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Sumitomo Electric Industries - Reliable, Advanced Technology

Generating Value for the Customer

As an industry pioneer for over 30 years, Sumitomo Electric Industries
has overcome many technical challenges to become the most
respected supplier of compound semiconductor products.

Our advanced technologies and solutions continue to meet the demand of growing
and diverse markets in the area of information/communications and sensor/radar.
At Sumitomo Electric Industries, we are committed to providing the best value
for our customers while protecting the global environment.
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GalN HEMTs (High Electron Mobility Transistors)

Features For BTS (Final Stage)

¢ High Channel Temperature (Tch): Up to 250°C > > Ave D D -
! : EGN 21 B 030 MK ; . 2Pe e X
¢ Higher Impedance: ~20Q (Easy to Match) Package Code Pa ber  Applicatio p p p Ave.) Typ p
¢ High Operating Voltage: 50V Output Power (W) dB e 4B o, : ge Cod
¢ High Breakdown Voltage: 250V Chip Die Version EGN21B090IV | 2.1G LTE 2.14 50.0 42.0° 16.0° 33? 500 1.2 "
* High Power: Up to 320W _ Frequency EGN21B180IV | 2.1G LTE 2.14 53.0 45.0” 16.07 p? 1000 0.6
* High Efficiency: 70% @P3dB, C series GaN EGNC105MK 0.9G LTE 0.9 51.0 43.0° 20.0° 35° 400 2.0
¢ High Efficiency: >32% @LTE Pout (Ave) see BTS (Final stage) i i i — — = -
e High Gain: 18dB @2.1GHz, C series EGNC160MK 0.9G LTE 0.9 52.5 44.5 18.0 35 600 1.4
e Excellent suitability with Digital Pre-Distortion System EGNC210MK 0.9G LTE 0.9 53.5 45.5° 17.5° 35° 750 1.1 MK
EGN16C105MK | 1.6G LTE 1.6 50.5 42.5° 19.0° 33° 400 2.0
EGN21CO070MK | 2.1G LTE 2.14 49.5 415° 17.0° 33% 300 25
EGN21C10512D | 2.1G LTE 2.14 50.3 42.0? 18.0% 327 400 2.0 o0
EGN21C210I12D | 2.1G LTE 2.14 53.0 45.0° 18.0° 32° 750 1.1
For G P EGN21C320IlV | 2.1G LTE 2.14 55.0 47.0% 18.0° 3172 1100 0.75 Y
or Laéneral Furpose EGN26C070I2D | 2.6G WiMAX 2.6 48.8 40.8° 18.0° 35° 300 2.5 12D
Part Numb. Frequency n(«?rPSdB IDS (DC) Outline/ *1: 10%-duty RF pulse (DC supply constant)
Elnd AT (GHz2) Xp' (mA) : Package Code *2: Pout=(Ave.), f0=2.135GHz, f1=2.145GHz, W-CDMA (3GPP3.4 12-00) BS-1 64ch 47.5% clipping modulation (PAR=8.5dB@0.01%)
(%) *3: Pout=(Ave.), W-CDMA (3GPP3.4 12-00) BS-1 64ch 85% clipping modulation (PAR=8.5dB@0.01%)
EGNBO10MK 35 41.0 13.0 60 100 45
EGNBO030MK 2.7 46.5 13.0 60 200 2.0
For BTS (Driver St
EGNB045MK 2.2 475 13.0 60 250 1.4 MK 0 S ( er Stage) - — —
EGNBO70MK 0.9 495 18.0 70 400 15 Frequency Psat ety fy n"@Pout hs DC) Outline/
Part Number (GH2) Typ. Typ. 5 (Ave.) Typ. (mA) Package Code
EGNB090MK 0.9 51.0 18.0 70 500 1.2 (dBm) (dBm) (%) 9
EGNBO60M1A* 2.7 49.0 12.0 55 400 1.1 EGN21C020MK 2.14 435 30.0 19.0 12,5 100 6.0
EGNBO90M1A* 2.2 50.0 11.5 55 500 0.75 M1A EGN21C030MK 2.14 45.0 31.5 19.0 12.5 150 5.0 VK
EGNB180M1A* 0.9 53.5 17.5 65 1000 0.65 EGN26C020MK 2.6 435 30.0 18.0 12,5 100 6.0
*: Under Development, Sample Available EGN26C030MK 2.6 45.0 31.5 18.0 12.5 150 5.0

*1: 10%-duty RF pulse (DC supply constant)
*2 : Pout=(Ave.), CW
Note: Tc (op)=+25°C

EGNBO10MK EGN21C105I2D EGN21B180IV

5__SUMITOMO ELECTRIC esase,, . SUMITOMOELECTRIC 6]
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lifier MMICs (Packages)

C to Ka Band Power Am

SEDI provides GaAs power amplifier MMICs mounted in a suitable high frequency package with output power
50mW - 4W at frequencies ranging from C-band to Ka-band. SEDI provides various types of packages including
highly reliable hermetically sealed types, low cost surface mount types and very low cost QFN types.

Part Number

These MMICs can be packaged to meet the customer's cost/performance requirements. f
(GH2)

Ta=+25°C

Specifications

Frequency Output Power Gain
Range

3rd. Order Drain-Source Drain Current Outline/
at 1dB G.C.P. Intercept Point  Voltage at 1dB G.C.P. Package
G1dB OIP3 VDD IDD Code
dB (Typ.) dBm (Typ.) (\)} mA (Typ.)

at 1dB G.C.P.
P1dB
dBm (Typ.)

