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Resistors

ROHM, the pioneer in chip resistors, offers a broad lineup, ranging from
the ultra-compact MCR004 series units and the high reliability
surge-resistant ESR series to high voltage resistance models (KTR
series) and products optimized for current detection (PMR series). Select

the ideal solution to fit set requirements.

Resistors
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Resistor Lineup

Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (ppm/°C) | Resistance range (¢3) | Operating temperature range (°C)
Compact Thick Film Chip Resistors <MCR Series>
J(=5%
MCROO4 | 0402(01005) oo F((+ : /°)) +250 100 3M
. = ‘o
1120 J(£5%) +600/-200/+250 * 1to 10M
MCR006 0603(0201) (0.08) F(x1%) +250 10 to 10M
D(+0.5%) +200/+100 * 10to 1M
J(£5%) +500/-250/+200 * 1to 10M 55104125
MCRO1 1005(0402) . (01 sts) F(x1%) +100 10 o 2.2M
’ D(+0.5%) +100/+50 * 10 to 1M
J(5%) +400/+200 * 1t0 10M
MCR03 1608(0603) (1618 FX(x1%) +100 10 to 10M
: D(20.5%) +100/+50 * 10to 1M
1/8 J(£5%) +400/+200 * 1t0 10M
MCR10 2012(0805) (0.125) F(+1%) +100 10 to 2.2M
5 e -55 to +155
1/10(0.1 D(+0.5%) +100/+£50 10to 1M
p Re o) R Se
1/4 J(£5%) +400/+200" 1 to 10M
MCR18 3216(1206) (0.25) F(x1%) +100 10 to 2.2M
1/8(0.125) D(x0.5%) +100/+50" 10to 1M
1/4 J(£5%) 500+350/+500/+200" 1 t0 3.3M -55 to +155
MCR25 3225(1210
(1210) R (0.25) F(x1%) +100 10to 1M
1/2 J(£5%) 5004350/500/+200/4350" 1 to 560k
MCR50 5025(2010
o) (0.5) F(x1%) +100 10 to 180k
0, £
MCR100 6432(2512) ] J(£5%) 500:£350/+500/+350/200 1 to 100k 5510 4125
F(x1%) +£100 10 to 82k
ow O p Re o)
MCRO1 1005(0402) 1/16(0.063) F(x1%) +400 1.0t0 9.1
MCR03 1608(0603) 1/10(0.1) F(+1%) +400 1.0t09.1
500+300 0.047 t0 0.091
J(£5%) 400+200 0.1t00.13
1/4 +250 0.15t0 0.91
2012(0805
MCR10 (0805) (0.25) 500+300 0.047 to 0.091
F(+1%) 4002200 0.1t00.13
+250 0.15 10 9.1
500+300 0.047 to0 0.091
J(£5%) 400+200 0.1t00.13
1/4 +250 0.15t0 0.91
MCR18 3216(1206
(=18 (0.25) 500+300 0.047 t0 0.091 55104155
F(+1%) 4002200 0.1t00.13
+250 0.15t0 9.1
3002300 0.047 to 0.091
R J(¢5%)
1/2 +200 0.1t0 0.91
MCFs (1110 (0.5) o 300+300 0.047 to 0.091
(=t %) +200 0.1t09.1
500+300 0.047 to0 0.091
J(£5%) 400+200 0.1t00.13
12 +250 0.151t0 0.91
MCR50 5025(2010) (0.5) 500300 0.047 t0 0.091
F(+1%) 400+200 0.1t00.13
+250 0.15t0 9.1
500300 0.047 to 0.091
J(£5%) 400+200 0.1t00.13
+250 0.15 t0 0.91
MCR100 6432(2512 1 * ; 12
(2512) 500300 0.047 10 0.091 S5 to+125
F(+1%) 400200 0.1t00.13
+250 0.15 t0 9.1
Thick Film Low Ohmic Chip Resistors <UCR Series>
1/8 J(5%)
s UCRO1 1005(0402) (0.125) Fz1%) 0 to 300 68m to 910m
0,
(01/245) ‘lj:((f //)) 010250/0t0200 | 20m to9im*
*  UCR03 1608(0603) py J (:50;)
R =22 0to 150 -
(0.20) Fx1%) 100m to 910m 55 to +155
113 J(£5%) 250+200/0 t0 250/0 0 150 | 11m to 100m
2012(0805
UCR10 (0805) (0.33) F(=1%) 0to 250/0 to 150 | 20m to 100m
J(£5%
UCR18 3216(1206) 0.5) F((: 10;’)) 010 350/0 10 200/0 10 150°| ~ 11m to 100m
- = (<]

% : Under development
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Passive Components

-55 to +155

Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (ppm/°C)| Resistance range (¢p) | Operating temperature range (°C)
Ultra-Low Ohmic Chip Resistors for Current Detection <PMR Series>
J(£5%
PMRO3 1608(0603) o) F((+ - %)) +150 1om
12 J(£5%)
PMR10 2012(0805) (0.5) G(+2%) +150 2, 3m, 4m, 5m. 6m.
F(x1%)
3 J(+5%) 7m, 8m, 9m, 10m
+5%
PMR18 3216(1206 — +150
(1206) {R (0.75) F((4_-1 /o))
J(x5%
+100 1m, 2m, 3m, 4m, 5m
PMR25 3225(1210) 1 F(e1%) +
J(£5%)
PMRSO 5025(2010) ! F(x1%) 100 1m, 2m, 3m, 4m, 5m,
+5% 6m, 7m, 8m, 9m, 10m
PMR100 6432(2512) 2 J(x5%) £100 "

