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Thin Film Power

About the Susumu Group

Susumu was established in 1964 as a pioneer to mass produce
thin film components for general purposes. For forty years Susu-
mu has been continuously supplying thin film resistors to comput-
er, telecommunication, peripheral, test equipment, automotive,
and multimedia consumers. Recently chip inductors and current
sensors were added to our long list of thin film products in order
to meet the demand for higher speed, higher frequency, digital
and the expanding wireless markets. All products are original in
the field of electronic components, derived from our innovative
thin film core technology. This core technology allow us to devel-
op miniaturized, reliable, precision, and lower power consumption
packages with affordable prices.

Thin Film Technology was established in 1987 in North Mankato,
Minnesota, U.S.A. by Susumu for providing thin film resistors to
the computer industry. Since then, TFT has developed transmis-
sion line delay lines for high speed applications in an ISO 9001
certified factory. These compact, high accuracy delay lines pro-
vide high speed timing solutions for microprocessor, automated
test equipment, and telecommunications systems. TFT has ex-
panded these popular delay lines into surface mount and chip
style packages. TFT is also responsible for expanding thin film
component applications in North America by promoting it's sister
companies' products, including chip resistors, arrays, attenuators,
and inductors. TFT's mission is to provide superior thin film com-
ponents to every PC board of our customers, hence, thin film on
board.

Y'DS is the most senior member in the Susumu Group. Estab-
lished in 1940 in Yokohama, Japan. Their first product was a pre-
cision carbon film resistor. Gradually, YDS expanded the carbon
film technology into attenuators and rotary variable attenuators.
In 1975 their technology migrated to thin film. Now YDS concen-
trates on thin film components for high frequency applications:
thin film based chip resistors, chip networks, chip attenuators,
SMT temperature variable attenuators, power resistors and pow-
er attenuators. YDS is committed to continuously provide thin film
value to world wide customers.

Cyntec is the youngest in the Susumu group, established in 1991
as a joint venture between Susumu Co. and Delta Electronics inc.
in Taiwan. Cyntec currently concentrates on two product lines in-
cluding a thin film platinum temperature sensor and thin film chip
arrays in an 1SO 9002 and QS9000 certified factory, serving the
automotive and information technology markets. Cyntec’s mis-
sion is to develop , market, and produce environmentally friendly

high precision electronic components from the view point of ener-
gy savings and pollution control.
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On Environment

Thin Film products by Susumu is environmentally friendly by nature.

B Completely lead free: Our thin film products do not contain any lead even in the
areas that are not restricted by RoHS.
The lead free products are designated as in the catalogue.

Typical RG/RM construction and composition

. Composition of RoHS restricted materials
weight % of each structure
Heavy metals
Structure :
Cadmium |~ Lead | Mercury | oo pient| PBB | PBBE
RG1005 | RG1608 | RG2012 | RG3216 | RM2012 | RM3216 and its and its and its i

compounds | compounds | compounds
Substrate 83.2 87 87.6 89.5 87.8 92.86 <tippm | <ippm | <5ppm | <1ppm | notdetected | not detected
Resistor 0.02 0.02 0.02 0.02 0.02 0.02 not detected | not detected | not detected | not detected | not detected | not detected
Inner electrode 0.65 0.13 0.11 0.15 0.15 0.1 not detected | not detected | not detected | not detected | not detected | not detected
Mid electrode 8.33 5.82 5.58 4.83 5.87 2.96 not detected | not detected | not detected | not detected | not detected | not detected
Outer electrode (Sn100%) 5.45 3.81 3.66 3.16 3.84 1.94 not detected | not detected | not detected | not detected | not detected | not detected
) A not detected | not detected | not detected | not detected | not detected | not detected
P;‘;taetf:ge B| 235 2.88 2.67 2.06 1.95 1.87 | <2ppm | <2ppm | <2ppm | <2ppm | <5ppm | <5ppm
(¢} <5ppm | <10ppm | <1ppm | <6ppm | notdetected | not detected
Marking ink — 0.34 0.36 0.28 0.37 0.25 <2ppm 7ppm <2ppm | <2ppm | <2ppm | notdetected

Weight 0.72mg 2.07mg 4.12mg 8.26mg 4.11mg 7.96mg

B Products' extremely long life contributes to conserving resources.
Extremely long life products: RG series (page 8), RM series (page 10)

@Thin film resistors are high precision and very reliable by nature. New RG series boasts 8
times longer life compared to our conventional thin film resistors. Under normal usage (normal
temp. and humidity), the expected resistance drift is less than 0.1% after 116 years

Comparison to our conventional product

Product series Type
Highly reliable thin film chip resistor

Judgment Criteria Years

RG series over 116 years

0.1% resistance drift

RR series Thin film chip resistor

Test Condition: 85C, 85%RH, 10% rated voltage bias, 90 min. on/30min. off

14 years

B Thin film enables us to make components smaller, contributing conserving resources.

Example 1: RL series Example 2: RGH series

Power Conventional type RL area % Power Conventional type RGH area %
0.1W 1.6X0.8 0.6X0.3 14% 1/8W 1.6X0.8 1.0X0.5 39%

1w 6.4X3.2 3.7X2.0 36% 1/4W 3.2X1.6 2.0X1.25 48%

2W 11.5X7.0 7.5X2.0 19% Comparison to our conventional product (unit: mm)

Comparison to our conventional product (unit: mm)

SSM Group Companies, as a whole group, strive to create environmentally friendly components.

SSM Group ISO14001 certification status
Company Name Facilities Certification date Certifying body Cert. #
Obama Factory
Susumu Co., Ltd. - 2000.12.15 JQA EM1184
Headquarter, Sales offices
Yokohama Denshi Seiko Co., Ltd. Niigata Factory 2001.03.09 JQA EM1388
Thin Film Technology Corp. Mankato facility 2000.03.24 uL A8561
Hsin-Chu (Taiwan) 2002.08.26 uL A8561
Cyntec Co., Ltd. -
Suzhou (China) 2003.10.22 UKAS 140858
ed
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RoHS compliant products

On Environment

All our products are RoHS compliant. RoHS compliant products are designated as
in the catalogue.

@®0rdering and differentiation of RoHS compliant products
We offer RoHS compliant products in all of our product series. Some of these
products have RoHS compliant specific part numbers and some do not.

{Ordering>

DUse RoHS compliant specific part numbers or regular
part numbers if only lead free products are offered.

@Please add a message that you are requiring RoHS
compliant parts when ordering products that do not
have RoHS compliant specific part numbers. Contact

Example of the label

our sales office for details. C

{Differentiation of RoHS compliant products from lead containing products)
RoHS compliant products labels have double broken

QT
INSPECTED r
SUSUMU CO.,LTD.
5042501

Y

(BAR CODE)

RG2012P—-102-D

5000pcs
MADE IN JAPAN
N: (BAR CODE)
Q@ Double line
(BAR CODE) indication RoHS

compliant products

lines at the bottom of the labels

susumu group catalog

RoHS compliant products
Page sub category RoHS compliant | Completely lead free | RoHS compliant only offered Both offered Specific part # Differentiation
8 RG series O O O — — —
10 RM series O O O — — —
12 RGH series O O O — — —
13,14 RR series O O @] double lined label
15,38 RN series O O O double lined label
16 RA series O O O — — —
17 RT series O O O double lined label
18 RP series @] O double lined label
19,20,21,22 RL series O O double lined label
19 PRL series O O — — —
21 RL-3264 series O O O O specific part #
23 PCMC series O O O —
26 PFR-GFR series PFRO3 © © —
other O O O specific part #
e RS series RS064R.062R O ©) —
other @] O Internal part #
27 RF series O O O double lined label
28 SA series O — —
29 HPL.TFL series O O double lined label
30 HTC series O O double lined label
31 LC filter O O O — —
32 band pass filter O O O — —
33 FL#*B series @] O @] specific part #
34 EF2A series O O O —
35 PV series PXV1220.PBX1632 © o double lined label
O O double lined label
a6 PAT series RAT1010 @] O O specific part #
other O O O double lined label
37 PS series O O O —
39 GL series @] O O specific part #
20 CL1 series O O O —
CL2 series O O O O specific part #
41 DS series O O @] specific part #
42 DL series @] — O O specific part #
ed



Design Supportive Data

Recommended land pattern omenon: mm

BRecommended land pattern A

Series a b c d Page
“_" RN732X 1.2 — 1.2 0.6 14
RR1632 2.4 — 1.6 0.6 13,14
RR2632 2.4 — 26 0.6 13,14
PFR (GFR) 03 0.3 1 0.3~0.7| — 26
PFR (GFR) 05 0.5 15 [04~08| — 26
EF2A51A 0.84 | 1524 | 055 0.38 34
Series a b c d Page Series a b c d Page
RP1005,RL0510 0.5 1.9 0.7 — 18,20 PCMC063T 3.7 7.4 35 - 23
RP1608,RL0816 0.7 3 16 — 18,20 PCMC104T 45 1.5 4 — 23
RP2012,RL1220 1 4 2.4 — 18,20 PCMC133E 8 14.5 5 — 23
RL3720 1.2 27 4.2 — 19 PCMC135T 8 14.5 5 — 23
RL3720W 1.2 27 7.9 - 19
RL7520W 1.2 27 15.8 - 19 Chip Size a b c d Series Page
PRL0816 0.4 — 2 1 19 06%03 0.28 0.76 0.34 — RG Series 8
PRL1220 0.55 — 2.5 1.2 19 1.0%0.5 0.5 1.6 0.6 — RGH Series 12
PRL1632 0.7 — 4 1.4 19 1.6%0.8 1 3 1.2 — RR Series (except RR1632, RR2632) | 13,14
PRL3264 16 — 75 2 19 2.0%1.25 1.2 4 1.65 - RT Series 17
RL1632 — 1.2 2 16 21 3.2%1.6 22 5 2 — TFL Series 29
RL3264 — 2.4 4 3 21 HPL Series 29
RL1632H,RL1632 1.4 — 1.78 1.37 21 HTC Series 30
RL-3264-6 — 8 4 3.35 21
BRecommended land pattern B
127,
Series a b c d Page -
pa, b RM2012 0.4~0.8|0.7~0.9 | 0.4~0.6|0.6~07| 10 © O O
] [ e RM3216 0.6~0.8|1.4~1.6]0.9~1.1/0.6~0.8| 10 3.81
Iq RN1632 1.1 1.2 0.7 0.8 13 O O Of
] 0 RL1632L4 1 2.2 1.1 0.5 22 $0.73
RL2550L4 3.4 26 1.8 0.7 22
RL3264L4 4.2 22 24 0.8 22
Series Page
FL Series 33
BRecommended land pattern C
Series a b c d e p Page
RS064R 0.2 — — 0.3 0.9 0.4 24
|:| |:| |:| |:| RS064R (K) 0.2 - — 03 09 05 24 254
RS4N 0.25 — — 05 |15~20] 05 24
RA1632 025~03[05~055| 0.9 0.6 — — 16 O O
RS062R (2 electrodes on one side)| 0.3 - - 0.3 0.9 0.5 24 1.27
D D D D RS2N (2 electiodes onoreside) | 0.25 | — - 05 | 18 | o065 | 24 O O+
RS8A (5 electrodes on one side) 0.3 - - 1 3.6 0.635 25 $0.35
RS8M (8 electrodes on one side) |  0.25 — - 1 3.6 0.5 25
Series Page
HMRecommended land pattern D CLIL5 40
CL2LA 40
’_i,‘ b Series a b c d e f Page
Tt PAT0510 0.2~0.4| 03 0.25 05 |0.7~1.1] 0~0.3 36
\—‘ l—ls’c PAT0816 0.4 0.8 0.2 0.4 16 |0.2~04| 36
- ]d PAT1220 0.6 0.8 0.3 0.3 2 [o2~05] 36
’_l—lj‘ PAT1632 1 1.2 0.4 0.8 32 |0.2~05| 36
PAT3042S 0.5 3.2 0.9 1.2 42 |02~05| 36
kf" PXV1220S 0.6 0.8 0.3 0.3 2 |02~05| 35
PBV1632S 1 1.2 0.4 0.8 32 [02~05| 35
RN1632F 1 1.2 0.4 0.8 32 |02~05| 35
BRecommended land pattern E
GND Series a b c d e Page
TBF-0510 0.2 0.15 0.3 1.1 0.3 32
C e : TBF-1608 0.2 015 | 0125 | 0.25 0.4 32
50 ohm IN 7]70 OUT 50 ohm TBF-2012 0.2 0.15 0.3 0.35 0.3 32
GND
ad
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Tape SpECificatiDn (Dimention: mm)

Tape dimensions (2mm pitch paper tape)

Plastic Tape (2012 ChipSize)

Design Supportive Data

Plastic Tape (RL3720, RL7520)

T Sprocketim Cavi _ t Sprockets ¢ Do Po. P ‘._.P“ ‘.&. Do +T
$1.5 0 s H D
: =% FL‘ Stb ot
SE Al - ”\éw $¢¢®“ AR g
i T 8  h 3 M. [al mam
H bbb o L - (8 5 I
I N R g A R R A R E pialle == -
H L ; - [ T I
20-008 Series Name 0603 Chip Size, Series Name  RM2012, PRL1220,
1005 Chip Size, i .
4.0x0.1 H2062R‘, Rg‘;N, PAT1220, PBX1220 - Dimention Spefication
. . . FIS064R, RSeN Dimention Spefication °%¢| R3720 [ RL7520
Tape dimensions (4mm pitch paper tape) Plastic Tape (3216 ChipSize) Code 5012 3216 A | 26+02 | 2602
; Sprockets ¢1.5+3'1 . Po Ps A 1.6+0.2 2.01+0.2 Ao 2.4%+0.1 2.4%+0.1
—+- Cavity 05 aﬁk Sprockets o T B | 24402 | 36402 B | 445402 | 82402
=7l
0 / 0%03 | 8.0%03 Bo | 425402 | 8.0%0.2
Y PN o o m W |80
i A{V @ WFI “Er S || b/ o o010 F | 35005 | 352005 E | 1.7520.1 | 1.75%0.1
i m m H-H m ]1 SRR o W{ﬂ M ! mmm* 3 E | 1.7520.1 | 1.75£0.1 F | 554005 | 7.5£0.1
b Lo goow i Po | 4.0+01 | 4.0%01 W | 12.0%0.2 | 16.0+0.3
2005 L P1 | 4.0%0.1 | 4.0%0.1 Do |$1.5520.05| $1.5520.05
T Cavif
4M!1 Qom — A P1 P2 | 2.0+0.05 | 2.0+0.05 K | 07201 | 0.7%0.1
0-01 4.020. T
Series Name 1608 ChipSize(PRL0816, PAT0816: Plastic Reel) Series Name RM3216, PR1632, RL1632, PRL1632 Do |1.55%0.05 | 1.55+0.05 T | 0.3%0.05 | 0.3%0.05
2012 ChipSize(RM2012, PRL1220, PAT1220, PXV1220: Plastic Reel) RL1632L4, RL1632H, RN1632 D1 1.05+0.05 Po 4.0+0.1 4.0+0.1
L. . T =15 =15 P1 | 40%01 | 4.0%0.1
Reel Specification ] zoa | =os | [Fe]2ooos] 0%

(Dimention: mm)

RG series, RGH series, RM series, RR series, TFL series, HPL series,
RT series, HTC series, RP series, RL0510,0816,1220, RS series, PAT series

Label location

\
R/ R 2205 =|HR
= 8
ﬂ)?z $21+0.8 B
L
9+1/0)
— |~
13.0:1.0
o 11.421.0
$180-1.5

Power Derating

RL3720 (W) series

—HHF—

Label location
105X50

17+0.3

®Rated Power

The standard ambient temperature is 30C.
When an ambient temperature exceeds 30
C. the maximum load power is calculated
by multiplying the rated power with the
ratio derived from the power derating curve

{Rated voltage)

The rated voltage is the corresponding voltage of
DC or AC (commercially used frequency) current
to the rated power given by:

E= VRXP

E:Rated voltage (V)
P:Rated power (W)
R:Rated resistance (Q)

{Rated current)

The DC current that increases the temperature by
20T by inductance. If the ambient temperature
exceeds 70T, the current should be derated
according to the power derating curve below.

