SEMsusumu

Thin film surface mount resistors

RM series

Metal thin film chip resistor

networks
BRM 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 Hal\ogen RoHS 10000 hour stress test.
A - RoHS compliant, 100% lead free
% 9 O
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-***/***-PWX 10

e E— Packaging quantity:
‘ 10(1 ,000pcs), 50(5,000pcs)

Size: RM2012, RM3216, RM3225 Relative resistance tolerance

Series code

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)

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)

1k 1k 1k 3k 1k 5k | 4.g | 1k 9k fk_| 20k [, .0 1K | 50k
1:1 | 10k | 10k | 1:3 | 10k | 30k | 1:5 | 2k | 10k : 10k | 90k [1:20] 2k | 40k | ° 2K | 100k
100k | 100k 100k | 300k 10k | 50k 1k | 10k Sk | 100k |y qool 1K | 100k
1k 2 |, 1k ak [ e 1k 6k [1:10[ 2k [ 20k [0 T 1k [ 25k | 2K | 200k
1:2 | 10k | 20k : 10k | 40k : 10k | 60k 10k | 100k | ' * 2k | 50k
100k | 200k




@®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)

Temperature coefficient of resistance (Code)*1

Power  Resistance Pakaging
ratlr:gs range Absolute Relative tolerance” Absolute Relative tolerance” GIEmiHg
(85°C) (o)) tolerance tolerance (designation)
Fie=Istance= il jHesl=bnca’< o) figpR Bk ez coy Resistanco il |- Hesistance’s/qq| {pp<Resistnce 2o
£0.02%P) | L0 oo .
100 ~<a00| E01%®) | 0050 | LO e ) +10ppm/C(N) ;;ppr’:j:g((;(v)) +2ppm/CW) )
0.05W / +05%(D) | *0.1%B) | yo'swn +25ppm/C(P) 15”" gy | £50Pm/CIV)
Element +0.5%(D) +0.5%(D) +5ppm/C(V)
RM2012
P:;x g/e 005%(W) | +0.01%(L) £0.02%(P) | O.05%(W) | +50om/T(V) | £1ppm/COX) | E1ppm/CX) | oo
300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) *0.1%(B) | £10ppm/CN)| +200m/CW) | +200m/CW) | 20 1)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | +5ppm/C(V) | £5ppm/TV) |
0.02%P) | L0 om0 .
+0.1%(B) | +0.05%(W) _+O LS +10ppm/C(N) ;”’pm/ X1 o pmrcw)
ooeaw/ | 1003001 Losem) | +0.1% £0.1%(8) : +25ppm/C(P) | 2P CW)| o e ; tape & reel
: = *01%B) | 14 59p) £250pm/ TP | 5 om/cqyy | TEPPM/CV)
Element £05%D) | +oPp (T&R)
RM3216 | o.125w/ 10=1.000
Package +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X) | £1ppm/CT(X) +200m/ W) =1,000pcs
300~ 500k | *0.1%(B) +0.05%(W) £0.1%(B) 0.1%(B) | £10pom/CN)| +2ppm/C(W) | £2ppm/CW) | 20 11| 50=5,000pcs
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/T(P) | +5ppm/C(V) | £5ppm/C(V) | ~ PP
0.02%P) | L0 om0 .
100 ~<a00| E01%®) | 0050 | LO e ) +10ppm/C(N) ;;ppn’:;:g((;;’) +20pm/CW) )
01w/ £0.5%D) | *01%B) | Lo por +25ppm/C(P) | PP W e omrcv)
Eloment 0w | EOS%0Ol +5ppm/C(V)
+0.5%
RM3225
chzl‘('! ;e 005%(W) | +0.01%(L) 0.02%(P) | O.05%(W) | +5pom/C(V) | £1ppm/CHX) | E1ppm/CX) | oo
300~ 500k | *0.1%(B) +0.05%(W) *£0.1%(B) *0.1%(B) | £10ppm/CN)| +200m/CW) | +200m/CW) | 20 01/
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | +£5ppm/C(V) | £5ppm/TV) |

*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 C)

Circuit diagram (circuit type D)

Circuit diagram (circuit type E)

Top view, terminal number

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

Temperature coefficient of resistance (Code)*1

Power  Resistance Pakaging
. > > :
rg;'::? ra;l)ge Absolute Relative tolerance Absolute Relative tolerance (i‘::::m)