Ultra-Low Ohmic Wide Terminal Chip Resistors <PML Series>

H PML50
* PML100

5025(2010)
6432(2512)

J(£5%)

-55 to +155

J(x5%)

0.5m, 1m, 1.5m, 2m, 2.2m

J(25%
LTR10 2012(0805) A o5 F((:1°/)) +150 47m109.1 5510 +155
J(£5%) +200
1to 1M
* LTR10 2012(0805) 025) F(z1%) oo ©
- +
D(+0.5%) - 10to 1M
J(£5%) +200
LTR18 3216(1206) iR (2,’ g) F(x1%) 100 110 1M -55 to +155
B +
D(+0.5%) = 10to 1M
J(+5%) +200
LTR50 5025(2010) 1 F(z1%) 0o 1to 1M
.
D(+0.5%) = 10 to 130k
% : Under development # 1 1mQ and 2mQ only : +150ppm/°C
Low Ohmic Lineup Distribution Matrix
M Rated Power - Size
W] 0063 | 01 |[0125| 02 | 025 [ 033 | 05 | 0.75 | 1 1.5 2
6432 HE I Ultra-low Ohmic Chip Resistors
for Current Detection
5025 | | PMR Series
G225 n PMR50
3216 | |
Ultra-low Ohmic Wide Terminal
2012 CHIT B o Qi Wi Tornna
1608 [ ] [ ] PML Series
1005 . PML50

M Resistance Value - Size (Less than 10Q)

6432 | PMR100: Tmto fom | MCR100: 47m t0 9.1
| PML50:05mto2m : i i
5025 ' PMRS50: 1mto 0m | MCRS0 : 47m t0 9.1
= 3225 PNRES: miobm : MCR25 : 47m t0 9.1
£ [PMR18:2mto 10m | i i
g 3216 ! UCRi8:1imto100m
@« E MCR18 : 47mto 9.1
'PMR10:2mto 10m ¢ LRi0:47mtoot
2012 © UCRIO:timtofoom §
: MCR10 : 47m to 9.1
1608 PMRIIOn | UCRO3:20mto910m | MCRO3:1t00d
1005 | UCRO1:6Bmt0910m | MCRO1:1t09.1
0.5m im 10m 47m 100m 1

8 Thick Film Low Ohmic Chip Resistors

UCR Series
&
UCR10

I High Power Wide Terminal Chip Resistors

(Low Ohmic Type)
LTR Series <
LTR10
Standard Chip Resistors
(Low Ohmic Type)
MCR Series MCR10

10 Resistance Value (Q)
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Pasiive Components

Part No. Size (mm(inch)) Circuit Rated power (W) | Temperature coefficient (ppm/“C) Tolerance Resistance range () | Operating temperature range (*C)
Anti-Surge Chip Resistors <ESR Series>
+200 J(£5%)
1/5 1to 10M
ESR03 1608(0603) ©0.2) +100 F(+1%) (o]
) +100 D(+0.5%) 10 to 1M
1/4 +200 J(£5%) 1to 10M
ESR10 2012(0805) (0.25) +100 F(+£1%) 1to 10M
0,
: sw L seosd oo | s
1/3 &S S
ESR18 3216(1206) (0.33) +100 F(x1%) 1t0 10M
) +100 D(+0.5%) 10 to 1M
12 +200 J(£5%) 1to 10M
ESR25 3225(1210) (0.5) +100 F(£1%) 1to 10M
+100 D(+0.5% 10 to 1M
g oltage Re ance p Re 0 R Serie
1/10 +200 J(£5%)
KTRO3
1608(0603) ©0.1) 2100 F(z1%) 1to 10M
1/8 +200 J(£5%)
KTR10
2012(0805) I (0.125) 1100 F(z1%) 1to 10M oo
R
1/4 +200 J(£5%)
KTR18
3216(1206) (0.25) 2100 F(e1%) 1to 10M
+200 J(£5%)
KTR25 173 =
3225(1210) (0.33) 2100 F(e1%) 1to 10M
Sulfuration-Resistant Chip Resistors <TRR Series>
1/16 +500/-250/+200 * J(£5%) 1to 10M
TRRO1 1005(0402) (0.063) 100 F=1%) e
* J(£5% 1to 10M
TRRO3 1608(0603) 1/10 +400/+200 ( )
. (0.1) +100 F(1%) 10 to 10M 5510 4155
1/8 +400/+200 * J(+5%) 1to 10M
TRR10 2012(0805) (0.125) 100 F(z1%) 1010 2.2M
1/4 +400/+200 * J(£5%) 1to 10M
TRR18 3216(1206) (0.25) +100 F(x1%) 10 to 2.2M
ompa p Re o] etwo R Serie
MNRO02 1005 x 2 0.063 / Element +300 J(£5%)
+200 J(£5%)
MNR12 1 2 0.063 / Element
008 % EER‘[?HZ +100 F(+1%)
MNR32 3216 % 2 0.125 / Element £200 J(5%) 10to 1M -5510 +125
MNRO4 1005 x 4 0.063 / Element +200 J(£5%)
MNR14 1608 x 4 R1 [|R2[]R3[|R4 0.063 / Element +200 J(x5%)
+100 F(x1%)
MNR34 3216 x 4 0.125 / Element +200 J(£5%)
ompact 8-Eleme p Re or Netwo R Serie
MNR15 1608 x 5 0.031 / Element +200 J(£5%) 56 to 100k
MNR35 3216 x 5 E g E E f 0.063 / Element +200 J(=5%) 56 to 100k 55 t0 +125
-55 to +
MNR18 1605 x 8 g Q @ g @ @ Q g 0.063 / Element +200 J(£5%) 10to 1M
e — erie
Part No. Size (inch) Circuit No. of pins |No. of elements| ~ Rated power (W) Impedance (Q) Voltage standing wave ratio |Operating temperature range (C)
4 R1 3
RCNO02 1010 (0402) Re R2 4 3 0.04 / Package 50 Less than 1.3 -55to +125
1 2
ow P Paper Tape p Re o)
Part No. Size (inch) Pitch (Taping) Minimum Order Quantity
MCRO3MZPJ
MCRO3MZPFX 1608(0603) 2mm 10,000 pcs.
MCRO3MZPD

