SUNSTAR FiHm s AEP AR A 2B, TRE. 896 REEHY - HREM. F RIS EN
— M AR AN, TN AR A TR, R0 2R Lk e as Rt
VRS, Ao B A KR Gt OB B KRG il PR i i 2 —, B— K%
MVARERFN 73 81 tH S KA IC &5 7 FVE ot B A B a2 G R E PR A ], B & B

FE=2 ) A ootE, 85, Msra. adis, doats I Bilg. vage. R AR A
L 11T e A LR 40 2 W) R il SR s JRA i 1 1) T o S BRI A B e, A4 S L P s ok
PRI AR BN 4 . FRAT R MARERE RS . TR T oodeth. k. &k
My PBOEHITA R THENL/DOC/DOM HL TR B . HHLIF R MCU/DSP/ARM/FPGA %
PRAEAE AR SARAE . BOEREE, RETTERE—u I RO N R . O SRR R
BT RO o 7 Wik Sl 28 w40 e R B kL, A8 ek T34 4 mi—— A E 7 T
VR W 2 R P 22 HL R R A% (P ZE D) K I S5 I Bl S s BRI S 1) v 0 LRI A SO 4k
I ST R SR o, RS Rl AR )

TS T ARERZR R, B Jeeh ShrTnas R Al AR BE. B
MEAEAS IO MBL W% JKCAD, EDA R, JFRMNATE T H; fk. e k.

MM A s B . GEFT RS A H BT E L SRR T . KRR Tkt k
B . TR JBET. BRL. CATV #%F: SR, VCO. MEEESS. PIN JFoe. A8 . JT
KA AR SR . DI AP A B TR DU WIC, A Miads. Thirds.
P AHAS s DRI BRI FMTER. BANES . WHIMR A Sl T ooa A
Ph: ZEANRSHE . LLAMEWCE . JGHIFC, USROG T RE RO R AL R0
THERBOCER A L GRS RO L DRI A EOGER RGOS L
WA JGIFIC. DWDM FDG A AR P AN RGO CUR A SR Seehddids .
JCETRER/ AT REas . JETIE Fias. JGkmEat. SR G JGIMTA . S A/ it
TCEMC RS Fr R W2 5 AL

2P S E AR AT A& s WO R R TR TR, R AR R LE,
ARREIRZR, Wk 1 ify)

T8 W b AR RS R BN e http://www. sensor—ic. com/

Pk T 2B http://www. pe—ps. net/

RIE R TR http://www. sunstare. com/

T R IA B 6 HL P B R HT TP : / /www. rfoe. net/

T ST 2 F = R/ /www. icasic. com/

T ITIE SRR = 9 -/ /www. sunstars. en/ S TR B IS

Hiuhk: PRYINT AR HH DX R AR % A DR A 0 [ KT 1602 =

FEh: 0755-82884100 83397033 83396822 83398585

L. 0755-83376182 (0) 13823648918 MSN: SUNS8888@hotmail. com

Mi%m: 518033 E-mail:szss20@163. com QQ: 195847376

RYNFERS JRATHS: IR es ZEA% i 1117152583 %5 Hiifi: 0755-83665529

BiAR 3 Fr: 0755-83394033 13501568376




MICROWAVE

& RF POWER
PRODUCTS




A Single Source for Microwave
and RF Power Products

This catalog provides the combined offerings of the Microsemi
Microwave Products operation in Lowell, Massachusetts, and of the
RF Power Producis operation located in Bend, Oregon, and Santa
Clara, California. Information on both product lines is available on
the Microsemi website: www.microsemi.com. Contact the appropriate
organization directly for sales and technical assistance:

Microsemi Microwave Products Microsemi RF Power Products
75 Technology Drive 3000 Oakmead Village Drive
Lowell MA 01851-5293 Santa Clara, CA 95051-0808
Phone: (978) 442-5600 Phone: (408) 986-8031

Fax: (978) 937-3748 Fax: (408) 986-8120

WWW.microsemi.com
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About Microsemi Microwave Products

Microsemi's Microwave Products operation,
located in Lowell, Massachusetts, brings
nearly 30 years experience in manufacturing
high reliability RF and microwave PIN and
limiter diodes, tuning and multiplier varac-
tors, noise diodes, Schottky-barrier diodes,
MNS chip capacitors and solid state control
modules. Frequencies range from 100 Hz
through millimeter wave.

With high volume wafer fabrication now in
place to meet the competitive needs of our
growing commercial customer base,
Microsemi's Lowell facility can deliver more
cost-effective components faster than ever
for our longstanding military customers as
well.

From our closely controlled RF/microwave
diode inventory we can match characteristics
precisely to maintain consistent component
performance levels over the full life of your
system designs.

Our Lowell operation builds RF and
microwave PIN diode switches, limiters,
comb generators, and detectors in fre-
guency ranges from 2 MHz to 20 GHz. All
can be hermetically sealed to meet the

most stringent military or space require-
ments and can be combined to include sev-
eral functions in a single high reliability
package. Typical of these integrated pack-
ages are switch/limiters, switch matrices
and limiter/detectors.

Integrated packages can provide higher per-
formance benefits at lower cost than by
designing with individual components. To
assure the engineering expertise that will
attain your desired performance levels,
Microsemi only provides assemblies where
we can control the high-risk components.
In that way, we're able to develop custom
packaging that meets your most demanding
specifications.

Microsemi also can offer a significant num-
ber of existing configurations to minimize
your NRE and provides many customers
with microwave components no longer
available from their original suppliers.



