Thin film surface mount resistors

RM series

Metal thin film chip resistor

networks
B RM series AEC-Q200 Compliant

Features

- Relative resistance tolerance and relative TCR definable among multiple resistors
within package.

- Relative resistance tolerance: +0.01%, relative TCR: £1ppm/°C

- Number of resistors in package: 2 or higher, standard and custom circuits designs

available
- RG series equivalent reliability and long term stability: less than +0.1% drift after
Lead Halogen RoHS 10000 hour stress test.
4? \Q ") - RoHS compliant, 100% lead free
L
free free Compliance Applications

- Precision measurement instrumentation, medical electronics, automotive electronics

- Voltage divider and amplification circuits that require very precise relative resistance
tolerance and TCR

- Multi step precision amplification circuits for minute signals

@ Part numbering system

RM 2012 A-***/*** PWXL 10

Packaging quantity:
Series code ‘ 10(1,000pcs), 50(5,000pcs)
Size: RM2012, RM3216, RM3225 Relative resistance tolerance
circuits Relative TCR
Absolute
Nominal Resistance Value(R1/R2) TCR Absolute resistance tolerance

RM 3216 C - XXX -10

Packaging quantity:
Series code 10(1,000pcs), 50(5,000pcs)
Size: RM3216, RM3225, RM6432 Custom part number (e.g.)N10
circuits

% Please contact our sales office regarding custom products including resistance, resistance combination, number of elements, circuit,
and others.

% Standard quantity / reel is 1000 and 5000. Please contact our sales office for custom product's quantity / reel.



@ Electrical Specification

O 4 terminal, 2 element

Top view. terminal number

Circuit diagram (circuit type A)

Top view. terminal number

Circuit diagram (circuit type B)
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Resistance tolerance (Code)

Resistance

Temperature coefficient of resistance (Code)’1

ratll:gs range Absolute Relative tolerance Absolute Relative tolerance”
(85°C) @ tolerance : : : tolerance : : :
Res;g%ia:ce:1 1 <Hes|1§iagce <100 100< Hes:;{ia;\ce <500 Res;g‘;?é\ce:1 1 <Res;§tt?°nce§1oo 100< Res;;{;iigce <500
+0.02%(P) | .
+0.05%(W +1ppm/C(X
100~<300| £O1%@) | £0.05%(W) +01°/°((B)) +10ppm/CIN) +2§§HT/QC((W’) +20pm/CW)
0.05W / +0.5%(D) +0.1%(B) 10'5; D) +25ppm/C(P) :_5 /) +5ppm/C(V)
T +05%D) | o0 Foee
SN L0.05%(W) | +001%(L) £0.02%(P) | £0.05%(W) | £5ppm/CIV) | +1ppm/CO) | E1ppm/TX) | o
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | %10ppm/C(N) | £2ppm/C(W) | £2ppm/C(W) 15°°m o)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/TIV) | PP
+0.02%(P) |
+0.05%(W, +1ppm/C(X
t00~<a00 | F01%®) | x0.05%M) | oo 15:’4,0((5;)) +10ppm/CIN) +2ss:\1/°0((w)) +2ppm/C(W)
0.083W / $05%0D) | *01%B) | Locon) £2500m/CIP) | o ey | £5PPM/CIV)
amazge | o $05%0D) | o =opp
g;ff:v e/ 005%W) | +0.01%(L) £0.02%(P) | +0.05%(W) | +5ppm/CV) | £1ppm/CO) | £1pEM/CX) | oo
8¢ | 300~ 500k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/C(N) | £2ppm/C(W) | +2ppm/T(W) 15°°m ot
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | — 0P
$002%P) |
+0.05%(W +1ppm/C(X .
100~<300 | £O1%(B) | +0.05%W) +01°/°((B )) +10ppm/C(N) +2§§$/°C((W’) +2ppm/CW)
0.1W / +05%(D) | +0.1%(B) Io'sv/o(o) +2500m/CP) | g0 ey | £5PPM/CV)
RM3225 Element +05%0D) | ~ =oPp
P(;'ng / . £005%(W) | +0.01%(L) £0.02%(P) | £005%(W) | +5pom/C(V) | £1ppm/TO) | E1ppm/CX) | oo
8¢ | 300~ 500k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | =10ppm/C(N) | +=2ppm/C(W) | £2ppm/C(W) 15°°m o)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | 5ppm/C(V) | +5ppm/Cv) | — PP

Pakaging
quantity
(designation)

tape & reel
(T&R)

10=1,000pcs

50=5,000pcs

*1 TCR guaranteed range : -20°C ~ 125°C
*2 Contact us for detailed information on relative tolerance and TCR.