# . The temperature characteristics will vary depending on the resistance value

05 Resistors ROHM



Passive Components

UCR Series (11mQ~)

Summary Features Applications

Thick film resistive elements were + Compact * Notebook PCs, mobile phones,
used to create this lineup of ultra-low - High performance HDDs, portable audio players,
resistance products ranging from power supplies, motors, and more
11mQ to 910mQ. Ideal for current

detection.

Resistance changes minimized

The rear-mount structure prevents changes in the resistance value during mounting.

MCR (Standard Product) UCR Shorter current pathway

g » =3

Stable, low resistance characteristics guaranteed - regardless of ambient conditions

m Comparison of the resistance change rate between the UCR series and general-purpose products

5 | Ambient temperature:-55°C |

5 4%1% |Ambient temperature:-55°C

Resistance line at an ambient temperature of 25°C

Resistance Change Rate (%)
\
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o e
*
Resistance Change Rate (%)
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—-5.1%
-5 ® 5
MCR10 MCR10
(General-purpose product) UCR10 (General-purpose product) UCR10
47mQ 47mQ 47mQ 47mQ
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficent (opm/°C)| Resistance range (€2) | Operating temperature range (°C)
1/8 J(5%)
* UCRO1 1005(0402) (0.125) F(«1%) 0 to 300 68m to 910m
0to 250 20m to 47m
J(£5%
) 0to 200 51mto 91m
(0.25) 0to 250 20m to 47m
* UCRO03 1608(0603, 9
(0603) F(x1%) 0to 200 51mto 91m
1/5 J(5%)
(0.20) F(e1%) 0to 150 100m to 910m
250+200 11m to 18m
J(£5%) 0 to 250 20m to 47m -55 to +155
UCR10 2012(0805) R 05 0 to 150 51m to 100m
F(+1%) 0 to 250 20m to 47m
0to 150 51m to 100m
0 to 350 11m to 18m
J(+5%) 0 to 200 20m to 39m
1/2 0to 150 43m to 100m
UCR18 e (0.5) 010 350 11m to 18m
F(£1%) 0 to 200 20m to 39m
0 to 150 43m to 100m
% : Under development * The designs and specifications are subject to change without notice
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Summary

These ultra-low ohmic chip resistors utilize
ROHM’ s original structural design for
improved current detection precision.

A full lineup is available in resistances
ranging from 1mQ to 10mQ.

Unique trimless structure

Features

* High power

PMR Series (1mQ~)

Applications
- Current detection sets

+ Notebook PCs, HDDs, mobile
phones, DC/DC converters,
automotive systems, and more

Superior Resistance-Temperature Characteristics

- Ideal for high-speed switching circuits
+ Excellent heat dissipation characteristics
- Stable operation, even under extreme temperature fluctuations

[ Conventional Structure (With Laser Trim) ] [ PMR Series with Trimless Structure ]

‘ Current

A large inductance makes it
difficult to accurately detect current

. Current

-

Reduced inductance component

Circuit Examples

Battery Level Detection CPU Drive Current Control

- Stable resistance temperature characteristics

M Temperature Characteristics

250

C: Cold TCR (-55°C to 25°C)
H : Hot TCR (25°C to 125°C)

=3 T3 T3 T3

O 200
£
£ 150
=8
= 100
5
g
= T
D 0
Q H
O 5
@
:_,; -100
8 -150
S
= 1mo
-250
C H

Overcurrent Detection

Fan motor

o O\ L FET ————7 | e
— = .
] Ic 1© Detection \\‘ [
~— ﬂ : o — '
— _| Circuit I
g7 7
Ultra-low ohmic IC
?usr‘rsetr?{:j%;eclion Ay U\trat—\ov%/ ohmic
\ :
° 5 7 curentdetection 7o Tzt
S~ current detection
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (ppm/°C) | Resistance range (€2) | Operating temperature range (°C)
1/4 J(#5%)
PMRO03 1608(0603) (0.25) F(£1%) +150 10m
J(+5%)
PMR10 2012(0805) (2){?)) G2%) +150 2m, 3m, 4m,
F(+1%) 5m, 6m, 7m,
3/4 J(5% 8m, 9m, 10m
PMR18 3216(1206) 0.75) F§+1 0/"; 150
R J(_S‘;) -55 to +155
+£970 1m, 2m, 3m,
PMR25 3225(1210) 1 Fle1%) +100 am, 5m
J(+5%
PMR50 5025(2010) 1 F(j p 0/") +100 1m, 2m, 3m,
JE_S‘VO; 4m, 5m, 6m, 7m,
+070
2 * 8m, 9m, 10m
PMR100 6432(2512) F1%) =100

Resistors

#1mQ and 2mQ only: +150ppm/°C



Passive Components

Ultra-Low Ohmic Wide Terminal Chip Resistors for Current Detection
PML Series (0.5mQ~)

Summary Features Applications

ROHM’ s ultra-low ohmic wide terminal chip - High performance - Automotive .

resistors utilize a proprietary design for  * High reliability (i-e. power ste.erlnlg, ECU)

improved current detection accuracy. * Gurrent detection in large
current motors

Available in a range of resistances, from

0.5mQ to 2.2mQ.

