Emg ~ ~ +i-150{; :ggg fgggggwog
"g!-; — x () = . =
e pRs  25W  200KQ
) PRZ
Radial Terminal T g e PRV SYV O.IQ 5% <20Q): +t400PPM/°C
e, L - ) PRT £10% 220Q: £300PPM/°C
T pRU  SOW  200KQ
_ 4w 0.10
_ _ e y ! +5% <20Q: +400PPM/°C
Vertical or Axial wy [ PRWI o sokg | *10% 220Q: +350PPM/°C
14W 0220 .
, i i . +5% <20Q: +400PPM/°C
Thermal Fusible s = FTR s 1exg  10% >20Q: +350PPM/°C
- W 00105y >0.1Q: +350PPM/°C
{y e - - TO07% ~ZU. . X
Power Flat Alloy N PFA oW saq 0% (<0.1Q pls contact us)

Shunt

CSR

4.5A

50A

3mQ

50mQ

+2%
+5%
+10%

+400PPM/°C




TCR.

PPM/°C & REMARKS

4A

12A

3mQ

50mQ

5%
+10%

Depends on value range

Power Dissipation Mount PDMS 5YV OITQ 5% <20Q: £400PPM°C
P PDM o asxg 0% >20Q: +350PPM/°C
QH
20w 0.2Q o . o
Power (Ribbon) Wire-Wound - " QL ~ ~ 5% <2OQ_' 14OOPPM/°C
L QR 2500W  200KQ +10% 220Q: +350PPM/°C
QRZG
Aluminum Case High Power < ) HEWR 6(1W O'fQ 5% +350PPM/°C
H a Eiam 0, -
Wire-Wound HBWR 2000W 15KQ +10%
Thermal Fuse Wire-Wound 0.10
. o7 ASSY 12V ~ +10% +350PPM/°C
(Blower Fan Resistor) & 100

10
Surface Mount New — o 10Q<R<10Q: <+50PPM/°C
Wirewound Power Resistors PR W e % 100<R<200Q: <20PPM/°C
Metal Strip New 3mQ o
Plastic Surface Mount Resistors 2 MP19 7W ~ f;ojo +50PPM/°C
6omQ 7
2W o
Chip Resistors Shunt New % RS N 0.2§mQ f;of’ Depends on size, power & value.
RS06, RS12, RS20, RS26, RS30 > 15w 5mQ ;50/" Refer to catalog
X (o]

**Customized design capability
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Royal Electronic Factory (Thailand) Co., Ltd.
MANUFACTURER & EXPORTER
Office & Factory: 20/1-2 Moo-2 Klong-Na Muang Chachoengsao 24000 Thailand
Telephone: +66 38 82 24 04 to 08
email: export@royalohm.com

Your Partner to Success!



Anti Surge (AS) /High
Precision Anti Surge (PS)
Thick Film

Features:

 AEC-Q200 Compliant

» Superior Anti-Surge Voltage performance
» Wave & Re-flow soldering

* Precision Anti-Surge (PS series)

Application:
l 273 ]  Metering
» AV adapters
» LCD back-light
* Power Supply
» Chargers / Inverters
i// |  Monitors
» Automotive
» Consumer Electronics

Alternative for:
Vishay : CRCWxxxx-IF. CRCWxxxx-HP e3
Yageo: SRxxxx_7W, SRxxxx_7T

IATF 16949
www.royalohm.com NORPe0]




Anti-Surge (AS) Thick

Film

1. High purity Alumina substrate
2. Protective coating

4i 3. Resi 1ce element
ROYALOHM
4. Termination (Inner) Ni/ Cr
5. Termination (Between) Ni Barrier
6. Termination (Outer) Sn
Operating Temperature -55 ~ +155-C
Power Max Max Dielectric Resistance
Type Size o Working Over load Withstanding Tolerance Range
(70°C)
Voltage Voltage Voltage
AS02 0402 1/8W 50V 100V 100V
AS03 0603 1/4W 75V 150V 300V
AS05 0805 172w 150V 300V 500V 5% 10~10M
AS06 1206 0.6W 200V 400V 500V 10% 1Q<R<10Q: +400ppm/°C
AS07 1210 3/4W 200V 500V 500V 20% 10Q<R<10M: £100ppm/°C
AS10 2010 1.55W 400V 800V 500V
AS12 2512 2W 500V 1000V 500V
AS Single Pulse AS Continuous Pulse
AS-Series Anti-Surge Thick Film Chip Resistors
. 100000 100000
s = .
o i
Q — il ; =
§ ‘H‘l‘ 1000 ‘;g' hé —4§ 1000
%E — R == = = i ;: 100
gl;'aé 1o = = — g — : H é
E mn& FH— | T RS e N =HH — AS(6 é 10
S 1 e AS05 ki
] — AS03
% e— AS02 1
< 1
/]
S 01
P 0 O 1 O i ocooer ooooor oot oo oot 1
0.000001 0.00001 0.0001 0.001 001 01 1 Pulse Duration (5)
Pulse Duration (S)
fk o B8
Pulse Voltage Limit
AS-Series Anti-Surge Thick Film Chip Resistors
; 2800
g 2400 “h\\
EM 2000 ‘\\ e AS12
£ B N —TY
og 0 N [ ASO7
£2 Sl —
e Sal =
E 00 e T
¢ - — NNI———==ct
© o-+—HHHHHH T s = =2 == = ===
0.00001 0.0001 0.001 001 01 1
Pulse Duration (S)
BRoh R
IO
Hr) RoHS This document is a general reference only
FREE- g// Compliant ’ IATF 1 6949 Any inquiry/technical support pls. send

Rev : AP20220428-3-R

ISO 14001

email to your contact sales.