PIN Diodes

FQ*GHz) Cj,PT(P

RF / MICROWAVE PIN DIODE SELECTOR GUIDE

GC4200: SMALL SIGNAL GC4400 / HUM2000: LARGE SIGNAL

HIGH SPEED SWITCHING HIGH POWER SWITCHING & ATTENUATING

7oV 100V 290V 100V 300V 720V 1000V 1500V 2000V

24 06 |GC4270|GC4220 |GC4220
18 10  [GC4271|GC4211 [GC4221|GC4410[GC4430 [GC4490
12 20 |GC4272|GC4212 |GC4222
9 30 [GC4273|GC4213 [GC4223|GC4411 |GC4431 [GC4491
7 40 |GC4274|GC4214 |GC4224
5 50 |GC4275|GC4215 [GC4225 |GC4412[GC4432 |GC4a492
4 75 GC4413|GC4433|GC4a493] | | [EEEEEE
2 1.3 GC4494
1 25 GC4495
0.25 4.0 HUM2010 [HUM2015 |HUMZ2020
NIP VERSIONS ALSO AVAILABLE: NIP VERSIONS ALSO AVAILABLE: _ i
GC4300 SERIES GC4500 SERIES i

* Shunt configuration




GC4200 SERIES / SMALL SIGNAL / HIGH SPEED SWITCHING
CHIP ELECTRICAL SPECIFICATIONS: Ta 25°C

SERIES CARRIER
RESISTANCE LIFETIME THERMAL
(20 mA, 1 GHz) (=6 mA, RESISTANCE
R AX) IF=10 mA) (MAX) (°C/W)
(Ohms) TUATYP) (nS)

BREAKDOWN JUNCTION
MODEL VOLTAGE CAPACITANCE!

NUMBER (I=10uUA MAX)  C-10 (MAX)
Ve(MIN)(Volts) (pF)

GC4270 70 0.06 1.5 100 80
GC4271 70 0.10 1.0 100 70
GC4272 70 0.20 0.8 100 70
GC4273 70 0.30 0.7 100 60
GC4274 70 0.40 0.6 100 50
GC4275 70 0.50 0.5 100 40
GC4210 100 0.06 1.5 200 80
GC4211 100 0.10 1.0 200 70
GC4212 100 0.20 0.75 200 70
GC4213 100 0.30 0.6 200 60
GC4214 100 0.40 0.5 200 50
GC4215 100 0.50 0.35 200 40
GC4220 250 0.06 2.5 500 80
GC4221 250 0.10 2.0 500 70
GC4222 250 0.20 1.5 500 70
GC4223 250 0.30 1.0 500 60
GC4224 250 0.40 0.8 500 50
GC4225 250 0.50 0.6 500 40

Notes:

1. Capacitance is measured at 1 MHz and -10 volts.

2. Resistance is measured using transmission loss techniques.

3. These devices are not available in all case styles. Please consult the factory for
specific package styles offered



GC4400 SERIES / LARGE SIGNAL SWITCHING / ATTENUATOR
CHIP ELECTRICAL SPECIFICATIONS: Ta 25°C

BN . . CARRIER
MODEL Bli%eﬂfrié‘é N JU|‘~ICTIDN“ . RE;E?E:CE’ |T]F_E:|—”U1E
NUMBER (lz=10uA MAX) EAPA.C,W?WJE. (100 mA, 100 mHz) ‘ _b,mA_‘ :
Va(MIN) (Volts) C;-50 (MAX) (pF) X) (Ohms) IF=10 mA}._T_ (TYP)

(us)
GC4410 100 0.10
GC4411 100 0.25
GC4412 100 0.50 04 08 20
GC4413 100 0.75 0.3 1.2 10
GC4430 300 0.10 1.5 0.6 40
GC4431 300 0.25 1.2 1.2 30
GC4432 300 0.50 1.0 1.5 20
GC4433 300 0.75 0.8 2.0 10
GC4490 750 0.10 1.5 1.0 30
GC4491 750 0.25 T2 2.0 25
GC4492 750 0.50 1.0 3.0 20
GC4493 750 0.75 0.8 4.0 10
GC4494 750 1.3 0.35 5.0
GC4495 750 2.5 0.3 6.0
Notes: i

1. Capacitance is measured at 1 MHz and -50 volts.
2. Resistance is measured using transmission loss technigues.
3. These devices are not available in all case styles. Please consult the factory for specific package styles offe

GC4700 SERIES LIMITER PIN DIODES
CHIP ELECTRICAL SPECIFICATIONS: Ta 25°C

MAXIMUM

10 Va MIN(Volts) . . . . e T\"f'CA'- TYPICAL C i AL?

Nhljjtli-%EELR IHi‘lDur’i [\.-1&‘2 G FYP (PF) G MAX.(0F),  Re g:n?sm T, (nS) TYF.)[L %:qu RTEJ;_!E??T_T\}!;LGE
(°CIw)

GC4701

GC4702

GC471 45 0.20 0.15 1.5 10 15

GC4712 45 0.50 0.30 12 15 10

GC4713 45 0.70 0.50 1.0 20 6

GC4721 120 0.20 0.15 1.5 50 1.2

GC4722 120 0.60 0.30 1.0 50 05

GC4723 120 0.80 0.50 0.5 100 0.30

GC4731 15 0.12 0.10 20 5 30

GC4732 15 0.20 0.15 1.5 5 20

GC4741 30 0.12 0.10 20 7 20

GC4742 30 0.20 0.15 15 7 15
Notes:

1. Pulse length 1 microsecond.
2. As measure in style 30 package.



GC4800 SERIES PLANAR BEAM LEAD PINS
ELECTRICAL SPECIFICATIONS at 25°C

MODEL

NUMBER

GC4801

BREAKDOWN
VVOLTAGE

(MIN)