Wide terminal configuration improves reliability
[ Conventional Short Terminal Type | [ Wide Terminal Type |

* Improved heat dissipation. Improved heat dissipation

i
+ Higher rated power (3W guaranteed in the 6432 size) Higher rated power

+ Wider contact area with the mounting plate provides a more reliable connection.

Ideal for vehicle applications exposed to temperature cycling / fluctuations.

Application Examples

Suitable for a wide variety of automotive applications, including HEV and engine systems

Power Windows

ECU
Mirrors Inverters
A/C
Headlights ABS
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (opm/°C)| Resistance range (€2) | Operating temperature range (°C)

* PML50 5025(2010) R 2 J(5%) +200 0.5m, 1m, 1.5m, feL o

% PML100 6432(2512) 3 J(z5%) £200 om, 2.2m ootos
% : Under development *The designs and specifications are subject to change without notice
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Pasiive Components

High Power

Summary

ROHM'’s novel heat dissipation design

Features

* High performance

Wide Terminal Chip Resistors (Low Ohmic Type)
LTR10 Series (47mQ~)

Applications

+ Automotive systems

ensures higher rated power. The broad - High reliability + PCs, HDDs, and other
lineup ranges from 47mQ to 9.1Q. devices requiring current
detection
. y .
The industry’s highest rated power = Fated Power
+ Original heat dissipation design ensures higher power handling capability Size General-purpose MCR Series LTR Series
2012 0.25W

q» 05w

Excellent temperature cycling resistance

M Temperature Coefficient

+ Optimized design results in lower TCR than conventional products Size | General-purpose MCR Series | LTR Series
Example
[ ple] 500+300
MCR (47mQ) 500+300ppm/°C (0.047 to 0.091Q)
l 400+200 Improved
5025 t 19 P +150
LTR (47mQ)  +150ppm/°C (01100.139) e
+250
(0.15t0 9.1Q)
Rear-mount structure _ o
(Top view ) ( Side view )
Therear-mount structure minimizes resistance
changes during mounting. R D E 2
Rated power is also significantly improved. ... |
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (opm/°C)| Resistance range (€) | Operating temperature range (C)
1/2 J(x5%)
LTR10 2012(0805) R 0.5) Fa1%) +150 47mto 9.1 -55 to +155

09 Resistors

+ The designs and specifications are subject to change without notice



Passive Components

High Power Wide Terminal Chip Resistors

LTR Series

Summary Features Applications

&z

Making the long side of the resistor + Strong against surges + Automotive systems,

HDDs, and more

the electrode reduces the distance + High reliability

between the electrodes, improving

temperature cycling strength.

Superior connection reliability against thermal cycling

100

Test Conditions: -30°C/+105°C

§~ 9o || ™ LTR50 High Power Chip Resistor |
. . . T C . . % 4 MCR50 General-purpose Resistor
- Outstanding junction reliability characteristics against heat cycling. & 8 ——
Q
The LTR series is highly resistant to soldering cracks caused by thermal stress. 2 o
£ 60
8 50
Wide Terminal LTR Series | General-purpose MCR Series (e] o
x
Distance 8
Between ¢ Long = S\ 30 7 LTR series units exhibited
Electrodes > 5 20 no cracking, even after 3000
= temperature cycles.
: Eﬁe_ct:/gf PSB . Mechanical stress on Mechanical stress on g 10
xpansion/Contraction| ., ~+i uncti S . M
junction area small junction area large e 7 s
Junction Number of Temperature Cycles (Cyc.)
Reliability Very good Good

3kV* electrostatic discharge resistance

(+EIAJ4710-

1 Human Body Model)

ROHM’s unique resistive element structure and trimming design ensure greatly improved surge resistance characteristics Only ROHM guarantees an
electrostatic discharge resistance of 3kV (wide terminal type).