Function/
Application

7

Features Naming Rules Driver Amp.,
e Input and Output Internally Matched Zin/Zout = 50Q EM M 5078 ZV EMM50782V 3.4-85 26 29 35 6 350 2y | LO Buffer Amp.
e High Output Power (Up to 4W) =1 Package Code GEand VSATand
« High Gain ot Radio Link
: : umber 31 39.5 1200
* Low Distortion Monolithic IC (=3.4-4.2GH f=3.4-4.2GH f=3.4-4.2GH Power A
« Small Hermetically Sealed Package (V1B/VU/VF/GJ) Microwave EMMS077vU | 3450 | (> ot ) 25 =3. P 2 6 (=2. 10 2w N
¢ | ow Cost Surface Mount Package (ZV/ZB/N1B/VU/YC/YD/YE/YF) (=4 2_5' 0GH?) (t=4.2-5.0GH2) (f=4.2-5.0GH?)
32 1400
. . (f=5.8-7.1GHz) (f=5.8-7.1GHz) Power Amp.
EMMS5074VU 5.8-8.5 26 41 6 VU
+ Power Amplifier MMIC Lineup (Package) 2 1450 C-Band VSAT and
58 (f=7.1-8.5GHz) (f=7.1-8.5GHz) Radio Link
! ! FMMS050VU | ! ! FMM5056VF 5.8-7.2 34 28 - 10 1100 VF
36 oo R L= H EMMSOTBVU - b b FMM5057VF 7.1-85 34 26 - 10 1100 VF
1 1 1 1 1
FMMS056VF FMMS057VF . et | F“:::;‘;Z;‘g” ol | | 33 25 1500
34 |- BER o e % Sl lnisluint " EivEETIE T il it (f=9.5-11.7GHz) | (=9.5-11.7GHz) (=9.5-11.7GHz)
! e O====0: DIEVE ! ! EMM5068VU 9.5-13.3 40 6 VU
| | FMM5822VU | i i 31 23 1400
.......... P G N KON A =~ J S Nt S Power Amp.
32 i i ! EMMB3V| . i (f=11.7-13.3GHz) | (=11.7-13.3GH2) (f=11.7-13.3GH2) Radio Link
3 30l . B N VT L | 33 26 1700
FMM5054VU _ _ |
@ ! FMMS061VF | ooy ! i i EMMS061VE 05133 | (F95-117GH2 | (=9.5-11.7GHz) "5 5 (=95-117GHD) | |
—_— H EMM5068VU H H H H . . 31 24 . 1500
v 28| - B il e Temmmmm s B e Tommmmmmm e
g | | | | | (f=11.7-13.3GHz) | (i=11.7-13.3GHz) (f=11.7-13.3GHz)
Q 26 T T P L e i 25 81 Driver A
® ! o) ! FMM5804YD ! 1 L : L : river Amp.,
5 oalo —_— e ~— — — b EMM50792B | 10-154 | (101172 22 (F=10-11.7GHz) 6 380 ZB | LO Buffer Amp.
g 2 : f ! 1 " 1 24 % Ku-Band VEAT
I I I I I -
5 ; ! ! ! ! (f=11.7-15.4GHz) (f=11.7-15.4GHz) u-Band v
O 29 f---mmmmmeees Amm e S Frmmmmmemeenees ERREEEEEEEEEEEEE il L EEE EMM and Radio Link
! ! : : : 5717YF 12.7-24 175 23 29 3 180 YF
[0 ) 4: ................ S } ............... 4: ................ :p ............... +: ................ Power Amp.
; ; ; : : EMM5075VU | 12.7-15.4 33 25 42 6 1500 VU | Ku-Band VSAT
ST} S ———— drmmmm e o dommmmmoeoeoe J.' --------------- drmmmmme s and Radio Link
| ! EMMTITY | ! ! FMM5051VU | 13.75-145 315 305 - 5 800 VU
1 6 1 1 1 1 1 L
0 E o = o = - e FMM5054VU | 13.75-14.5 31 29 37 6 950 VU
FMM5054VF 13.75-14.5 33 31 37 7 1050 VF
Frequency [GHz] EMM5069ZB/001 | 13.75-14.5 325 29 375 5 1500 ZB | Power Amp.
EMM5081VIB | 13.75-14.5 33.5 29 39.5 6 1400 V1B | Ka-Band VSAT
FMM5059VF 13.75-14.5 35 28 40 7 1600 VF
FMM5048GJ | 13.75-14.5 36 26 - 10 2100 GJ
Driver Amp.
FMM5804YD | 17.5-26.5 24.5 16 - 6 350 YD | Ka-Band VSAT
and Radio Link
FMM5822VU | 17.7-19.7 32 21 38.5 6 1100 VU
EMM5836VIB | 17.7-19.7 33.5 26 40 6 1800 VIB | Power Amp.
EMM5832VU | 21.2-26.5 31 19 36.5 6 1000 VU
G.C.P.: Gain Compression Point

SUMITOMO ELECTRIC

USRS T TONO ELECTRIC. &
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C to V Band Power Amplifier MMICs (Chip)

SEDI is providing a full line-up of GaAs power amplifier MMIC chips with output power at S0mW to 3W. These Specifications Taz425°C
MMIC:s are designed for VSAT (Very Small Aperture Terminal) and radio link transmitter applications that require