(Power) = (Current) 2X (Resistance)

RG, RM, RGH series 5 ! RR series, RT series, < . RL7520W 58 .
= 100 RN-RA series, < 100 < 100
= ! PFR-GFR series, RS series, b= . 2 .
= ' RL0510-0816+1220+3720+3720W, = ' = '
g 50 : PAT series, RAT1010, PV series, & 50 . 2 50 :
s | SE'SGEII"e éL series, = | 8 )
3 ' HPLOG03-0510, TFLO510-0816 B8 ' 2 . .
T 0 + < 0 s O
55 0 85 155 ~ 55 0 70 125 = 55 0 30 125 150
Ambient temperature ('C) Ambient temperature (C) Ambient temperature (C)
Recommen reflow
®Reco ended e o @®Part's surface temperature
temperature profile Pre-heat 130~180C  60~80sec.
3 reflow Over 220C 30~90sec.
o peak temperature 240~250C  within 10sec.
]
g @Solder composition : Sn-Ag-Cu solder
% @Repetition : up to 2 times (Cooling between the two reflow is required.)
7
fid
50— Preheating stage Reflow stage
0
Time —
ad
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RG series, ultra-precision & ultra-reliability
metal film chip resistors scm

Tight resistance tolerance of =0.02% and temperature coefficient of resistance of =5ppm/°C are achieved.
Under high temperature and humid condition of 85°C and 85%RH, and at 155°C(duration:8000 hours for
both tests), superior reliability of only less than =0.1% of change in resistance value is realized.

RoHS compliant X Completely lead free

'd SPECIFICATIONS

) Dimension RG1005 RG1608 RG2012 RG3216
Mechanical W | (Inch Size) (0402) (0603) (0805) (1206)
— L 1.0+0.05 1.6+0.2 2.0+0.2 3.2+0.2
‘ —~ P ‘k W 0.5+0.05 0.8+0.2 1.25+0.2 1.6+0.2
L - P 0.2+0.10 0.3+0.2 0.4+0.2 0.5+0.25
L T 0.35:0.05 0.40.1 0.4+0.1 0.40.1
- (unit : mm)
Type RG1005 RG1608
Electrical Power |_9eneral 1/16W 1/10W
Ultra-reliability 1/32W 1/16W
+0.02(P),20.05() +0.02(P),£0.05(W),
+0.05(W),=0.1(8) ' 1+0.05(W), £0.1(8). =0.05(W),£0.1(8) ' "£0.05(W),£0.18)] =0.1(B)
Tolerance %(code) =0.5(D) [ 018, s =0.5(D) | " 018, | N +0.5(D)
+0.25(C),+05(D) 02502050 +025(C),205(D) +025(C),+05(0) 02500050 £025(C),£050)| =0.5(D)
Resistance Range(Q)) | 10~46.4 | 47~97.6 | 100~2.94k = 3k~100k | 10~46.4 | 47~97.6 | 100~4.99k | 5.1k~270k | 274~332k | 340~360k
+5 (V) +5 (V)
TCR ppm /°C(code) =100 (R) | +10(N) |=10(N) |+10(N) |+50(Q) +10(N) | =10 (N) | =10 (N)
+25(P) |=25(P) | =25 (P) +25(P) | +25(P) |*25(P) | +25(P) | =25 (P)
Max Operating Voltage 25V 75V
Resistance Value E-24, E-96
Operating Temp. Range —55°C~155°C
1,000pcs/reel (T1:P,W), 5,000pcs/reel (T5:B), . .
Package 10,000pcs/reel (T10:B.G,D) 1,000pcs/reel (T1:P,W,B), 5,000pcs/reel(T5:B,C,D)
Type RG2012 RG3216
P general 1/8W 1/4W
ower ——
Ultra-reliability 1/10W 1/8W
+0.02(P), £0.05(W), +0.02(P), 0.05(W),
=005(W), £0.1(8) ' 1+0.05(W),£0.1B), =0.1(B) [+0.05(W),*0.1(B) ’ '+0.05(W),+0.1(8),
Tolerance %(code) =0.5(D) [ 018, e N o) o 018,
£025(C),<0.5(D) 025(0)2050) +025(C),:05() =0.5(D) | +0.25(C),+05(D) 02600050 +025(C), +05(0)
Resistance Range(Q)) | 10~46.4 | 47~97.6 | 100~10k |10.2k~475k| 487k~1M | 47~97.6 | 100~33.2k | 34k~1M
+5 (V) +5 (V)
TCR ppm /°C(code) +50(Q) =10 (N) | =10 (N) | =10 (N) +10(N) |=10(N) | =10 (N)
+25(P) | +25(P) |*25(P) |+25(P) *25(P) |=25(P) | *25(P)
Max Operating Voltage 100V 150V
Resistance Value E-24, E-96
Operating Temp. Range —55°C~155°C

Reliability

Package

1,000pcs/reel (T1:P,W,B), 5,000pcs/reel(T5:B,C,D)

- Please contact us for Resistance tolerance +0.01%. - Please contact us for RG3226 series with power of 1/2W

tem e Specification Typical
Ultra-reliability general Ultra-reliability

Short time %F")g'zgr;’;'\jiﬁggzef”ﬂg"fgv‘g'}:?gscs’r 2> maximum | (9 05%+0.010) | +(0.05%+0.010) | =(0.01%+0.010)

overload test duration:5 seconds

LondLite I\g;tli:gfcglféggffégg"soltage £(0.1%+0.010) | =(0.25%+0.050) | =(0.01%+0.010)

Test period: repeat 1000 cycle as follow:
90 min. on/30 min. off cycled

Moisture load life

Test condition: 85°C85%RH

Applied power: 1/10 rated Power +(0.1%+0.01Q) +(0.25%+0.050) +(0.05%+0.010))
Test period: repeat 1000 cycle as follow:

90 min. on/30 min. off cycled

Repeat 1000 cycle as follow:

Temperature cycle -55°C(30 min.)/Room Tem.(2 min.)/ +(0.1%+0.010) +(0.25%+0.050) | +(0.01%+0.010Q)
+125°C(30 min.)/ Room Tem.(2 min.)
High temperature exposure | +155°C for 1000 hours with no load +(0.1%+0.01Q) | *+(0.25%+0.05Q) | +(0.01%+0.01Q)
o
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‘4 The result of each reliability test for 8000 hours

Load life test Moisture and

life test
Load life test (85%°C) Moisture and life test (THB 85°C 85%)
0.50 A S 0.50 |
sample: sample:
0.40 RG1608 series 0.40 RG1608 series
test conditions: test conditions:
0.30 temperature:85°C 0.30 temperature:85°C, moisture:85%RH
- applied voltage:rated voltage " applied power:1/10 rated power
test period:one cycle as follow . test period one cycle as follow
:\a‘ 0.20 90 min. on /30 min. off nN=100 19 0.20 90 min. on /30 min off n=50
Y °
2 0.10 2 0.10
£ 2 Al 5
L ar e . R S ==
g 0.00 A R A == = 8 0.00 'n & ' % R lew
o Wy 5]
g —0.10 i § —0.10 ‘
@2 [ @ :
& -020 —o— 1kQ 8 020 —o— 1kQ
—o— 10kQ —o— 10kQ
030 56kQ | 030 56kQ
—0.40 —=— 100kQ) |- —0.40 —=— 100k |
k() 330k
—0.50 330 —0.50
10 100 1000 3000 10000 10 100 1000 3000 10000
Test time (h) Test time (h)
Temperature High temperature
cycle test exposure test
Temperature cycle test high temperature expouse test (155°C)
0.50 H T I 0.50 T T
sample: . sample:
0.40 RG1608 series 0.40 RG1608 series
test conditions: o
0.30 —55°C(30 min.)—~room tem.(3 min.)—> 0.30 test conditions:
B ;lésgqso min.)—room tem.(3 min.) - tenperature:155°C
{ 020 g o020 noload n=100
o )
© 0.10 © 0.10
] ]
< <
g 0.00 Gl —— il g 0.00 e e L S #‘-
o o
§ —0.10 § —0.10
2 k2]
& -020 & 020 o :Exklﬂ
—e—
030 —0.30 56k
-0.40 56k | -0.40 —= 100kQ |
—=— 100k() 330kQ
—0.50 —0.50
10 100 1000 10000 10 100 1000 3000 10000
Cycle Test time (h)

‘4 CHARACTERISTIC of Power Temperature Derating Curve

|
|
100

m AN
AN

-55 0 85 155
Ambient Temperature (°C)

Rated Load (%)

W4 PARTNUMBER |
RG 1608 N - 102 - Q -T5 — Package (T1,75,T10)

Resistance Tolerance

Resistance

(E-24: in a 3 digit number,

E-96: in a 4 digit number 4 digits for all RG3216)
Temperature Coefficient of Resistance

Dimensions
Part Code

N
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10

. ® R series, ultra-precision & ultra-reliability metal
- = film chip network resistors cem
’ g @ 9 THIN FILM TECHNOLOGY
> e Tight tracking resistance tolerance of +0.01% and tracking temperature coefficient of resistance of +1ppm°C are achieved.
Under high temperature and humid condition of 85°C and 85%RH, and at 155°C(duration:8000 hours for both tests), superior
reliability of only less than +0.1% of change in resistance value is realized.
'd SPECIFICATIONS
L.
Mechanical [4]1b Dimension RM2012 RM3216
W (Inch Size) (0805) (1206)
2 EL - L 2.0+0.2 3.2+0.2
‘%‘ T w 1.25+0.2 1.6+0.2
T 0.4+0.1 0.4=0.1
Equivalent 1 4 A1 4 a 0.6*+0.2 1.0+0.2
r 5 b 0.35+0.2 0.4+0.2
circuits F%{z % %} (unit : mm)
2 3 2 3
A Type B Type
- Type RM 2012 RM 3216
Elgetrical Power 0.05W/element,0.1Wpackage 0.063W/element,0.125Wpackage
Resistance Range () 100~100k) 500~330k()
Absolute Tol, %(code) | 0! (8),205(D)| +0.05(W),0.1(B),=0.5(D) | +0.1(8),205(D)| +0.05(W),0.1(B),%0.5(D)
- (100<R<2k0) | (2kQ=R=100k() (100=R<2k0) (2kQ=R<330k()

Tracking Tol. %(code)

+0.01(L),#+0.02(P),+0.05(W) (ratio=1)
+0.02(P),+0.05(W) (1<ratio=10)
+0.05(W) (100=ratio>10)

+0.01(L),=0.02(P),+0.05(W) (ratio=1)
+0.02(P), +0.05(W) (1<ratio=10)
+0.05(W) (100=ratio >10)

Absolute TCR ppm/°C(code)

+25(P) | +10(N),=25(P)
(100=R<3000) (300=R=100k()

+25(P) +10(N),+25(P)
(100=R<3000) (300=R=330k()

Tracking TCR ppm/°C(code)

+1(X),*=5(V) (ratio=1)
+2(W),=5(V) (1<ratio=3)
*+5(V) (100=ratio>3)

+1(X),*=5(V) (ratio=1)
+2(W),=5(V) (1<ratio=3)
*+5(V) (100=ratio>3)

- Please contact us for TCR =5ppm/°C for 300() or more in RM2012,RM3216
- Standard combination of resistance values
Identical resistance values R1=R2=1k{2,10k(2,100k)

Different resistance values R1=1k(),

Load life test

Load life (85°C)

R1=2kQ,

R2=2k(2,3k(2,4k(),5k(),6k(),9Kk(),10k(2,20k(2,25k(),50k(2,100k()
R2=10k(2,20k(2,40k(2,50k(2,100k(2,200k()

R1=10kQ, R2=20k(2,30k(2,40k(2,50k(2,60k(2,90k(2,100k()
- Please contact us for other variety than these sizes and customized specifications.