High Precision Anti-Surge (PS) Thick Film

ROY"®
1. High purity Alumina substrate
= 2. Protective coating V v V

3. Resi

1ce element

4. Termination (Inner) Ni/ Cr
5. Termination (Between) Ni Barrier
6. Termination (Outer) Sn

Operating Temperature -55 ~ +155°C

Power Max Workin Max Dielectric Resistance
Type Size o 9 Over load Withstanding Tolerance Range
(70°C) Voltage
Voltage Voltage
PS02 0402 1/8W 50V 100V 100V 10~10M
PS03 0603 1/4W 50V 100V 300V PS02: 10~100: +400PPM/°C
PS05 0805 1/3W 150V 300V 500V o 110~100Q: +200PPM/*C
PS06 1206 12w 200V 400V 500V 59 100Q: +100PPM/°C
(]
PS07 1210 3/4W 200V 500V 500V PS03, PS05, PS06, PS07,
PS10 2010 1.25W 400V 800V 500V PS10, PS12:
+100ppm/°C
PS12 2512 2w 500V 1000V 500V
PS Single Pulse PS Continuous Pulse
PS-Series Anti-Surge Thick Film Chip Resistors
g 10000 10000 m
= it
3 1w = R === Il
o e e i = I < E=EEEE: i
g e e ER S R psi2 g o i _
& H 100 :;;g"%.; N, PS10 3 —_ o
< E i —— PSO7 B = iy P L —w
22 — T Saull PS06 4 5
E =0 = | e PS05 3 =
E= PS03 H
8% e 8 .
E_ ”i i e
é 01 0.1 I IR -
0.000001 0.00001 0.0001 0.001 0.01 01 1 0.000001  0.00001 0.0001 0.001 0.01 0.1 1
Pulse duration(s) Pulse Duration (S)
SR
Pulse Voltage Limit

PS-Series Anti-Surge Thick Film Chip Resistors
2800

=
o -
g 2w ™~
°
=
v 2000 N e PS 12
B
v Ps10
Zg 0 \ "
oS N s PS06
£ o 10 — y e PS05
== ~—
ER 0 e PS03
E* o =
> s e P02
= i |
s o = == T
g =
o 0 H T -

000001 0.0001 0001 001 01 1

Pulse duration(S)

ko 28

1 This d ti | ref |
| &) S IATF 16949 pomiviiert gl
Rev - AP20220425.5.R ISO 14001 email to your contact sales.



Legal Disclaimer W
AYAVA

NnOY®
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ROYALOHM

The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.

PRS]] 1

This d ti | ref |
REE . N IATF 16949 “Any inquiryltechmical support ps. send

Rev : AP20220428-3-R | g ISO ‘I 400" email to your contact sales.
ev : -3-|




AntizSurgelWirelWound B
(KNPASSeries)
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Anti-Surge Wire Wound (KNPA Series)

Surge Waveform (1.2/50pus)

U —
A &
3
Umax — ¥
-1
| g
| £
g
| g
0.5U T = =

| |

I |

I |

=
1.2 us 50 us

Pulse Capability

Rated load (%)

1.2/50us Voltage Capability

AYAVA
NOY
Heat Rise Chart _\ /\ /\ /
250
200 / o
1%[] / W, TW
IW.AW
100
//[I.f\\
50 =
0 25 50 75 100

‘” 01—
10000 + e awews
\\ \\ \ %_ Lt Ml
= NN "k 2
2 1w \ g
§ N ® N ow £ 1000
% T[Iw \ 3w &
2 \ @ :\\:
mm's 0 0! 0 W 10! 0 100
Added time (s) 10 100 1000 10000
Value(Ohm)
*Operating Temperature: -55°C~+155°C
i i L Medi High
Watt D+1.0 El_:e: SIO: +( :)n(r)r;) H+3.0 Resi:tv;nce s“:l,?-x;; Res?sjt“ajll:::e S“flarx; Resislftlance leI,arx;;
- - - - Range 9 Range 9 Range 9
11/\/2vvg 3.5 10.0 0.54 28 10Q ~ 40Q 2KV | 43Q~240Q | 3KV |270Q~560Q | 4KV
21/\\//VS 5.0 12.0 0.70 28 10Q ~ 50Q 3KV | 510~240Q | 4KV | 270Q ~ 1kQ 5KV
32\/\\//\/8 55 16.0 0.70 28 10Q ~ 100Q 4KV | 110Q ~240Q | 5KV | 270Q ~ 2kQ 6KV
5:?/\\//\/8 6.5 17.5 0.75 28 10Q ~ 100Q 6KV | 110Q~680Q | 7KV | 750Q ~ 3kQ 8KV
75\/\\//\/8 8.5 25.0 0.75 38 10Q ~ 160Q 7KV | 180Q~680Q | 8KV | 750Q ~ 5kQ 9KV
87\/\\//\/8 8.5 30.0 0.75 38 10Q ~ 160Q 8KV | 180Q~680Q | 9KV | 750Q ~ 6kQ 10KV
9?/\\//\/8 8.5 40.0 0.75 38 10Q ~ 160Q 9KV | 180Q ~680Q | 10KV | 750Q ~ 10kQ | 10KV
18VV\\//S 8.5 53.0 0.75 38 10Q ~ 160Q 10KV | 180Q ~ 680Q | 10KV | 750Q ~ 15kQ | 10KV
PRES !’ﬁ%‘\ ROHS, IATF 1 6 949 This document is a general reference only
:H 1 \,‘k:_f/ T d Any inquiry/technical support pls. send

Rev : KA20220428-2-R

ISO 14001

email to your contact sales.



Legal Disclaimer W
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ROYALOHM

The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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Automotive Thick Film
Chip Resistors (CQ Series)

Features:
« AEC-Q200 Compliant

Suitable for reflow and wave soldering
Stable electrical capability, High reliability.
Anti Sulfuration

Available in KIT packaging 1% E24

Application:

» Entertainment System

» Outdoor: Electroniciapp

» Comfort & Safety,Controls
» Lighting

 Batteries & Chargers
 Telecom

» Consumer; Electronics

» General purpose
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Automotive Thick Film Chip Resistors (CQ Series)

Derating Curve ROY"®

100—5‘5’0 '70"C 155I°C

1. High purity Alumina substrate

80 ; : : 2. Protective coating
! ! 1 3. Resistance element WM

£ ! ;

3 oo 1

;; 1ol ! 4. Termination (Inner) Ni / Cr

g ! | H | 5. Termination (Between) Ni Barrier
2 | | !

§ 201 i ' 6. Termination (Outer) Sn

g !