. . . . . . . . Frequency Output Power Gain 3rd. Order Drain-Source Drain Current
high power, high gain and low distortion in a 50€2 system. SEDI has a full line-up of MMIC products specified S Range  at1dB G.C.P. at1dB G.C.P. Intercept Point  Voltage a1dBGCR [ . .
from C-band through V-band. art Number f P1dB G1dB oIP3 VDD IDD unction/Application
(GH2) dBm (Typ.) dB (Typ.) dBm (Typ.) (\)} mA (Typ.)
Features Naming Rules EMM5078X 3.4-8.5 26 29 35 6 350 Driver Amp., LO Buffer Amp.
¢ Input and Output Internally Matched Zin/Zout = 50Q e C-Band VSAT and Radio Link
¢ High Output Power (Up to 3W) 30
¢ High Gain _5.8-
g e Number EMM5074X 5885 | (F5871GH) 27 41 6 1450 Power Amp.
¢ | ow Distortion Monolithic I 32.5 C-Band VSAT and
¢ High Reliability Microwave (f=7.1-8.5GHz) Radio Link
FMM5056X 5.8-7.2 34 28 - 10 1100
¢ Power Amplifier MMIC Lineup (Chip) FMM5057X 7.1-85 34 26 - 10 1100 Power Amp.
EMM5068X 9.5-13.3 33 25 425 6 1500 Radio Link
36 ! ! ! ! ! 3 ! ! ! !
FMMSOSGX FMM5057X i i i FMMdlszox i i i 1 13 11 GH
o] r"""eﬂmsaéérewzsb%sk' iy [ N A T 1 N EMMS5079X 10-15.4 25 225 (= ‘*35-7 ) 6 350 Driver Amp., LO Buffer
I 1 1 1 1 ! 1 Amp
32 """"" é MM'S'O]&X':"' '._b' """ 1“‘E‘|\7|M5‘8‘:'4‘03( """ 'I' """" =' """"""""" : """" Tt B ’I' """" (f=117—1 54GHZ) Ku-Band VSAT and
| | FMM50d3X | @@ MI i i . i
! ! ! ! ! FMMS5803X 1 ! : ! EMM5717X 12.7-24 18 22 - 3 180 Radio Link
30 """"" F=======" [ AT TTT T AT =TT T T"'h* """ r=-====="f~=====7=7 { i ': """" A== b Sttt
— : : : : : : : ; i EMM5834X 12.7-27 26 23 32,5 6 370
£ PY:| B L L L L L L I R L o I L
[ T | i 1 1 ! i i | | i FMM5063X 12.75-15.4 32 29 38.5 6 1000 Power Amp.
S EMMS5078X  EMM5079X | EMM5834X | : | EMM5835X : ! : Ku-Band VSAT and
5 26[---- *-——e-4 : : . EUTEL CERCEERE e T mm - - EERREEEEE EEEEEEEEE mmmmmms EMM5075X 12.7-15.4 33 26 43.5 6 1300 Radio Link
S i i T f i i i
Y] — SRS N S VTS (S RS S S S — 7 o Driver Amp.
= | | | | | . | | ; | FMM5804X 17.5-315 | * o 18 - 6 300 Ka-Band VSAT and
g 22f~ Pt T T i 1T f Pt T Pt Tt F [ Radio Link
3 ! i i ! | i I FMMS514X i | (=30-31.5GH2)
O 2of-------- P . I AR R [ o e I oo 4o---ooe- jreme FMM5822X 17.5-20 32,5 21 4 6 1000 Power Amp.
i i i EMMS5717X i i i i l i EMMS5840X 21-27 31 24 39 6 1000 Radio Link
18f------- ommnm o e oo f=mmmmme- f-mmmmne- oo oo ooomee i R $---mmm-
: : : : : : : : : S 14
16 -------- i‘ """" i """" J: """" J: """" l: """" j:' """" i‘ """" FTTTTTTT i """"" T o T FMM5803X 27.5-31.5 30 (f=27.5-30GH2) - 6 700 Power Amp.
| | | i ! ! ! i : | 12 Ka-Band VSAT and
14 I I I I I I I L L L (f=30—315GHZ) Radio Link
0 5 10 15 20 25 30 35 40 45 50 55 60 65 FMM5820X 29.5-30 35 03 _ 7 2200
Frequency [GHZ] 17 26.5
(f=87GHz) (f=87GHz) Power Amp.
FMM5714X 37-42 0 21 - 3 200 Ku-Band VSAT
EMM5835X 37-40 27 20 36 6 600 Power Amp.
FMM5715X 57-64 16 17 - 3 150 Radio Link

G.C.P.: Gain Compression Point

9 __SUMITOMO ELECTRIC aeaasee,, . SUMITOMOELECTRIC 10 ]
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Ku to V Band Low Noise Am

SUNSTAR

http://www. rfoe.net/ TEL:0755-83396822 F

lifier MMICs

The FMM/EMMS57-series MMICs are designed for VSAT and radio link receiver applications. The performance
of low noise figure and high associated gain are achieved using pHEMT technology and EB lithography process.
SEDI has line-ups of MMIC products specified from Ku-band through V-band.

Features

¢ Input and Output Internally Matched Zin/Zout = 50Q

¢ | ow Noise Figure

¢ High Gain

¢ Wide Band

¢ High Reliability Bare Die (X)

EM M

57

Naming Rules

17 YF

=

Package Code
Number
Monolithic IC

0755-83376182, E-MAILL=s2ss200163. com

Microwave
¢ | ow Cost Surface Mount Package (YC/YF)
+Low Noise Amplifier MMIC Lineup
25 1 1 1 1 1 1 1 1 1 1
-/ N TS S v~ “VS S S N
1 EMM5717X 1 ] 1 1 1 ] 1 ]
| EMMSTITYF] o : : : : : : :
E i E ! E ! ! ! E ! E
o 1 \ 1 \ 1 1 1 \ 1 \
S 15 T g : ! : T | ! T N
P 1 H 1 H 1 1 1 H 1 H
0 1 L} 1 L} 1 1 1 L} 1 L}
3 ! ' FMM5709X ' ! ! ! ' : '
= A . . : : : : : :
£ 10 ] s | i | a ,= s | FmsTIeX
2 ! : I FMM5703X | ! ! ! : T : °
= ! ! I FMM5703YC! ! FMM5704X ! ! ! !
3 ! Fms7o1x . ! . ! : ! :
5 ? ‘E | % | ? i | ] i
0 E E E E E E E E E E
10 15 20 25 30 35 40 45 50 55 60 65
Frequency [GHZz]

YC Package YF Package EMMS5717X

SUMITOMO ELECTRIC

Specifications
AL Drain-Source Noise Figure Assoc!ated e Drain Current Outline/
Range Gain at 1dB G.C.P.
Part Number Voltage NF IDD Package
i VDD (V) dB (Typ.) (€555 e mA (Typ)  Code
(GH2) : dB (Typ.) dBm (Typ.) .
EMM5717X 12.7-24 3 2.5 23 18 180 Chip
EMM5717YF 12.7-24 8 3 23 17.5 180 YF
FMM5709X 17.5-32 3 2.5 23 12.5 60 Chip
FMM5701X 18-28 5 1.5 185 7 12 Chip
FMM5703X 24-32 3 2 18 9 20 Chip
FMM5703YC 24-30 8 2.5 18 6 20 YC
FMM5704X 36-40 3 2 18 9 20 Chip
17
FMM5714X 37-42 8 3 22 (f=3;§Hz) 200 Chip
(f=42GHz)
FMM5716X 57-64 3 5 22 10 30 Chip

Ta=+25°C

Application

VSAT and Radio
Link

G.C.P.: Gain Compression Point

FL:0755-53397033 V=TSN
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Ku to Ka Band Converter MMICs

SEDI provides Mixer MMICs that are designed for VSAT and radio link applications. These devices use an up-
converter for the transmitter and a down-converter for the receiver.
These MMICs include a local buffer amplifier integrated on MMIC chip.