O 4 terminal, 3 element

O 6 terminal, 3 element

Top view, terminal number

Circuit diagram (circuit type H)

Top view, terminal number Circuit diagram (circuit type C) | Circuit diagram (circuit type D) | Circuit diagram (circuit type E)
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Resistance tolerance (Code)

Temperature coefficient of resistance (Cod(-;)‘1

Power Resistance
i R 2
ratlong range Absolute Relative tolerance Absolute Relative tolerance
(85°C) @ tolerance - . . tolerance . .
Resistance —y  1<Resistance g 100« Fesistance <gog Resistance —y  y<Resistance <00 100< FESIStEN® <500
+0.02%(P) |
+0.05%(W, +1ppm/C(X .
100 ~<300 | O1%(B) | £0.05%W) +01%°((B)’ +10ppm/CN) +2§§2/°0((w)) +2ppm/C(W)
0.042w / +0.5%(D) +0.1%(B) 10'50/ D) +25ppm/C(P) jrsppm o) +5ppm/C(V)
RM3216 Element +05%0D) | ~ -
(F’,;Czlf’;"’ e/ £005%(W) | +0.01%(L) +0.02%(P) | £005%(W) | +5pom/C(V) | £1ppm/TH) | E1ppm/CX) | oo
8¢ | 300~ 100k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | %10ppm/C(N) |+2ppm/ (W) | £2ppm/C(W) ;5°°m o)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | 5ppm/C(V) | +5ppm/Cv) | — PP
+0.02%(P) |
+0.05%(W +1ppm/C(X
100~<300 | TO1%(B) | +0.05%W) +O1%°((B)) 10T +2§§nr:/°0((w)) £20pm/C(W)
0.066W / +0.5%(D) +0.1%(B) 10'50/ ) +25ppm/C(P) 15ppm SC) +5ppm/C(V)
RM3225 Element +05%0D) | ~ B
e 0.05%(W) | £0.01%() £0.02%(P) | +0.05%(W) | 5pem/CV) | £1ppm/CO4 | E1ppm/TH) | Lo
8¢ 1300~ 100k | *0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/C(N) | £2ppm/C(W) | +2ppm/T(W) 15po o
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/T(V) | £5ppm/C(V) | —0F

Pakaging
quantity
(designation)

tape & reel
(T&R)

10=1,000pcs

50=5,000pcs

*1  TCR guaranteed range : -20°C ~ 125°C
*2 Contact us for detailed information on relative tolerance and TCR.
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Thin film surface mount resistors

RM series

Metal thin film chip resistor networks

B RM series

O 6 terminal, 4 element

Top view, terminal number

Circuit diagram (circuit type |)
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Resistance tolerance (Code)

Temperature coefficient of resistance (Code)*1

Power Resistance
. P 2
MEEE ange Relative tolerance Relative tolerance
o Absolute Absolute
(85°C) ((9)] e —— : _ _ tolerance _ . :
Resistance =il i ResisanceS {0g)lfope st <x0p Resistance —y  1<Resistance<qoo 100< Resisiance <goo
£002%(P) | ,, .
+0.05%(W +1ppm/C(X
100~<300| TO1%B) | x00s%w) | P00 ] £10ppm/CIN) | 530 0 | 200m/ O ]
0.032W / +0.5%(D) +0.1%(B) ;0'50/ D) +25ppm/C(P) 15 m/ V) +5ppm/C(V)
FM3216 Element +05%D) | o =opp
s £0.05%(W) | £0.01%() £0.02%(P) | £0.05%(W) | 5ppm/CIV) |£1ppm/CO) | £1ppm/TH) | o
300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) 0.1%(B) | £10ppm/CN) | 2ppm/CW)| £20pm/CW) | o0 0
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | £5ppm/CV) | £5ppm/T(V) | 0P
£002%P) | .,
+0.05%(W +1ppm/C(X
100~<300| FO1%®) | x008%mw) | L R | z10memrom PPE oomo |
0.05W / £05%(D) | £01%(B) | oo, 2500m/CP) | 20 | £5pem/T(V)
RM3225 Element +05%0) | ~ " -
Pg'fx 4 . 005%(W) | +0.01%(L) £0.02%(P) | 0.05%W) | +50om/C(V) | %1ppm/CO) | £1pom/CH) | o oo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | %+10ppm/C(N)|+2ppm/T(W)| £2ppm/C(W) :_sppm o
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | P

Pakaging
quantity

(designation)

tape & reel
(T&R)

10=1,000pcs

50=5,000pcs

*1  TCR guaranteed range : -20°C ~ 125°C
*2 Contact us for detailed information on relative tolerance and TCR.