M High Power Chip Resistors (Wide Terminal Type) vs. General-purpose Chip Resistors (MCR Series)
<2012 Size> <3216 Size> <5025 Size> L
Q Q Q
§ ¢ g ¢ g 0 D Dev Sample
® \ ‘ / » \ ‘ / ® - Significant c
o -5 D -5 — o -5 provement—]
g Pt _ Significant c in anti-surge
g \ /S‘Q"iﬁca"“ g \/lmprovemem 8 characteristics
5 o improvemeny G o U Lt O -0 LTR10ATR18| LTRS0
8 \ / characteristics 8 8
% . % 3 % -5 DCV (Applied Voltage) 3kV 5kV
.§ \'4 .é .§ No. of Cycles +10times [+10times
T -20 L L I L L x -20 L L L L L o -20 L L L N L C (Capacitance) 100pF 100pF
10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k ™M 10M R1 (Discharge Resistance) 1.5kQ 1.5kQ
Resistance () Resistance (Q) Resistance (Q)
LTR Series | MCR Series
H i H 2012 0.25 0.125
e Higher rated power makes it possible to use smaller resistors. 3216 0.5 i 0.25
rated power 5025 1 ~
6432 — | 1
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (opm/°C)| Resistance range (€2) | Operating temperature range (°C)
J(£5%) +200 L,
* LTR10 2012(0805) (01 /245) F(=1%) 100 °
D(x0.5%) * 10to 1M
J(=5%) +200 1t0 1M
LTR18 3216(1206) R (8/ g) F(=1%) 0 -55 to +155
: D(0.5%) 100 1010 1M
J(=5%
(5%) +200 1 to 1M
LTR50 5025(2010) 1 F(x1%) -
D(x0.5%) * 10 to 130k

9 1 Under development

Resistors
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Pasiive Components

Anti-Surge Chip Resistors
ESR Series

Summary Features Applications

Significantly improved anti-surge + Small + Electronic devices requiring
characteristics have been achieved + Surge-resistant anti-surge and anti-pulse
due utilization of original resistor characteristics.

construction and trimming processes.

* » " "
3kV" electrostatic discharge resistance (o1 vumn sooy wose) .
ESR03/10/18 | ESR25
An electrostatic discharge resistance of 3kV has been achieved using novel construction DCV (Applied Voltage) | 3kV 5KV
bcv c Sample  No, of Cycles +10 times|+10 times
and trimming processes, resulting in a greater degree of reliability. C (Capacitance) 100pF | 100pF
R1 (Discharge Resi 1.5kQ_| 1.5k

Significant improvement in endurance surge characteristics

M Anti-surge Chip Resistors (ESR Series) vs. Conventional Chip Resistors (MCR Series)

5 < 1608 Size > 5 < 2012 Size > 5 <3216 Size >

IANE N
N

L L L L

5 <3225 Size >

o
o
o

o

——
\ T/

= ESR03
- MCR03
L

A/

~

= ESR25
— MCR25
L

™ _~
T\

—15 7 = ESR10
= MCR10
—20 L n L . .

10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M 10 100 1k 10k 100k 1M 10M
Resistance (Q) Resistance (Q) Resistance (Q) Resistance (Q2)

1
o
|

o
|

o

A
=
4
>
4
>

iy
&
1
&

Resistance Change Rate (%)
1
E

Resistance Change Rate (%)
Resistance Change Rate (%)

Resistance Change Rate (%)

|
N
=)
|
N
=]
|
N
=]

Double the conventional rated power

. General-purpose
ESR Series MCR Series
Significantly improved voltage resistance characteristics have been achieved 1608 0.2W 0.1W
through utilization of original resistive element structure and trimming design. 2012 0.25W 0.125W
Only ROHM guarantees 0.2W in the 1608 size. 3216 0-33W 0-25W
) ) ) 3225 0.5W ‘ 0.25W
A higher rated power enables smaller resistors to be used, saving space.
5025 - | 0.5W
Downsizing
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coefficient (opm/°C)| Resistance range (€2) | Operating temperature range (°C)
J(x5%) +200
1to 10M
ESR03 1608(0603) (2,{ g) F(x1%) +100
D(+0.5%) +100 10to 1M
J(+5%) +200
1to10M
ESR10 2012(0805) o /245) F(=1%) 100 °
: 0
" Djios.f/ﬂ)) 1;83 10to 1M 55 t0 +155
s (£5%) * 1to0 10M
ESR18 3216(1206) (0.33) F(x1%) +100
D(+0.5%) +100 10to 1M
J(+5%) +200
ESR25 3225(1210) ((1){ §) F(x1%) +100 1o Tom
D(+0.5%) +100 10to 1M

11 Resistors




Passive Components

High Voltage Resistance Chip Resistors
KTR Series

\ 2
©

Summary Features Applications

High voltage characteristics (more than + Compact + Camera flash circuits
double that of conventional products) * High voltage + Inverter circuits
have been achieved through the use of + Power supplies