Features
¢ Wide Frequency Range M 5135 ZB

¢ High Conversion Gain EM =
¢ High Integrated Package Code
e Low Distortion :'AL;::ELIC o

Microwave

Naming Rules

Specifications Ta=+25°C

RF Frequency Drain-Source

Ranae Voltage Conversion Current Outline/
Part Number 9 9 Gain Consumption Package Function
f VDD (dB) (mA) Code

(GHz) v)
EMM5135ZB 13.75-14.5 5 8 130 ZB with LO/RF AMP, Up Converter
FMM5116X 20-32 5 -10 140 Chip

with Doubler, Up Converter

FMM5116YE* 20-30 5 -11 160 YE
FMM5117YE* 20-30 5 -11 160 YE with Doubler, Down Converter

13 SUMITOMO ELECTRIC

*: Under Development

FMM5116X YE Package

0755-83376182, E-MAILL=s2ss200163. com

Ku to V Band Multiplier MMICs

These multipliers were developed for the local oscillator of a radio link transmitter/receiver. This MMIC is designed
for a wide frequency range with high conversion gain.

Features Naming Rules
* Wide Frequency Range FM M 5118 X
¢ High Conversion Gain ‘|: T Chip
— Number
Monolithic IC

Microwave

Specifications Ta=+25°C

RF Frequency Drain-Source

Ranae Voltage Conversion Current
Part Number 9 9 Gain Consumption Function
f VDD (dB) (mA)
(GHz2)
FMM5118X 20-32 5 14 130 Doubler
FMM5125X 57-64 5 -5 100 Quadrupler

FMM5125X FMM5118X

FL:0755-53397033 V=T
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Voltage Controlled Oscillator MMICs 24GHz Oscillator MMICs

The SEDI EMM5207ZF uses a newly developed VCO MMIC technology. This device achieves low phase noise The EMMS5206LP is an oscillator for Ku-band to K-band sensor applications. This device shows negative resistance
performance while using MESFET technology. The EMM5207ZF is mounted in a low cost plastic package to meet in the frequency band and operates with a single positive bias voltage.
the demand for low cost Ku-band VSAT systems.

Features

Naming Rules Features Naming Rules

e On Chip Resonetor EM M 5207 ZF e High Output Power: Pout = 5dBm @Vdd = 4V (Typ.) EM M 5206 LP
¢ Low Phase Noise: @n = -90dBc/Hz @100kHz offset T L packane Gode * Low Power Consumption: |dd = 20mA @Vdd = 4V (Typ.) ‘|: 1 Packade Code
¢ High Frequency Modulation Linearity —‘7 ‘ Numer ¢ Low Phase Noise: &n = -100dBc/Hz @100kHz offset, —‘7 Numbzr
e f/2 PLL Monitor Port . fosc = 24GHz hi
Monolithic IC Monolithic IC
, e « Low Spurious Level: RJ2nd = -40dBc (Typ.) , o
Specifications Ta=+25°C Specifications Ta=425°C

_— Drain-Source . _—— Drain- Drain Phase Noise .
Sl Voltage Tuning L TR 7 Output Power HIEEOLEIEDET Outline/ ezl Zil Source ST Current at 100kHz & I-_|arn_10n|c Outline/
Frequency Current 100kHz offset .. Frequency Power Rejection .
Part Number Vce, VecTx, Voltage Pout Package Application Part Number Voltage Idd offset Package Application
fosc mA on fosc Pout RJ2nd
(GH2) VccRx (\")} (Typ.) dBm (Typ.) dBc (Typ.) Code (GH2) VDD dBm (Typ.) mA @Zn dBe (Typ.) Code
(V) V) (Typ.) dBc (Typ.)
Tx: 14, Rx: 10.5, EMM5206LP 15-24.5 4 5 20 -100 -40 LP Microwave Sensor

EMM5207ZF 12.72-13.85 5 -1.5--12 115

-95 ZF Ku-Band VSAT

Monitor: -3

Tx Frequency Range: 12.72GHz to 13.2GHz, Rx Frequency Range: 12.8GHz to 13.85GHz, RFOut/2 Frequency Range: 6.36GHz to 6.925GHz

EMM5207ZF

EMMS5206LP

15 SUMITOMO ELECTRIC aeaasee,, . SUMITOMOELECTRIC 16 ]
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Matched High Power GaAs FETs