O 8 terminal, 4 element

Top view, terminal number

Circuit diagram (circuit type |)

@
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Resistance tolerance (Code)

Temperature coefficient of resistance (Code)'1

Power Resistance Pakaging
: 2 2 i
rat":gs e Absolute Relative tolerance Absolute Relative tolerance GIEETIE
(85°C) () tolerance tolerance (designation)

Hesistonca= i foRselstance = 1o o< sacezso0 Resistance—1  q<Resistance<i0o 100« *SiSee <500
+0.02%(P) | .
+0.05%(W, +1ppm/TIX
100 ~<300 | EO1%(®) | £0.05%(W) +01%°((B)) ) “£10ppm/CIN) | 20 /°o((w)) +20pm/ W) )
0.032w / +0.5%(D) +0.1%(B) e +25ppm/C(P) |, . +5ppm/C(V)
oo 0w | £05%0) +5ppm/C(V)
=VU. 0
RM3216
g;gf;"’ ; 0.05%(W) | +0.01%(L) £002%(P) | +0.05%(W) | £5ppm/CV) |£1ppm/TX)| £1RRM/TX) | oo
B 1 300~100k | *0.1%(B) +0,05%(W) +0.1%(B) +0.1%(B) | +£10ppm/CIN) | =2ppm/ (W) | +2ppm/C(W) 15z‘;m o, | a0 & reel
+0.5%(D) +0.5%(D) +05%(D) | £25ppm/C(P) | £5ppm/C(V) | +5ppm/TV) | &R
+0.02%(P) | . 10=1,000pcs
+0.05%(W) +1ppm/T(X) .
+0.1%(B) | £0.05%(W) +10ppm/C(N) +2ppm/C(W)

e +0.19 - + : =
oosw/ | 100~<8001 L. eum) | +0.1%@) +8 ;of(g) +2500m/C(P) +§°°“’§g‘g’ +5ppm/T(V) 50=5.000pcs
Element +05%0) | 20 +5ppm/C(V)

RM3225
s £0.05%(W) | +0.01%() £0.02%(P) | £0.05%(W) | +5ppm/CIV) |£1ppm/CO) | £1ppm/THN) | Lo oo
300~ 100k | +0.1%(B) +0.05%(W) +0.1%(B) £0.1%(B) | £10ppm/TN) | +20pm/ W) | +20pm/CW) | 200 1/
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | +5ppm/TV) |
£0.02%P) | . .
+0.05%(W | 1ppm/Tx
100~<300 | TO1%(B) | 2005%W) | "y, 1°/°((B)) - *10ppm/GN) +2ss::/"o((w)) *2o0m/ (W) - tape & reel
0.1W / +0.5%(D) | +0.1%(B) ;0'50/"@) £2500m/0(P) | g0 iy | £5PM/TIV) P
s Element +0.5%(D) P =ope (T&R)
e £0.05%(W) | £0.01%() £0.02%(P) | £0.05%(W) | 5pom/CV) |£1ppm/CO) | £1ppm/CH) | o | 101000008
300~ 1M | +0.1%(B) +0.05%(W) +0.1%(B) +0.1%(B) | £10ppm/G(N) | £2ppm/ W) | +2ppm/C(W) ;Szzm o | 40=40000cs
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CIP) | £5ppm/C(V) | £5ppm/C(V) |

*1  TCR guaranteed range : -20°C ~ 125°C
*2 Contact us for detailed information on relative tolerance and TCR.