&

I
60 40 20 ¢ 20 40 60 80 100 120 140 160 180

Ambient temperature ("C)

Operating Temperature Range -55~+155°C

1 1 1 1 1 i
H H Dielectric ! . ! ! !
o Max Working 1 Max Overload i With i Resistance 1 Rated i Max. i
Type  1Power (70°C) 1 1 . 1 Value 1 Current i Current i
Voltage : Voltage i standing | of Jumper Lo Jumper : of Jumper :
i i Voltage i i i i
CQo1 1/20W 25V 50V i / i <50mQ i 0.5A i 1A i
cQo2 1/16W 50V 100V i 100V i <50mQ i 1A i 2A i
cQo3 1/10W 75V 150V i 300V i <50mQ i 1A i 2A i
cQos 1/8W 150V 30V | 500V | <s0mQ ! oA 5A i
---------- s B e et el ittt |
CQO06 1/4W 200V 400V E 500V E <50mQ E 2A E 10A E
"""""" B e e e e s e e |
cQo7 12W 200V 500V i 500V i <50mQ i 2A i 10A i
----------- e
cQ10 3/4W 200V 500V | 500V | <50mQ i 2A i 10A i
——————————— ol e e ] ] |
cQ12 W 200V 500V i 500V i <50mQ i 2A i 10A i
Characteristic
Test Item Standard H Test Item i Standard
CQO01: 1Q<R<10Q +400ppm/°C
Temperature Coefficient >10Q: #200ppm/”C Resistance to Soldering Heat 1(1.0%+0.05Q) Max
CQ02-CQ12: 10<R<10Q:
+200ppm/°C >10Q: £100ppm/°C

_ +1%:4(1.0%+0.1Q)Max T ture Cvali +1%: £(0.5%+0.1Q) Max

Short Time Overload +5%:+(2.0%+0.1Q)Max emperature Lycling +5%: +(1.0%+0.1Q) Max

. ; . - £1%: £(1.0%+0.1Q) Max

Terminal Bending 1(1.0%+0.05Q)Max Biased Humidity +5%: +(3.0%+0.1Q) Max

. . , +1%: £(1.0%+0.1Q) Max

0,
Solderability Min. 95%coverage Load Life +5%: (3.0%+0.10) Max
Dielectric Withstanding No evidence of flgshovgr, meghamcal i . . +1%: +(0.5%+0.1Q) Max
Vol damage, arcing or insulation i Moisture Resistance o o
oltage breakdown i +5%: +(3.0%+0.1Q) Max
1

Note: 0.1Q ~ 0.97Q : £800PPM/°C can be supply on a case to case basis.
Load Life test condition: 35% rated power at 125°C,1000H.
Anti-sulfurized performance: H,S 3~5ppm,50°C £2°C,91%~93%RH,1000H;Excellent stability
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The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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CHIP RESISTORS
ALBUM KIT Qov

Useful electronic tool for:
- Design engineers (DE)

- R&D

- start-up projects

- pilot production

Features:
» Wide range of values packed per chip size/series/tolerance

» Stackable & easy to handle
Available in Different SMD series:

- Std. Thick Film, Automotive Grade, High Power, Ultra High Power
- 0201 to 2512 I F, J | E6, E12, E24, E96

Ohmic Values details available upon request.
For more info. : export@royalohm.com / contact person

= 10780

£ g B

PRS]]  mas
el YY) S

IATF 16949 Resistors Specialist

|SO 1 4001 www.royalohm.com

Rev : CK20220816-0-R


http://www.royalohm.com/
mailto:export@royalohm.com

Fusible Wire-Wound
Fixed Resistors

(FWR / FWRA)

Features:

* UL approved - No. E306074 @

* Surge Voltage up to 7KV

* Fuse function

* Rated Voltage up to 250V

* Available at 5% from 1W,1W-S,
2W,2W-S,3W,3W-S

* Surge function base on IEC 61000-4-5

» Excellent flame resistance

Application:

* LED Lighting / LED Drivers

* Mobile & Laptop Charger

* Energy Meter

* Test & Measurement Equipment

» Surge Protection & Voltage Divider

* Power Supply, Discharge Path Resistors
* White Goods
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Fusible Wire-Wound Fixed Resistors

Dimension *
Od

Derating Curve

Illlll'

novY®

-

Fusing Curve

T e R
f-————*1

ROYALOHM

Surge Waveform (1.2/50us)
IEC 61000-4-5

200

g oS E +70°C +1‘ss(' ‘U nl““
E 80 ; Umax (— g
3 60 \ i : i: 10
‘E 40 : I g s
05U f—— — ———— —_
2 :_ |
=] I | | . ==
“60 0 30 60 90 120 150 180 | | o o Ntpter ufpo:'??r ated
Ambient temperature ( C) LEps SUES
Type Dimension (mm) Resistance
FWR/FWRA D+1.0 Lt1.0 d+0.05 Ht3.0 Range
1WS 3.5 9.5 0.54 28 0.47Q-470Q
TW/2WS 5.0 12.0 0.70 25 0.47Q-470Q
2W/3WS 5.5 16 0.70 28 0.47Q-470Q
3w 6.5 17.5 0.75 28 0.47Q-470Q
Remark: FWRA surge can withstand 2KV-7KV
Characteristic
Test ltem Standard Test ltem Standard

Temperature coefficient

<20Q: 400 PPM/°C;
220Q: £300PPM/°C

Load Life in humidity

AR/R < %(5.0%+0.05Q)

Short time overload

AR/R < +(2.0%+0.05Q)

Load Life

AR/R < +(5.0%+0.05Q)

Solderability

Min. 95% coverage

Fusing

x32 times within 60sec.

Resistance to soldering heat

AR/R < +(1.0%+0.05Q)

Non-Flame

No evidence of flaming or arcing

Temperature cycling

AR/R < £(2.0%+0.05Q)

Terminal strength

No evidence of mechanical
damage
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The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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High|PowenriT hickiEilm
(HRSeries)

Eeatures:
JComplyAwithFAEC=Q200

-High|Powerinjstandaralsice
-[Can]produceinllowjonmicivalue| (041Q1=1019760)
siSpacejSaver

JSuitablelfonbothiwavelaire flow/soldering ' 227
JAvaIaDIe | KITipackaging|(E24)

Qrb\ ‘oo"o?:ﬂ:o

- )

§ AV, - Battery/Charger;
< Automotive < |!CD]back-light
+ PDA'S <lCamera

< Digital|Meter® = +'SMPS//iRowerSupply
<lIndustrial <IGeneral/purpose;

Alternative for Yageo: g
RCxx-7TW g 7
ACxx-TW
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High Power Thick Film (HP Series)