( ) () tolerance . . . tolerance . . . -
Resistance —y 1< Resistance <10 100< Resistance <gog Resistance -y j<Resistance <100 100< SISt <500
+0.02%(P) |
+0.05%(W, +1ppm/C(X
100 ~<300 | O1%(B) | £0.05%W) +01%°((B)) ) +10ppm/CIN) +2§§$/QC((W)) +2ppm/TW) ]
0.042wW / +0.5%(D) +0.1%(B) PO +25ppm/C(P) |~ +5ppm/CT(V)
K +0.5%(D) +5ppm/C(V)
RM3216 Element +0.5%(D)
PR, £0.05%(W) | +0.01%() £0.02%(P) | +0.05%(W) | *5ppm/CV) | £1ppm/CO4 | £1ppm/TH) | oo
300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/CIN) | £20pm/ CW) | £20pm/TW) | Ty tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | = PP (T&R)
+0.02%(P) | 10=1,000pcs
+0.05%(W| +1ppm/C(X
100 ~<300| £O-1%(B) | +0.05%(W) +01%°((B)) _ +10ppm/C(N) +z§§m /°C((W)) +2ppm/ (W) ) 505.000005
0.066W / +0.5%(D) +0.1%(B) e +25ppm/C(P) |, +5ppm/C(V)
+0.5%(D) +5ppm/°C(V)
RM3225 Element +0.5%(D)
02w/ +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | +£5ppm/C(V) | £1ppm/CT(X) | +1ppm/C(X)
Package +2ppm/T(W)
8¢ | 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 ACIV)
+0.5%(D) +0.5%(D) +0.5%(D) | £25ppm/CT(P) | £5ppm/T(V) | £5ppm/T(V) | = 0P

*1

TCR guaranteed range : -20°C ~ 125°C

*2 Contact us for detailed information on relative tolerance and TCR.
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EEMsysumu
Metal thin film chip resistor networks

Thin film surface mount resistors

RM series

HBRM series

O 6 terminal, 4 element

Circuit diagram (circuit type I)

Top view, terminal number
® ® @
® @ ®

® ® @
O IaY

Y
R4 R3

Resistance tolerance (Code)

Resistance

Temperature coefficient of resistance (Code)*1

Power
ISinos range Absolute Relative tolerance Absolute Relative tolerance-
(85°C) ((9))
tolerance - - - tolerance - -
== s tanee s N kst EceE 1o oo ebe ikeizs 00 Riesistances i< Resistanca o) [fog < hesstize 2500
£0.02%P) | 40 oo .
100 ~<300 | £O1%(B) | £0.05%(W) —fdoi//"(g‘)” _ +10ppm/CIN) ;;ppn':;:gm +20pm/TW) )
0.032W / +0.5%(D) | +0.1%(B) 10'5,,/"@) +25ppm/C(P) 15"°m oy | E5PPM/TY)
Element +05%D) | oo FoPp
RM3216 | o.125w/
backage 005%(W) | +0.01%(L) 0.02%(P) | O.05%(W) | +50om/C(V) | £1ppm/COX) | E1ppm/CX) | oo
300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) *0.1%(B) | +10ppm/CN)| +200m/CW) | +200m/CW) | 20 1)
+0.5%(D) +0.5%(D) +05%(D) | £25ppm/C(P) | £5ppm/CT(V) | +5ppm/C(V) | PP
0.02%P) | L0 om0 .
100 ~<300 | EO-1%(®) | +0.05%(W) _fboﬁ,//"(g‘)’) _ +10ppm/C(N) :;””ﬂf{?(‘fv’) +2ppm/T(W) )
0.05W / +0.5%(D) | +0.1%(B) ;0'50/"@) +25ppm/T(P) ;Sppm o) | E5PPM/ V)
Element +05%D) | +oPp
RM3225 0.2W /
Packos 0.05%(W) |  +0.01%(L) £002%(P) | +0.05%(W) | +5ppm/CV) |£1ppm/CTO0 | £1pEM/TH) | oo
300~ 100k | *0.1%(B) +0.05%(W) £0.1%(B) 0.1%(B) | £10ppm/CN) | £2ppm/C(W)| =2ppm/CW) | L7 0
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/CT(P) | +5ppm/C(V) | £5ppm/T(V) | ~ 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 8 terminal, 4 element