O 8 terminal, 6 element

Top view, terminal number Circuit diagram (circuit type G

® ® 6 . @ @ @
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. Resistance tolerance (Code) Temperature coefficient of resistance (Code)
Power Resistance Pakaging
ratings range . 2 . 2 0
(85°g) (QS; Absolute Relative tolerance Absolute Relative tolerance (‘:‘s’iag::::xl)
el Resistance _y 4 (Resistance .4 1o Resistance .oy el Resistance _; 4 (Resistance .4 00 Resistance .5y
ratio ratio = ratio = ratio ratio = ratio =
£0.02%(P) | L0 N
100 ~<300 | £O1%(®) | +0.05%(W) _f(')oﬁ//ig'\)’) ) +10ppm/TIN) ;;Dpn':j:g((\),\(}) +2ppm/C(W) )
0.021W / £05%0) | +0.1%(B) | L0 goe £25ppm/C(P)| oo C | £6ppm/TIY)
Element +05%0D) | ~o0r0 *oppm/CV)
RM3216
olf;;iizvg; +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X) | +1ppm/CT(X) +20pm/CW)
300~ 100k | +0.1%(B) +0.05%(W) 0.1%(B) +0.1%(B) |£10ppm/C(N) |£2ppm/°C(W)| =2ppm/T(W) 15me SO)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) | ~
£0.02%P) | L0 0so -
+01%(B) | £0.05%(W) | oLorW) +1000m/ TN | 1P O | mscm
oosaw/ | 1007800 LosuD) | x0q%m) | o1%® : +25ppm/C(P) | 2P/ CW)| o) : tape & reel
Elemem - 10'50/0(0) +0.5%(D) - +5ppm/C(V) | — (T&R)
TU. 0
RM3225 =
Ff;'ir’a/ . £005%(W) | £0.01%(L) $0.02%(P) | *0.05%(W) | +5ppm/C(V) | 1ppm/CX) | +1ppm/CX) | 4oy 10=1,000pcs
E 300 ~ 100k | +0.1%(B) +0.05%(W) +0.1%(B) +0.1%(B) |%10ppm/C(N) |+2ppm/C(W)| +2ppm/CT(W) 15"°m /Gpv) | 50=5.000pcs
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | 5ppm/C(V) | +5ppm/Tv) | PP
£0.02%P) | L oso N .
100 ~<a00 | O1%(@) | £0.05%W) ‘360150//"((;‘)” ) +10ppm/CN) ;;ppr'://ng((;(v)) +2ppm/C(W) .
0.66W / £05%0) | *0.1%B) | L0s0p +250pm/C(P) ;5"” oy | £5PPm/CIV)
Element +o5%0p) | 000 +5ppm/CV)
RM6432
o H0.05%(W) | +001%(L) £0.02%(P) | *0.05%(W) | £5ppm/CIV) | +1ppm/CO) | E1ppm/CX) | o
300~ 1M | *0.1%(B) +0.05%(W) +0.1%(B) +0.1%(B) |£10ppm/C(N) | £2ppm/CT(W)| +2ppm/CT(W) 15po FCV)
+0.5%(D) +0.5%(D) +0.5%(D) |£25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | —
*1  TCR guaranteed range : -20°C ~ 125°C
*2 Contact us for detailed information on relative tolerance and TCR.
O Some examples of custom RM series
RM2525(2.5mm X 2.5mm) RM5882(5.8mm X 8.2mm) RM10280(10.2mm X 7.2mm)
Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.)
® ® ®B® BB @0 O

® 066 ® D ® 0 ©6 802000

il

R1 |R2 |R3| R4 R1R2 R3 R4 R5 R6 R7 R7
o o | T T
D @ @ ® 6 6 & DO ®O®6e 6 06 D0 e ®6e 606
RM8258(8.2mm x5.8mm) RM11264(11.2mm X 6.4mm)
Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.)
® ® OO 00 O ® ® ®BQ @0 0 Q ® @) ® ®
A1o| RO |RE| | AT R6 RS | R4
RS |R6
R1[R2 R3 R4 R1 R2 R3
(ONCEONMONONORONO) ® @) ® @
RM5050(5.0mmXx5.0mm)
Top view, terminal number Circuit diagram (e.g.)
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Thin film surface mount resistors

RM series

Metal thin film chip resistor networks

B RM series
& Dimensions
L L
Z 3 Z 3
w1 W 1
Twi Tw1
1 2 i 2
[ — [ ——
a a
Twe Tw2
1 2 1 2
4 3 4 3
Tw2 Twe
—b— —2 —bh —b
I BType
a a

4 terminal

Size
LT (inch)

RM2012 0805 |2.00%+0.20|1.25%+0.20|0.45+0.10/0.50+0.20|0.60+0.20|0.40+0.20|0.35%+0.20

RM3216 1206 |3.20+0.20|1.60%+0.20|0.45%+0.10|1.00£0.25|1.00£0.20|0.40+0.25|0.40+0.20

RM3225 1209 |3.20%+0.20|2.50%+0.20|0.45%+0.10|1.00£0.25|1.00£0.20|0.40+0.25|0.60+0.20

(unit : mm)

v O e

Twi 0 1 1 Twe

6 terminal

Size
liyps (inch)

