Thin film surface mount resistors

RM series

39

Metal thin film chip resistor

networks
HRM 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.
‘,g J ") - RoHS compliant, 100% lead free
[ ]
free free Compliance Appl icati ons

- 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 201 2 A - ***/*** - w X 1 Packaging quantity:

_ 10(1 ,000pcs), 50(5,000pcs),
‘ T4 (4.000pcs)

Series code

Size: RM2012, RM3216, RM3225 Relative resistance tolerance

circuits Relative TCR
Absolute
Nominal Resistance Value(R1/R2) TCR Absolute resistance tolerance

RM 3216 C-***-10

Series code 10(1,000pcs), 50(5,000pcs), T4 (4.000pcs)
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.

* Standard resistance value pairings are shown as below
(Standard products are 2element circuit typeA & typeB only.)

& Standard resistance value pairings
Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q) Ratio R1(Q) R2(Q)

Tk | 1k Tk | 8k f | Sk | oo | 1k | o fk | 20k | o ol 1K | 60k
1:1 | 10k | 10k | 1:8 | 10k | 30k | 1:5 | 2k | 10k : 10k | 90k | 1:20| 2k | 4ok | ' 29 ok | 100k
100k | 100k 100k | 300k 10k | 50k Tk | 10k 5k | 100k | .. 1K | 100k
1k | 2k , 1k | 4K _ 1k | 6k |1:10] 2k | 20k | .. 1k | 25k | 1992k T 200k
1:2 | 1ok | 20k | "% [ ok | 4ok | "' | qok | 60k 10k | 100k | 1125 2k | 0k
100k | 200k

b3 : A combination that is in RM3216 but not in RM2012, please contact our sales.



@ Electrical Specification

O 4 terminal, 2 element

SEMsuUsumu

Top view, terminal number Circuit diagram (circuit type A) Top view, terminal number

Circuit diagram (circuit type B)

0) ® @ ®

R1 R2 R1

R2

oO0— 10
e0—1+0e
00—1—0®

e0—1—0©

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)

Power  Resistance Pakaging
H a1 u1 =
r(agtsn;‘(g;)s ra(r;!g;e Absolute Tolerance ratio Absolute TCR tracking (1':;:::::;)

tolerance TCR
Resistonoe 1 1<ReEEnce 100 on<™HE? <o Resistinoe 1 1<ResEirce <100 004" 500
£0.02%(P) |
+0.05%(W +1ppm/C(X
100 ~<300 | £O1%(B) | £0.05%W) +01°/0((B )) _ +10ppm/C(N) +2§;’:/m‘w’) +2ppm/TW)
0.05W / +0.5%(D) | *0.1%(B) o e +25ppm/C(P) | +5ppm/C(V)
Element +0.5%(D) +0.5%(D) +5ppm/C(V)
RM2012
P:;:! ;e 0.05%(W) | +0.01%(L) £002%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CO) | £1pEM/C) | oo
300~ 100k | %0.1%(B) +0.05%(W) £0.1%(B) £0.1%(B) | £10ppm/CN)| +200m/CW) | +200m/CW) | L2 1)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | £5ppm/C(V) | £5ppm/CV) |
+£0.02%(P) | .
+0.05%(W +1ppm/C(X
100~<g00 | TO1%(B) | £0.05%W) | ", wo(ia)) - 0T +2sgm/°c:((w)) £20pm/TW) tape & reel
0.063W / +05%D) | *0.1%B) | yo'swn £25p0m/CP) | o0 | +50pm/T(V) P
S +05%0D) | ~o0r0 =2 e (T&R)
(F),;Czlf:" e/ £0.05%(W) | £001%(L) +0.02%(P) | *0.05%W) | £5ppm/C(V) | £1ppm/CX) | E1pom/CX) | 4o o) 10=1.000pcs
8¢ 1300~ 500k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) | £2ppm/C(W)| =2ppm/C(W) ;Sz‘;m o) | 50=5000pcs
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) |
+0.02%(P) |
+0.05%(W +1ppm/C(X
100 ~<300 | EO1%(®) | +0.05%(W) +O1‘,/°((B)) _ +10ppm/C(N) +2§§$/°C((w)) +2ppm/C(W)
0.1W / +05%D) | £01%(B) | Lo ge +25ppm/C(P) |} +5ppm/T(V)
Element +0.5%(D) +0.5%(D) +5ppm/C(V)
RM3225
P(;f:! ée =0.05%(W) | +0.01%(L) £0.02%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CO) | £1pEM/T) | oo
300~ 500k | %0.1%(B) +0.05%(W) £0.1%(B) 0.1%(B) | £10ppm/CN) | £2ppm/C(W)| £2ppm/CW) | L0
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | +£5ppm/C(V) | £5ppm/C(V) |