AYAVA ®
NOY
. ROYALOHM
Heat Rise Chart
on —HP12 o ,
o 70 1. High purity Alumina substrate
o 65 ——HP10 2. Protective coating
K] 60 —_HPO7 3. Resistance element
& 55
g2 50 HP06 4. Termination (Inner) Ni/ Cr
= 45 ——HPO5 | 5. Termination (Between) Ni Barrier
g 40 6. Termination (Outer) Sn
g 35 —HP03
£ 30 —— o
& 25 HP02
20 40 60 80 100
Rated Load (%)
Derating Curve
VaIL:e Range | Power Ma>.( Max Imax . e .
Type 1%(E96) @ Working Overload 00 ; : ‘
5%(E24) (70°C) Voltage Voltage 804
HP02 10-10MQ 1/10W 50V 100V 3A € qp :
HPO3 1/5W 75V 150V 5A 3wl
HPO5 1/3W 150V 300V 6A S !
HP06 0-1 g~1069M7§Q 172w 200V 400V 10A £l i
HPO7 i 3/4W 200V 500V 12A | ! !
HP10 W 200V 500V 12A 60 40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature ("C)
HP12 2W 300V 500V 16A
Characteristic
Test Item Standard Test Item Standard
Solderability Min. 95%coverage
HPO02:
1Q<R < 10Q: 400 ppm/°C  10Q<R Dielectric Withstanding No evidence of fla_lshove_r, mechanical
<100Q: 200 ppm/°C 100Q<R <10M : Voltage damage, arcing or insulation
Temperature +100 ppm/°C breakdown
Coefficient HP03 & HPO05 : Resistance to Soldering o
0.10<R <10Q: +200 ppm/°C 10Q<R Heat (1%+0.05Q) Max
<10M : £100 ppm/°C
~ . 0 . 1%:£(0.5%+0.05Q) Max
HP06 ~ HP12 : £100ppm/°C
Temperature Cycling 5%:+(1%+0.05Q) Max "
! 1%:%(1%+0.1Q) Max . . 1%:1(1%+0.1Q) Max
Short Time Overload 5%:+(2%+0.1Q) Max Load Life in Humidity 5%:+(3%+0.1Q) Max
) . . 1%:1(1%+0.1Q) Max
+(19
Terminal Bending +(1%+0.05Q) Max Load Life 5%:+(3%+0.10) Max

IATF 1 6949 This document is a general reference only
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The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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High Precision Thin Film
(TC Series)

ROYALOHM
Features:
* Ni Cr Resistance element
* Very tight tolerance
» Extremely low TCR
» Complete lead-free
Y
Application:
 Energy / Electronic Meter.
» Lighting
% )
Power Supply
%  Consumer Electronics
« Communication / Telecom
 Industrial Controls
» Medical equipment
 Instrumentation
IATF 16949 e
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High Precision Thin Film (TC Series)
Derating Curve —vvv-

1007 — _
T 1. High purity Alumina substrate (4B LIS EIR)

0 ! i 2. Protective coating ({R3FE) m‘ﬂ‘lM
| |

3. Resistance element (FE#I7T)

601

10 : | ‘ 4 Termination (Inner) Ni/ Cr (B3 (P9) /% 2]

; ! ; 5. Termination (Between) Ni Barrier [i#T ()& /E)
20 : 3 1 6. Termination (Quter) Sn SR (¥M) 55 /2 (T 48)]
o :

Percent rated load(%)

1 ! i
60 40 20 0 20 40 60 80 100 120 140 160 180

Ambient temperature (T)

Power Max i Max i Dielectric i Resistance Range E

Type (70°C) Working | Overload iWithstanding: P - TCR. i
Voltage | Voltage | Voltage ! £0.1% i 0.5% i

- ; P 10.25% i 1% ;

H 1 100Q~2k | 100Q~2k t5PPM |

TC02 : i 500~12k | 500~12k +10PPM |
1/116W 25V v L 100V i : :

(0402) ° 50 g 00 i 10Q~332k | 10Q~332k +25PPM |
___________________________________________________________ o1 100-332 | 100~332k . *50PPM__ |
; I 100Q~4k i 100Q~4k +5PPM |

TCO03 i i 100~50k | 10Q~50k +10PPM |
1/10W - -

(0603) v 150V | 300V L 470~1M 1 10~1M +25PPM |
i L 470~M ! 10~1M +50PPM |

i ! 1000~15k | 100Q~15k +t5PPM |

TCO5 i ' 10Q~100k | 10Q~100k : +10PPM !
1/8W : ; ¢ :

(0805) 150V 300V ; 500V P470~2M | 10~2M +25PPM !
_____________ b1 ATOZM L 10-DM | 450PPM__ i

i i 100Q~15k | 100Q~15k +5PPM !

TCO06 : ! 10Q~200k | 10Q~200k +10PPM !
1/4W 200V 400V | VAR ) |

(1206) 00 00 i 500 i 470~3M ! 10~3M +25PPM |
| I 470~3M | 10~3M +50PPM |

------------ e A St s S|
; ' 100Q~15k | 100Q~15k +t5PPM !

TCO7 i i 10Q~200k | 10Q~200k +10PPM |
1/3W : | ! |

(1210) /3 200V 400V | SOV T TaaM T Tasam +25PPM |
___________________________________________________________ 4 470-3M i 10-3M P 50PPM |
1/3W ; ! 100Q~25k i 100Q~25k +5PPM !