‘4 The result of each reliability test

Load life (85°C)

0.20 ) e s s 1 B e 0.20 ' s 1 B e
Test conditions: Sample: Test conditions: Sample:
0.15 Ta=85°C RM2012B-103/103 0.15 Ta=85°C RM3216B-203/203
P=50mW P=63mW
0.10 90minON/ 30minOFF 0.10 90minON/ 30minOFF
S 005 S 005
=4 =
© ©
S S
° 0.00 b ° 0.00
o o
g g
% —0.05 % —0.05
7] 7]
4 4
-0.10 -0.10
-0.15 f—— Absolute -0.15 [—— Absolute
—e— Tracking —e— Tracking
-0.20 -0.20
10 100 1000 10000 100000 10 100 1000 10000 100000
Time (h) Time (h)

susumu group catalog



Moisture and

life test
Temperature Humidity Bias (85°C 85%)
0.20 e 12 s s
Test conditions: Sample:
0.15 Ta=85°C Ha=85%RH RM2012B-103/103
P=50mWx0.1
0.10 90minON/ 30minOFF
S 0.05 g
[=4 f=
© ©
S 000 Soi ©
g g
5 5
B —0.05 k7
3 3
T o010 T
—0.15 [ —— Absolute
—o— Tracking
—0.20
10 100 1000 10000 100000
Time (h)
Moisture and
life test
Moisture Load Life (60°C 95%)
0.20 T I )
Test conditions: Sample:
0.15 Ta=60°C Ha=95%RH |.| RM2012B-103/103
P=50mW 0.1
0.10 90minON/ 30minOFF
S 005 g
j=4 C
© ©
S 000 E
8 N —F— 1 8
5 g
® —0.05 ®
3 3
T 010 <
—0.15 [ —— Absolute
—e— Tracking
—0.20
10 100 1000 10000 100000
Time (h)
High temperature
exposure test
High Temperature Storage (155°C)
0.20 i B 1 s s s
Test conditions: Sample:
0.15 Ta=155°C RM2012B-103/103
No load
0.10
® <
°g’, 0.05 “g’,
£ £
S L
g 0.00 §
5 5
4 —0.05 ]
% K
T o010 T
—0.15 [ Absolute |
—o— Tracking
—0.20
10 100 1000 10000 100000
Time (h)

Temperature Humidity Bias (85°C 85%)

020 HE | H HE | H A 1
Test conditions: Sample:
0.15 Ta=85°C Ha=85%RH RM3216B-203/203
P=63mWx0.1
0.10 90minON/ 30minOFF
0.05
0.00
—-0.05
-0.10
—015 —— Absolute
—e— Tracking
-0.20
10 100 1000 10000 100000
Time (h)
Moisture Load Life (60°C 95%)
0.20 T o I
Test conditions: Sample:
0.15 Ta=60°C Ha=95%RH |i| RM3216B-203/203
P=63mWX0.1
0.10 90minON/ 30minOFF
0.05
0.00
—0.05
—0.10
—0.15 —— Absolute
—e— Tracking
—0.20
10 100 1000 10000 100000
Time (h)
High Temperature Storage (155°C)
0.20 S S———
Test conditions: Sample:
0.15 Ta=155°C RM3216B-203/203
No load
0.10
0.05
0.00 o =
—0.05
—0.10
—0.15 —— Absolute
—e— Tracking
—0.20
10 100 1000 10000
Time (h)

‘4 PART NUMBER

RM 2012 A - #s/ssx - P

L 10  Package (10=1,000pcs, 50=5,000pcs)

W X
TT

AN 4

susumu group catalog

Dimensions
Part Code

Tracking Resistance Tolerance
Tracking Temperature Coefficient of Resistance
Resistance Tolerance
Temperature Coefficient of Resistance
Resistance
Circuit

11



12

RGH series,high-power and high-precision metal
film chip resistors =

e
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Electrical

+25ppm/ °C are achieved.
Operating temperature range:—55~155°C

Mechanical

Resistors with high power in small size are realized as 1/4W for 2.0x1.25mm(0805)size,
1/8W for 1.0X0.5mm(0402)size.
Tight resistance tolerance of =0.1% and temperature coefficient of resistance of

RoHS compliant X Completely lead free

'S J SPECIFICATIONS

Dimension
(Inch Size) RGH1005-2B RGH2012-2E
L 1.0+0.05 2.0+0.2
TW W 0.5+0.05 1.25+0.2
P 0.2+0.10 0.4+0.2
p L T 0.35+0.05 0.4+0.1
(unit : mm)
L
I N
Type RGH1005-2B RGH2012-2E
Power 1/8W 1/4W
Tolerance % (code) +0.1%(B),+0.5%(D) | £0.1%(B),+0.5%(D)
Resistance range (Q) 47~100k 47~470k
TCR ppm /°C(code) +25ppm/°C(P) +25ppm/°C(P)
Max Operating Voltage 75V 125V
Resistance value E-24,E-96 E-24,E-96
Operating Temp. Range —55~155°C —55~155°C
Package 10,000 5,000

PART NUMBER
RGH 1005-2B-P-102-B

[

susumu group catalog

- RGH1608 with 1/6W power consumption are available to meet your needs.

Resistance Tolerance

Resistance(E-24:in a 3 digit,E-96:in a 4 digit)
Temperature coefficient of resistance
Power(2B for 1/8W, 2E for 1/4W)

Dimension

Part Code
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RR series, high-precision metal
film chip resistors

Thin Film Technology has achieved high performance chip resistors with low price and
reliable supply. The parts offer excellent performance and tolerance in TCR, current noise,
linearity, for high frequency circuit applications. Precise dimensions minimize errors during

mounting. Tight tolerance allow for cost saving due to circuit simplification and elimination of

trim pots for adjustment.

/ SPECIFICATIONS

. Dimension ' RR0306 | RR0510 | RR0816 | RR1220 RR1632 | RR2632
Mechanical (Inch Size) ~ (0201) (0402) (0603) (0805) (1206) (1210)
L 0.60+0.05 | 1.00+0.05 1.60+0.20 2.00+0.20 | 3.20+0.20 | 3.20+0.20
W w 0.30+0.05 | 0.50+0.05 0.80+0.20 1.25+0.20 | 1.60+0.20 | 2.60=0.20
P 0.12+0.05 | 0.20+0.10  0.30+0.20  0.40+0.20 | 0.50+0.20 | 0.50+0.20
pl T 0.23+0.03 | 0.35+0.05 0.40+0.10  0.40+0.10 | 0.40+0.10 | 0.40=0.10
(unit : mm)
I &
Electrical
Type RR0306 RR0510 RR0816 RR1220 RR1632 RR2632
Power 1/20W 1/16W 1/16W 1/10W 1/8W 1/4W
Tolerance %(code) iz,-:‘;% i(()bfi% +0.5%(D) +0.5%(D) +0.5%(D) t(()l:.)S)%
Resistance Range 10~ 33~ 10~ | 100~ 10~ | 100~ 10~ | 100~ N _ ~ .
@) 30 22K | 976 100K @ 97.6 360K = 97.6 = im 107499 51~1M 10~49.9 51~2M
i +100  +25 | +100 @ +25 | +50 @ +25 +50 | +25 = +50 | +25 = +50 | =+25
TCRppm/Cleede) ' "Ry )  ®  ®» @ A @ A @ P Q@ (P
Resistance Value E-24 E—24/E—96 E—24/E—96 E—24/E—96 E—24/E—96 E—24/E—96
Max Operating Voltage 15V 25V 75V 100V 150V 200V
Package 5,000pcs/reel | 10,000pcs/reel | 5,000pcs/reel | 5,000pcs/reel | 5,000pcs/reel 5, O(gég(c):g}re el

- Contact us also for RL0816—JMP jumper resistor whose dimensions are the same as those of RR0816.

—_—

PART NUMBER

for E-96 series

value of RR0816 as 3 letters code

RR 0816 JE - L(E- D - (M) - (T5) - (***) _ Tobe added as

Taping quantity unit
RR1632,RR2632:“T1” to be added for 1000pcs/reel
“T5” to be added for 5000pcs/reel
RR0306,RR0510,RR0816,RR1220: No marking

Resistance Tolerance

Temperature Coefficient
—— of Resistance

——Dimensions
—— Part Code

Resistance value
RR0306,RR0510,RR0816,RR1220:3 digits for E-24 series

“M” to be added as for E-96 series value of RR1220

RR0306,RR0510,RR0816,RR1220:4 digits for E-96 series
RR1632,RR2632:4 digits for all values

ay

susumu group catalog
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RR series, RN series, ultra-precision

of =5ppm/°C

- . . .
_»= *2.- metal film chip resistors s

Available for resistance tolerance of =0.1%, temperature coefficient of resistance

RoHS compliant X Completely lead free

‘4 SPECIFICATIONS

) Dimension RR1220
T L 1.60+0.20 | 2.00+0.20 @ 3.20+0.20 & 3.20+0.20
w w 0.80+0.20 | 1.25+0.20 | 1.60+0.20 @ 2.60+0.20
1 P 0.30+0.20 | 0.40+0.20 | 0.50+0.20 | 0.50+0.20
—~ Pl T 0.40+0.10 | 0.40+0.10 | 0.40+0.10 | 0.40=0.10
(unit : mm)
L
I
Electrical
Type RR0816 RN73 | RR1220 RR1632 RR2632
Power 1/16W 1/10W 1/8W 1/4W
+0.1% +0.1% +0.1% +0.1%
Tolerance %(code) (B) (B) (B) (B)
Resistance Range(Q) | 100~332k | 511~100k 100~100k 100~1M |100~200k 100~200k 51~1M |100~330k 100~330k 51~2M
. +25 +5 +10 +25 +5 +10 +25 +5 +10 +25
TCR ppm /*Clcode) P) V) (N) P) V) (N) P) V) (N) (P)
Resistance Value E-24/E-96 E—24/E—96 E—24/E—96 E—24/E—96
Max Operating Voltage 75V 100V 150V 200V
1,000- | 1,000(T1)-5,000(T5) 1,000 1,000(T1)-5,000(T5) 1,000(T1)-5,000(T5)
Package 5,000(T5) pcs/reel Se%??é&a pcs/reel pcs/reel

- RR1632 and RR2632 with resistance value less than 100 Q are also available.

‘4 PART NUMBER

RR 0816 P-102-B - (M)-(T5)- (**) ——

Part Code

— Resistance Tolerance

——— Resistance value
RR0510,RR0816,RR1220:3 digits for E-24 series
RR0510,RR0816,RR1220:4 digits for E-96series
RR1632,RR2632:4 digits for all value

Taping quantity unit

To be added as for E-96 series
value of RR0816 as 3 letters code

RR0816,RR1220,RR1632,RR2632:“T5"to be added for 5000 pcs/reel
RR1632,RR2632:“T1” to be added for 1000pcs/reel

RR0510 of 10000pcs/reel, RR0816 of 1000pcs/reel,

RR1220 of 1000pcs/reel:No marking

——— “M” to be added as for E-96 series value of RR1220

Dimensions

Temperature Coefficient of Resistance

Power Rating

_ |

RN73 N 2X

ay
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== = “ | network res:stors SSIyl
9 Q These 1206 chip resistor networks are available with either 2 or 3 resistors, and offer better
performance than SIP networks. The surface mount package allow for less parasitic
capacitance/inductance and even lower noise performance. Typical application: Voltage dividers.
‘4 SPECIFICATIONS
Mech ical 1.0+0.2 | ‘ (3.4i0.25 0.4i¢0.25
echanica
1] L3 | 1] L4 ]
(1206) " 6402 " 6402
2 &
| | | | 1.0+0.2 |
‘ 3.2+0.2 ‘ : 3.2+0.2 ‘ 0.4+0.1  (dimension:mm)
RN1632A Type RN1632B, C, D Type
Equivalent 3 1 4 1 4 1 4
circuits
R1 R2 R1 R2 R1 R3 R1 R3
R2 R2
2 2 2 3 2 3 2 3
A Type B Type C Type D Type
Electrical
Type RN1632A RN1632B RN1632C RN1632D
Resistance Range({2) 100~51K 100~51K 100~33K 100~33K
. +0.5%(D), +0.5%(D), +0.5%(D), +0.5%(D),
Absolute Tol. %(code) +0.1%(B) +0.1%(B) +0.1%(B) +0.1%(B)
. . +0.2%(C), +0.2%(C), +0.2%(C), +0.2%(C),
Tracking Tol. %(code) +0.1%(B) +0.1%(B) +0.1%(B) +0.1%(B)
Absolute TCR ppm /°C(code) +25ppm/°C +25ppm/°C +25ppm/°C +25ppm/°C
) +10ppm/°C(N), +10ppm/°C(N), +10ppm/°C(N), +10ppm/°C(N),
Tracking TC C
racking TCR pprn "Gieode) +5ppm/°C(V) +5ppm/°C(V) +5ppm/°C(V) +5ppm/°C(V)
Power Rating 63mW/element 63mW/element 42mW/element 42mW/element
Operating Temp. Range —-55°C~+125°C
Package 1,000(T1),5,000(T5)pcs/reel

- 2.0X1.25mm size chip resistor for A and B type is available. -Certain combinations of resistance values may incur initial costs.

W4 PARTNUMBER
RN 1632 A-*/+-B-V B (-T1)

e

Quantity in a reel

Tracking Resistance Tolerance

Tracking Temperature Coefficient of Resistance
Resistance Tolerance

Resistance ---- For circuits A and B two

Circuit resistance values are shown,
) ) while for circuits C and D

Dimensions  resistance values are

Part Code individually shown as N **.

AN 4

susumu group catalog
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-~ RA series, precision metal film

o
~ -~ & chip resistors csm
~ m @ These thin film resistor networks are in a surface mount chip array configuration,

with electrodes fabricated into concave features. Tight resistance tolerance of 0.1%

& 0.5% can save additional circuit elements.

/ SPECIFICATIONS

] ‘ 3.2+0.1
Mechanical 0.4+0.2 0.8+0.1
== == e
(1206) 1.6+0.1
N 7 -
[TTTT ITIT ] o04=01 —_
T (dimension:mm)
Equivalent
circuit
Electrical

Type RA1632
Resistance Range((2) 100~20k (Four elements are the same ohmic value)
Absolute Tol. %(code) +0.1% (code:B), =0.5% (code:D)
Tracking Tol. %(code) +0.1% (code:B), +0.2% (code:C)
Absolute TCR ppm /°C(code) +25ppm/°C (code:P)
Tracking TCR ppm /°C(code) +5ppm/°C (code:V), =10ppm/°C (code:N)
Power Rating 30mW/element, 120mW/product
Operating Temp. Range —55~+125°C
Package 1,000(T1),5,000(T5)pcs/reel

- Contact us for mixed resistance values in a package.
- Certain resistance values may incur initial costs.