Top view. terminal number

Circuit diagram (circuit type F)

®© ® ®

o ® 6
R1| | R2| | R3| | R4

© o e o

Resistance tolerance (Code)

Resistance

Temperature coefficient of resistance (Code)*1

Power Pakaging
i t2 *2 ]
Zast;?g)s razgg;e Absolute Relative tolerance Absolute Relative tolerance (1‘:3::::3:‘)
tolerance Resistance _;  Resistance <6 400« Resistance g0 tolerance Resistance _; 4 Resistance <40 00« Resistance ¢z
ratio ratio = ratio = ratio ratio - ratio =
*0.02%(P) | L0 oeo .
100 ~<300 | EO1%(®) | £0.05%(W) _4?60150//0((5\?)’) _ +10ppm/C(N) ;;ppgj:&(\),\(}) +2ppm/TW) )
0.032W / £05%D) | *01%B) | Lo sin +25ppm/C(P) 15’)‘) oy, | E5PPM/TIV)
Element +05%p) | O0P0 +5ppm/C(V)
RM3216 | o.125w/
Pachage 005%(W) | +001%(L) £0.02%(P) | 005%M) | +5pom/C(V) | £1ppm/TOX) | Eppm/CX) | oo,
s 300~ 100k | =*0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | =10ppm/CT(N) |£2ppm/T(W)| £2ppm/T(W) 15zgm/°C(V) tape & reel
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/C(V) | (&R
0.02%P) | L0 om0 . . 10=1,000pcs
(00~<300| TO1%(B | 0.05%(M) ‘fdofo//"(g‘)” +10ppm/CN) Iiﬁ&?f@fvxv’) +2ppm/TW) 5025 000000
- +0.1% . + . -
0.05W / +0.5%(D) +0.1%(B) +0.5%(D) +25ppm/C(P) +5ppm/TV) +5ppm/C(V) O00p
Element +0.5%(D) e B
RM3225 02W /
Package £005%(W) | £0.01%(L) +0.02%(P) | *0.05%W) | £5ppm/C(V) | 1ppm/CX) | E1ppm/CX) | 4oy
300~ 100k | 0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | £10pom/CN)| +20pm/C(W) | £2ppm/CW) | 22 o)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | £5ppm/C(V) | £5ppm/TV) | —
£0.02%(P) | L0 oeo N
100 ~<300 | TO1%(B) | +0.05%(W) _fboﬁ’ﬁg\)l) - £10ppom/CN) :;ppgj:g((‘)l\(l)) *200m/CW) . tape & reel
01w/ £05%D) | *01%B) | om0 £25ppm/C(P)| oor | £6ppm/TV) y
Element +05%p) | O00r0 *+5ppm/C(V) (T&R)
RM6432 _
P‘;;‘("; / . £005%(W) | £001%(L) +0.02%(P) | +005%(W) | +5ppm/C(V) | £1ppm/CX) | +1ppm/CX) | o) 10=1,000pcs
e 300~ 1M | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) | £2ppm/T(W) | +2ppm/C(W) lsz’;m Gy | 40=40000cs
+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 8 terminal, 6 element

Top view. terminal number

Circuit diagram (circuit type G

© ®
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® © ® 6
O

O — 0O O

R6 [R5 [ R4

Resistance tolerance (Code)