TC10 : i 500~200k | 50Q~200k +10PPM !
200V 400v | 500V : -

(2010) oW ; I 470~3M i 10~3M £25PPM |
____________________________________________ b ATOZOM 10-3M | 450PPM__ i
. 5 i 100Q~25k | 100Q~25k +5PPM |

TC12 ; i ! 500Q~200k | 50Q~200k : +10PPM !
3/4W : : ; ;

(2512) 200V ; 400V | 500V i 470~3M | 10~3M +25PPM |
i | ' 470~3M | 10~3M £50PPM !
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The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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N

* Power Banks / Lithium Battery
N
* Industrial Inverter
* Digital Meters

. Rectlflers

Alternative for:

Vishay :WSL
TT  :LRMA
ROHM :

Bourns .. CR¥#
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Metal Strip Chip Resistors (LR12) W
Structure

Derating Curve

Sn solder plated metal S 10(;5:5 < 70.& 170: <
o sop g
O i |
Protective coating = 60 : \\
2 aof : S
: = : ! N
Cu plating g 205 ; N
\_M:t;'ri::zg € %040 20 0 20 40 60 50 100 120 140 160 150
Ambient temperature (°C)
. Power Resistance Packing
SIS Rating Range (mQ) Hos UGR TIR (77)
1w
1~350 o
LR12 2W 1°A) +50ppm/°C 4K
(2512) 3W 1,2,5 5%
10 ~ 350

Ordering Procedure (Example: LR12 2W 1% 0.001Q 50ppm T/R-4000)

L R 12 2 W F 1 0 0 N T 4 E
v v v v

Product Type: Wattage: Resistance Value: Packing Qty:
LR12 = 2512 1TW=1W 5% (E-24 series) : 4 = 4000pcs
2W = 2W the 1st digit is “0”, the 2nd & 3rd
- digits are for the significant
3w =3w figures of the resistance and the

4th indicate the numbers of zeros

Tolerance: fﬂ((’vgngge ies)
%( E-96 series): i .
F=1% J=5% the 1st to 3rd digits are for the ':Tagﬁgge%’éz
significant figures of the \4
resistance and the 4th indicate -
the numbers of zeros following Special Feature:
E = Lead Free(Standard)
Cross Reference
ROYALOHM Vishay KOA Panasonic ROHM NIC TT/IRC TAI SEI BOURNS
LR WSL TLR ERJM PMR NCLP LRMA/P RLM25,RLP25 CSNL CRA
PICS ._,-"'”"'?‘ ;m:ﬁ This document is a general reference only
“H :‘!f W‘ IATF 1 6949 Any inquiry/technical support pls. send

‘ il t tact sales.
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The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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Power Ribbon Wire-Wound
Resistors (QL/QRZG)

/\,f
F- I ~N a4 =
e\ i ﬂ @,Z ﬁ
= i —_ '
Features:

» High power load up to 2500V
» Good resistivity to'short time overload
 High resistivity to heat'in low TCR
* Too low. or high ochmic value can supplied on
a case to case basis
» Multi-terminal / variable types'available'by request

Application:

» Discharge Equipment
» Power load bank

« Tools that requires' stability: & reliability:
o Industrial braking function
» EV/ Battery pack

» Drone charging station

IATE 16949 205

o (e
www.royalohm.com ISO 14001 Resistors: Specialist



Power Ribbon Wire-Wound Resistors (QL/QRZG) W
A A

QR Type | I ! QRZG Type ﬁ ﬁ '_\
J ﬁ

Operating temperature -55 ~+155 'C

Type Power Rating

QH/QL 20W - 2500W
QR/QRZG

Ribbon Wire 200W - 2500W

Electrical Characteristics

Temperature Coefficient

Short Time Overload
Load Life

Insulation Resistance

Derating Curve

— {s] 0,
£ 100 +7[.’°\° 185 +275°C
E 80 : ™, : :

| | |

| | |
g © | s |
40 : N
s 20 | \s |
§ i ~ ]
[ I NNl
o 1 ]

55 0 50 100 150 200 250 300
Ambient Temperature (°C)

PRSI
1”1 g‘/ g:ﬁant d @

Rev : PR20220428-2-R

IATF 16949
ISO 14001

Resistance

Tolerance

Range
1Q - 200K 5% ,10%
0.2Q -100Q 5% ,10%

<20Q : £400 PPM/°C Max.
220Q : £ 300 PPM/°C Max.

2.5x rate power 5sec.
70°C 1000HTr.

DC 500V 220MQ

Temperature Rise Chart

400
300 —
A

= 200 /

a

.g /

=

=

£ 100 /|

= /

—]

=

(1] 25 S0 i1 1000

Rated load (%)

This document is a general reference only
Any inquiry/technical support pls. send
email to your contact sales.



Power Ribbon Wire-Wound Resistors (QL/QRZG) W
A A
NnOY®

VYW

ROYALOHM

The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.

PRS N Eﬁﬂ@ This d ti I ref |
gl YY) Exm” IATF 16949 “Any inquiryltechnioal suppor pls. sond

R pR2022042;2 R < ISO ‘I 400" email to your contact sales.
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Shunt/Resistors ;

n6§®
m WM
RSEJAlloyjRlate]
U'REFAIloyAStrip
I8 IMetallEilm
MIN&IMSEIMetallEoil
VWFAWidejTerminalMetallEoil &
Features:
- High|Rower upitoi15W,
-= Excellent{l'ongjTerm|Stability;
- Sizes!:10201/t0!5930,
- T:C!R':1+/-300PPM to +/-50PPM
- Value:10:25mR-10R
= Tol::14/-0.5%,1%,2%,5%

- Battery]Management|System
- Power;Supply/Module
- Current/Voltage/Module

- Welding Machines
- Mobile Electronic Equipment
- Energy/DigitalMeter;

-~ BLDC Motor:
- Industrial Tools/Controls

IATE 16949
www.royalohm.com m Mm]




Chip Resistors Shunt (RS Series)

®
NOY
Derating Curve VVV
o usE - e ROYALOHM
& 10077 T
0 : :'\\ 1
g &on S ]
o 607 H—P ;
2 - : N :
L] 40 i , N 1
g 2op ; g,
o ol ; N\
-60 -40 20 0 20 40 60 80 100 120 140 160 180
Ambient temperature (°C)
Operating Temperature Range -55~+175°C
Type Power Resistance Range T.C.R Tvoe Power Resistance Range T.C.R
yp (70°C) +1%, 2%, 5% (PPM/°C) yp (70°C) +1%, 2%, 5% (PPM/°C)
0.3mQ <+300 ! 9w 0.5mQ <t75
RS06 2W 0.5mQ <+200 i 8w 1mQ <150
1mQ <+150 i W 1mQ, 1.5mQ <50 :
0.25mQ <+200 i RS20 BW 2mQ <150 :
o e e e L e ———————— - e A ——————————— o e -:
W 0.3mQ <+150 i 5W 3mQ <150 !
e ———————————— b —————————— - o e e —————————————— -:
0.5mQ <t115 | 4w 4mQ <50 i
o o e e : o o e e e e ————————— =
0.75mQ <115 | 3w 5mQ <150 i
[mmm s ——— b ——— 1 b= o ——————— oS ———— s s s ———— -
RS12 5W 1mQ <100 i 15w 0.2mQ <+100 i
e L L EE e P LT o —————————————— 4 Fm———————— frmmmmmmm—e—m e ————— mmme—mm——————— -
2mQ <+50 H 10W 0.3mQ <100 H
i e e Fommmmmm oo | f=-=m----- el Ao -
4w 3mQ <+50 i 0.5mQ <t75 H
el EEE T fmmmmmm e ! RS30 W e dommm e 4
3w 4mQ <150 ! 1mQ <150 |
e e o o o o e : e ————— Ao ———— e ————— _=
2.5W 5mQ <50 ! W 2mQ <t50 |
.......... 4 -----------.4-------------------4-------------_--_-: e o e e e --------------------.n.---------------.:
12W 0.2mQ <+200 ! 5w 3mQ <t50 !
RS20 F--=====mmmmdem s e e e e e (N i o Ammmmm s m s B i i -
10W 0.3mQ <150 ! RS26 3w 0.5mQ <+100 !
Characteristic
Test Item Standard Test Item Standard