P4 PARTNUMBER |
RA 1632 10k - B - V B (-T‘I) —— Package (T1:1000pcs/reel, T5:5000pcs/reel)

Tracking Resistance Tolerance
Tracking Temperature Coefficient of Resistance

Resistance Tolerance

Resistance (The letter k denotes
a thousand in ohmic values.)

Dimensions
Part Code
- The specification of a different resistance value or a specific-purpose circuit will assign an individual part code.

ay
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RT series, high-precision
trimmable chip resistors

A one-step trimmable thin film component for in-circuit resistor tuning. This component has excellent
temperature characteristics, exhibits excellent performance in circuit noise and the third harmonic
distortion, and needs no moisture proofing treatment after trimming.(Patent1921853)

< ENEETEETEe 0201 trimmable chip resistor

RoHS compliant X Completely lead free

‘4 SPECIFICATIONS

Mechanical Dimension RT0603 RT0510 RT0816 RT1220
(Inch Size) (0201) (0402) (0603) (0805)
L 0.60*0.05 1.00+0.07 1.60+0.20 2.00+0.20
W W 0.30+0.05 0.50+0.07 0.80+0.20 1.25+0.20
P 0.12+0.05 0.20*+0.10 0.30*+0.20 0.40+0.20
p — T 0.23+0.05 0.35+0.05 0.40*+0.10 0.40+0.10
(unit : mm)
L
I B . o
* Equivalent circuit
O M O
Electrical
Type RTO0603 RTO0510 RTO0816 RT1220
Initial resistance value(Q?) | 150 | 330 | 1.5k | 100 | 270 1.5K| 100 | 330 | 1K |3.3K| 10K| 33 | 100 | 330 | 1K 3.3K| 10K | 33K |100K
Upper resistance limit(2) | 1.0k 2.2k | 10k 820 2.1K 10K |2.7K|8.0K |8.8K| 37K | 40K 4.7K|8.2K| 15K | 15K 100K 120K 120K 220K
TcR FClcod +25 | +100] =25 |=100 +25 +100 =50 +25 +100
ERmTeEes) ® ® P ® (P) R (@ (P) (R)
Resistance Tolerance +20% +20% +20% +20%
(code) (M) (M) (M) (M)
Power 1/20W 1/16W 1/16W 1/10W
Max Operating Voltage 15V 25V 75V 100V
Max Applied Voltage 30V 50V 150V 200V
Package 15,000pcs/reel | 10,000pcs/reel 5,000pcs/reel 5,000pcs/reel

- The RT0510 type with 50Q) initial resistance value is also avaiable.

‘4 PART NUMBER

RT 0816 P -

02 -

M
2

N

susumu group catalog

Resistance Tolerance
Resistance
Temperature Coefficient of Resistance

Dimensions
Part Code

17
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RP series, high-power metal film
chip resistors
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Resistors with high power in small size are realized as 1/3W for 2.0 x 1.25mm(0805) size,
1/5W for 1.6 x 0.8mm(0603) size and 1/6W for 1.0 x 0.5mm(0402 size).
A tight resistance tolerance at +1% is achieved.

‘4 SPECIFICATIONS
Mechanical Dimension RP1005 RP1608 RP2012
W (Inch Size) (0402) (0603) (0805)
_r L 1.0=0.05 1.6+0.2 2.0+£0.2
~ P W 0.5+0.05 0.8+0.2 1.25+0.2
L P 0.2+0.10 0.3+0.2 0.4+0.2
— T 0.35+0.05 0.4+0.1 0.4+0.1
I:|7IT (unit : mm)
Electrical
Type RP1005 RP1608 RP2012
Power 1/6W 1/5W 1/3W
Tolerance %(code) | +1%(F),+2%(G),£5%(J) *=1%(F),+2%(G),*=5%(J) +1%(F),=2%(G), +5%(J)
Resistance Range () 0.1~47 0.1~68 0.1~10 11~100
TCR ppm /°C(code) 0 ~+200 (S) 0 ~+200 (S) 0 ~+350 (T) 0 ~+200 (S)
Resistance Value E-24 E-24 E-24
Max Operating o —— f——
Voltage for an element P"R P'R P*R
Operating Temp. Rating —40~125°C
Package 10,000pcs/reel \ 5,000pcs/reel 5,000pcs/reel

- Please contact us for specific resistance to surge voltage.
- Please contact us for 0.1} or lower(TCR 0 - +350ppm/°C) resistance value.

‘W4 PARTNUMBER
RP 1608 S - 102

F
T

ay
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Resistance Tolerance

Resistance

Temperature Coefficient of Resistance

Dimensions
Part Code
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RL series, PRL series <® |ow resistance value chip
resistors with long-side electrodes
for high-precision current detection.
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CED PRL1632 are realized as 1W for 3.2 X 1.6mm(1206)

‘4 SPECIFICATIONS

Excellent performance in resistance tolerance, noise, long term stability and heat dissipation.
Our unique structure enables further miniaturization. This low resistance value chip resistor is
useful in many current sensing applications. We offer 1/2,1,2 watt power handling thin film resistors.

RoHS compliant

i Dimension RL3720 RL3720W RL7520W
Mechanical (Inch Size) (1508) (1508) (3008)
L L 3.75*x0.30  3.75%=0.30 7.50+0.30
w 2.00£0.20 2.00%+0.20 2.00+0.20
P 0.40+0.20 | 0.40*+0.20 0.40+0.20
R T 0.40+0.10 | 0.40+0.15/-0.10 0.40+0.15/—0.10
—] =] (unit : mm)
‘ " r D PRL PRL PRL PRL
imension 0816 1220 1632 3264
:D;T (Inch Size) (0603) (0805) (1206) (2512)
RL L 1.6+0.2 2.0+0.2 3.2+0.2 6.4+0.2
PRL W 0.8+0.2 | 1.25+0.2 | 1.6+0.2 | 3.2%0.2
P 0.225+0.15 | 0.35+0.15 | 0.45+0.15 = 0.9%0.15
Electrical T 0.5+0.15 | 0.5+0.15 | 0.5*0.15 O'5i(0.'t15 !
unit : mm,
Type RL3720 RL3720W RL7520W
Power 1/2W 1w 2W
o +1%(F) +1%(F) +1%(F)
Tolerance %(code) +29%(G) g +29%(G) +29%(G)
Resistance Range () | 0.01~0.018 /0.022~0.068  0.1~2.2 0.001~0.004 0.005~0.009/0.010~0.091| 0.1~1.0 0.001~0.009 0.010~0.091|0.1~0.47
TCR FC(cod 0~350 | 0~200 | 0~100 & 0~350 | 0~200 | 0~200 |0~50(Q) 0~200 0~100 | 0~50(Q)
ppm /"C(code) (T) (S) (R) (T) (S) (§) |0~100(R)  (S) (R)  0~100(R)
Resistance Value E-6 — E—24 — E-24
Package 4000pcs/reel
Type PRL0816 PRL1220 PRL1632 PRL3264
Power 1/3W 2/3W 1w 2W
o o +0.5%(D) o F1%(F) | £05%0D) | =1%(F) = 05%(D) o o F1%(F) | £05%D)
Tolerance %(code)  £1%(F) | “youy’ | F2%(0) | ipoG) stufone) 2oh(G) =tz OW)  F2%(O) | laoq) ez
Resistance Range (€2)  10m~39m25m 43m~100m50m  7m~9m | 10m~43m 47m~100m 5m~9m 10m~100m25m 3m~4m | 5m~9m |10m~43m(.,25m 47m~100m50m
Bm0z  :0~350ppmC | 7m~9m«  : 0~350ppm/°C ImQO= : 0~350ppm/°C
TCR ppm /°C(code) 18m~27mQ) :0~200ppmC | 10m~18mQ : 0~200ppm/°C 10m~18mQ : 0~200ppm/°C
33m~68m() : =100ppm/C | 20m~51mQ @ £100ppm/°C 20m~51mQ @ *=100ppm/°C
75m~100mQ:  +50ppm/C | 56m~100mQ:  *=50ppm/°C 56m~100mQ: *=50ppm/°C
Resistance Value E—-24
Package 1,000pcs/reel(T1) 5,000pcs/reel(T5)

- PRL series with resistance value more than 100m ohm are also available.

‘4 PART NUMBER

RL 3720W T = R10 = F = (T1)fTaping Quantity Unit:PRL:T1(1000pcs) T5(5000pcs)
L

Resistance Value:RLseries:3 digits, PRL series :4 digits

AN 4

susumu group catalog

Temperature Coefficient of Resistacce:To be added as for RLseries
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IN FILM TECH

RL series, low resistance value chip resistors
with short-side electrodes for

. | high-precision current detection. se

[=}
8
8
i

/i1

0201 low resistance value chip resistor.
‘4 SPECIFICATIONS

These thin film low resistance value chip resistors are offered in international standard sizes. They exhibit
excellent performance in resistance, noise performance, surface heat distribution and a lower surface
temperature. Useful in many current sensing applications. Available in 1/10, 1/8 and 1/4 watt package.

RoHS compliant

Mechanical Dimension RL0O603 RLO510 RLO816 RL1220
e@pyrca (Inch Size) (0201) (0402) (0603) (0805)
o L 0.60+0.05 | 1.00+0.10  1.60=0.10 | 2.00+0.20
W w 0.30+0.05 = 0.50+=0.10 @ 0.80+0.10 @ 1.25+0.20
P 0.12+0.05 | 0.20+0.10 | 0.20=0.15 = 0.40+0.20
ol T 0.23+0.05 | 0.35+0.10  0.45+0.10 = 0.40=0.20
P (unit : mm)
L
]
Equivalent circuit
O @)
Electrical
Type RL0603 RLO510 RLO816 RL1220
Power 1/10W 1/8W 1/8W 1/4W
. +2%(G +1%(F +1%(F o +1%(F
Tolerance %(code) L5 2 J)) ¥ 2%§G)) ¥ 2%§G)) +1%(F) iZ%EG))
Resistance Range((2) 0.1~4.7 0.05~4.7 | 0.02~0.091 0.1~6.8 | 0.01~0.039  0.043~0.091 | 0.1~10
. 0~200 0~200 0~100 0~350 0~200 0~100
TOR ppm /*C(code) (S) (S) (R) (T) (S) (R)
Resistance Value E—24
Package 10,000pcs/reel | 5,000pcs/reel

- Please contact us for tolerance +1% in RLO603.
- Please contact us for tolerance +0.5% for 0.1€) or more in RL0816, as well as +0.5% for 0.047() or more in RL1220.

‘4 PART NUMBER

RL 1220 S -

1RO -

F
T

Resistance

Resistance Tolerance

(1R0=1.0Q, R0O**=less than 0.082(})

Dimensions
Part Code

20
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Temperature Coefficient of Resistance
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RL series, low resistance value chip
resistors with short-side electrodes
for high-precision current detection.

and 1 watt package.

These low resistance value chip resistors are offered in international standard sizes. They
exhibit excellent performance in resistance, noise performance, surface heat distribution and
a lower surface temperature. Useful in many current sensing applications. Available in 1/2

/ SPECIFICATIONS
Dimension RL-1632-6 RL-3264-9
. i RL1632 | RL3264 @ RL1632H RL-3264-6
Mechanical (Inch Size) LNEW S LNEW
- L 3.20+0.20 | 6.40+0.20 3.20+£0.20 | 3.20=0.33 6.50+0.33 6.50=0.33
W 1.60+0.20 | 3.20+0.20 | 1.60=0.20 1.60+0.33  3.20+0.20 3.20+0.20
W +
2.500.15(1mA) 5 o 40 15(1ma)
—t P 1.00+0.15| 2.00+0.15| 0.50+0.15| 0.95+0.20 | 1.90%0.15(2mQ) 19040.15(23m0)
PR 1.020.15(23mq)
L 0.70£0.15(1mQ) 0.702045(1mQ)
N 70%0.
|:|TT T 0.50-0.15 050+0.15 0.80=0.15 0.50+0.15 089L0-15(2md) 0.65£0.15(2mQ)
—1 0.950.15(3m) | '\ o 15(3m0)
0.80£0.45(=4mQ)
(unit : mm)
Electrical
RL1632H | RL-1632-6 RL-3264-6 RL-3264-9
Type RL1 632 R L3264 New Fixed metal foi New Fixed metal foi
Power 1/2W 1w 1/2W 1w 1w 2W
Tolerance %(code) | +2%(G) £1%(F) +2%(G) =1%(F) 5%e) 59%() |5 ) = 1%(F) S0)
° e +2%(G) - +2%(G) ey | T esu) 25% () | wsou(d)
Resistance Range | 0.01~ 0.018~ 0.033~/0.051~ 0.01~ 0.018~ 0.033~/0.056~  5m~ 51~ 11~
@) 0015 0022 %97 0047 47 0015 0022 %% 0047 047 015 | 1AM |12 BASM Yo gy | 1.28m
. 0~+500  0~+350 0~+200 £100 0~+500  0~+350 |0~+200] =100 =100(1mZ) 100 | 100 | 100 ~50 | =200(1mQ)
TCR ppm /°C(code) | ) U o ® M m 8 | (R | +50(10m0<) =100 =101 2100 1007 501 40005 3mp
1mQ ste
>
Resistance Value E-24 E-12 (92124= 1m() step — E-24 —
(1omQ=)
Package 5,000pcs/reel 5,000pcs/reel 2,000pcs/reel
/ PART NUMBER

RL 1632 S - R033

F

Given to the RoHS compliant products of
RL1632H, RL-1632-6, RL-3264-3264-6(9)

Resistance Tolerance

Resistance

Temperature Coefficient of Resistance

Power:H (1/2W), 6(1W), 9(2W)

Dimensions

Part Code —‘

RL -

3264 -

AN 4
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s s High-precision current-detection elements
1 o O\S
Y p : d 0 v [ ] H _§= = =
= = @@ @ % | RL-L series: four-terminal type ==°EE€
e 04 k
= ﬂ:@ = Newly released: A four-terminal structure with separate voltage- and current-terminals
- assures high-precision TCR of 50ppm/°C and 0.5% tolerance.
O
'S 4 SPECIFICATIONS
Mechanical Dimension | RL1632L4 RL2550L4 RL3264L4
L T (Inch Size) (1206) (2010) (2512)
| L 3.2+0.2 5.0£0.2 6.4+0.2
w 1.6£0.2 2.5+0.2 3.2+0.2
Top side w T 0.5+£0.15 0.5+0.15 0.5+0.15
a 1.0+0.2 1.7+0.2 2.1+0.2
b 0.55+0.2 0.9+0.2 1.2x0.2
(unit : mm)
a
‘ Equivalent circuit
ol [ ]
K si
back side [ ‘ ‘ v v
| |
V=Voltage Terminal
Electrical | =Current Terminal
Type RL1632L4 RL2550L4 RL3264L4
Power 1/2W 3/4W 1w
Tolerance %(code) +0.5%(D) *=1%(F)
Resistance Range () 10~500m 3~5m 6~500m
TCR ppm /°C(code) +50ppm/°C +100ppm/°C +50ppm/°C
. . 10~47m 50~500m 3~8m 10~47m 50~500m
Terminal Resistance (€2)
5 M or less 20 M or less 1 M orless 5 M or less 20 M or less
. E-12 series E-12 series
Resistance Value () 50, 500m 3,4,5,6,7,8,50,500m
Package 5,000pcs/reel

- Contact us for even lower resistance values.