proprietary construction and trimming

processes.
H |gh Vo‘tage reS|Stance M High Voltage Resistance Chip Resistors (KTR Series) vs. Conventional Products (MCR Series)
<1608 Size> <2012 Size> <3216 Size>
, . . . . . . KTRO03 and MCR03 KTR10 and MCR10 KTR18 and MCR18
ROHM’s unique resistance pattern and trimming design prevent concentration of the Voltage Resistance Comparison Voltage Resistance Comparison Voltage Resistance Comparison
40 40 40
voltage load, resulting in more than twice the voltage resistance of our own o % e 2w
2 00 R 00 )
general-purpose products (MCR series). £ .20 " £ 20 ~——~ £ .20 *\\
, , o E S DN N - N
High voltage resistance circuits requiring multiple resistors can reduce the number of §-0 g0 \ 1 §-00
O _g, G _g, O _g
components by replacing conventional chip resistors with KTR series units. They are ideal 8 BD \ §‘ZZ \ 8 “
2 20 \ 2. \ | 2. \
for mobile products, which are becoming increasingly compact and thin. g1 g \| 3™ \
o -14.0 o 140 \» o 140
-16.0 -16.0 -16.0 \
. . 80
[leltlng Element Voltage] 0 200 Vou;ogﬂe(v’ 600 800 0 200 w\c/oltaf;)eﬂ(v) 800 1000 0 200 400 G\D/gnsgi 1(\0,)00 1200 1400
. . . . <1608 Size> <2012 Size> <3216 Size>
The rated voltage is defined as the maximum voltage that can be applied KTRO3 and MCRO3 KTR10 and MCR10 KTR18 and MCR18
550 rated voltage comparison 550 rated voltage comparison = rated voltage comparison
continuously and is calculated using the following equation: . H—cr — o - 890 — w0 —womo——] - 599 H— s —wom— 3
o o > ]
Rated Voltage (V) =\/ Rated Power (W) x Nominal Resistance (Q) 33‘;3 g’ggg / 3’323
g 300 / § 300 / § 300
Note that the limiting element voltage of the element should not to be B o / 3 200 / B oo
& 150 // & 150 /I & 150 ~
exceeded. o o o 7
010 100 1k 10k 100k 1M 10M 0\0 100 1k 10k 100k 1M 10M 0 10 100 1k 10k 100k 1M 10M
Resistance () Resistance () Resistance ()
Circuit Examples
Camera Flash Circuit Inverter Circuit for Display Backlights
High Voltage Resistance
e’ Chip Resistors c Voltage
FiE===== N ] eleme'nt
. . I B L
| [R+4 300V or more.
: 1 I/ [/ |Fluorescem Tubel |
[ [ [ !
i) N
777 [10MQ [Xenon
tube
-
100kQ High Voltage Resistance
Chip Resistors
Lineup
Part No. Size (mm(inch)) Circuit | Rated power (W) |Limiting element voltage (V) Tolerance Temperature coefficient (opm/°C)| Resistance range (€2) | Operating temperature range (°C)
1/10 J(£5%) +200
KTRO3 1608(0603; 350 1to 10M
(0603) (0.1) F1%) 100 010
J(5% 200
KTR10 2012(0805) (011/25) 400 Fii : °/° ; f 00 1 to 10M
. x 0, ==
KTR18 3216(1206) " 1/4 500 J(59%) =200 1to 10M e
(0.25) F(+1%) +100
1/3 J(+5%) +200
KTR25
3225(1210) 0.33) 600 Fe1%) 2100 1to 10M

Resistors 12
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Sulfuration-Resistant Chip Resistors
TRR Series

Y &

Summary Features Applications

The special internal structure prevents + High reliability + Circuits exposed to sulfur-rich
sulfurated gases from entering, resulting in environments, such as those
greater reliability and stabler operation in in automotive systems.

sulfur-rich environments compared to

general-purpose products.

Reliable in sulfurated environments

Until now, resistors were particularly susceptible to failure in sulfur-rich environments. In response to this, ROHM’s offers the TRR series featuring an

internal structure resistant to silver migration and the formation of silver sulfide, resulting in a greater level of reliability.

M Sulfuration Test Results

](Soilr\:r?;tsigll’]ﬁde [ General-purpose Product ]
100
90 - ?’Sﬁ;ﬂiresistant Product)
80 —&— MCRO03
= (ROHM’s General-purpose Product)
s 70 —&—  Competitor's
o) General-purpose Product
§ 60 ] :
= 50 Test conditions: (it 250 s
§ 40 -f-- Excellent . Sealed inside a desiccator together [ Sulfur-resistant Product]
o 30 sulfuration-resistant N with sulfur powder and maintained "
20 (-1 characteristics - at a high temperature (110°C)
10 T R
0
0 100 200 300 400 500 600 700
Time (h) After 750 hours
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coeficient (ppm/°C)|  Resistance range (€2) | Operating temperature range (°C)
e J(£5%) +500/-250 11t09.1
TRRO1 1005(0402) (0.063) +200 10 to 10M
F(x1%) +100 10 to 2.2M
+400 11t09.1
TRRO3 1608(0603) (15_18 J5%) £200 10to 10M
F(+1%) +100 10 to 10M
R e J(£5%) +400 1t09.1 -55 to +155
TRR10 2012(0805) (0.125) +200 10 to 10M
F(+1%) +100 10 to 2.2M
+400 11t09.1
TRR18 3216(1206) (0.25) ) +200 10to 10M
F(+1%) +100 10 to 2.2M

Also compatible with jumpers.
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Passive Components

0402-Sized Ultra-Compact Chip Resistors
MCRO004 Series

¥ Y

Summary Features Applications

ROHM’s 0402-sized ultra-compact

chip resistors are the smallest in the

+ Compact + Modules

+ Space-saving + Portable audio
world, contributing to increased space + Mobile phones

savings in mobile devices and module - Digital cameras

products.

Lightweight - Space-saving

Smaller footprint saves space, contributing to greater miniaturization

Example:

Surface area is reduced by 56% compared to the

MCRO006 (0603) and MCR004 (0402) package types,

Mounting area
reduced approx.

respectively, ensuring suitability with compact,

cutting-edge applications.

0402 Mounting Area
4.5mm’ / 40pcs

0603 Mounting Area
8.8mm?/ 40pcs

High dimensional precision Precision semiconductor processing technology

utilized for high dimensional accuracy

o®

o
Ultra-compact chip resistors in the 0402 and 0603 0.7%
Substrate “

Dimensional Tolerance

Terminal
Dimensional Tolerance

+0.02mm  +0.03mm

size require more precise process technologies
(compared to conventional processes) in order to
ensure high dimensional accuracy.