Short Time Overload

+1%, +2%:+(1.0%+0.0005Q)
+5%:+(2.0%+0.0005Q)

Solderability

Min. 95%coverage

Rapid Change of
Temperature

+(1.0%+0.0005Q)

Low Temperature Storage

+(1.0%+0.0005Q)

High Temperature Exposure

%(1.0%+0.0005Q)

Resistance to Soldering
Heat

+(1.0%+0.0005Q)

Load Life in Humidity

+1%, +2%: +(1.0%+0.0005Q)
+5%:+(3.0%+0.0005Q)

Load Life

+1%, +2%: +(1.0%+0.0005Q)
+5%:+(3.0%+0.0005Q)

PGS ;ﬁh\ RoHS, This document is a
A general reference only
“” \__:_’iy Compliant ’ IATF 1 6949 Any inquiry/technical support pls. send

email to your contact sales.

ISO 14001

Rev : SR20221025-2-R



Metal Strip Chip Resistors (LR12) W

ROY*®
Structure Derating Curve
Sn solder plated metal S 10(35:5 < 70.& 170: <
2 sop g
e} ! I
Protective coating > 60F : \\
2 aof : S
: = : : N |
Cu plating g 205 ; N
\_M:t:arf\::zg e f)60 -40 .20 0 20 40 60 IS(J 100 120 140 160 180
Ambient temperature (°C)
. Power Resistance Packing
RIEE Rating Range (mQ) L fCR TIR (77)
1w
1~350
LR12 2W 1%
+ [¢]
(2512) W 1,2,5 5% S =0CRIAS e
10 ~ 350

Ordering Procedure (Example: LR12 2W 1% 0.001Q 50ppm T/R-4000)

L R 12 2 W F 1 0 0 N T 4 E
v 2 v v

Product Type: Wattage: Resistance Value: Packing Qty:
LR12 = 2512 1TW=1W 5% (E-24 series) : 4 = 4000pcs
2W = 2W the 1st digit is “0”, the 2nd & 3rd
- digits are for the significant
3w =3w figures of the resistance and the

4th indicate the numbers of zeros

Tolerance: 2(:’2(()\,2?36 series): Packing Type:
F=1% J=5% the 1st to 3rd digits are for the T= 'Ilapg)ellx'\”ze-l
significant figures of the \4
resistance and the 4th indicate -
the numbers of zeros following Special Feature:
E = Lead Free(Standard)
Cross Reference
ROYALOHM Vishay KOA Panasonic ROHM NIC TT/IRC TAI SEI BOURNS
LR WSL TLR ERJM PMR NCLP LRMA/P RLM25,RLP25 CSNL CRA

IATF ‘I 6949 This document is a general reference only

Any inquiry/technical support pls. send

Rev : SR20221025-2-R Iso ‘I 400" email to your contact sales.
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Metal Film Low-Resistance Chip Resistors
(TL Series) ROY"

Derating Curve ROYALOHM
. -55°C 70°C 155°C
£ 100 ;\\ r
. ?g 8O TN
; < 5 e : ;
g & h i ,
/ E 400 : :
g 5 wf i i
v : 5 ol ' N
Top viow Boftom vigw 60 -40 20 0 20 40 60 8O 100 120 140 160 180
Ambient temperature (°C)
Operating Temperature Range -55~+155°C
Power . .
Type (70°C) Resistance Range& TCR Max Rating Current Max Overload Current
TLO1 1/10W 1.41A i 3.16A !
TL02 1/8W 1.58A i 3.54A i
L 50mQ<R<100mQ: +100PPM/°C r 1
1/4W 2.24A i 5.00A i
100mQ<R<10Q: +50PPM/°C L i
1/5W 2.00A H 4.47A i
TLO3 T 1
2/5W 2.83A ! 6.32A !
1/4W 2.53A i 5.66A i
TLO5 r---==========- : b m e m e —mem e mee ittt 1
___________ LA 39mQ<R<50mQ): +150PPM/°C F s o SO S ot s S
TL06 12W 50mQ<R<100mQ: £100PPM/°C 3.58A H 8.00A i
L o o o A o [ e e e e e ——— 4
1W 100mQ<R<10Q: +50PPM/°C P 506A i 11.32A i
----------- o e e e e o e B ]
TLO7 W 5.06A i 11.32A i
----------- e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e P m e
TL10 1.5W 3.87A i 8.66A i
----------- B i il 2 ittt ettt ittt |
2W 100mQ<R<10Q: +50PPM/°C 4.47A H 10.00A H
TLA2  b-mmmm—mmmm-ee- . o mmmmmmmmm e mmmmmm oo b 4
3W 5.48A ! 12.25A !
Characteristic
Test Item Standard Test Item Standard
Short Time Overload £(1.0%+0.001Q) Temperature Cycling $(1.0%+0.001Q)
Insulation Resistance >10GQ Load Life in Humidity +(1.0%+0.0010Q)
Solderability Min. 95%coverage Load Life (Endurance) 1(1.0%+0.001Q)
Resistance to Soldering Heat 1(1.0%+0.001Q) !
1
]