PS4 PARTNUMBER |
RL 1632 L4 - R0O33 - F

-

22
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Dimensions
Part Code

Resistance Tolerance

Number of Terminals

Current-detection Resistance Values



Power Choke Coil

PCMC series @ eecm

4 *High speed drive DC/DC inverter for
Applications  server, router etc.
*CPU power for note PC and desktop PC

- Small size of 7.3mmx6.6mm and
low tap of 3.0mm max
- Excellent loss characteristics and

high saturation current

RoHS compliant X Completely lead free

‘4 SPECIFICATIONS
Mechanical Equivalent , , <D
circuit Dimension | PCMC063 = PCMC104 | PCMC133 | PCMC135
. (Inch Size) (2926) (4539) (5450) (5450)
A L 7.3max. 11.5max. 13.8max. 13.8max.
Al MT* w 6.6+0.2 10+0.2 12.6+0.2 12.6+0.2
T Bt - T 3.0max. 4.0max. 3.5max. 5.0max.
i N m A 2001 | 25+01  25+01  250.1
W T B A1l 1.3+0.3 2.0+0.5 2.0+0.5 2.0+0.5
-— | B 3.6+0.2 5.0+0.2 6.0+0.2 6.0+0.2
- B1 3.0+0.3 3.0+0.2 4.0+0.5 4.0+0.5
(unit : mm)
I
Electrical
Lo(pH) Rdc(mQ)  |DC characteristics|DC characteristics LO(kH) Rdc(mQ)  DC characteristics DC characteristics
Inductance | Typical| MAX. | (1)A4=40C |(2) AL/LO=20% Inductance | Typical| MAX. | (1)A4=40T |(2) ALLO=20%
0.10 15 | 1.7 32.5 60.0 0.15 05 0.8 25.0 75.0
0.20 24 | 3.0 24.0 41.0 PCMC104T 0.36 1.1 1.3 20.0 60.0
0.22 19 | 25 26.0 52.0 0.56 16 | 1.8 15.0 50.0
0.33 35 | 3.9 20.0 30.0 1.00 3.0 35 15.0 40.0
0.47 40 | 4.2 17.5 26.0 0.33 13 | 15 36.5 62.0
T 0.68 50 55 15.5 25.0 PCMC133E 0.47 1.7 | 2.0 32.0 55.0
PEn 0.82 6.7 | 8.0 13.0 24.0 0.56 1.8 | 22 29.0 50.0
1.00 9.0 | 10.0 11.0 22.0 0.68 23 25 28.0 49.0
1.20 10.0 | 12.0 10.0 20.0 0.15 0.55 | 0.7 45.0 110.0
1.50 14.0 | 15.0 9.0 18.0 0.36 0.77 | 1.1 41.0 75.0
2.20 18.0 | 20.0 8.0 14.0 0.47 1.1 1.3 38.0 65.0
3.30 28.0 | 30.0 6.0 13.5 0.50 12 | 15 36.0 55.0
4.70 37.0 | 40.0 5.5 10.0 0.56 12 | 15 36.0 55.0
* The data is measured at 25°C PCMC135T 0.68 1.5 1.7 34.0 54.0
* DC characteristics(1) signify current value at temperature raise of 40°C 0.82 1.8 | 21 31.0 53.0
* DC characteristics(2) signify current value at inductance change of 20% 1.00 21 25 20.0 50.0
- Please ask as for other inductance values if required 1.50 34 | 4.1 23.0 48.0
- Package:1,000pcs/reel for PCMC063T, 500pcs/reel for others 50 40 5.0 20.0 35.0
3.30 7.7 | 9.2 15.0 32.0

‘4 PART NUMBER

PCMC 104T - R56 M N

TT

Materials

Inductance tolerance M=*20%

Inductance value (R56=0.56.H, R68=0.68.H)

Dimensions (063T=6.6*7.3*3.0mm, 104T=10*11.5"4.0mm,

Part Code 133E=12.6"13.8"3.5mm,135T=12.6"13.8*5.0mm)

AN 4

susumu group catalog
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» * RS series, micro array resistor
(=4 3 ¢ |
s * . network. L
- - L
- Ultra small size chip resistors array with 4 elements in 0201 size.
- CE» 0603 size double-element ultra small chip resistor array, RS062R series
0603 size quadruple-element small chip resistor array with 0.5mm electrode pitch.
‘4 SPECIFICATIONS
: L T Equivalent
Mechanical A - Rt
cl
w
o
RS2N, RS062R  RS4N, RS064R, RS064R(K)
RS2N, RS062R
L ] ] LNEW QNEW ]
p A T Dimension| RS062R RS2N RS064R | RS064R(K) RS4N
T |- |(Inch Size) (0302) (0404) (0602) (0602) (0804)
|:| |:| |:| |:| CL L 0.8+0.1 1.0£0.05 1.4+0.1 1.8+0.1 2.0£0.1
W W 0.6+0.1 1.0=£0.05 0.6+0.1 0.6+0.1 1.0x0.1
T 0.35*+0.1 0.4+0.1 | 0.35+0.1 | 0.35*+0.1 0.4+0.1
11 1 [ A 0.30+0.1 | 0.33+0.1 0.2+0.1  0.2+0.1 | 0.35:+0.1
RS4N, RS064R P 0.5 Typ 0.65 Typ 0.4 Typ 0.5 Typ 0.5 Typ
C 0.15*+0.1 0.15+0.1 0.1+0.1 0.1+0.1 | 0.22+0.1
(dimension:mm) (unit : mm)
Electrical
Type RS062R CE» RS2N RS064R, RS064R(K) €E» RS4N
Power 31mW/element — 63mW/element — 32mW/element — 63mW/element
Resistance Range (Q) 10~1M Jumper 10~1M Jumper 10~1M Jumper 10~1M
+5.0% *+5.0% +5.0% +5.0%
Tolerance %(code) ) — ) — ) — )
TCR ppm /°C(code) +200ppm/°C — +250ppm/°C — +200ppm/°C — +250ppm/°C
Max Operating Voltage 12.5V 1A 25V 1A 12.5V 1A 25V
Resistance Value E-24 — E-24 — E-24 — E-24
Package 10,000pcs/reel

- Contact us for lead free glass coat products.

'S4 PARTNUMBER
RS064R - 1001 (N) (K)

Given to the RS064R products with
0.5mm electrode pitch.
— RS062R, RS064 : "RoHS" to be added for N

Outline Type (2=flat)

Resistance Tolerance (J=*+5%, X=Jumper)
Resistance (00R0O=Jumper, 1001=1k()
Part Code

ay
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RS series, high-integration
array resistor networks

e=

2/

Z/11m

S
e

IN FILM TECH o

4
T

[
Ad

SPECIFICATIONS

d -+ 0.4=0.1
Mechanical 4.0+0.2 0£3t0.2 s
OOO0O0O0 — T
22R0 1.6+0.15
| am IT_I I_TI am l
0.3+01 05
RS8M
. 16
Equivalent
circuit
1

Electrical
Type RS8M RS8A
Power —  63mW/element| 63mW/element
Resistance Range((2) |Jumper| 10~47K 22~100K
Tolerance % (code) — 1“(3)0 1“(3)0
TCR ppm /°C(code) — +250ppm +250ppm
Max Operating Voltage — 25V 50V
Resistance Value — E—-24 E—24
Package 4,000pcs/reel 5,000pcs/reel

- Contact us for lead free glass coat products.

[
? W

RS8M - 1002

PART NUMBER

-J 2
TT

This highly integrated network contains four or eight resistance elements in one chip.

RoHS compliant

3.2+0.2 0l3i0'2 O-j'ri?J
minln *j
1
1002 | 1.6+02
mome |
| 063
0.34%0.15 ) .
0.49+0.15 (dimension : mm)
RS8A
10 6
1 5

susumu group catalog

Flat Electrode
Resistance Tolerance

Resistance
Part Code

25



PFR/GFR series,
Thick Film chip resistors

our thin film chip resistors.
GED PFRO3 series with ultra small size chip resistor.

A temperature coefficient of resistance of =100ppm/°C has been
achieved for resistance value greater than 1M Q.
High reliability is maintained: the electrode construction is the same as

RoHS compliant

'd SPECIFICATIONS

] Dimension PFRO3 PFR05,GFR05
Mechanical (Inch Size) (0201) (0402)
L 0.60+0.03 1.00+0.05
W 0.30+0.03 0.50+0.05
W P 0.12+0.05 0.20£0.10
_t T 0.23+0.03 0.35+0.05
4‘ P (unit : mm)
L
T
Electrical
Type PFRO3 PFRO5 GFRO05
Power 1/20W Jumper 1/16W Jumper 1/16W
Tolerance %(code) +1%(F) +5%(J) | 22%(G)+=5%(J) - i81§ZZ§:?) +1%(F)] - 1;15“2//:’)((5))
Resistance Range(Q2) 10~91 [100~1M| 3.0~9.1| 10~91 100~10M 50m orless | 10~97.6 100~1M 1.02M~10M 50m or less 10~10M
. +300 | £200 +600~ =£300 | *=200 B +100 +50 +100 _ +200
TCRppm /Clcode) | (s) | (5) —200(S) (S) = () R @ R (S)
Resistance Value E—24/E—-96 E-24 - E—24/E—96 — E—24/E—96
Max Operating Voltage 25V 1A 50V — 50V
Package 15,000pcs/reel or 10,000pcs/reel 10,000pcs/reel 10,000pcs/reel

- Please contact us for values lower in resistance than the 10 Q GFRO05 series.
- Contact us for lead free glass coat products.

‘4 PART NUMBER

PFROS R -

02 - D - (2 - (T15

| Package : PFR03 "T15" to be added
for 15,000pcs/reel

26

ay

susumu group catalog

Electrode materials : 1(Pb/Sn), 2(Sn)
Resistance Tolerance J( jumper)

Resistance : E-24, E-96, jumper
Temperature Coefficient of Resistance J( jumper)

Part Code



.-*" .. frequency chip resistors. =

. | RF series, high-precision, high-

e=

Mechanical

(0202) D DIOJS(Type)

L
»‘ ‘R0.07(Type)

0.5*+0.05

|

0.4(Type)
05+0.05 (dimension:mm)
Top side back side
Electrical
Type RF0505
Resistance () 50 ‘ 100
Tolerance %(code) +5%(J)
TCR ppm /°C(code) +1 Oo(%p)m/ °C
Power Rating 1/16W
hons)e(rl;at}ﬁg Temperature +70°C
Max Operating Temperature +125°C
Frequency characteristics DC ~15GHz
Reflection characteristic —15dB max
Plated electrod d ;
b oatltsmi%c;ro esan Au-plated(1.5um thickness)

- Other resistance values,structure of elctrode are available.

s © For wire bonding application, we have realized extremely small package size,
0.5mmx0.5mm. A reflection characteristic of —15dB is guaranteed at frequencies up to
15GHz. Ideal for transmitting/receiving applications in optical communications devices.

'S 4 SPECIFICATIONS

YW { PART NUMBER

RF 0505 R

- 500

- J
T

susumu group catalog

Resistance Tolerance

Resistance

Temperature Coefficient
of Resistance

Dimensions
Part Code

27



N\ \ SA series, high-precision,
Pt-film thermal sensors. ssm

\ \\ Resistance tolerance of £0.06%(class A). Suitable for high-precision temperature

measurements up to 500°C. Available in various package for specific needs.

/ SPECIFICATIONS
Mechanical Dimension | SA101[]0 = SA102[]0
. (Inch Size) (0907) (1208)
D L 2.40+0.15 @ 3.00+0.15
SA**[]0 W ://: w 1.70+0.15 | 2.00*0.15
(glass coat) I — P 0.40+0.20 0.40+0.20
o T 1.25+0.20 1.25+0.20

TJ Hﬁﬁ\\ (unit : mm)

N 6.0+0.1
SA101 1 3 [*
(ceramic tube) o \\z ) .
pS (dimension:mm)
Electrical
Type SA**[]0 SA1011
Resistance (Q) 100 ‘ 1,000 100
Tolerance %(code) +0.06%, +0.12%, +0.24% +0.06%, +0.12%,
° ® () (1) +0.24%
TCR ppm /°C(code) 3,850ppm/°C 3,850ppm/°C
TCR Tolerance +100ppm/°C +100ppm/°C
Response time 90% in air 1m/sec 10sec. 15sec. 30sec.
Dissipation Constant Self-heating 2.5mW/°C 2mW/°C 5.0mW/°C
Max Applied Current 1mA 1mA
Operating Temp. Range —55~500°C —55~500°C

-Contact us for TO92 package(operating Temp.:—50~150°C) and electric wire (operating Temp. : —20~105°C)

PS4 PARTNUMBER
SA 101 1 1

—( T Dimensions

(0=glass coat, 1=ceramic tube)
Resistance Tolerance

Resistance
Part Code

ay
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HPL, TFL series, high-precision,
thin-film chip inductors.

c=nn

HI

vt

These 0805, 0402 and 0201 size chip inductors are adjustment free due to their tight
tolerance. Additionally, this part also offers a high self-resonance frequency of 1 GHz and
high Q value and a very excellent rated current.