RM3216 1206 |3.20%+0.20{1.60£0.20|0.45%0.10/0.50%+0.20|0.45£0.20|0.50+0.20|0.45+0.20|0.63+0.20|0.95%+0.10|0.23£0.20 |0.40+0.20

RM3225 1209 |3.20%+0.20(2.50%+0.20|0.45%+0.10|0.50£0.10|0.45+0.10|0.560+0.10|0.45+0.10|0.63%+0.20|0.95%+0.10|0.30%£0.20 |0.50+0.20

(unit : mm)

L o I

wil [ [ [ i Twe

8terminal

Type

RM3216 1206 |3.20£0.20|1.60%£0.20|0.45+0.10/0.50+0.20|0.40£0.20|0.50£0.20|0.45+0.20|0.40%+0.20|0.80+0.10|0.30+0.20 |0.40+0.20

RM3225 1209 |3.20£0.20|2.50%£0.20|0.45+0.10 040 040 040 040 0.40£0.20|0.80%+0.10|0.30%+0.20 |0.40%£0.20
D D ©TT 7 7140.20/-0.10{+0.10/-0.20| +0.10/-0.20 |+0.10/-0.20 | " T D T T

0.66 0.94 0.66 0.94

+0.20/-0.10|+0.10/-0.20 | +0.20/-0.10 | +0.10/-0.20 0.80+0.20|1.60+0.10|0.50+0.20 |0.60£0.10

RM6432 2512 16.40%+0.20(3.20+£0.20|0.50£0.10

(unit : mm)



Test items

@®Reliability specification

Condition (test methods (MIL-PRF-55342/JIS C5201-1)

Standard

Absolute tolerance Relative tolerance

Short time overload 2.5 x rated voltage,' 5seconds +(0.05%+0.01Q) +0.02%
Life (biased) 85°C, rated volta\ge',1 90min on 30min off, 1000hours +(0.05%+0.01Q) +0.02%
High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours +(0.05%+0.01Q) +0.02%
Temperature shock -55°C (38min) ~ 125°C (30min) 1000cycles™ +(0.05%+0.01Q) +0.02%
High temperature exposure 155°C, no bias, 100hours +(0.05%+0.01Q) +0.02%
Resistance to soldering heat 260+5°C, 10 seconds (reflow) +(0.05%+0.01Q) +0.02%

%1 Rated voltage is given by E=vR x P

E= rated voltage (V), R=nominal resistance value(Q), P=rated power(W)

If rated voltage exceeds maximum voltage /element, maximum voltage/element is the rated voltage.
%2 Based on the tests done on RM316.RM3225.

Please contact our sales office for other or custom dimensional products
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Thin film surface mount resistors

RM series

Metal thin film chip resistor networks

B RM series

@®Reliability test data

OLoad life with rated power @85°C

0.06 Load Life @85°C at Rated Power 63mW n =12
0.05 Absolute *RM3216 Ratio 1:240

0.04

0.03

0.02

0.01

0.00 *
-0.01

-0.02

-0.03 =
-0.04 mes..
-0.06

-0.06
10 100

Upper Limit

Resistance drift(%)

Lower Limit

1000
Test duration(h)

10000

(OHigh temperature high humidity (biased)

0.06 Temperature Humidity Bias n = 12
0.05 Absolute *RM3216 Ratio 1:240
0.04

0.03

0.02

0.01

0.00 =
-0.01

-0.02
-0.08 Rl
-0.04 ..
-0.05

-0.06
10 100

Upper Limit

Resistance drift(%)
“

Lower Limit

1000
Test duration(h)

10000

OTemperature shock

0.06 Temperature Shock -55°C - +125°C n =12

0.05 Absolute “RM3216 Ratio 1:240

0.04

0.03

0.02

0.01 <
0.00 e : !
-0.01

-0.02
-0.03 -
-0.04 -R2
-0.05

-0.06
1 10 100

Number of cycles

Upper Limit

Resistance drift(%)

Lower Limit

1000 10000

(OHigh temperature exposure (155°C)

0.06 High Temperature Exposure at 155°C with no power
0.05 n=12 Absolute “RM3216 Ratio 1:240

Upper Limit
0.04
3 003
£ 002
S 001
8 0.00 .S " —-'/
& 001
2002
& 003 R
-0.04 - Rz
-0.05 Lower Limit
-0.06
10 100 1000 10000
Test duration(h)

Resistance drift(%)

Resistance drift(%)

Resistance drift(%)
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