RoHS; This d ti | ref |
wS @ IATF 16949 s documert s o gerera efernce ony

o email to your contact sales.
Rev : SR20221025-2-R ISO 14001




Metal Alloy Low Resistance Chip Resistors

. AYAVA -
. oY
(ML Se”es) Derating Curve —rbvv-
= - . s5C 70°C 170°C
' - u-.__.' -‘.:E 10077 N T
ll#’, s = gl N , ROYALOHM
1 2 ob ! N, i
= ! | ~N i
ﬁ 1'.;- 3 i H N 1
& f% . - T 40 : < :
5 i | N
§ ol I N
- 60 -40 20 0 20 40 60 80 100 120 140 160 180
Operating Temperature Range -55~+170°C AmDER s
Power T.C.R Resistance Range Resistance
LT (70°C) (PPMI°C) R
0.5% 1%, 2%, 5% of Jumper
<+100 / i 0.5mQ~1mQ i i
1 1
1/2W <175 / i 1.5mQ~2mQ i i
- (] 1
<50 7mQ~13mQ i 2.5mQ~13mQ ; :
ML05 4 <0.2mQ !
<+100 / ! 0.5mQ~1mQ '
o (] 1
1w <475 / i 1.5mQ~2mQ E i
4 1 1
<450 7mQ~13mQ : 2.5mQ~13mQ i
1
W <50 5mQ~50mQ : 1mQ~50mQ <0.2mQ :
MLO06 T 1
1.5W <150 5mQ~10mQ 1mQ~10mQ H / H
------------ e s e e LR |
<175 / H 0.5mQ~0.75mQ i
2w o mmmmmmmmmm e e e e e i
<450 5mQ~450mQ 101mQ~450mQ ; ;
ML12 r------mmmmmm-eo Fommmmmmmmmm—mmm—m - e aiatattel = m e 1 <0.2mQ i
<475 / 0.5mQ~0.75mQ i i
3w === mmmmmmmmmmmmee - R ety 1 i
<150 5mQ~100mQ i 1mQ, 1.5mQ, 3mQ~9mQ 1 i
----------- o o e O
<+100 / 0.2mQ i / i
o ittt B ittty ittt 4
ML25 4W <150 / ! 0.25mQ~0.8mQ ! / !
b= e mmm e B L e e bt b 4
< 450 / i 1mQ~3mQ i / i
----------- e ittt Sttt ittt ottt
ML28 4w <150 7mQ~450mQ ! 4mQ~450mQ ! / !
........... R 5 S |
<+75 / i 0.5mQ i / i
3w b o e e R et EEE PR PR 4
<150 7mQ~60mQ ! 1mQ~60mQ | / |
ML27  b-----mmmmmmooee b oo Ammmm oo o et e e R 4
<175 / i 0.5mQ ! / !
5W ommmm e meaee fmmmmmmmemsmemmmame e demmmmmmmemm e mm e frmmmmmmm e e 1
<150 7mQ~500mQ ! 1mQ~500mQ 1 / 1
Characteristic
Test Iltem Standard Test Item Standard
Short Time Overload +(0.5%+0.0005Q) Thermal Shock +(0.5%+0.0005Q)
Resistance to Soldering PR Load Lif 1(1.0%+0.0005Q))
Heat #(0.5%+0.00050) oad Lte ML27:4(2.0%+0.00050)
Solderability Min. 95%coverage
e W"h
ng "'H A RoHS; J IATF ‘I 6949 This document is a general reference only
1.11 e Compliant Any inquiry/technical support pls. send

o SR R ISO 1 4001 email to your contact sales.



Metal Foil Wide Terminal Chip Resistors
(MW Series) ROY”

Derating Curve ROYALOHM
_ s5C 70°C 155°C
& 1007 ‘ ;
2 sof Al
3 I N
- 60T T T
I ! ; :
e 4op :
2 ol :
[} & M '
% 0 H H \
S 604020 0 20 40 60 80 100 120 140 160 80

Ambient temperature (°C)

Operating Temperature Range -55~+155°C

Resistance
Tvoe Power T.C.R Max Rating Max Overload Rang
yp (70°C) (PPM/°C) Current Current
10.5% 1% 2%
+100 31.62A 50A / / 1mQ
MwWo08 1w 100 22.36A 35.35A 2mQ~9mQ / /
+50 10A 15.81A 10mQ~100mQ / /
100 38.72A 61.23A / / /
MW12 1.5W 100 27.38A 43.30A 2mQ~9mQ / /
e e e e e e e e e o e e ) -4
+50 12.24A 19.36A 10mQ~100mQ / /
----------- o ----------------r----------------‘---------------- e o ] o e e
+100 44.72A 70.71A / / /
S —— R e - e -
MW15 2W +100 31.62A 50A / 2mQ~9mQ /
e e e e e e e e e e —————————— e o e e e O -4
+50 14.14A 22.36A 10mQ~20mQ / /
----------- o ----------------F---------------"---------------- e o ] o e e
+100 54.77A 86.60A / 1mQ~9mQ /
MW25 3w bommmmmmm oo B It b o mm e B bt Lt bt 4
50 17.32A 27.38A 10mQ~100mQ / /
Characteristic
Test Item Standard Test Item Standard
Short Time Overload 1(1.0%+0.5mQ) Load Life in Humidity 1(2.0%+0.5mQ)
High Temperature +(1.0%+0.5mQ Load Life (Endurance) +(2.0%+0.5mQ
Exposure _( U%+0.0om ) _( .0%+0.0om )
Low Temperature Storage (1.0%+0.5mQ) Resistance to Soldering Heat +(1.0%+0.5mQ)
Temperature Cycling 1(1.0%+0.5mQ)

RoHS; This d ti | ref |
wS @ IATF 16949 s documert s o gerera efernce ony

i‘ 22"
email to your contact sales.
Rev : SR20221025-2-R ISO 1 4001




Legal Disclaimer W
AVAVA ®
nNOY

VYW

ROYALOHM

The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.

PRS]] 1

This d ti | ref |
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o S0 100 ISO 1 4001 email to your contact sales.