If =10 uA

CAPACITANCE
(pF) (MAX)
Vr = 50V

SERIES
RESISTANCE
(Ohms) (MAX)

If = 50 mA

CARRIER
LIFETIME (nS)
(TYP)

If =10 mA;
IR =6 mA

TS (MAX) (nS)

FORWARD
VOLTAGE
(Volts) (TYP)
If = 50mA

PART
NUMBER

GC4800A

BREAKDOWN
VOLTAGE V¢

(Volts)

TYP

SERIES
RESISTANCE
Rs (W)

TRy E MAX

TYP

CAPACITANCE

Cr (pF)

MAX

FORWARD REVERSE

Ve (V)
MAX
1.1

Iz (NA)

MAX

VOLTAGE CURRENT

MINORITY
CARRIER

LIFETIME t (nS)

MIN TYP

TEST
CONDI-
TIONS

IR=10 pA

AIF=20 mA
f=2.2 GHz

VR=10V
F=2.2 GHz

IF=20 mA

VR=30V

IF=10 mA
IR=6 mA

GC4900 SERIES MESA BEAM LEAD PINS

RF PERFORMANCE TYP DC PERFORMANCE

— T, (nS) (Typical
Isol (dB) | 4By 1=10mA V, (V) (MIN) C, (pF) (MAX) . s (Ohms) T (nS) (Typical)
Wi F=2.2 GHz If=10pA Vesioy | oA testOn LR IR
F=2.2 GHz e Bhz H : F=2.2GHz Ix=6MA
GC4941 22.0 0.14 50 .06 1.5 50
GC4942 26.0 0.17 50 .04 2.0 45
GC4943 27.5 0.27 50 .030 3.0 40
GC4944 29.0 0.30 50 .025 3.5 35
GC4945 30.5 0.45 50 022 55 40
GC4946 32.0 0.51 50 0.20 6.5 40
R ) EE—— . 0130 0115 om0 |
01025 +.001 —ade— 0085 +.001 01025 +.001 — +0010 oma £0010
0100
0010
/ i+ r ‘,."— X
I. 08 £i07 0070 {2 ) 0070
:: : 1 +.0010 b ! +.0010
0095 £.001 ey 1> —L 1 T \\__ Vi
. ANODE LEAD 7 \\
GOLD GOLD \

GOLD LEAD
CATHODE

GOLD LEAD
ANODE

SILICON SUBSTRATE
CERAMIC REINFORCEMENT



SM SERIES CERAMIC MELF PINS
ELECTRICAL SPECIFICATIONS at 25°C

GESTED

SM0502 M1 500 0.50 0.70 0.55
SM0504 M1 500 0.60 0.60 0.45
SM0508 M1 500 0.90 0.40 0.25
SM0509 M1 500 1.20 0.35 0.20
SM0511 M1 500 1.25 0.30 0.15
SM0512 M1 500 1.50 0.25 012
SM0812 M1 700 1.30 0.40 0.25
SmM1001 M1 700 1.30 0.35 0.20
SM1002 M1 50 1.20 75 @50mA 0.20
SM1003 M1 35 12@ 20V | .50 @ 10mA 0.10

DIM INCHES

MIN MAX
A 0.080 0.095
B 0.115 0.135




Monolithic Microwave
Surface Mount (MMSM)
Micro-Pak PIN Diodes

This series of surface mount PIN diodes utilize new and unique monolithic MMSM
technology. The technology is a package/device integration accomplished at the wafer
fabrication level. Since the cathode and anode interconnections utilize precision
photolithographic techniques rather than wire bonds, parasitic package inductance is
tightly controlled. The package parasitics provide smooth non-resonant functionality
through 12GHz.

KEY FEATURES: APPLICATIONS/BENEFITS:

e Tape and Reeled for Automatic ® 2.4 GHz PCS communications
Assembly ® 5.7 GHz Wireless LANS

® | ow Series Inductance ® Solid State Switches,
(<0.2nH typical) Attenuators, Limiters

e | ow Parasitic Capacitance ® Phase Shifters
(0.06 pf typical) ® \Widest bandwidth of any commercial

e Meets All Commercial surface mounted devices
Qualification Requirements e Ultra tight parametric distribution

® 0204 Outline
® \ery low thermal resistance

® Handles up to 10 watts incident
RF power

ELECTRICAL CHARACTERISTICS

Part Vb@10uA Ci@10V Rs@.01mA Rs@1mA Rs@10mA Rs@20mA TL Outline Application

Number (min) Volts (Pf) Ohms Ohms Ohms Ohms Nsec

MPP4201 70 0.20 2.5 150 206 High Power Switch
MPP4202 50 0.15 2.8 50 206 MRI

MPP4203 50 0.10 3.0 &0 | 20s; | LU0,/ 8o0 i
MPP4204 25 0.15 2.0 30 206 High Speed Switch
MPP4205 70 0.15 250 7-16 5.0 150 206 | Attenuator