*1  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 C) | Circuit diagram (circuit type D)

Circuit diagram (circuit type E)

Top view, terminal number Circuit diagram (circuit type H)

® ® ® ® ®

® ® @

@ @ O Y Y
R1
R1 R3 R3
R2 R2
© @) © @ O] @

R2 R3

OO0 1+0®©
OO—— 10O
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Resistance tolerance (Code)

Temperature coefficient of resistance (Code)

Power Resistance Pakaging
: - . .
ratlong range Absolute Tolerance ratio Absolute TCR tracking qu'antl'ty
(85 C) (ﬂ) tolerance TCR (designation)
Resistance =il < Resistahcers 1o e kiceissag pesistance s N hi<Hesitance oo foo < lissstacei<s o
+0.02%(P) " o +
100~<300 | O1%(@) | £0.05%W) ‘360150//"(2:\)” _ +10ppm/C(N) :;“"ﬂf%{;‘v’) +£20pm/CW)
0.042W / £05%(D) | *01%(B) | L pon +25ppm/C(P) | - PP +5ppm/C(V)
+0.5%(D) +5ppm/C(V)
Element +0.5%(D)
RM3216 | 0125w/
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X)| =1ppm/C(X) +20pm/CW)
& 300 ~ 100k +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |£10ppm/C(N)|=2ppm/CT(W)| £2ppm/CT(W) 15DD eV tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) |£25ppm/C(P)|£5ppm/C(V) | £5ppm/T(V) | — PP (T&R)
+0.02%(P) a 10=1,000pcs
+0.05%(W) +1ppm/C(X)
+0.19 + +
100 ~<300 +0.1%(B) +0.05%(W) +0.1%(B) : +10ppm/C(N) +20pm/CW) +2ppm/T(W) 50=5,000pcs
0.066W / +0.5%(D) +0.1%(B) +0.5%(D) +25ppm/C(P) +5ppm/C(V) +5ppm/C(V)
Element +05%D) | oo =oPP
RM3225 0.2W /
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | +5ppm/C(V) |=1ppm/CT(X)| =1ppm/T(X) +20pm/CW)
& 300~ 100k | =£0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) |£10ppm/C(N) |£2ppm/C(W)| £2ppm/°‘C(W) 15ppm/°C(V)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/T(V) | — 22

*1  Contact us for detailed information on relative tolerance and TCR.
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Metal thin film chip resistor networks
HRM series

O 6 terminal, 4 element

Top view. terminal number Circuit diagram (circuit type 1)
® ® ® ® ® @
O O oY
R4 R3
R1 R2
® ® ®

Thin film surface mount resistors

. Resistance tolerance (Code) Temperature coefficient of resistance (Code)
Power Resistance Pakaging
ratings range .o . 1 i
(85"3) (99; Absolute Tolerance ratio Absolute TCR tracking (fels‘.a:::.to‘:\)
tolerance = = = TCR e Resist Resist :
esisanos =1 | PEEEERR 100 100< A 5500 esistanoe =1 | PEEEE05100 100< HEE 5500
+0.02%(P) | L0 oeo .
o 100 ~<300| O1%(B | £0.05%W) ‘fdoﬁ,//"(g\)” ] +10ppm/C(N) I;Dpxg((\i(v)) +2ppm/C(W)
o 0.032W / £05%0) | 20.1%B) | o eor +25p0m/CP) | oo +5ppm/C(V)
5 Element +0.5%(D) +0.5%(D) +5ppm/C(V)
2 RM3216 | 0125w/
= booh s 005%W) | *0.01%(L) t0.02%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CX)| £1pEM/CTX) | oo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/CIN) |£2ppm/CW) | +2ppm/C(W) 1Sme/°C(V) tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | — 0P (T&R)
0.02%(P) | .. 10=1,000pcs
+0.05%(W) +1ppm/C(X)
5 +01%(B) | £0.05%W) | 1) 1 ) +10ppm/CIN) | +20pm/C(W) 5025000
0osw/ | 190300 Lo5%m) | +01%@) ;8';;’:3 +25ppm/C(P) 1@"”':1%((‘\'/"; +5ppm/TV) Pobpes
fmazzs | Eemen $05%D) | o0 =ope
ngxée +0.05%(W) | +001%(L) £0.02%(P) | *0.05%W) | +5pom/C(V) | +1ppm/CX) | £1ppm/CO) | o
300~ 100k | *0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/C(N) |£2ppm/CW) | =2ppm/C(W) 15°°m i
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | — 0P

*1  Contact us for detailed information on relative tolerance and TCR.