Ultra High Power Thick Film
(SP Series)

‘J"Zf'

« High Power Rating up to 6W
« Surge Withstanding Capability
« AEC-Q200 Compliant
e Suitable for both wave & reflow soldering
s B2 avallable in KIT packaging (E-24)
. eS|gn patent # : 1566261

Features:

A Digital Cameras
~.» Computer & Wi Fi modules
A . Warnlng System & Security

n‘ons” | Iay

bg) back light rter

ower supply/tool§ — ition Controls
« Medical . ement
« Battery Chargers/BMS
» Telecom Equipment

y

Alternative for:

Bourns CHP
Vishay RCP

IATER1'6949,
www.royalohm.com m mﬂ




Ultra High Power Thick Film (SP Series)

ILIAlA'

ROY

VYW

®

Power Rate Comparison ROYALOHM
Power (70°C)
Heat Rise Chart
Size |[Standard| HP SP 5 lie —sp27
= P20
0402 | 1/16W | 1/10W ] 2 & s
e gg sP12
0603 | 1/10W 1/5W - £ 5 —$P10
g 45 .
0805 1/8W 1/3W - E gg
1206 1/4W 1/2W - 20 40 60 80 100
Rated Load (%)
2010 3/4W 1TW 2W
2512 1TW 2W 3W
2817 3 - 4W Surge Performance
4320 = - 5W SP Series 1.2/50us Lightning Surge
4527 - - 6w e See SP27
222 SP20
W meaill i SP17
**SP series value range 1%, 5% 1R-10M g PEainza SP12
%’ ___:J,::/"
B 100
Y
"' A 5 1 10 100 1000 10000 100000 1000000
C ‘[ Resistance(Q)

Recommended Solder Pad

Size Dimension(mm) 4 Layer PCB specification:
A B c 1) Outside 2 layers(Top and Bottom)with
SP10 3.00 2.00 3.90 copper foil thickness at 20z.
SP12 3.70 2.80 2.70 2) Inside 2 layers(middle layers)with copper
SP17 4.70 3.30 3.40 foil thickness at 40z.
SP20 5.50 3.90 6.10
SP27 7.20 4.00 6.50
N m:nﬂ : :
e I e IATF 16949 Ay naumyieohnioal support pls. send

St

email to your contact sales.

ISO 14001

Rev : SP20221005-4-R



Legal Disclaimer W
AVAVA ®
nNOY

VYW

ROYALOHM

The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.

PRS]] 1
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\WidejTerminalyThickiEilm
(WRISeries)

Eeatlres:

JComplyAWithIAE €1@200)

JighlRower

JSUitablelforbothiwavelare flow/soldering

<lConsumenElectronics!
<IRrinter;

s JIPoweriSupply,

< sllighting
JAttomotivelJEVACharging
<BLDEIMotors!
JAlarms|&fsecurities
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Wide Terminal Thick Film (WR Series)
Derating Curve _VVV'

2 1000 LERS RES AL ROYALOHM
£ 100 N !
£ 8 sop N 5
o5 eop | i
e 1 H |
2 © 40H : :
& 2 204 5 N— 1
s oL : \J "= 1. Protective layer
o 60 -40 20 0 20 40 60 80 100 120 140 160 180 — 123 2. Resistive Element
R 3. Termination (Inner) Ni / Cr
Ambient temperature 3F358 ) (°C) 4. Termination (Between) Ni

5. Termination (Outer) Sn

. . . . 6. High purity Alumina substrate
Dielectric Withstanding Voltage : 500V

Power Resistance Max Max
Type (70°C) Range Working Over load T.C.R.
1%,5% Voltage Voltage
10Q : 1400
1/3W 10Q~1M 150V 300V 10Q~100Q: £200
WRO08 >100Q: £100
10Q~ <30mQ: 1400
(0508) 2/3W 10mQ ~ <10Q / / 500 1(;"0_ 150
/ Jumper<50mQ 4A 8A /
10Q~100Q: £200
1/2wW >10Q ~ 1M 200V 400V ~1000: +100
WR12 10Q~ <100mQ: 200
1w 10mQ ~ 10Q
(0612) Om@~ 10 ! ! 100mQ~ 10Q: +150
/ Jumper<50mQ 5A 10A /
10Q~10Q : 2400
>1Q ~ 1M 200V 400V <10Q~100Q: £200
WR20 w >100Q: +100
(1020) 10mA ~ 10 10Q~ <30mQ: 200
om / ! 30Q~ 1Q: +100
/ Jumper<50mQ 6A 12A /
10Q~ <30mQ: +200
300~ 1Q: £100
WR18 1w 10mQ ~ 1MQ 200V 400V 1Q~10Q : 400
(1218) <10Q~100Q: £200
>100Q: £100
/ Jumper<50mQ 6A 10A /
1Q~10Q : 1400
2W >10 ~ 1M 200V 400V <10Q~100Q: £200
WR25 >100Q: £100
(1225) 3W - 10Q~ <30mQ: +150
10mQ =10 / ! 30Q~ 1Q: +100
/ Jumper<50mQ 6A 15A /
PSS J"EI;?‘\ ’ @ IATF 1 6949 This document is a general reference only
! . . Any inquiry/technical support pls. send
iild \K*:/ oI ISO 1 4001 email to your contact sales.

Rev : WR20220428-1-R



Legal Disclaimer W
AYAYA ®
NOY

VYW

ROYALOHM

The information provided in the catalog/data sheet /single pages/short form is for the
purpose of describing product specifications only, and ROYALOHM and its affiliates
(hereinafter collectively referred to as "ROYALOHM") hereby disclaim any liability for any
errors, inaccuracies or incompleteness contained in any product-related information
(including but not limited to product specifications, datasheets, pictures, graphics).
ROYALOHM reserves the right to modify this content without prior notice. Thank you for
your understanding.

ROYALOHM makes no representation, warranty, and guarantee as to the fitness of its

products for any particular purpose or the continuing production of any ROYALOHM

products.

To the maximum extent permitted by law, ROYALOHM disclaims

I. any and all liability arising out of the application or use of any ROYALOHM product,

[I. any and all liability, including without limitation special, consequential or incidental
damages, and

[ll. any and all implied warranties, including warranties of fithess for a particular
purpose, non-infringement and merchantability.

ROYALOHM products are not intended for use in medical, life-saving, or life-sustaining
equipment, nor are they intended for any other purpose where product failure or
mismanagement could endanger life or cause harm to or death to the human body.
Customers use or sell ROYALOHM products for the above purposes at their own risk. If
need products for such purposes, please be sure to consult with our company to obtain
relevant information about the applicable products.

Regardless of the application of ROYALOHM products, it is recommended to carry out
safety tests while using measures such as protective circuits and redundant circuits to
protect the safety of equipment.
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