MPL4700 25 0.15 2.0 2.0 10 206 Amplifier Protection

10



Power PIN Diodes for LF / HF / VHF / UHF
Switching & Attenuating

Parl ni;?:aeﬁnn ™ RS VR ct Parl ms"s'}:'aﬂt'm WU RS VA ]
Number (Watts) (Ohms)  (Volis)  (pF) Number (Watts) (Ohms) (Volts) (pF)
UM3301 1 4 3 75 08 UM7510 25 |1
[OM93071SM 1 4 3 75 0.8 UM7512 55 25 |1 1200 |1
UM9415 1 5 1 50 4 UM7514 55 25 |1 1400 |1
UMB201 2 25 |04 00 |11 UM9401 55 1 1 50 15
UM6202 2 25 |04 200 |11 UMBS401F 55 1 1 50 15
UMB204 2 25 |04 400 1.1 UMO4015M 55 7 1 50 5
UM72071 2 15 |0.25 00 |22 UMOB01T 75 2 06 100 12
UM72015M 2 15 |0.25 00 |22 UMioe02 75 3 06 300 12
UM7202 2 15 0.25 200 2.2 UM9603 7.5 2 0.6 100 1.2
[UM72025M 2 15 [0.25 200 22 UMOE0a 75 2 06 300 T2
UM7204 2 15 |0.25 00 |22 UMBE08 7E 3 08 100 3
UM72045M 2 15 |3 400 2.2 UM9606 75 2 0.6 400 12
UME001 25 1 1.7 100 0.5 UM2607 7.5 2 0.6 100 1.2
UMB002 25 1 1.7 200 0.5 [UM9608 75 F] 0.6 400 1.2
UMB006 25 1 r7 600 1045 UN4301 10 6 15 100 22
UMB010 25 1 77 7000 |05 ST = 5 = 00 53
UMBGOT 25 1 25 100 |04 ONA303 0 5 15 200 732
UMBGOTSM 25 1 25 100 |4 VY] T 3 - 300 55
Ll 26 ! e T UM4308 10 6 |15 600 |22
uMBEZEN. 1258 I ity e UMA306SM |10 5 |15 500 |22
A0S 23 L 600 o4 UM4310 10 & |15 1000 |22
UMEG06SM 2.5 ! 28 600 o4 UM43108M ) 3 5 000 |22
UMBB10 25 1 25 7000 |04 Rt s = = == :
UMBG10SM 25 1 25 7000 |04 YT = = — —
UMO7071 25 15 |08 00 |18 T == - = — 3
UPP1007 25 2 0.45 100 [16 YR = z == S i
UPP1002 25 2 0.45 200 |16 TG - z oF — =
UPP1004 25 2 0.45 400 |16 =
UPP9401 2.5 2 1 50 1 E:ﬁ;gf :g ; ; g fgo ;'5
LMTSY: 4 2 3 100 J07 UM4001SM 12 5 G 100 3
UM73015M 2 7 3 00 [0.7
T - - - 5 UM4002 12 5 05 200 3
e - - . 5 UMA0025M 12 5 05 200 3
ThE . - - —— UM4006 12 5 05 600 3
UM73065M a 3 3 800 |07 LMApIeEM 12 o il i 3
AR - - = T UM4010 12 5 05 000 |3
BT = : 5 =153 UM40105M 12 5 05 1000 |3
UM7007 55 25 |1 700 |09 L chsatliaticd L » %5 5 3
TS — —t 1 AUM2070 13 0 |02 1000 |4
e o =t et HUMZ015 3 10 |02 1500 |4
UM70025M 55 25 |1 200 |09 HUM2020 13 0 joz 2000 |4
UM7006 55 25 |1 800 |09 UM2101 25 60 12 100 25
[UM70065M 55 25 |1 500 0.9 UM2102 25 60 )2 200 5
[UM7010 55 K 1000 |09 i) g 25 o 4128
UM7010SM |55 25 |1 7000 |09 s s 2 60 |2 o
UM7101 55 2 06 00 [12 uM2108 25 60 |2 800 25
UM7101SM |55 2 |06 00 |12 Um2110 ) L 1000 )25
UM7102 55 2|06 200 |12 UM2501 50 I 100120
UM71025M 55 2 0.6 200 |12 UM2301S 50 g0 |04 100 20
UM7104 55 2 0.6 400 1.2 UM2302 50 80 o4 200 20
RSN =% 3 3 700172 UM23025 50 g0 |04 200 20
UM7108 55 ] 0.6 800 1.2 um2304 50 80 0.4 400 20
UM71085M 55 2 0.6 800 1.2 UM23045 50 80 0.4 400 20
UM7501 5.5 2.5 1 100 1 UM2306 50 80 0.4 600 20
UM7502 55 25 1 200 1 UM23065 50 a0 0.4 600 20
UMT7504 55 25 |1 a00 |1 UM2308 50 80 |04 300 70
[UM7506 55 25 |1 600 |1 UM2308S 50 80 |04 800 20
[OM7508 55 25 |1 800 |1 UM2310 50 80 |04 1000 |20
UM23105 50 80
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Schottky Mixer Diodes

Schottky Mixer Diode Selector Guide

. . Cj max VF max Rd max NFssbs Zif typ
Bamer  Vomin(V)  “oF)  (mv)  (Ohms) Typ(dB) (Ohms)
Ku-Ka | GC9901 0.09 310 18 6.5
X GC9902 | YLTRA- 0.15 280 14 6
140
le- GC9903 | LOW 0.3 270 12 55
S GC9904 0.5 250 10 55
Ku-Ka GC9911 0.09 360 18 6.5
X GC9912 0.15 350 14 6
LOW 170
C GC9913 0.3 340 12 55
S GC9914 0.5 330 10 55
Ku-Ka | GC9921 0.15 440 18 6.5
X GC9922 0.15 430 14 6
LOW-MED 200
C GC9923 0.3 410 12 55
S GC9924 0.5 390 10 55
Ku-Ka GC9931 0.3 540 18 6.75
X GC9932 0.15 530 14 6.25
MEDIUM 250
C GC9933 0.3 520 12 5.75
S GC9934 0.5 500 10 5.5
Ku-Ka | GC9941 0.5 650 20 7
X GC9942 0.15 630 16 6.25
HIGH 300
C GC9943 0.3 620 12 575
S GC9944 0.5 600 10 5.75