Temperature coefficient of resistance (Code)*1

Power  Resistance Pakaging
i 9:2 1-2 .
ratlggs [ENLE Absolute Relative tolerance Absolute Relative tolerance CIEmITg
(85°C) ) tolerance tolerance (R
Hesistance il [i<Resistance= 1o Hoookerstce oo Resistance =il i< Resistance= 100! Honsees shreei<soo
+0.02%(P) | .
+0.05% (W, +1ppm/C(X
100 ~<300 | EO1%(®) | £0.05%(W) +01%O((B )) ) +10ppm/C(N) +2§p°2/ﬂc((w)) +2ppm/TW) )
0.021W / +0.5%(D) | +0.1%(B) e +25ppm/C(P) |, +5ppm/C(V)
Eloment 0.5%(D) +0.5%(D) +5ppm/C(V)
LU. o
RM3216
%Liix\’é +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X) | £1ppm/CT(X) +20pm/CW)
e 300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) |£2ppm/C(W)| £2ppm/C(W) 15‘;zm SCV)
+0.5%(D) +0.5%(D) +0.5%(D) | +25ppm/C(P) | +5ppm/C(V) | +5ppm/C(V) | ~
£0.02%(P) | L1z " o
(00~<300| TO1%(B | £0.05%W) ‘fdoﬁ,/f(g")” ) +10ppm/CIN) ;;sgr’:jg\fv’) +2ppm/CW) ] a0 & reel
0.033W / +0.5%(D) +0.1%(B) P +25ppm/C(P) | . +5ppm/C(V) P
Element +0.5%(D) +0.5%(D) +5ppm/C(V) (T&R)
RM3225 — _
e £0.05%(W) | +0.01%() £0.02%(P) | £0.05%(W) | +5pom/CV) | £1ppm/CO) | £1ppm/TH) | o | 101000005
300~ 100k | +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | +10ppm/C(N) |£2ppm/C(W)| £2ppm/C(W) :_;)zm o) 50=5,000pcs
+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 | TO.1%(B) | +0.05%(W) +01%°((B)) . *10ppom/CN) +2s§$/°c((w)) *20pm/C(W) -
0.066W / +0.5%(D) | *0.1%(B) [P +25ppm/C(P) | +5ppm/C(V)
Eloment +0.5%(D) +0.5%(D) +5ppm/C(V)
=U. 0
RM6432
PC:I g\gée +0.05%(W) +0.01%(L) £0.02%(P) +0.05%(W) | £5ppm/C(V) | £1ppm/C(X) | £1ppm/CT(X) +20pm/ W)
300~ 1M +0.1%(B) +0.05%(W) £0.1%(B) +0.1%(B) | =10ppm/C(N) |£2ppm/CT(W)| £2ppm/T(W) ‘_FSppm/"C(V)
+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.)
@ ® ® 00 ® ® 0 ® ® PO 80 E0 00 $2002080Q
|
R1|R2 |R3| R4 R1R2 R3 R4 RS R6 R7 R8
® @)
D @ © @ @@@@1 DO 0®®6 6 0@ P02ODO®®O®
RM8258(8.2mm X 5.8mm) RM11264(11.2mmXx6.4mm)

Top view, terminal number

Circuit diagram (e.g.)

R

so—Zro0e
©0—33+0®
®0—"F+—0©

Top view, terminal number Circuit diagram (e.g.) Top view, terminal number Circuit diagram (e.g.)
® 0000000 | Q8 08 @0 aQ ® D ® 0O
LI I [ [ ]
Rio| re [RS8 | | RY R6 RS R4
RS [R6
R1|R2 R3) R4| R1 R2 R3
L]
@6 O O ® D @B ® 6 606 ® @ ® @
RM5050(5.0mm x5.0mm)
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SMsusumu

Thin film surface mount resistors

RM series

Metal thin film chip resistor networks

HBRM series

& Dimensions

Ir

Twe

%1
4 3

L
I

Twe

Twe

4 terminal
Type
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
o, o2 82,2, 2,51,
s O T CT]Iwe
w
Tt O M [ Twe

6 terminal
Size
Type (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|0.50+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
2 al
o 02, e LU
wil [T B B ] Twe
w
wl (1 ] [Tl Twe

8terminal
Size
Qe (inch)
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
0.40 0.40 0.40 0.40
+ + + + + + +
RM3225 1209 |3.20+0.20/2.50+0.20/0.45+0.10 +0.20/-0.10|+0.10/-0.20 | +0.10/-0.20 | +0.10/-0.20 0.40%+0.20|0.80+0.10|0.30£0.20|0.40£0.20
RM6432 . " " 0.66 0.94 0.66 0.94 " . " "
643 2512 |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
(unit : mm)



Test items

@®Reliability specification

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

Standard

Absolute tolerance Relative tolerance

Resistance to soldering heat

Short time overload 2.5 x rated voltage," 5seconds +(0.05%+0.010Q) +0.02%
Life (biased) 85T, rated voltage." 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 1557, no bias, 100hours +(0.05%+0.01Q) +0.02%

2605, 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

fFEISUSUMU

Metal thin film chip resistor networks

HBRM 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
-0.05 == e et

-0.06
10 100

Upper Limit

———e

Resistance drift(%)

= Al
R

Lower Limit

1000
Test duration(h)

10000

(OHigh temperature high humidity (biased)

0.06 Temperature Humidity Bias n =12
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