The FLM/ELM Series are internally matched power GaAs FETs developed for radio link applications which require ¢ Internally Matched High Power GaAs FET Lineup
high power, high gain, and low distortion in a 50Q2 system that are available from 2GHz to 15.3GHz frequency
50 \ ‘ ‘ ‘ ‘ 100
bands. ' ! ! ! M Under development
. . : : | R el Al IRt SRR S S SR AR S @D 12C Package
ELM-4PS series are cost effective products of plastic package which can be surface-mounted to save assembly cost. ELM7785-60F ! ! . @ IA Package
These products can be provided in both taping-reel and Tray. 48 R | @@ BPackage
E /0177 | o s R SR ... CDIKPackage [ g
% — FLM7785 45F | ; ; ! - M2A Package E
Features: 4PS series (New Products) Naming Rules T O N oot @mFLTEsSE | S i H
e Input/Output Internally Matched ELM 7785-4P ST E: 45 i PESE | | FLM64T2-25F : . | i -
¢ Plastic Package for SMT applications Taping c : : : 5
; ; S gl i \FLM3439-2 ‘ f ‘ . ®
° H!gh Gain Surface Mount & i FLM3439-18F | N oo ‘ FE“('%Z%J?ZF | ' ELMi0120F | 3
o H!gh Output Power (4W) Plastic ° o FLM3135-18F /L /| [ _FLM5359-1gF / ELMOA Fngsie e o ' =
* High PAE Output Power (W) g FLUS7Z- ‘BF JL“Q 861“2}“ @D Fvesos b | FLMIOIASE | OFLMi14-1SE g
* Frequency Bands _ 5 FLM2527L-20F | o ZELMB%64-16F Fi Mg470-12F -t e= ‘ ‘ | ‘ S
———Frequency (ex. 7785: 7.7 to 8.5GHz) O 421 7FLI7VIS?72127 A2F N FLM5359-12F / S ELM7179-12F - FLM;9107 1’57':7 . . ) A
(59 to 6.4GHz, 6.4 to 7.2GHz, 7.1 to 7.9GHz, 7.7 to SSGHZ) Internally Matched Power FETs c () - = D @D FLM7785 12F i ; ; “MM %
g 41 g-12F éiMégéi 10F ELM6472- 10F7(Twmgs‘ 12 7#':'\7'17271737 igF Lo g o
o FLM4450-8F (: ; ;r) FLM6472-8F 1 ! FLM1414-12F %
S 40| rimsrazer T FLMS0S3Fpiisssosr /| FLMrzés-sr  /FLMO910-12F \FLWIOTf-A2F Ewisiaor (10 2
= 39) - A J @ . ﬁ . F7L7N!17471 ?,8,F, |8 ®
N FLMB4IBF  FLMS072-8F ‘ w ;! FLM8596-8F E FLI1011:8F ! ! FLM131448F o
ﬂ;) 38 FLMS“I 35-8F | M ‘ ! FLM7785-6F | 1 | | LN 6F - g
AREEEEE EREERR T " FLMBA72-6F t ”””” S S i 1
o & M;‘}_ﬁgg‘gg o FLI\I;II(_SIL\I,A;; ii - . FLmtot GF}_FLM11213 6F - T FLM1415-6F 9'-
5 %7 ’”’FLM?AQZ;F ””””””””””” F’L’Mﬁ’s’iﬁ’””””ﬁ ”””” RS R 3
s E'-M7785 4PS | FLM091OP4F FLM1213-4F | FLM1314- GF ]
- e | Veunis xp’ﬁmgs w o o " |4 O
FLM3135 4F FLM5964-4F | F M0910-3F | FLM1314-6F | FLM1414-0F
35 T e “esl T Jeiveazaars S 1 ————— o= -
: : : ‘ FLM1011-3F ' !
gal i R R A S A T amas®®
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Features Naming Rules Frequency [GHZ]
¢ Input/Output Internally Matched Zin/Zout = 50Q ELM 7785-60 F
e Hermetic Metal Wall package ,
. K Series Name
° ngh Gain Output Power (W) 2tone test IDS(RF)
° ngh O_Utpu't Power (Up to 60W) Frequency (ex. 7785: 7.7 to 8.5GHz) Part Number Fre::::cy IM3 Typ. @Pout S.C.L. P1(3§;\)Ip. G1?:B}yp' nad(z;)')l'yp. F??:ﬁ;;:y VD?V')I'yp. Typ. F:Egl.l‘-’y\;; Pac?(:ﬂ:.g/o de A;::::L:t?(/)n
* Low DIStO.I’tIOH Internally Matched Power FETs (dBc)  Typ. (dBm) (mA) :
* Covers Wide Band ELM5964-4PS c 43 | 255 3 | 115 | 37 | 5964 | 10 | 1100 | 45 12C | ¢ Internally
ELM6472-4PS © -43 255 36 11 3 |64-72 | 10 | 1100 | 45 12C matched
¢ Optimized for
ELM7179-4PS C -43 25.5 36 10.5 35 71-79 10 1100 | 4.5 12C each frequency
ELM7785-4PS C -43 25.5 36 10 34 7.7-8.5 10 1100 | 4.5 12C band

IA Package IB Package IK Package M2A Package

17_SUMITOMO ELECTRIC aeaase,, . SUMITOMOELECTRIC 18]



Wireless Devices
GaAs FETs
Internally Matched High Power GaAs FETs

Specifications

Frequency M3 Tyitog:)e;t SCL P1dB Typ. G1dB Typ. nadd Typ. Fequency VDS Typ. Lol Rth Typ. Outline/
Band ( dBc). . ( dB.m.). (dBm) (dB) (%) f (GH2) v) (mA) (°C/W) Package Code
(FLM3135-4F | S | 45 | 255 | 365 | 12 | 38 |3135| 10 | 1100 5 | 1B
(FLM3439-4F | S | 46 | 255 | 365 | 12 | 38 3439 | 10 | 1100 5 | 1B
(FLM3742-8F | C | 46 | 285 | 395 | 11 | 37 |3742] 10 | 2200 3 | 1B
(FLM3742-18F | C | 46 | 320 | 43 | 105 | 87 | 3742 | 10 |4800| 16 | K |
(FLM4450-4F | C | 46 | 255 | 365 | 11 | 37 |4450] 10 | 1100 5 | 1B
(FLMS053-4F | C | 46 | 255 | 365 | 105 | 37 |5053| 10 | 1100 5 | 1B
(FLM53504F | C | 46 | 255 | 365 | 105 | 37 |5359| 10 | 1100 5 | 1B
(FLM535945F | C | - | - | 465 | 85 | 36 |5359 | 12 |8500] 08 | K |
(FLMS964-6F | C | 46 | 275 | 385 | 10 | 37 |5964| 10 | 1626 4 | 1B
(FLM5964-45F | C | 40 | 355 | 47 | 85 | 39 | 5964 | 10 |11000] 11 | K |
(FLM5964-8F/001 | C | 45 | 285 | 395 | 9 | 35 585675 10 | 2200 3 | 1B
(FLM5964-18F/001 | C | 45 | 315 | 425 | 9 | 35 |585675]| 10 | 4400 16 | K
(FLM5972-8F | C | 45 | 280 | 390 | 85 | 31 |5972| 10 |2000] 3 | 1B |
(FLMe472-4F | C | 46 | 255 | 365 | 95 | 36 | 6472 | 10 | 1100 5 | 1B
(FLM64728F | C | 46 | 285 | 395 | 95 | 36 | 6472 | 10 |2000] 3 | 1B |

FLM6472-18F C -46 32.0 43 9.5 37 6.4-7.2 10 4875 1.6 IK

Part Number

Feature/
Application

* 50Q internally
matched

* No external
matching

® Optimized
for each
frequency band

Note: Tc (op) = +25°C  IM3: 3rd Order Intermodulation Distortion

19 suwromoeecrec . Sglgesgess o SUMITOMOELECTRIC_20
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GaAs FETs
Internally Matched High Power GaAs FETs