Press carrier tape applications

[ MCRO004 Series |
Press Carrier

[ Conventional ]

Press carrier tape tape is used in order to reduce failures Cluian: (FEElG

l Pocket

during the mounting process.

Paper Tape A =
aper Tape
— Press Carrier Tape Features — perien
Bottom Tape
- No adhesive substance on the bottom of the pocket (bottom tape not used).
- Highly precise pocket position.
Lineup
Part No. Size (mm(inch)) Circuit Rated power (W) Tolerance Temperature coeffcient (bpm/°C)| Resistance range (€2) | Operating temperature range (°C)
132 J(£5%) +250 10to 3M
MCR004 0402(01005) R (0.031) -55 to +125
: F(£1%) +250 10 to 3M

<Taping Specifications>

Part No. Taping No. Taping specs Min. order quantity (pcs)
YzZP Paper tape (2mm pitch) 15,000
MCRO004
27 RzP Embossed tape (1mm pitch) 40,000

Also compatible with jumpers.

Resistors
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Narrow Pitch Paper Tape Products

MCRO3MZP Series

Summary Features Applications
The pitch is half that of standard + Halves the number of reel changes + All products
products, resulting in double the + Cuts the amount of packaging waste

quantity per reel in the same by 50%

reel size ($180mm).

Doubles the time between reel replacement. Cuts package waste in half.

Conventional (MCRO3EZP) Narrow Pitch Paper Tape (MCRO3MZP)
4mm Feed Guide
]

FesdGuide\ (|) 4mm ]
|

Product Pitch : 2mm

10,000 pcs (per ree)

8mm

O O
£
:
Twice the number
of windings

Product Pitch : 4mm

5,000 pcs (per ree))

No new equipment required - Easy to install  Improves productivity by halving the number of reel replacements

Conventional Narrow Pitch Paper Tape

m Reel replacement comparison when mounting 20,000pcs
1005 Size (MCRO1MZP) 1608 Size (MCRO3MZP)

Replacement
5min.

Conventional product

“ (MCRO3EZP)

' 12.5%

time savings
> o o o o os duct T v = Narrow Pitch Paper Tape Products
) ame produc
R R N pifch ppENEEEEEEEEE RN RN (MCROSMZP)
10,000pcs / Reel
Product pitch : 2mm Product pitch : 2mm
Lineup
Part No. Size (mm(inch)) Product Pitch (Taping) Reel
MCRO3MZPJ
MCRO3MZPFX 1608(0603) 2mm 10,000 pcs.
MCRO3MZPD

15 Resistors




Passive Components

Dimensions
Unit : mm(inch)
Dimensions Series L W t a b
0402 L
(01005) ]
|:-:|I MCR004 0.4+0.02 0.2+0.02 0.13+0.02 0.1+0.03 0.1+£0.03
I~
b
0603 -
)
w
MCRO006 0.6+0.03 0.3+0.03 0.23+0.03 0.1+0.05 0.15+0.05
3%
b
1005 . L
(0402) | MCRO1 0.2+0.1

w
:.]I 1.00.05 0.5:0.05 0.35:0.05 0.25 0%

jI‘ TRRO1 0.33%0.08

[Nu
1608 (EEEBD) MCRO3
(0603) & I
» |  KTRO3 0.30.2
w 1.6+0.1 0.8+0.1 0.45+0.1 0.3+0.2
ESR03
E_]i T TRRO3 0.40.1
[MCR/KTR/ESR/TRR]  [PMR03] PMRO03 1.6+0.15 0.8+0.15 0.25+0.15 —_— 0.35+0.15
2012 MCR10 0.4:0.2
(0805) ”L’“ KTR10
2.00.1 1.25+0.1 0.55+0.1 0.3:0.2 0.420.2
I I —
h_.ﬂt o+ | TRR10 0.43 1915
[MCR/KTR/ESR/TRR]  [PMR10] PMR10 2.0+0.15 1.2+0.15 0.42100.28" £0.15 I 0.6t00.2" £0.15
3216 MCR18 0.5+0.25

(1206) o1

3 KTR18
}V IW 0.55+0.1 0.3:0.25 0.5+0.25
e ESR18 3.2+0.15 1.6x0.15

T +0.20
LLH‘_—JI‘LE!TE‘ TRR18 0.69 7372
[MCR/KTR/ESR/TRR] [PMR18] PMR18 0.42100.28" +0.15 _ 0.9t00.4" £0.15
3225 MCR25 0.55:0.15 0.5+0.25
(1210) ahe N
I I KTR25 3.220.15 2.5+0.15 0.55+0.1 0.5+0.25
0.30.25
ESR25 0.55+0.15
—
ST -
MCRKTRESR]  [PMRZS| PMR25 3.2:0.2 2.5+0.2 0.5210 032 0.15 0.5+0.2 1.2100.5" 0.2
5025 s
(2010) =~ i MCR50 5.0£0.15 2.5+0.15 0.55+0.15 0.6+0.25 0.6+0.25
o m
. o [m— | PMRSO 5.0£0.2 25:02 | 052100322015 |  0.5:0.2 19100.9' 0.2
[MCR50] [PMR50]
6432
(2512) *H* MCR100 6.3:0.15 3.2:0.15 0.55:0.15 0.6:0.25 0.6+0.25
o
L o ] 1 BMR100 6.4+0.25 321025 |05210032°:0.15| 05:025 | 23t01.1"%0.25
[MCR100] [PMR100]