12




Enhanced Performance
Surface Mount (EPSM)
Packaged Products -

EPSM PIN Diodes
for Switching & Attenuation

Part Number VB Ct @ VR max Rs @ IF max TLtyp  Application

LSP1000 | 35min | 0.28 @ 5Y 2.5 Ohms @ 5mA 80nS Switch
LSP1002 | 100 min [ 0.32 @ 50V | 4.0 Ohms @ 100mA | 1500 nS | Attenuator
LSP1004 | 35min | 0.75 @ 20V | 0.6 Ohms @ 10mA | 150 nS Switch
LSP1011 | 200 min [ 0.35 @ 50V | 2.0 Ohms @ 100mA | 2000 nS | Attenuator
LSP1012 | 20min | 0.35@ 10V | 1.8 Ohms @ 10mA 5nS Limiter

EPSM Super Hyperabrupt 12V
Varactors for Low Voltage VCOs

Q

Part Number CT1 (min) 225 CT4 (max) CT8 (max) {:4W5OMHZ} it
KV1913A 36 pF 18 - 27 pF 12.0 pF 6.20 pF 400
KV1953A 26 pF 13-20pF 9.0 pF 4.70 pF 500
KV1923A 17 pF 8.5-13pF 6.0 pF 3.20 pF 600
KV1933A 13 pF 6.5- 10 pF 4.5 pF 2.70 pF 750
KV1943A 9 pF 4.5-6.5pF 3.0 pF 1.70 pF 900
KV1963A 4 pF 2.0-3.0pF 1.5 pF 1.00 pF 1200
KV1973A 1.8 pF 1.1-1.5pF 0.8 pF 0.55 pF 1400
KV1983A 1.2 pF 0.8-1.1pF 0.6 pF 0.45 pF 1600
KV1993A 0.6 pF 0.5-0.8 pF 0.4 pF 0.35 pF 1800

Microwave Hyperabrupt 22V Varactors Microwave Abrupt 30V Varactors for

for Wide Bandwidth VCOs Moderate Bandwidth, Low Noise VCOs
Part
2 Q Number
Part CT0 (4V/50MHz)

Number typical max GC1300
GC13M 1.6 1.0 pF 1.55 3800
GC1302 17 T2pF 760 3700
KV2163 | 26 pF |8.75- 10.80 pF |2.50 pF 400 GC1303 1.8 1.5 pF 1.65 3600
Kv2153 [13.5 pF| 4.45 - 5.50 pF [1.30 pF| 600 GOT3H | 1.8 ] LBPF | 170 2900
GC1305 2.0 2.2 pF 1.75 3400
Kv2143 | 7pF |2.65-3.30 pF [0.90pF| 700 5636 55 57 oF TED 500
Kv2133 | 5pF |1.75-2.20pF [0.70 pF| 850 GC1307 | 2.1 3.3 pF 185 3100
GC1308 | 2.1 39 pF 785 2700

F [1.30-1. .

Kv2123 | 3pF | 1.30-1.65 pF [0.55 pF| 1000 e o — 2600
Kv2113 | 2pF | 0.85-1.10 pF |0.45pF| 1200 Goo | 2a 5.6 pF 1785 2500

13




Tuning Varactors

VARACTOR CATEGORY PERFORMANCE GUIDE

RELATIVE
CATEGORY MODEL NUMBER MAX  TYPICAL MODSENS  QorVCO
or FAMILY VOLTAGE RATIO* LINEARITY* PHASE
NOISE
GC1200;GC1300;GC _
ABRUPT AN o) > o E;F?C?hTE;N BEST
GC1600; 1N5400 45V 5:01 TIAL 3
GC1700; IN5100 60 V 6:01
KV2100; MPV2100
KV2101
KV2201
KV2301 GOOD -
KV 2401 2v | 11:01 {MIEC);-EF:ESGE) VERY
HYPERABRUPT KV2501 GOOD
KV2601
KV2701
KV2801
KV3201; KV31S1 —_— — GOOD VERY
KV3901; KV38S2 ’ (MID-RANGE) GOOD
LOW “S” LINEAR _
FLTVARS GC15000 22V 6:01 EXCELLENT | EXCELLENT
HIGH “S” LINEAR ]
FLTVARS GC15000 22V 11:01 |EXCELLENT | EXCELLENT
KV1905A
KV1925 GOOD VERY
KV1935A 12V 3:1 (MID-RANGE) SO0D
KV1945A
KV1965A; MPV1965
: GOOD VERY
KV1975A 12V 4:1 (MID-RANGE) GOOD
SUPER KV1911A-KV1991A
HYPERABRUPTS , GOOD VERY
KV1912A-KV1932A | 12V 6:1 (MID-RANGE)|  GoOD
KV1913A -KV1993A
KV 1400
KV1500 SO
KV1600 12V 13:1 (MID-RANGE) GOOD
KV1700
KV1800

* Dependent upon package style

14




Freqg. Band

Super
Hyper
Vb=12V
P/N
SEES

High “S”
Linear
Vb=22V
P/N
Series

VARACTOR DIODE SELECTOR GUIDE

Low “S”
Linear
Vb=22 V
P/N
Series

Hyper
Vb=22 V

Abrupt
Vb=30V
Chip
Ceramic
Glass*

Abrupt
Vb=30V
EPSM

Abrupt
Vb=30V
SOT-23

Glass [

x denotes package option: 1 = chip, glass, or ceramic; 2 = SOT-23; 3 = EPSI |
Some limitations apply; -
* Not all devices available in glass. Consult factory for details.