Specifications

Frequency IM3 Tyiton@epze;tsc L P1dB Typ. G1dB Typ. nadd Typ. Fequency VDS Typ. IDS(RF) RthTyp.  Outline/
Band (dBc) : Typ. | dB.n';). (dBm) (dB) (%) f (GHz) v) (mA) (°C/W) Package Code
(FLM71796F | C | 46 | 275 | 385 | 9 | 34 [7179| 10 | 1625 4 | 1B
(FLM7179-12F | C | 46 | 305 | 415 | 9 | 38 | 7179 | 10 |3250 | 23 | K
(FLM71856F | C | 45 | 270 | 380 | 8 | 30 [7185| 10 | 1625 4 | 1B
(FLM77854F | C | 46 | 255 | 365 | 85 | 35 | 7785 10 | 1100 5 | 1B
(FLM77858F | C | 46 | 285 | 395 | 85 | 34 | 7785 10 | 2200 3 | 1B
(FLM778545F | C | - | - | 465 | 7 | 325 | 77-85| 10 [11000 11 | K
(FLM8596-12F | X | 45 | 205 | 405 | 75 | 25 | 8596 10 |3600 23 | B
(FLMo910-8F | X | 46 | 285 | 39 | 75 | 29 [95105| 10 2200 3 | 1B
(FLMO910-45F | X | - | - | 42 | 75 | 32 95105/ 10 |4000 23 | 1B
(FLM1011-3F | X | 46 | 240 | 35 | 75 | 29 [107-117] 10 | 85 | 5 | A
(FLM1011-6F | X | 49 | 250 | 875 | 75 | 28 [107-117] 10 | 1650 | 4 | 1A
(FLM101112F | X | 45 | 295 | 405 | 6 | 25 [107-117] 10 |3500 23 | 1B
(FLM1011-20F | X | 45 | 310 | 4 | 7 | 27 [107-117] 10 |6000 | 14 | K
(FLM1213-12F | Ku | 45 | 280 | 405 | 55 | 24 [127-132] 10 |3300 23 | 1B
(FLM1314-6F | Ku | 45 | 265 | 375 | 55 | 22 [1375-145] 10 | 1650 | 4 | 1A
(ELM1314-9F | Ku | 30 | 330 | 395 | 60 | 30 [1375-145| 10 | 2400 | 35 | 1A
(FLM1314-18F | Ku | 30 | 360 | 425 | 6 | 27 [1375-145] 10 | 5000 | 18 | 1B
(FLM1414-4F | Ku | 46 | 255 | 36 | 6 | 27 [140-145] 10 | 1100 5 | 1A
(FLM1414-8F | Ku | 46 | 285 | 39 | 6 | 27 [140-145] 10 | 2200 30 | A
(FLM1414-15F | Ku | 45 | 300 | 42 | 6 | 26 [140-145] 10 |4200 18 | 1B
(ELM1414-30F/001 | Ku | -30 | 380 | 445 | 6 | 22 [140-145] 10 9000 | 1 | M2A
(FLM14154F | Ku | - | - | 36 | 55 | 26 [145453] 10 | 1100 5 | A

FLM1415-8F Ku - - 39 5 25 14.5-15.3 10 2200 3 IA

Part Number

Feature/
Application

* 50Q internally
matched

¢ No external
matching

¢ Optimized
for each
frequency band

Note: Tc (op) = +25°C  IM3: 3rd Order Intermodulation Distortion
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h Power GaAs FETs (10V & 12V Operation)

. . . o Specifications
SEDI has developed 40W - 240W hlgh power I?l%sh—Pull GaAg FETs for Mob%le Base Station applications such ene P1dB GdB nadd . VDS IDS(DC) Rth Outline/
as PHS, Cellular, W-CDMA and WiMAX. Additionally, plastic packaged devices are under development for cost Part Number I;‘an d Y Series Typ. Typ. Typ. (gHz) Y 1yp. Typ. Typ. Package Feature
driven systems. (dBm) (dB) (%) ) (mA) (°C/W) Code
FLU10XM L FLU 29.5 14.5 47 2 10 180 25 XM
Features Naming Rules FLU10ZME1™ L FLU 29.5 13.0 46 2 10 180 15 ZM
« High Output Power: Up to 240W FL L 600 1Q-2 G FLU17XM ) L FLU 325 12.5 46 2 10 360 15 XM SMT-Device
« High Gain oUU 1~ FLU17ZMEA1 L FLU 32,5 125 45 2 10 360 12 ZM
; Series N
e Operating Voltage: 10V, 12V eries arﬁe FLU35XM . L FLU 35.5 12.5 46 2 10 720 7.5 XM
« Proven Reliability Pre Matching Frequency FLU35ZMEH1 L FLU 35.5 115 45 2 10 720 5 ZM
Package Code FLL107ME L FLL 29.5 13.5 47 2.3 10 180 25 ME
Power (ex. 600 : 60W) FLL177ME L FLL 325 125 46 23 10 360 15 ME
Frequency Band FLL357ME L FLL 35.5 1.5 46 2.3 10 720 | 75 ME
Large Signal FLL57MK L FLL 36 1.5 37 23 10 990 6.2 MK
FLL120MK L FLL 40 10.0 40 2.3 10 2200 3.3 MK
FLL200IB-1" L FLL 425 13.0 35 15 10 4800 1.6 B
+L-Band, S-Band High Output GaAs FET Lineup FLL200IB-2" L FLL 42.5 11.0 34 2.3 10 4800 | 1.6 B
FLL200IB-3" L FLL 425 11.0 34 2.6 10 4800 1.6 B Sincle-ond
FLL300IL-1 L FLL 44.5 13.0 45 0.9 10 6000 1.0 IL 9
. FLL300IL-2 L FLL 445 12.0 44 1.8 10 6000 1.0 IL
High Power ([ )
g FLL2400IU-2C FLL300IL-3 L FLL 44.5 10.0 42 2.6 10 6000 1.0 IL
1007 E'I:H ggg:g'gc FLL400IK-2 L FLL 465 12.0 46 | 196 | 12 | 4000 | 13 K
FLL1 200IU:3 FLL400IK-2C L FLL 46.02 13.0° 45 217 12 1500 1.3 IK
FLL600IQ-2C FLL410IK-3C L FLL 46.0° 13.0° 52 2.6 12 3000 1.3 IK
FLL600IQ-2 FLL410IK-4C s FLL 46.07 11.5° 44 3.6 12 3000 1.0 IK
FLL60OIK-2 High Frequency FLL60OIK-2 L FLL 48.0 13.5 45 1.96 12 4000 0.8 IK
FLL400IK-2 FLL3101Q-3A L FLL 45.0 9.0 40 2.7 12 7000 1.0 IQ-A
L FLL400IK-2C ) m—) FLL400IP-2 L FLL 45.5 10.0 44 1.96 12 2000 1.0 P
g FLL810IQ-3C FLL400IP-3 L FLL 45.5 9.0 43 25 12 2000 1.0 P
N FLL600IQ-3 ,Etti] 8:&_’28 FLL600IQ-2 L FLL 48.0 10.5 43 1.96 12 4000 0.8 IQ-A
“;’ FLL400IP-3 FLL600IQ-2C L FLL 48.0°7 12.0° 51 217 12 1500 0.8 IQ-A
S FLL410IK-3C FLL600IQ-3 L FLL 48.0 10.0 43 2.7 12 | 4000 | 08 IQ-A
% 10 Discrete FETs  FLL120MK FLL800IQ-2C L FLL 49.0? 11.0° 50 217 12 2000 0.8 IQ-A | Push-Pull
s FLL810IQ-3C L FLL 49.0° 12.0° 50 26 12 5000 | 0.8 IQ-B
8 FLL810IQ-4C S FLL 49.0° 9.5° 45 3.6 12 5000 0.8 IQ-B
. B eV FLL1200IU-2 L FLL 50.82 11.8° 44 1.96 12 5000 0.6 U
IScrete S 2 “3
B e FLUI7XM  FLU17ZMET Dg\ll\i/ge . FLL1200IU-3 L FLL 50.8*2 11 '0.3 44 2.5 12 5000 0.6 U
14 FLL107ME FLU10XM FLU10ZME1 FLL15001U-2C L FLL 51.8 12.0 48 217 12 4000 0.55 U
FLL2400IU-2C L FLL 53.82 11.5° - 217 12 6000 | 0.45 U
Frequency : nadd oo ency VDS IDS(DC) Rth  Outline/
) g . Part Number Series b Typ. Typ. Typ. Typ. Package Feature
0.1 Applications: PCS/W-CDMA WiMAX Band @%) € ) (mA) (C/W) Code
10 15 20 o5 3.0 35 FLC317MG-4" c FLGC 34.8 9.5 37 4.2 10 720 8 MG
Frequency (GHz) FLCO97WF © FLC 28.8 8.5 35 6 10 180 25 WF
q y FLC167WF c FLC 31.8 75 35 6 10 360 15 WF
FLC257MH-6" © FLC 34 9 36 6.4 10 600 8 MH
FLCO57WG c FLC 27 9 38 8 10 120 27 WG
FLC107WG © FLC 30 8 36 8 10 240 16 WG
FLX107MH-12" X FLX 30 75 33 12.5 10 240 15 MH
FLX207MH-12" X FLX 325 7 28 12.5 10 480 10 MH
FLKO17WF Ku FLK 20.5 75 26 145 10 36 65 WF
FLKO27WG Ku FLK 24 7 32 14.5 10 60 40 WG
FLKO57WG Ku FLK 27 7 32 14.5 10 120 20 WG
FLK107MH-14" Ku FLK 30 6.5 31 14.5 10 240 15 MH
FLK207MH-14"" Ku FLK 32,5 6 27 14.5 10 480 10 MH