/ SPECIFICATIONS

oo i T oy MRamow o
—r L 0.60+0.05 1.00+0.10 1.60+0.10
~ P w 0.30+0.05 0.50+0.10 0.80+0.10
L P 0.07+0.05 0.15+0.10 0.30+0.20
|:|TT T 0.28+0.05 0.40%0.10 0.45+0.10
_v (unit : mm)
Electrical Equivalent circuit
Type HPL0603 HPL1005
inductance value E-24 E—-24 O—WO
inductance range (nH) 1.0~5.6 6.8~27 1.0~9.1 10~39
inductance tolerance +0.1nH,+0.2nH +2% +0.1nH,+0.2nH *+2% HPL
Q value (at 300MHz) 10 8~10 20~15 15~13 TFL
Q value (at 800MHz) typ. 14~17 14~16 35~25 25~20
Q value (at 1.5GHz) typ. 18~25 18~20 50~30 30~25
Self resonance Frequency(GHz) 10~6.0 3.5 7.0~4.0 3.5
DC resistance(Q) 0.1~0.8 0.8~1.5 0.01~0.4 0.5~0.8
Rated Current(A) 0.5~0.2 0.2~0.15 1.8~0.34 0.3~0.24
Package 10,000pcs/reel
Measured at 500MHz in case of HPL0603, at 300MHz in case of HPL1005
Type TFLO510 TFLO816
inductance value E—24 E-12
inductance range (nH) 1.0~1.2/1.3~2.2 2.4~3.9/4.3~9.1) 10~16 18~39 [1.0~4.7 ‘ 5.6~8.2 10~27  33~68 82~100
inductance tolerance +0.1nH,*=0.2nH +0.2nH +2% +3% +0.2nH +2% +2%
Q value (at 300MHz) 10 *10 20 | 15 15 *15 *10
Q value (at 800MHz) typ. 21 34~30 30~25 25 15
Q value (at 1.5GHz) typ. 25 25~20 20 **20 38~35 35~30 **
Self resonance Frequency(GHz) 7.0 55~40 40 |2.0~1.56.0~5.05.0~4.04.0~2.0/1.5~1.0 1.0
DC resistance((2) 0.1 0.15~0.20 0.20~0.40/0.60~1.501.50~2.55/2.55~4.000.10~0.25 0.50 ' 1.0~2.0 2.0~4.5/6.0~8.5
Rated Current(A) 1.2 0.93~0.600.58~0.42/0.34~0.21/0.21~0.16/0.16~0.121.0~0.6| 0.40 |0.3~0.2 0.2~0.14 0.12~0.1
Package 10,000pcs/reel 5,000pcs/reel

*

** No measuring in case of 33,36,39nH(TFL0510) and 33-100nH(TFL0816)

Measured at 200MHz in case of 33,36,39nH(TFL0510) and 33-100nH(TFL0816)

P4 PARTNUMBER ]
HPL 0603 - 1NO (-E02)

AN 4

susumu group catalog

Superior tolerance (ME6=TFL0510+0.1nH,
E02=HPL series in superior tolerance)

Inductance value
Dimensions
Part Code
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FEE se

HTC series, high-precision, thin-film
chip capacitors.

2/l

THIN FILM Ti

Z (i

m

CHNOI

=}

o

Capacitance tolerance as tight as +0.035PF, and low equivalent series resistance.
Chip sizes of 0402 and 0201 are available.
Space saving face down mounting is possible.

'S / SPECIFICATIONS

) T Dimension HTCO0603 HTC1005
Mechanical " (Inch Size) (0201) (0402)
s L 0.60£0.05 1.00=£0.10
~Ip W 0.30=0.05 0.50+0.10
L P 0.07£0.05 0.15+0.10
T 0.28+0.03 0.38+0.10
Equivalent circuit
o o
Electrical
Type HTC0603 HTC1005
Capacitance Range (pF) | 0.1~0.45 05~07 | 0.8~1.0 12~1.8 01~07 | 0.75~1.0 1.2~10
Capacitance Value | 0.05pF step 0.1pF step E-12 0.05pF step E-12
Capacitance tolerance +0.035pF | +5% +0.035pF | +5%
Temperature coefficient o
of capacitance(ppm/°C) 0+60ppm/C
Rated Voltage (V) — 25V
Operating Temp. Range(°C) —40~85°C
Package 5,000(T5), 10,000pcs

'S J PART NUMBER

HTC 0603 - 1E -

R30 - J (-T5)

- [ Givento 5,000 piece reels

Dimensions

Part Code

susumu group catalog

Tolerance of capacitance : J(+£5%),T35(=0.035pF)
Capacitance : R30(0.30pF)
Rated Voltage : 1E(25V)



Thin Film Chip L,C filter

Now under development

&Y G &&
Y9I 945y

Excellent loss characteristic
Small size and low tap

/ FEATURES

Realized high performance LPF for GSM/DCS in chip size 1.0X0.5X0.3mm

‘4 Example of application and its Characteristic

Low-Pass Filter (LPF) for DCS

Mechanical s \
—15 \
—25
%735 ,,,,,,,,,,, —S11 \ P ~ P
o g s21 \/ \ /
0.3mm Max. l e \/
- —55 \
—65
1,000 2,000 3,000 4,000 5,000 6,000 7,000
Frequency(GHz)
. fo [MHz] | Loss [dB]fo |ATT [dB]2fo | ATT [dB]3fo
Electrical specification 1710-1910 <0.8 >30 >25
Simulation <0.76 >29.5 >38.0
Low-Pass Filter (LPF) for GSM
Mechanical 0
1.6mm -5 /
-10
D IR
AW Y
%725
— < 30
0.3mm Max. -85 [ o
_r PR IR Sl O SO N
—45
/ -50
0.000 0.500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
‘ Frequency(GHz)
0.8mm
. fo [MHz] | Loss [dB]fo | ATT [dB]2fo | ATT [dB]3fo | ATT1805-1830
Electrical specification| 824-915 <0.80 >25 >25 >40
Simulation <0.71 >27.3 >33.3 >42.9
- Please contact us for 0201 chip in high frequency.
a.d
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Thin Film Chip LC Filter

TBF series (Band-Pass Filter) ,&E»
TDP series (Diplexer) ,TBL series (Balun)

Low top max. 0.4mm and small size.
Excellent loss characteristics.

/ SPECIFICATIONS

1.6+0.05 0.4 TBL series
Mechanical ~-0.1+0.05 amax TBL1608-245-M2 | TBL1608-245-L1
Eo.%o.% L [@ GNDorDCfeed NC
Dimension - @| NC GND or DC feed
) T (inch Size) TBFO510| TBF1608 TBF2012 o o’ @ © lo 3| Unbalance Port | Balance Port
| | L [100.05 16=0.1[20x01 | ~— @ ® ® |[*006 @] Balance Port | Unbalance Port
® T W [0.5+0.05] 0.8+0.1 |1.25+0.1 e ®|NC GND or DC feed
T 0.5 max. | 0.4 max. | 0.4 max. -10.25+0.05 ® | Balance Port Balance Port
Ge @ a a | 0.2+0.05| 0.6+0.1  0.75+0.1 [TTITTT]
@] i L b |0.3+0.05] 0.4+0.1 ?.4:0.1 ) TBL series  (Dimension : mm)
unit : mm
l [ [ TBFseries TDP seri
TBF0510 | TBF1608 | TBF2012 2.0+0.1 series
0.4ma
- ® GND | Input | Output ~-0.302005 ofme (@] e
TBF series (Dimension: mm) @| GND Output Input EI‘O.%EI_O.(I)%I _t @| GND
®| Input GND GND —~ ®| HB(LB)
1.25 o @ @ 02 ® aND
@ Output | GND GND w01 |@ 0.
@ ® ® |£0.05 ®| Com
O I ®| aND
1-10.35+0.05
Electrical TDP series  (Dimension : mm)
TBF series
Type TBF-0510-181-F1 TBF-0816-245-R1 TBF-2012-245-R1
Application For DCS For Bluetooth, W-LAN For Bluetooth, W-LAN
FO (MHz) 1810 2450 2450
Band (MHz) 1710~1910 2400~2500 2400~2500
2.0dB at 25°C 1.7dB at 25°C 1.5dB at 25°C

Insertion Loss

2.3dB at —40~85°C

1.9dB at —40~85°C

1.6dB at —40~85°C

20.0dB at 855~955MHz

20.0dB at 1710~1910MHz

30.0dB at 880~960MHz

ay
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. 25.0dB at 1710~1910MHz
MBI 10.0B at 2565~2865MHz gg'ggg o ;‘Sggwigggmi 30.0dB at 4800~5000MHz
' 30.0dB at 7200~7500MHz
VSWR in BW 2.0 Max.
Impedance 50Q
Power 500mW Max.
TDP series TBL series
Type TDP-2012-217-G1 TDP-2012-205-W2 Type TBL-1608-245-M2
Application For CDMA For W-LAN Application For Bluetooth, W-LAN
Pass Band Low 824~960MHz 2400~2500MHz FO (MHz) 2450
High 1710~2170MHz 4900~5950MHz Band (MHz) 2400~2500
Low 0.70dB at 824~915MHz 0.50dB at 25°C Unbalance Port Impedance 500
Insertion 0.85dB at 925~960MHz 0.8dB at —40~85°C balance Port Impedance 100Q)
Loss High 0.75dB at 1710~1910MHz 0.80dB at 25°C Phase 18010 deg
19 0.85dB at 1910~2170MHz 1.1dB at —40~85°C Insertion Loss 1.0dB Max. at 25°C
20dB at 1648~1830MHz VSWR in BW 2.0 Max.
Low 25dB at 2400~2500MHz 20dB at 4800~6000MHz Power 500mW Max.
20dB at 2472~2745MHz 20dB at 7200~7500MHz
Attenuation 20dB at 3296~3660MHz
i 10dB at 3240~3820MHz 254B at 1800~2500MHz
High 10dB at 5130~5730MHz
VSWR in | Low 2.0 Max. 2.0 Max. —/ PART NUMBER
BW High 2.0 Max. 2.0 Max.
Impedance 50Q TB L 1 608 - 245 - M2
__Type(see electrical
characteristics table)
————— Center Frequency Fo
Dimension
Part Code



Ball-Grid-Array Thin Film Low-Pass Filter

FL*B5BC series @ EEm

. THIN FILM TECHNOLOGY

Low pass filter up to 10GHz with very low reflection.
Ball-grid-array termination for surface mount application.

‘4 SPECIFICATIONS
‘ 6.35+0.2 ‘ 197 1.2‘Ol‘\llax |
) kel e Equivalent —
- ’7
Mechanical ° | 1 y A =
5.08+02| 1 o .- [2545g1 IN 1:;@:;,2 ouT
) ) 7l O
L 1.27 p—
5.08
A FL7B5BH
. . FLO9B5BH
FL7B5BH (Dimension:mm)
Electrical FL9B5BH
Type FL7B5BH FL9B5BH
Cut Off Frequency f0(—3dB) | 6.0GHz~10.0GHz(0.5GHz step) 2.5GHz~4.0GHz(0.25GHz step)
Attenuation(typical) —10dB at 2f0 —10dB at 3f0
. . S11 >12dB at FO, >10dB at 2f0 >15dB at FO, >10dB at 2f0
Reflection(typical)
S22 >10dB at FO >13dB at FO
Rated current (A) 100m
Operating Temp. Range —40°C~+85°C

"4 Application/ Features

Transmission & reception on optical fiber communication

- Electrical Components = = = = = = = - - - ——
1 FL9B5BH***S Series Filter

1

1| Pulse Duo Binary |« 6. Pin BGA, Duo Binary Modulation
I | Pattern |==Pre-Coder Filter ; Absorptive Low Pass

I |Generator [2.535:GHz] |

1

1 FL7B5BH***S Series Filter
6-Pin BGA, Optical Transceiver
Sensitivity Absorptive Low Pass

R S —

Eye pattern
without Filter

Eye pattern
with Filter

Tuneable | | LiNb03 Photo gﬁllzng'Hanschsgfs
Laser Source Modulator c?_pﬁcjl Detector Sensitivity ALP Filter
oal
. 1 A
Optical Components - Electrical Components |= = = = = = =

P4 PARTNUMBER
FL QB 757 B H 037 S (-C)feivento RoHS compliant products
- -

] serial code (S=Single)

Cut Off Frequency f0 (0.28=2.75GHz, 0.33=3.25GHz, 0.38=3.75GHz,
0.30=3.00GHz, 0.60=6.00GHz, 0.65=6.50GHz, 0.70=7.00GHz, 0.75=7.50GHz)

Electrode Type (H=6pin BGA)
Filter Function (B=Bessel)
Impedance (5=500)

Filter order/return function (7=7th, 9=9th/B=Absorptive)
Part Code

N
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"’

Equalizer
EF2A51A Series S5iM

These equalizers maintain high 4 High speed communication cable,
speed data (2.5Gb/s~12.5Gb/s) Applications  optical module, test and
attenuation level at —3dB,—6dB, measurement equipment etc.

~90B,~12dB up to 10GHz

‘4 SPECIFICATIONS

0.50+0.10 0.30 fTaX
Mechanical ‘— Equivalent circuit
pad . IN ouT
1.60+0.05 0.55 |1.12x0.25 O 'e)
+0.15, il
pad
0.80*+0.15 (Dimension:mm)
. Back side
Electrical
Type EF2A51A
Attenuation (at 50MHz) -3, -6, -9, —12dB (+1dB)
Band ~10GHz (—1dB max)
Impedance 500
Rated current (A) 100m
Operating temperature -40~85°C

- Details of specifications may be discussed for specific application

4 Examples of characteristics

3,6,9,12dB Equalizers for 2.5Gb/s Applications

3,6,9,12dB Equalizers for 5.0Gb/s Applications 3,6,9,12dB Equalizers for 12.5Gb/s Applications

0 0 0 m —
-11 —_ | | -11 Lo U -1 ) e — |
21 NAZ 21 NXIG 2 o
41 RN 41 X vt
-5 1 \ 51 A\ -5

-t WY s XN Y X

s 51 SUYMANY s 51 FUA s & X

< 4 YL\ < T < 4]

97 I\ 97 “ \ 9]

_-10] NEP _-10] _-10] ™N

=1 W =1 N =19 |

ol 4o \\ ol qp1 ANV ol 4p1 \

o 123 NN @ 121 Tt @ 121 N |
e AVER\E\VIAY e N e |
el WAV e AVRI e |

108 10° 108 10° 108 10°
freq, Hz freq, Hz freq, Hz

Characteristics at 2.5Gb/s

Characteristics at 5.0Gb/s Characteristics at 12.5Gb/s

‘4 PART NUMBER

EF2 A 5 1A

B=Bessel Loss Function

050 E ** B

0 E X

Ripple characteristics (10=1dB of Max Ripple)
Attenuation at 50MHz (E=-3dB,K=-6dB,Q=-9dB,T=-12dB)
data speed (031=3.125Gb/s,063=6.25Gb/s,125=12.5Gb/s)

1

Dimensions (1A=1608 package)

Impedance (5=50())

Circuit (A=RC shunt)
Part Code

ay
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P*V series, thermal sensitive
chip attenuators.

i

These thermo-variable attenuators have opposite temperature characteristics of
GaAs MOSFET amplifiers and compensate the temperature caused gain fluctuation
of such amplifiers.