15

Gc1500a | 61300
GC1301
GC1500B| 521300
KV199x | se4s006laetsont] KV211x | 6C1500 | Zisns | 6C1202f [
KV198x Kv212x | GC1501 GC1203
. GC15007|GC15002 GC1304
Microwave | KV197x KV213x | GC1502 GC1204
GC15008|GC15003 GC1305 N/A
to 18 GHz | KV196x Kv214x | GC1503 GC1205
GC15009|GC15004 GC1306 | 22 20 |
KV194x | 5212010 ao1a008] KV215% | GC1504 | 254507 | GC1206
KV193x KV216x | GC1505 | S31a0g | GC1207
GC1506
ooteor |GC1809 | | R
cc13o| | SR
GC1508 GC1208 | KV620 T 15
Kv2101 | GC1509 Gld20g | Xubat | |
i KV192x |GC15011|GC15014f v 2 | 220200 GC1210 | Kve22 |F = =88
0 10GHy | KV195x [6C15012/GC15015| | 200 | SS20 [ WA [GC1211 | Kve2s (B8
CBRZ 1 Kv191x |GC15013|GC15016 GC1212 | Kv624 |
KVv2801 | GC1512 coians | iovese |
GC1513 -
GC1214 | KV626 [SEESEES
KV2001 | 1N5441 GC1215 | Kve27 |
. 2‘5’;”;“H g};g: N/A NA | Kv2201 | INs476 | NIA [ Ge1216| thru |oRREEE
© z Kv2301 | thru GC1217 |
we | Kvieot 0250t | o | e | e | o, (ESESSSS
1 — 50 MHa gggjl N/A NA | kvaror | VA NA | WA | NA - (EEEEEEEE
KV2601




Monolithic Microwave
Surface Mount (MMSM)
Varactor Diodes

This series of surface mount Varactor diodes utilize new and unigue monolithic MMSM
technology. The technology is a package/device integration accomplished at the wafer
fabrication level. Since the cathode and anode interconnections utilize precision
photolithographic techniques rather than wire bonds, parasitic package inductance is
tightly controlled. The package parasitics provide smooth non-resonant functionality
through 12GHz.

KEY FEATURES:

Tape and Reeled for Automatic Assembly

Low Series Inductance (<0.2nH typical)

Low Parasitic Capacitance (0.06 pf typical)
Meets All Commercial Qualification Requirements
0204 Outline

Very low thermal resistance

ELECTRICAL CHARACTERISTICS:

Part Vb@ 10uA

Q QOutline
(Min/4V/  Dwg Application
50MHz) Number

- Ct 1V/ICt 3V Ct 1V/CteV
Number  (min) Volts c@1v (P (Pf) (Pf)

MPV1965 15 2.6-3.8 1.4-2.2 2.6-3.6 1500 206 Low Voltage VCO

Q Outline
(Min/4V/  Dwg Application
50MHz) Number

Part Vb@10uA ) ctov Ct @20V
Number  (min) Volts (Typ)(Pf) (Pf)

MPV2100 .91, : .2-0. Wide Bandwidth VCO

APPLICATIONS/BENEFITS

2.4 GHz PCS

5.7 GHz Wireless LANS

VCO'’s (Voltage Controlled Oscillator)
Tunable Filter

Widest bandwidth of any commercial
surface mounted devices

e Ultra tight parametric distribution
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About Microsemi Power Products Group

Microsemi Power Products Group was created in 2006 with the acquisition of Advanced
Power Technology, Inc., a company at the forefront of power semiconductor technology since its
founding in 1984. Significant within this Power Products Group is the RF Power Products opera-
tion, originally known as GHz Technology Inc. prior to its acquisition by APT. This new Microsemi
organization offers products featuring Bipolar, VDMOS, and LDMOS technologies. All of its prod-
ucts are based on silicon and span the frequency range from 1 MHz to 3.5GHz using supplies
from as low as a few volts to as high as 300 volts.

RF Power Products facilities are located in Santa Clara, California and Bend, Oregon. In
addition to our internal wafer fab and assembly, products are assembled in facilities operated by
our production partner in Malaysia. We offer products that are I1SO9001 registered, space quali-
fied, and Mil Standard approved. Our automated assembly and final RF Test lines are among the
most modern in the world, assuring consistent quality and repeatable performance.

We support our product roadmaps with continuing investment in new technology and product
developments structured to set performance standards in applications for Broadcast, ISM,
Avionics, L-Band Radar, S-Band Radar, and pulsed LDMOS.

Our Mission and Goals

Our mission is to be the world leader in high power silicon RF & microwave power transistors
for applications in Avionics, Broadcast, Communications, ISM, and Radar. We will
continue to push the performance envelope with the new products we introduce.

Our goal is to provide the customer with products that meet all specified requirements, with
performance that is consistent from lot-to-lot whiles meeting the reliability requirements over the
life of the program. This ensures that the customer achieve the optimum system performance and
the lowest total cost of ownership.

Product Features

* Bipolar, LDMOS and VDMOS Transistors designed for specific CW or Pulsed
applications

Gold Metalization for longest lifetime

Automated Assembly for tightest production control and lot-to-lot consistency
Internal pre-match for best performance over the entire operating frequency range
Automated RF testing over the operating band to ensure specified performance
Custom parts optimized for their applications and tested in correlated fixtures to
agreed-upon specifications

e Hi Rel screening performed to selected levels: JAN, JAN-TX, JAN-TXV, JAN-S

Next Generation Wide Band Gap (WBG) Technology

Microsemi is developing the next generation Wide Band Gap (WBG) semiconductor transistor
technology at their Advanced Technology Center, in Boulder, Colorado. The Colorado team, for-
merly of PowerSicel Inc, are working in close collaboration with Microsemi in Santa Clara on the
commercialization focusing initially on Radar, Broadband Communication and Avionics markets.