*1: Partially Input/Output Matched *2: Pout *3: GL *4: Plastic Mold Package Note: Tc(op)=+25°C
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Lh Small Signal GaAs FETs

The FSU/FSX series are GaAs FETs that are designed for medium output power amplifier and oscillator

GaAs FETs (chip)

Features

applications with a wide dynamic range up to X-band frequencies. Tape and reel is available for both LP/LG

¢ High Gain, High Frequency Chip FL X 25 7 XV
paCkages‘ Chip Form: XV (Via Hole PHS)
: XP (non Via Hole PHS)
Number
Features Output Power

* Medium Power: P1dB = 15 to 24.5dBm

¢ High Gain: G1dB = 8 to 19dB

¢ High Reliability

¢ Hermetic Metal/Ceramic Packages (WF/LG)

Naming Rules

|7 LG

Package Code

Number
Frequency Band

Small Signal

Specifications (dBm) (dB) (%)
Measurement Conditions 1  Noise Associated Measurement Conditions 2 FSX017X 21.5 11 42 8.0 8 38
ot Nap PT1dB GT1dB Frequency Drain  Drain figure %aln Froquency Dréin  Drain |?utll(me/ Feature/ FSX027X 245 10 41 8.0 8 77 X-band Amplifier
I g  \Voltage Current - f  Voitage Current TEE39  pppiication FLX257XV 335 75 31 10.0 10 600
(dBm) (dB) i VDS IDS Typ. Typ. - VDS IDS Code : : :
@H2)  v)  (mA)  (dB) (dB) (GHz) ) FLCO87XP 28.5 315 8.0 10 180
FSUO1LG 20 19 2 6 40 0.5 18.5 2 3 10 LG~ FLC157XP 315 6 29.5 8.0 10 360 C-band Amplifier
FSUO02LG 23 | 17 2 6 80 15 17.5 2 3 20 LG* FLCS07XP a7 05 p i - E—
FSX027WF 245 | 10 8 8 77 25 9.5 8 3 30 WF | Medium Power FLKO17XP 0.5 5 o6 145 10 e
FSX017WF 215 | 11 8 8 39 25 10.5 8 3 10 WF
FLKO27XP 24 7 32 14.5 10 60
FSX017LG 16 8 12 4 30 - - - - - LG*
* FSUD1LG, FSUO2LG, FSX017LG are all in LG-pkg with short lead. FLKO27XV 24 ! 32 14.5 10 60 Ku-band Amplifier
Note: Tc (op) = +25°C FLKO57XV 27 7 32 14.5 10 120
FLK107XV 30 6.5 31 14.5 10 240
FLK207XV 325 6 27 14.5 10 480

LG Package WF Package

| 23_sywromoeecrec . Sglgesgess o SUMITOMOELECTRIC 24

Specifications

1dB 1dB
Compression Compression

Part Number

Power P1dB Gain G1dB

Naming Rules

Frequency Band

Large Signal

Power Added
Efficiency
nadd

Frequency Drain Voltage Drain Current
f VDS IDS
(GHz) (mA)

Application

X: Conventional Chip, XP: PHS (Plated Heat Sink), XV: Via Hole PHS
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GaAs HEMTS g ecron obity Tansistors