:
'\ 4 SPECIFICATIONS
0.65 0.70 0.65
Mechanical i‘O.35‘i0.2‘ iO.‘35 0.9+0.2
o i =
| 0.35£0.2
PXV1220S 1.25+0.2 10.55+0.2
(0805) n L ]035%02
f
‘ 2.0£0.2 ‘
0.55+0.25 1.0+0.2 ‘ 1.5max‘ Equivalent
] e B o circuit
[ 1] B 0.4+0.2
PBV1632S " 160202 T w T T
(1206) s i
0.4+0.2
| | ~ -
‘ 3.2+0.2 1 0.4x0.2 ‘ 3.2+0.2 ‘ 0.4+0.1
Top side back side (dimension:mm)
Electrical
Type PXV1220S PBV1632S
Attenuation 1,2,3,4,5,6,7,8,9,10dB ' 1,2,3,4,5,6,7,8,9, 10, 16dB
Attenuation tolerance +0.5dB(@25°C, no load)
Impedance 50 Q)
VSWR 1.3 or less
ex : 6dB
NA-N N1 0.0119dB/dB**C N5 0.0041dB/dB*°C
Temperature coefficient (Nln types ;/allgble for N2 0.0088dB/dB**C N6 0.0035dB/dB*°C
of Attenuation 1t03dB) N3 0.0062dB/dB*°C N7 0.0026dB/dB*°C
N4 0.0047dB/dB**C N8 0.0019dB/dB*°C
Frequency Range DC ~3GHz
Power Rating 63mwW ‘ 100mwW

Operating Temp. Range

—40°C~+100°C

Package

100pcs/package 1,000pcs/reel \min.20pcs/package 1,000pcs/reel

- Contact us for data book in details.

‘4 PART NUMBER

PXV 1220S -6dB N1

T
-

Package(T=Tape, B=Bulk)

Temperature coefficient of Attenuation
Attenuation

Dimensions

“Not for shipment to or sale in the United States”

N
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Part Code
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__.=r. | PAT series, RAT series, high-precision
2= E‘ @ chip attenuators !

These 3042, 1632, 1220, 1010 and 0510 size chip attenuators exhibit excellent high frequency characteristics.
The surface mount package is ideal for low noise, low inductance and parasitic capacitance applications.

Thin film metalization provides for very stable characteristics over temperature and time.
PAT0510S, Thin-film chip attenuator that is the smallest and

lightest in the market.
‘4 SPECIFICATIONS

Mechanical |.P2 , T | Dimension RAT1010X | PATO5103 ~PAT0816 ~PAT1220 = PAT1632 | PAT3042S(C)
D1 [ @ P (Inch Size) | (0404) (0402) (0603) (0805) (1206) (1712)
o w L 1.00£0.05 | 1.00+0.05 | 1.60+0.20  2.00£0.10 | 3.20£0.20 | 4.20=0.20
i W 1.00+0.05 | 0.50+0.05 | 0.80+0.20 & 1.25+0.10 | 1.60+0.20 | 3.00+0.20
| @ X P 0.15:0.10 - 0.80+0.20 | 0.40:0.20 = 0.40+0.25  0.80+0.20
L P1 0.15+0.10 | 0.15:0.10 | 0.15:0.10 | 0.40£0.20 055+0.25 | 0.95:0.20
RAT1010X, PAT1220, _
PAT1635. PAT3049(C) P2 033+0.10  027+0.10 | 050+0.20 | 050+0.20 | 1.000.25
o T 0.35+0.10 | 0.35:0.05 | 040+0.15 | 0.400.10  0.40+0.10 | 0.80=0.15
= | T (unit : mm)
o] [@ %1
W Equivalent circuit ® @
@] [® Ff
| L
PAT0510S
Electrical 3 ®
Type RAT1010X PAT0510S PAT0816 PAT1220 PAT1632 PAT3042S
Attenuation 1~5dB|6~9dB| 10dB 11~160B| 20dB | 0~3dB| 4~7dB 8~10dB| 0~3dB | 4~7dB |8~10dB| 0~10dB | 0~10dB| 16dB | 0~10dB | 16, 20dB
Attenuation tolerance | =0.3dB|+0.4dB|=0.75dB| +0.8dB| £2.5dB | +0.3dB | +0.5dB | +0.7dB ' +0.3dB | +0.5dB | +1.0dB| +0.3dB | =0.3dB | =0.5dB | £0.3dB | =0.5dB
Impedance 50Q(C) 50Q(C) 500(C) 50Q(C) 500(C), 75Q(D)
VSWR <1.3 <1.3 <1.3 <1.3 <1.2(5000), <1.3(750)
Frequency Range | ~2.5GHz |  ~3GHz DC ~10GHz DC ~10GHz DC ~3GHz  ~3GHz(500),~2GHz(750)
Power Rating 40mW 32mwW 63mW ‘ 100mwW 1256mW 250mW
Rated Operating Temperature — 70°C
Operating Temp Range —55°C~+125°C
100pcs/package
patane 10,000pcs/reel 10,000pcsireel(T10)  5,000pcs/reel(T)  1,000pesireal(T1), opes/Package
2,000pcs/reel(T2)
5,000pcs/reel(T5)

- PAT0510 series of 0402 chip with BGA are also available.
- Please contact us for power rating of up to 10W.

"4 PART NUMBER
PAT 1632 - C - 3dB - T(5)

ackage T=Tape,B=Bulk, Taping Quantity Unit:5(5000), 1(1000)

Attenuation Rectangular Corner

Impedance Impedance
Attenuation

Dimension, (Circuit)

Part Code ‘

RAT 1010X - 3dB - C - E

ay
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High Precision Power Splitter
PS Series

Power splitter with excellent high frequency characteristics for applications from
DC~20GHz Bit error is restrained by keeping high frequency digital signal stable
Offer standard type with ground and custom type designed to customer' specification.

RoHS compliant M Completely lead free

'd SPECIFICATIONS
L
] | | Dimension | PS1608(G) = PS2012(G) PS3216(G) PS5025(G)
Mechanical (Inch Size) ~ (0603) (0805) (1206) (2010)
F w L 16402 | 20+02  32+02  50%02
b b W 0.8+0.2 1.25+0.2 1.6+0.2 2.5+0.2
— — a 0.4=0.1 0.4+0.1 0.3+0.1 0.35+0.1
Front side b 0.3+0.1 0.3+0.1 0.35+0.1 0.65+0.1
t 0.4*0.1 0.4+0.1 0.4+0.1 0.8+£0.15
LT [T JTt —
(unit : mm)
 EN—|
Input
Equivalent circuit
R
| — | —
Back side No ground for custom type Output Output
R R
Electrical
R=16.67Q)
Standard type
Type PS1608G PS2012G PS3216G PS5025G
Operating frequency DC~20GHz DC~17.5GHz DC~15GHz DC~10GHz
e Tose 6+0.5dB(DC~10GHz) = 6+0.5dB(DC~10GHz) = 6+0.5dB(DC~10GHz) A 6+0.5dB(DC~7.5GHz)
6=1.0dB(10GHz~20GHz) | 6+1.0dB(10GHz~17.5GHz)| 6+1.0dB(10GHz~15GHz) | 61.0dB(7.5GHz~10GHz)
Split diviation max.0.3dB
VSWR 1.3(DC~10GHz) 1.3(DC~10GHz) 1.3(DC~10GHz) 1.3(DC~7.5GHz)
1.5(10GHz~20GHz) 1.5(10GHz~17.5GHz) 1.5(10GHz~15GHz) 1.5(7.5GHz~10GHz)
Input power 100mW 125mW 250mwW 500mW
Max overload power 200mwW 250mwW 500mwW 1000mW
Operating temperature —-40~125°C
Package 1,000-5,000pcs/reel

*Standard type with ground on back side can gain stable performance regardless of circuit characteristics
*Custom type without ground on back side can be designed according to specific circuit
- Please ask as for chip custom type with demension of 1.0*0.5mm
- Simplified pattern can be realized as ground is not required on the surface of circuit

PS4 PARTNUMBER
PS 1608 G T2

R50

Dimensions

Part Code

AN 4
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Type(G=

T1(T5)

| Package (T1:1,000pcs/reel, T5:5,000pcs/reel)

Impedance (50Q))

standard)

Number of output terminal (T2=2 terminals)

37
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-

Positive Emitter Coupled Logic(PE CL)
Chip Terminators

'S J SPECIFICATIONS

Suitable for output applications in emitter coupled logic for high-speed signal
transmission.

Minimized reflection permits high-speed data processing.

RoHS compliant X Completely lead free

Mechanical | 3.2x0.2 0.4+0.1
1.0+0.25 ‘—
~
1206 *
(1208)  [747] 3 1.6+0.2
Top side
2
b
0.4+0.2
back side | l I I | f
(dimension:mm)
Electrical
Type RN1632F
Resistance (Q) R1=50, R2=46.4, R3=50 ; typical
Tolerance %(code) +1.0%(F)
TCR ppm /°C(code) +50ppm/°C

Power Rating

42mW/element ; 125mW/package

Rated Operating Temperature

—55°C~+125°C

Package

5,000pcs/reel

YW/ PART NUMBER

Equivalent circuit ) 3

R1 R3

R2

RN

1632 F

T

F

Serial Code

Resistance Tolerance

Code No.

Circuit

Dimensions

susumu group catalog

Part Code



et

BL1L series, ball-grid-array thin
film delay lines

These delay lines offer the same excellent frequency performance as GL delay lines but
come in a solder bump configuration that takes up less board space than the GL series. As with all of TFT’s delay
lines, these feature stripline conductors on ceramic for high speed, high stability performance.

. RoHS compliant
'S J SPECIFICATIONS
6.4+0.20 H
Mechanical [ - Time Delay H o Equivalent circuit
O7 80 T1271p 0.1~0.9n sec 1.70max L
o o - 1.0~1.8nsec|  2.30max M 30——0000000 ——o010
© © 1.9~2.7n sec 2.80max N
1020 | &5 o
+0.20 2.8~3.5n sec 2.90max [¢) i i i i i i i i i i i i i
o o
o o
O 140 12— 1314
oL .
0.8MAX. 'S 4 PART NUMBER
1.2typ (dimension:mm)
Tipe s BLIL 5 N T 250 S I1L package
Electrical [ (T=Tape, 1=100)
Time Delay 0.1~3.5n sec.(0.1n sec. Step) Serial code
Time Delay Tolerance +0.05n sec. Time Del
Characteristic Impedance 5050 (2?::265&0{1 sec)
Rated Current 100mA solder bump
DC R ce 1.0Q/n sec. Max. Height code
Insulation resistance 100Q(DC50V) Impedance
Operating Tem. Range —40~85°C Part Code
Storage Tem. Range —55~125°C 1

Contact us for RoHS compliant products

- =

thin film differential delay lines

Number of elements

GL1L/GL2L series, SOP(small outline package)

=eEmm

THIN FILM TECHNOLOG!

210

frequency/tight tolerance timing and deskew applications.

These delay lines offer the same excellent frequency performance as SIP delay lines but come in a gullwinged surface mount
package. The differential SMT is useful for PECL application, and contains two identical transmission lines matched for
the time delay. Featuring a stripline shielded construction, these parts offer very low EMI/RFI, and are ideal for high

®
u SPECIFICATIONS
13.66max GL1L
! 16 9 . . .

Mechanical [ ..., ﬂ,ﬁ Equivalent circuit .o TyITOI——O10
e Lt LSS
%JUUJJL&LJUQ;\ 13 911 16

1.27+0.13
GL2L
ik 0.1~1.0ns 2.37max L 150———0000000) ——o010
0.56max  (dimension : mm) 1.1~5.0ns 4.85max M
13 45 6 8 91112131416

Type GL1L GL2L .

Time Delay 0.1~5.0ns(0.1ns step) g;:ig:zﬁg;gz 2:22; L.J PART NUMBER

+0.05n5(0.1~2.9ns) GLIL 5 M S 250 S (-C)
Time Delay Tolerance +0.05ns —0.5/+0.1ns(3.0ns) T T

+0.1ns(3.5~4.5ns)

Temp. coefficient of Td

0~150ppm/°C

Characteristic Impedance 5050
Rise/fall time 200ps/ns
Rated Currrent 100mA
Operating Temperature —25~85°C

L
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Part Code

Given to RoHS compliant products
Circuit : S(GL1L),D(GL2L)
Time Delay : (250=2.50ns)
Lead Frame

Height code

Impedance : (5=50V)



CL1L, CL2L series, surface-mount

\2 . .
<P wmBa thin film delay lines ecsm
bk St
m ﬁ ﬂ This series permits ultra-precision timing adjustment from 20 to 200 picoseconds with

accuracy of =picoseconds for ultrahigh-speed signal processing applications.

Differential delay line:CL2L
‘4 SPECIFICATIONS

. 0.63max . . .
Mechanical r%»‘ = Equivalent circuit
( N
A20— (0000000 ———OBt
3.2+0.2 2.54 m
C_ - A1 A2
\ CLiL5
1.27 . .
CL1L5, CL2LA (dimension:mm)
B1O—— (000000 ——oB2
A20— 0000000 ———0A2
CL2LA

Electrical

Type CL1L5 \ CL2LA

Time Delay 40~200ps(20ps step)

Time Delay Tolerance *+10%

Temp. coefficient of Td +100ppm/°C

Characteristic Impedance 5000+10% 100Q2+10%

) 0.3Q(100ps or less)

AL LT 3.0Q/ns max(100ps or more) 1.0 Max.