Due to the vastly superior material properties of the WBG semiconductors SiC and GaN com-
pared to Si and GaAs, this new class of transistors exhibit higher power/voltage operation and
higher power density, leading to significant enhancements in pulse widths and broadband capa-
bility as well as in efficiency and robustness compared conventional transistor technologies. In
Radar applications, L/S Band transistors are in development which will provide significantly
longer pulse handling capability and higher power. For Defense communication, octave bandwidth
power transistors are in development. Prototype units will be available in 2006. Microsemi
Colorado is also currently participating in multiple government funded programs from DARPA,
AFRL and NIST and working in close partnership with OEMs on the advancement and system
insertion of this cutting edge technology.

The Microsemi Colorado team has at its disposal a dedicated development and pilot produc-
tion facility in Boulder, Colorado complete with equipment and staff for the design, processing,
packaging, and testing of WBG technology.
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AVIONICS - Separate designs for each application: DME, TFE, JTIDS, MODE-S, TACAN, TCAS

+  Full series of parts for each application — low power to highest power available on the market.

+ Highest Power Output to minimize number of transistors required for the final stage.

*  Driver transistors with power gain per stage that is set to minimize the number of stages required in the sysiem.

¢+ Structured to meet the system signal signature on parameters such as:
rise and fall time, pulse droop, pulse burst uniformity, power gain change versus frequency.

+  Tested under the full set of RI operating conditions to insure full compliance within customer final power amplifier
with minimum factory tune up.

+  Offering both Bipolar and LDMOS transistors for maximum design flexibility.

Pout Gain v n Pulse Duty VSWR Hjc Case Part
Min Min Typ Width cycle Load  ("C/W) Style Number
(W) (dB) f (%) (ps) (%)
Transponder / Interrogator, 150 25 780 | 50 40 10 I 30:0 | 030 | M138 | MS2393
1030/1090 MHz, Class C, Common 175 25 850 | so 40 10 I 30:0 | 045 | 55CX-1 | TPRITS
Based, Pulsed 400 75 7.30 50 40 10 [ 20:0 | 020 | 55CT-1 | TPR400
LDMOS: Transponder/Interrogator, 110 55 | oo | 32 50° 32 2 3:0 | 038 | 3550z | 1o11LD1io
1030/1090 MHz. Class AB 200 10 13.00 32 50" 32 2 3:0 | 0195 | 550X | 101ILD200
Coninstn Soutce 300 15 | o | 32 50" 32 2 | 043 | s50M | 1011LD300
Transponder / 1090 MHz, 020 | 002 | 1000 18 - cw - 30:1 | 2500 | M115 | MS2290
Class A, Common Emitter 0.60 0.05 10.90 18 - CW - 30:1 35.00 | M220 | MS2203
060 | 005 | 1090 18 s cw = 30:0 | 2500 | M115 | MS2204
Transponder / 1090 MHz, 2 0,25 9.00 28 35 10 1 - 10 | M220 MS2201
Class C, Common Base, Pulsed 4 04 | 1000 | 28 35 10 I = 35 | M115 | Ms2206
35 5.6 8.00 50 30 10 I = | z MI115 | MS2341
75 13 760 | 50 L 10 I ~ | o0so | M5 | MS2361
95 10 970 | 40 40 10 I - | 060 | M210 | MSCIi100
50 70 690 | s0 40 10 1 20:1 M218 | MsC1350M
450 a0 700 | 50 40 10 I 25:1 0.2 | M216 | MSCI450M
500 150 520 | s0 35 10 1 10:1 | 0.0 | 55CT-1 | TPR500
500 150 520 | s0 35 10 I 10:0 | 010 | 55KT-1 | TPR300A
600 150 600 | 30 35 10 I 30:1 | 006 | M112 | MS52473
700 150 670 | 50 35 10 I 10:1 | 008 | 55KT-1 | TPR700
1000 208 680 | 50 13 10 I 91 | 006 | S5KV-1 | TPR100D
gllelmgalorf /1080 z«;l:r iz £ 1000 [ 158 | 800 | 50 45 1 ! 1 | 008 | 55SW-1| ITC1000
i w00 | 100 | 1000 | s0 50 i | 41 | 008 | sssw-1|rrciioo
TCAS 1090 MHz, Class C, 400 & | s | 50 45 R 2 150 | 017 | m216 | Ms2207
Common Base - Pulsed
TCAS 1030 MHz, Class C, 450 100 650 | 45 35 kP 2 10:1 0.06 | 55KT-1 | TCS450
G ommon Bask- Pulsed 800 100 900 | 45 45 2 1 41 | 009 | 558M-1 | TCS800
1200 150 900 | 50 45 1 2 41 | 002 | 55TU-1 | TCS1200
MODE S, 1030/1090 MHz, 400 90 650 | 45 35 kP I 10:0 | 015 | SSKT-1 | MDS400
Class C, Common Base, Pulsed 500 70 850 | so 45 32 2 41 | 012 | 555T-1 | 10500
500 70 850 | 50 45 kD) 2 41 0.02 | 558M-1 | 10502
800 100 900 | 50 40| 2 41 | 012 | 55ST-1 | MDS800
1100 15 9.4) 50 40 128" 2 41 | 002 | 55TU-1 | MDS1100
MODE S-ELM , 1030/1090 MHe, 500 70 850 | 50 55 400" | 67 %1 | 015 | 558T-1 | MDS500L