GJ 12C
The HEMT series of products was developed by SEDI for a wide range Naming Rules
. . . . . . INDEX
of general purpose applications including, but not limited, to DBS  |FHq x 13 LG
com@rt;rs, Handsets, Bage Statlon,‘ Rgdlo-Tglescope and many ot‘her Package Code 3 )
applications where low-noise and gain is required. SEDI has a full line- Number j 1
up of HEMT products specified for applications in the 4GHz to 12GHz Frequency Band L I
frequency range. HEMT B IR
—— E N
4-R1.2 5015 ”
| L _los
-gw - 3.8
Specifications 20
11.0:015
15.0 oz 1
Noise figure Associated Gain Drain Voltage Drain Current Frequency Outline/ | 15
Part Number NF Typ. Gas Typ. VDS IDS f Application 8 1 12.8
Package Code S ‘ % 1 Gat
()] (dB) V) (mA) (GHz) . N e ——— %ﬂ 2 Source
E | G o,
FHC40LG 0.3 15.5 2 10 4 LG CS Front-end, TVRO, ‘ a - Iolm0 Unit:mm
FHC30LG 0.35 14.5 2 10 4 LG Handyphone BTS
T ot fas : 0 2 p . A
FHX13LG 0.45 13.0 2 10 12 LG 501
FHX14LG 0.55 13.0 2 10 12 LG . T 165018 22 Ma,
BS/CS LNA E N .
FHX04LG 0.75 10.5 2 10 12 LG 2 | ! 3
Ve N 2 TILITT _
FHXO5LG 0.9 10.5 2 10 12 LG i \
4 | 2
FHXO06LG 1.1 105 2 10 12 LG i | ) . } U
FHX35LG 12 10.0 3 10 12 LG Low Noise Amp, Mixer, -k : ***** G R | TH T
© — - 2-R1. 25015
FHX35LP 1.2 10.0 3 10 12 LP GPS i : .!. :
B N (T i a0 » i 3 5
Noise figure Associated Gain Drain Voltage Drain Current Frequency § E 3 o Joi 01 B
Part Number NF Typ. Gas Typ. VDS IDS f Application 1‘7 $"L 8
(dB) C) W) (mA) (GHz) 2 ' Wﬁmi
5 Max., E
11.5 00 ‘ 3 1:Gate
FHX13X 0.45 13 2 10 12 ] : 2 Sounca(Fange)
: 1: Gate 90 3 3:Drain
FHX14X 0.55 13 2 10 12 'I| T H—+-H T |I' g;g:;:]ce(ﬂange) G:n‘?‘ﬁur:‘cr:(F\ange)
FHX04X 0.75 10.5 2 10 12 - i ' Yoy <15
e o od ; o g Lo Hase AR RS R s K
FHX06X 1.1 10.5 2 10 12
FHX45X 0.55 12 2 10 12 .
FHX35X 1.2 10 2 10 12 - 3
X: Conventional Chip : n
E m
4 2 3 || H] E«T’ — —_—
2-R1. 6015 ] o g .
oy Kl
3 | g
3 : x| ]
0.6 e 2.6 2015 2.4]:0.15
e Ll
:Zg e 5.2 Max. g go.‘!,ce (Flange)
% 4 S::I:ce (Flange)
"::" § @ Unit: mm
: e e ]
‘ L e ] 1 Gate | £ : Paage| W -
B 5 iy Cene) ‘ odlos | ¢ K | 06:015 | 0.1:015
ﬁ;n?'gn:ﬁu:lange) A 1MK* | 07015 | 0.2:015
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Sumitomo Electric Device Innovations strives to achieve the highest quality and reliability
performance on all the products it supplies. This is accomplished through a systemic
approach that emphasizes quality at every stage of product development through the
manufacturing process. Quality is built into the product from design to wafer fabrication,
test, and assembly. Sumitomo Electric Device Innovations has a Quality Management
System that is certified to ISO9000 (ISO9001: 2000). This system assures customers the
highest quality product with long term reliability required for their applications.

¢1S09001 Record

Sep. 1993  1S0O9002 (Fujitsu Quantum Devices) JACH ACE
Nov. 1998  1SO9001 e e
Sep. 2003  ISO9001: 2000

Apr. 2004  Eudyna Device Inc.

Oct. 2004 Expansion to Yokohama Factory
Oct. 2005 Expansion to Eudyna Microwave Assembly

41S0O14001 Record
Aug. 1998 1SO14001
Aug. 2004 Expansion to Eudyna Microwave Assembly(Kofu)
Aug. 2007 Expansion to Eudyna Microwave Assembly(Matsushiro)

Aug. 2009 Sumitomo Electric Device Innovations
JACS JAOS
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ustomers

e Do not put this product into the mouth.

¢ Do not alter the form of this product into a gas, powder, or liquid through burning, crushing, or chemical
processing as these by-products are dangerous to the human body if inhaled, ingested, or swallowed.

e Respect all applicable laws of the country when discarding this product.
This product must be disposed in accordance with methods specified by applicable hazardous waste
procedures.

Any information, such as descriptions of a function and examples of application circuits, in this document
are presented solely as a reference for the purpose to show examples of operations and uses of
Sumitomo Electric Device Innovations semiconductor device(s); Sumitomo Electric Device Innovations
does not warrant the proper operation of the device(s) with respect to its use based on such information.
When the user develops equipment incorporating the device(s) based on such information, they must
assume full responsibility arising out of using such information. Sumitomo Electric Device Innovations
assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be
construed as a license for the use or exercise of any intellectual property right, such as patent right or
copyright, or any other right of Sumitomo Electric Device Innovations or any third party nor does
Sumitomo Electric Device Innovations warrant non-infringement of any third-party’s intellectual property
right or other right by using such information. Sumitomo Electric Device Innovations assumes no liability
for any infringement of the intellectual property rights or other rights of third parties which would result
from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated
for general use, including, without limitation, ordinary industrial use, general office use, personal use, and
household use, but are not designed, developed and manufactured as contemplated (1) for use
accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious
effect to the public, and could lead directly to death, personal injury, severe physical damage or other loss
(i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic control, mass transport
control, medical life support system, missile launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that Sumitomo Electric Device Innovations will not be liable to the user and/or any third party
for any claims or damages arising from the aforementioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage
or loss from such failures by incorporating safety design measures into your facility and equipment such
as redundancy, fire protection, and prevention of excessive current levels and other abnormal operating
conditions.

If any products described in this document represent goods or technologies subject to certain restrictions
on export under the Foreign Exchange and Foreign Trade Law of Japan, the prior authorization of the
Japanese government will be required for export of those products from Japan.
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