Insertion loss 0.5dB or less (at 0.75GHz) 0.5dB or less (at 1.0GHz)

Rated Current 100mA

Operating temperature —40°C~85°C

W4 PARTNUMBER
CL 1L 5 A T 020 L T1 (-C)

T - L Given to RoHS compliant CL2LA series products

Package(T1:1,000pcs, T5:500pcs, TA:1,000pcs)
Serial code (L=CL1L5A, D=CL2LA)
Time Delay (020=200ps)

Termination type (T)

Height code (A)

Impedance (5=50(), A=100(})

Number of elements (1L=CL1L5, 2L=CL2LA)
Part Code, Number of elements
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DS1L series, SIP thin film
delay lines

These delay lines provide timing control to 10 nanosecond in a SIP solder lead
three pin package. Thin film on ceramic construction provide for high reliability and
high bandwidth performance.

'S { SPECIFICATIONS
. 2.54max i
Mechanical 12.40max ‘ ‘H‘ Time Delay H Form
0.1~5.0ns 6.35max D
5.5~10.0ns 9.20max \
2000M H
f
3.0::0.5
3.66max - -+ - ~0.5+0.1 -
2.54+0.1 0.25typ
(dimension:mm) Equivalent circuit
1 2 8
Electrical
Type DS1L Type DS1L
0.1~2.0ns (0.10ns step) DC Resistance 1.0 O/ns max
Time Delay range 2.25~5.0ns (0.25ns step) Rated Current 100mA
5.5~10.0ns (0.50ns step) Temp. coefficient of Td <150ppm/°C
+0.050ns (0.10~0.20ns) Insulation resistance >100M Q 50V
Time Delay Tolerance +0.125ns (2.25~5.00ns) Operating temperature -10~+85°C
+0.250ns (5.00~10.0ns) Storage Temperature —40~+125°C

Characteristic Impedance

505 Q

o
N

PART NUMBER

DS1L 5 DJ 200 S (-C)
=

susumu group catalog

Given to RoHS compliant products
Serial code

Time Delay(200=2.0ns)

Lead Frame

Impedance(5=50())

Part Code, Number of elements
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DL1L series, SIP thin film
delay lines

ot ot o

Performance to 5 GHz. For many high frequency applications, discrete,
tight tolerance(+/—50 picosecond) delay lines can be used to help solve your
TTL, and ECL timing and clock deskew needs.

RoHS compliant

‘4 SPECIFICATIONS

(dimension : mm)

Mechanical
26.5max ‘ 2.54max w ‘ 2.54max ‘ 20.3max ‘ 2.54max
| || i | | | | 1]
H (Y
| oy | " "
w w u | [ 42%02 4
S e e | 4202 H 4202
4.5 2.54 7.62 0.5 0.25 e e [ “4L I
max +0.3 0.3  typ typ 55 7.62 254 0.5 0.25 2.9 kb —| |- ~
max =0.3 +0.3 typ typ max 2.54 10.16 0.5 0.25
DL1L5(W, X, Y, 2) +0.3 =*0.3 =03 typ
DL1L5(3, 4, 5, O) DL1L8
DL1L5(W, X, Y, 2) DL1L5(3, 4, 5, O) DL1L8
Time Delay H Code Time Delay H W Code Time Delay | Time DelayTolerance H Code
0.1~0.5ns 7.60max W 0.1~1.3ns | 7.50max 26.50max 3 0.1~1.2ns +0.05ns 7.50max B
0.6~2.6ns | 10.10max X 1.4~2.5ns | 10.10max ) 4 1.3~2.6ns +0.05ns
2.7~3.5ns | 14.00max Y 2.6~3.4ns | 12.70max 27 90max 5 2.8ns +0.10ns 12.00max F
3.6~5.1ns | 16.45max Z 3.6~10ns | 15.50max ' (0] 3.0~5.0ns +0.25ns
Electrical
Type DL1L5(W, X, Y, 2) DL1L5(3, 4, 5, O) DL1L8
Time Delav R 0.1~5.1ns 0.1~2.50ns | 2.6~4.90ns | 5.0~10.0ns | 0.1~2.6ns(0.1ns step)
TS 1EER e (0.1ns step) (0.1ns step)  (0.2ns step) | (0.5ns step) | 3.0~5.0ns(0.5ns step)
Time Delay Tolerance +0.050ns 0.05ns | £0.100ns | =0.250ns above table
Characteristic Impedance 5050 75x7.50
Retune Loss 20dB min 20dB min

DC Resistance

0.1~0.5ns : 0.50max
0.6~2.6ns : 1.00max
2.7~3.5ns : 2.00max
3.6~5.1ns : 3.00Qmax

0.1~1.0ns : 0.8(dmax
1.1~10ns : 0.80max/ 1ns

0.1~1.0ns : <1.7Q)
0.1~5.0ns : <1.7Q/ns

Rise / fall time 1ns or less

1ns or less 2ns or less

>1ns

Rated Current

100mA

Operating temperature

—40~+85°C

. —10~+85°C

‘W4 PARTNUMBER
DL1L 5 X K 260 S (-C)

$ €2

Given to RoHS compliant products

Serial code

Time Delay(260=2.6ns)

Lead Frame

Height code

Impedance(5=50(2,8=75()

ay
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STANDARD RESISTANCE VALUES

Please refer to the following table of the standard E-Series application for resistors.

SERIES SIGNIFICANT FIGURES

E6 | 1.00 1.50 2.20 3.30 4.70 6.80 \

(E12 | 100 120 150 1.80 220 270 3.30 3.90 4.70 5.60 6.80 8.20

E-24 1.00 1.10 120 1.30 1.50 1.60 1.80 2.00 220 240 2.70 3.00 3.30 3.60 3.90
430 470 510 5.60 6.20 6.80 7.50 8.20 9.10

E-96 1.00 1.02 1.05 1.07 110 113 1.15 118 121 124 127 1.30 133 1.37 1.40
143 147 150 154 158 162 165 169 1.74 178 182 1.87 191 1.96 2.00
205 210 215 221 226 232 237 243 249 255 261 267 274 280 2.87
294 3.01 3.09 3.16 3.24 3.32 340 348 3.57 3.65 3.74 3.83 3.92 4.02 4.12
422 432 442 453 464 475 487 499 511 523 536 549 562 576 5.90
6.04 6.19 6.34 649 6.65 6.81 6.98 7.15 732 750 7.68 7.87 8.06 825 8.45
8.66 8.87 9.09 9.31 9.53 9.76

Preferred value of resistance shall be composed by significant figures shown in the above table and multipliers
including x1022, x100Q, x1,0002, x10,0002, and x100,000%.

o specifications in this catalogue are subject to change for future improvement without prior notice

o the contents of this catalogue are current as of March 2006

o The Susumu World Group companies, including Susumu Company Ltd., Thin Film Technology Corporation,Yokohama Denshi
Seiko Company, Ltd., and Cyntec Company Ltd., do not recommend the use of their products in any life support applications
where failure or malfunction of the product can or may cause failure of a life support device or system, or effect in any manner
its safety or effectiveness. Should the customer use a product in a life support application then, in that event, the Susumu
World Group companies disclaim any and all express or implied warranties as to fitness for any particular purpose or as to
merchantability.

o This is Catalog 2006 Volume 1

Caution for mounting the product

<Caution for mounting the product> <Environment and conditions of usage>

(1) Please be careful not to scratch the protection coating while (pre/after) (1) Usage and conditions under special environment, it is recommended to
mounting. Any scratches may lead to the deterioration on durability confirm the specification and reliability of products. Below conditions
against moisture. are considered as special environments.

(2) When soldering by soldering iron, heating should be done on a land @ Places where products are immersed in such liquids as water,
so that the tip of soldering iron will not touch the component itself. salt water, oil, acid, and an organic solvent. Or, there is
Also, if soldering is done at high temperature, please do soldering possibility of splash of these liquids.
as short time as possible (less than 3 seconds under 350°C is @ Direct sunlight, exposure at outdoor, and dusty environment.
preferable). ® A place where condensation is expected.

(3) Remaining flux may lead to deterioration of durability against moisture @ A place where the exposure to toxic gas (sea breeze, HCI, Cl,,
due to corrosion and occurrence of electrolyte. Specially, if high SO,, H,S, N4H;, NOXx, etc.) is expected.
activating flux, such as chlorine related one, is used, please check its (2) When using the product under high temperature and high humidity
characteristics before using it. ® When using the product under high temperature environment,

(4) Adherence and remaining of ionized impurity also may lead to including generation of heat under consideration, please
deterioration of durability against moisture due to corrosion and derate the maximum load in accordance with the derating
occurrence of electrolyte. Please be careful of not to touch the curve stated on the specification.
components with sweated bare hand pre/after mounting. @ When conducting in high moisture environment or the state of

(5) High temperature and long soldering may cause the poor soldering condensation, it may lead to the increase in resistance value
on electrode. or break.

(6) In case of placing resistors in resin after mounting, please pay
special attention to the selection for it. It is recommended to check
durability against heat and moisture, good shock absorption, and
not-containing ionized impurity.

(3) Dissipation, Pulse loading
Please use the product under rated power. Also please set the
maximum voltage under rated voltage upon pulse loading.

Copyright © 2006 by SUSUMU CO.,LTD.
Published by Overseas Sales,14 Umamawashi-cho,
Kamitoba,Minami-ku,Kyoto 601-8177,Japan
All rights reserved.
, This book, or parts there of, may not be reproduced
in any form without permission.
Thin Film Power Printed in Japan.

SUSUMU WORLD GROUP
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Distributors and Contacts
[Europe

Finland

MELART COMPONENTS
Masalantie 375

Fin-02430, Masala, Finland

tel: +358-9-2219-1400

fax: +358-9-2219-1444
melart.elektroniikka @ nylund. fi

France

DIOTEC FRANCE

2 Rue de Denisy, Hautbout, 78660
Saint-Martin de Brethencourt, France
tel: +33-1-30-59-49-97

fax: +33-1-30-59-48-82
diotec.france @wanadoo.fr

Germany

SUSUMU DEUTSCHLAND GmbH
Koelner Strasse 10b. 50G

D-65760, Eschborn, Germany

tel: +49-6196-4009-46

fax: +49-6196-4008-67

ssmeuro @susumu.co.jp

ENDRICH BAUELEMENTE
VERTRIEBS GmbH

Hauptstrasse 56, D-72202, Nagold, Germany
tel: +49-7452-6007-28

fax: +49-7452-6007-70
endrich@endrich.com

Italy

ABACUS ECC SPA

Via Volta 54 20090, Cusago (Ml), ltaly
tel: +39-02-903-971

fax: +39-02-903-972-52
info@eccabacus.it

Middle East

Israel
BORAN TECHNOLOGIES LTD.

18 Hashaham St. P.O.Box 2627, Petah Tikva 49125, Israel

tel: +972-3-9274747
fax: +972-3-9274741
www.boran.co.il
boran@boran.co.il

Japan
SUSUMU CO.,LTD.

14 Umamawashi-Cho
Kamitoba, Minami-Ku
Kyoto, 601-8177 Japan
tel: +81-75-671-7371
fax: +81-75-671-7374
WWW.SUSUMU.CO.jp
info@ susumu.co.jp

YOKOHAMA DENSHI SEIKO CO.,LTD.

2-14-26 Shinyokohama Kohoku-Ku
Yokohama City 222-0033 Japan
tel: +81-45-470-4711

fax: +81-45-470-4712
www.yds.co.jp

info@yds.com

Taiwan
CYNTEC CO., LTD.

No. 2 R&D 2nd Road,
Science-Based Industrial Park,
Hsin-Chu, Taiwan, R.O.C.

tel: +886-35-799829

fax: +886-35-799827
www.cyntec.com

cyntec @shts.seed.net.tw

Singapore

NCH TECHNOLOGIES (S) PTE LTD.

629 Aljunied Road #03-20
Cititech Industrial Building
Singapore, 389838

tel: +65-6741-4070

fax: +65-6741-2971
kazunaga @ pacific.net.sg

THIN FILM TECHNOLOGY CORP.

1980 Commerce Drive, N.Mankato, MN 56003-1702, USA

tel: +1-507-625-8445
fax: +1-507-625-3523
www.thin-film.com
sales @thin-film.com

Digi-Key Corporation

701 Brooks Ave. South Theif River Falls, MN 56701-0677

tel: +1-218-681-6674, 1-800-344-4539
fax: +1-218-681-3380
www.digikey.com

Switzerland
QUARZ AG

Wiesenstrasse 2

Monchaltorf, CH-8617, Switzerland
tel: +41-44-949-18-00

fax: +41-44-949-18-01
components @quarz.ch

United Kingdom
RHOPOINT COMPONENTS, LTD.
Hurst Green

Oxted, Surrey, RH8 9AX England

tel: +44-1-883-717-988

fax: +44-1-883-712-938
components @ rhopoint.co.uk

Korea

Chemi-Con Korea Corporation
Rm1201,Family Tower,#958-2,Yeongtong-Dong,
Yeongtong-Gu, Suwon-City,

Gyeonggi Do,Korea

tel: +82-31-202-6484

fax: +82-31-202-6485
www.chemi-conKorea.co.kr

hah @ chemi-conkorea.co.kr

China
SUSUMU(SUZHOU)CO.,LTD.

NO. 288, Yun Dong Big Road,
Wujiang Economic Development Zone,
Jiang Su Province, 215200 P. R. C.
tel: +86-512-63407780

fax: +86-512-63407782
susumu_fr@163.com

SUSUMU INTERNATIONAL (USA) INC.

tel: +1-201-461-4861
fax: +1-201-461-4862
WWW.SUsumu-usa.com
info@ susumu-usa.com

Newark InOne

460 Bergen Blvd., Suite 300-78 Palisades Park, NJ 07650, USA

4801 N. Ravenswood Chicago,IL 60640-4496

tel: +1-773-784-5100,1-800-463-9275

fax: +1-888-551-4801
www.newark.com
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