O 8 terminal, 4 element
Top view, terminal number Circuit diagram (circuit type F)

® © ® 6 ® O ® 6

R1| | R2 | R3 | R4

o o o o

. Resistance tolerance (Code) Temperature coefficient of resistance (Code)

Power Resistance Pakaging
. - - .
ratu:gs range Absolute Tolerance ratio Absolute TCR tracking qu.antl.ty
(85°C) ((9)) e TCR (designation)

Resistgnce=1 1<RES;:§?J'CE§IOO 100< Res;:tna:ce <500 Resri:ttia;ce=1 1<Hesli:ttiac;\ce§1oo 100< Res;gl!?once <500
+0.02%(P) | . .
+0.05%(W, +1ppm/C(X .
100~<300 | 01%(B) | £005%W) | o 1%°((B)) ) +10ppm/C(N) +z§§r"§ /QC((W)) +2ppm/C(W)
0.032w / +0.5%(D) +0.1%(B) IO.5°/(D) +25ppm/C(P) :5me /C) +5ppm/C(V)
RM3216 Element +05%0D) | "~ B
o1z L0.05%(W) | +001%(L) £0.02%(P) | £0.05%(W) | £5ppm/CIV) | £1ppm/C | E1ppm/CO | Lo
8 1300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/CIN) |£2ppm/CW)| =2ppm/ (W) ;5°°m Gy | tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | +5ppm/C(V) | £5ppm/CV) | " (18R
+0.02%(P) | . 10=1,000pcs
+0.05%(W) +1ppm/C(X) :
+0.1%(B) | +0.05%(W) +10ppm/C(N) +20pm/C(W)
g £0.19 ; + =
oosw/ | 100~<3001 L roup) | +0.1%®) 0.1%(B) +25ppm/C(P) | 2P/ CW | g om/Giv) 50=5000pcs
+0.5%(D) +5ppm/C(V)
RM3225 Element +0.5%(D)
P(:i:;/ . £0.05%(W) | *001%(L) HO02%(P) | +0.05%(W) | £5pom/T(Y) |£1ppm/C(X)| £1ppm/TX) | oo
8¢ 1300~ 100k | +0.1%(B) +0.05%(W) 0.1%(B) +0.1%(B) | +10ppm/C(N) |=2ppm/C(W) | +2ppm/C(W) 15ppm o
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/CV) | — 0P
+0.02%(P) | . .
+0.05%(W, +1ppm/TX .
100 ~<300 | £O1%(B | £0.05%w) +01%°(‘B)) ) +10ppm/CIN) +2ss::/°0((w)) +2ppm/C(W) .
0.1W / +0.5%(D) +0.1%(B) Ao +25ppm/C(P) |, +5ppm/C(V) tape & reel
+0.5%(D) +5ppm/C(V)
RM6432 Element +0.5%(D) (T&R)
o 0.05%(W) | £0.01%(0) £0.02%(P) | +0.05%(W) | 5pem/C(V) | £1ppm/CO4 | E1ppm/CH) | o T4 4000p0s
s 300~ 1M | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/CIN) |£2ppm/CW)| =2ppm/ (W) 15°°m o)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | PP

*1  Contact us for detailed information on relative tolerance and TCR.
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O 8 terminal, 6 element