Note: Numbers in () indicate the size in inches
*May vary depending on the resistance value. For additional details, please consult with a local sales representative.
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* May vary depending on the resistance value. For additional details, please consult with a local sales representative.
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SEMICONDUCTOR

®UCRO1 1.00.1 OUCRO3 “1(5.05 1.6+0.1 ®UCR10 2.0+0.1 OUCR18 3.2:0.15
0.28+0.1 203102 0.240.2 0.3:0.2
- - - w
5 o s
3 g R022| | R022| |3
2 { &
o o - -
< 9 9 2
& ~ [t} [t
5 #1:In the case of 20mQ<R<43mQ < 0 Q
=] +2 1 In the case of 43mQ<R<910mQ o = o
®LTR10 <Low ohmic>
o
2
a 2.0:0.1 05520.1 %
T he —12
R10 g
4 = o
3 Lz
g 3
I
o
OLTR10 OLTR18 OLTR50
- o o
S % =
3
g 2.0:0.1 0.55:0.1 o 8 3.2:0.15 05501 o 3 5.0:0.15 0952015 o
T o
0 - — & H
T = g T o 1S T 2 g
] 10 9 2
& o~ 1 © N e o S
4 - S - { o S
= D é\ I e 3 S D g{
2 S g S 2 o
g @ 3
S 15 S
®MNRO2 ®MNRO4 ®MNR12
= S y g
5| (=1
3 Equivalent Circuit 0.4=0.1 0301 & Equivalent Circuit 0620.15 & f}‘ Equivalent Circuit
S Diagram °© Diagram I © _ jL Diagram
= g *’ =
—rz g 0 E
a R1[]R2 < R1[]R2[]R3[]|R4 ‘f_’ R1[]R2
L - o
(=1
& 0.5:0.1
g 520. -
035:01  pp 0.35:01 R _p,ReR | 3 R1=R2
®MNR14 ®MNR32 ®MNR34
o o 5 3 ) o @ %
06:015 04:015 3 p Equivalent Gircuit 1.0£0.2 & = Equivalent Gircuit 1.0:02  08:02 G s Equivalent Circuit
620, .40, & 3 ! 47—# S y Diagram o 0 Diagram
‘ ‘ S 8 Diagram S S 3
L S — TN L I
I gf _ 1 Ty S
0 = 103 El 0 A
| R1 ||R2||R3[|R4 o) R1||R2 P R1 | |R2||R3||R4
4 2 e L —+ L
LI = L .
‘ S L—»‘ 27 | 9 ‘ 1.27| @
w H|
ES 05:0.1  R1—Ro—RsRe 26202 | & 0.55:0.1  Ry_pp | 5.240.4 o 0.55:0.1  Ry_Ro—Re=Rs
’ o
®NNR15 @MNR18 (Partial Marking Code) | g \iNR35
) o 3.8:0.1 3l S 3
Equivalent Circuit & &| Equivalent Circuit 3|  Equivalent Circuit
Diagram oL =° Diagram S Diagram
o 10 6
sl s S
H + vﬂ
] @ - o
Il sl s pai
048 8 1 5
+0.15 0.32:0.15 2
0.32+0.15 S,
0
() Reference Value
®PML50 ®PML100
'el
S S 052-032"
3 3 +0.15
- &
i Sy — 0w
T T g 135
3 P
4 4 %] TON
- L | 1<
o & o
3 3
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The content specified in this document is correct as of 18th June , 2010.

No copying or reproduction of this document, in part or in whole, is permitted without the consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter "Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein illustrate the standard usage and operations of the Products. The peripheral conditions must be taken into account when
designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising from any inaccuracy or misprint of such information, ROHM shall bear no
responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly, any license to use or exercise
intellectual property or other rights held by ROHM and other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the use of such technical information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.
While ROHM always makes efforts to enhance the quality and reliability of its Products, a Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. ROHM shall bear no responsibility whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life
or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). ROHM shall bear no responsibility in any way for
use of any of the Products for the above special purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

ROHM Sales Offices Contact us for further information about the products. R1060A
San Diego  +1-858-625-3630  United Kingdom +44-1-908-272400  Shanghai +86-21-6279-2727 Hong Kong +852-2-740-6262
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Nashville ~ +1-615-620-6700  Russia +7-495-739-41-74  Guangzhou +86-20-3878-8100  Penang +60-4-2286453 ROHM co" Ltd

Mexico +52-33-3123-2001  Seoul +82-2-8182-700  Huizhou  +86-752-205-1054  Kyoto +81-75-365-1218 21 Saiin Mizosaki-cho, Ukyo-ku, RO H m
Dusseldorf ~ +49-2154-9210  Masan +82-55-240-6234  Dongguan +86-769-8393-3320  Yokohama  +81-45-476-2290 Kyoto 615-8585 Japan

Munich +49-8999-216168  Dalian  +86-411-8230-8549  Shenzhen +86-755-8307-3008 TEL : +81-75-311-2121 FAX: +81-75-315-0172 SEMICONDUCTOR
Stuttgart  +49-711-7272-370  Beijing ~ +86-10-8525-2483  Xiamen  +86-592-238-5705

France +33-1-4060-8730  Tianjin +86-22-23029181  Zhuhai +86-756-3232-480 WWW. ro h m.com

Catalog No.53P6339E 07.2010 ROHM ©

I
|