Top view, terminal number Circuit diagram (circuit type G,

® o ® 0 © 9 9 9
R6R5|R4

R1 ] R2 | R3
o—6C—= o
o @ 6 @

. Resistance tolerance (Code) Temperature coefficient of resistance (Code)
Power  Resistance Pakaging
. - 1 i =
ratu:gs ragge Absolute Tolerance ratio Absolute TCR tracking e
(85°C) Q) T — . . . TCR ' . . (designation) E_
Resistance 1 1<Resistance ;g 100< RsiStEnce <50 Resistance—1  1<Resistance<i00 100« P52 <500 =
*0.02%(P) | L1 0eo N . 3
100 ~<a00| E01%®) | 0050 | L 0 ) £1000m/CN) | £ PP Z | +200m/ O ) E
0.021W / +0.5%(D) | +0.1%(B) ;0'5.,/°(D) +25ppm/C(P) ;SDDm oy | E5PPM/CY) 2
Element +05%0D) | " =opp z
RM3216 | 0125w/ g
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | +5ppm/T(V) | £1ppm/TIX) | £1ppm/CTX) | ., SCW)
8 1300~ 100k | +0.1%(B) +0.05%(W) %0.1%(B) +0.1%(B) | +10ppm/GIN) |£2ppm/C(W)| 2ppm/C(W) 15D°m oy | 1ape & reel
+0.5%(D) +0.5%(D) +05%(D) | £25ppm/C(P) | £5ppm/C(V) | +5ppm/CV) | 0" TeR ®
S
+0.02%(P) | 10=1,000pcs
+0.05%(W) +1ppm/C(X) / @
+0.1%(B) | 0.05%(W) +10ppm/C(N) +2ppm/C(W) @
~< +0.19 - + - =5, >,
0033w, | 1007300 L0B%D) | +0.1%®) Sh(E) +25ppm/C(P) [ S2PPMCW| g miciv) 50=5000pcs 2
+0.5%(D) +5ppm/C(V) @
Element +0.5%(D)
RM3225 0.2W / .
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X) | +1ppm/CT(X) +200m/CW)
300 ~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | =10ppm/C(N) |£2ppm/*C(W)| £2ppm/°C(W) 1509m SCV)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | +5ppm/C(V) | —
*0.02%(P) | .
+0.05%(W) +1ppm/C(X) o
+0.19 + +
100~<300 | TO1%B) | +0.05%W) | "4 1o - E1000m/CN)| 4 oy | 2P/ CW) . tape & reel
0.066W / +0.5%(D) | +0.1%(B) £0.5%(D) +26ppm/C(P)| o o) +5ppm/C(V)
AMoasa | OO +05%D) | oo FoPp (T&R)
o £0.05%(W) | +0.01%() £0.02%(P) | £0.05%(W) | 5pom/CIV) | £1ppm/CO) | £1ppm/TH) | o | T474000008
300~ 1M | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | =10ppm/C(N) | +2ppm/C(W) | £2ppm/T(W) Isﬁﬁm o)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/°C(V) | £5ppm/C(V) |
*1  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.)
® ® ®© 066 ® ® O B0 Q000 8660623039
R1 |R2 |R3| R4 R1R2 R3 lil RS R6 R7 R8
® @
8888 P20 ®66® 0@ lcReRcRoRCRCRORC)
RM8258(8.2mm X 5.8mm) RM11264(11.2mmXx6.4mm)
Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.)
® ® @ ¢ E ) @G?g@mw‘;ﬂ‘«o@ ® @ ® ®
Rio| RO R | | AT R6 R5 R4
R5 [R6
R1|R2 R3] R4 R1 R2 R3
N B I A
POOB®OOD® DO O®DQE [0 @ ® @
RM5050(5.0mm X 5.0mm)
Top view, terminal number Circuit diagram (e.g.)

®

H

o2
© 0—BF+—06

©0—B3+—0®

=)

S
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Metal thin film chip resistor networks

BRM series
€ Dimensions

Thin film surface mount resistors
~

I

Twe2

4 3

I

Twe

Twe

[72]
o
Rl 4 terminal
1]
= Size
= s (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)
L
o1, P2 82,80, 102,01,

v O [ ]I

Twi 1 1 1 Twe

6 terminal

Type
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|0.50+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
1 p2 2 at
o2 el 22,01,
wi [ T T ] Iwe

Tt 0 I I [

8terminal
Type
RM3216 1206 |3.20+0.20|1.60%+0.20|0.45+0.10/0.40+0.20|0.40+0.20|0.40%0.20|0.40%+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
U TR T 7140.20/-0.10(+0.10/-0.20| +0.20/-0.10| +0.10/-0.20 | T T D T
RM6432 o512 402 2040.2 . 0.66 094 0.66 0.94 o2 . 402 .
512 |6.40+0.20|3.20+0.20|0.50%+0.10 +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

43
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@ Reliability specification

Standard

MISUSUMU

Test items Condition (test methods (MIL-PRF-55342/JIS C5201-1) Absolute tolerance Relative tolerance

Short time overload 2.5 x rated voltage,” 5seconds +(0.1%+0.01Q) +0.05%

Life (biased) 857, rated voltage,” 90min on 30min off, 1000hours +(0.1%+0.01Q) +0.05%

High temperature high humidity | 85°C, 85%RH, 1/10 of rated power, 90min on 30min off, 1000hours | +(0.1%+0.01Q) +0.05%

Temperature shock -55C (38min) ~ 125 (30min) 1000cycles™ +(0.1%+0.01Q) +0.05%

High temperature exposure 155C, no bias, 1000hours +(0.1%+0.01Q) +0.05%
2605, 10 seconds (reflow) +(0.05%+0.01Q) +0.05%

Resistance to soldering heat

*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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Metal thin film chip resistor networks

BRM 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 - p—
-0.01

-0.02

-0.03 =l
-0.04 -
-0.05
-0.06

Upper Limit

Thin film surface mount resistors

Resistance drift(%)

Lower Limit

100 1000 10000
Test duration(h)

RM series
o

(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 a
-0.01
-0.02
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