Class C, Common Base, Pulsed

* Idg for 1011LD110 = 250 mA, Idg for 1011LD200 = 500 mA, Idg for 101 ILD300 = 750 mA
#*().5 us on/0).5us off x 128, repeated at 6.4 ms
=+#32us on/18us off x 48, repeated at 23 ms
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AVIONICS

Gain

Min

(dB)

Pulse
Width

[l s)

Part

Number

DME/TACAN 960-1215 MHz, i 8.50 5 | 0912-7
Class C. Common Base - Pulsed 15 1.5 10,00 50 30 10 1 20:1 200 | M10s | MS2321
25 35 8.50 50 45 10 1 10:1 140 | 55CT-1 | 0912-25
45 7.0 8.10 50 45 10 1 10:1 0.80 | 55CT-1 | 0912-45
Air DME 1025-1150 MHz, 0.60 0.05 10.80 18 W - 10:1 | 33.00 | 55FW-2| 1000MP
Class A, Common Emitter , CW
Air DME 1025-1150 MHz, 2 0.3 10.00 35 45 20 1 1 | 1000 | 55FW-1| 1002MP
Class C, Common Base - Pulsed 2 0.25 9.00 35 35 10 1 20:1 10.00 | MIL1S MS§2202
4 0.5 9.00 3 35 10 1 2001 700 | 55FW-1| 1004MP
4 0.5 9.00 28 35 10 1 20:1 500 | M220 | MSs2205
5 0.55 9.50 28 - 10 1 2001 800 | M115 | SD1526-01
15 15 10,00 50 35 10 1 10:1 200 | 55FW-1| 1015MP
15 1.5 10,00 50 = = = = — | M115 | MSCl015MP
35 35 10.00 50 45 10 1 10:1 1.00 | 55FW-1| 1035MP
35 3 10.60 50 43 10 1 20:1 1 | M220 | MS2553
35 3 10.70 50 48 10 1 20:1 100 | MIIS | MS2575
75 12 7.80 50 45 10 1 10:1 0.80 | 55FW-1| 1075MP
15 13 7.60 50 — = - - 100 | MI15 MSC1075MP
90 14 8.10 50 45 10 1 10:1 0.80 | 55FW-1| 1090MP
90 13 840 50 - 10 1 20:1 060 | M115 | SDI536-03
90 13 8.40 50 = 10 1 21 060 | MI0S | SDI536-08
150 25 7.80 50 40 10 1 20:1 0.60 | 55AY-1 | DMEI150
175 30 7.60 50 40 10 1 2001 030 | M218 | MSC1175M
250 60 6.20 50 40 10 1 20:1 020 | M218 | MS2554
300 70 6.30 50 35 10 1 30:1 020 | MI03 | MS2421
375 85 6.40 50 40 10 1 30:1 020 | 55AT-1 | DME375A
400 90 6.50 50 —~ 10 1 30:1 0.2 | M1I12 | MS2441
400 90 6.50 50 40 10 1 25:1 012 | M216 | MSCL400M
500 125 6.00 50 35 10 1 10:1 0.10 | 55KT-1 | DMES00
550 150 5.60 50 - 10 1 30:1 006 | M112 | MS2472
800 100 9,00 50 40 10 1 5:1 005 | 558171 | DMES00
JTIDS 960-1215 MHz, Class C 6 0.7 9,30 28 45 6.4 21 51 700 | M222 | MS2211
Common Base - Pulsed 15 23 8.10 28 45 10 21 201 300 | M222 | MS2212
25 50 7.00 36 40 10 40 5:1 180 | 55AT-1 | JTDB2S
30 5 7.80 35 40 6.4 21 15:1 220 | M214 | MS2213
50 10 7.00 36 40 10 22 10:1 0.80 | 5SAT-1 | JTDAS0
75 15 7.00 36 40 10 40 31 0.80 | 55AT-1 | ITDB75
85 15 7.50 35 40 6.4 21 5:1 075 | M218 | MS2214
0 0 0 0 145 25 7.60 36 45 7 2 31 0.50 | 55KT1 | JTDAIS0A
e ool Aty a6l 150 267 7.50 35 45 7 21 = 057 | M216 | MS2215
TACAN 960-1215 MHz, Class C 15 3.0 7.00 40 40 20 5 10:1 100 | S5LT-1 | TANIS
Common Base - Pulsed 75 12 8,00 50 40 20 5 30:1 0.60 | 55AZ-1 | TANTSA
90 13 8.40 50 38 10 10 = 0.80 | M218 | MS2209
150 30 7.00 50 38 20 5 10:1 0.30 | 55AT-1 | TANISO
250 60 6.20 50 40 20 5 5:1 030 | 55AT-1 | TAN250A
250 40 £.00 50 38 20 5 - 0.28 | M214 MS2267
300 60 7.00 50 38 10 10 15:1 0.16 | M216 | MS2210
300 60 7.00 50 45 20 5 5:1 0.15 | 55KT1 | TAN300
350 60 7.60 50 38 10 10 15:1 MS2272
350 70 7.00 50 40 10 10 ;

Microsemi supports customer specifications and develops: u

Please contact factory for more information.
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* Products designed for each of the systems operating:
UHF 400 - 450 MHz, P-Band 890 - 1000 MHz, L-Band 1.2 - 1.4 GHz, §-Band 2.7 - 3.1 GHz, 3.1 - 3.4 GHz.

Characterized to meet the system signal format on parameters such as: rise and fall time, pulse droop, gain spread,
short pulse, long pulse and combinations, gain change vs. frequency, power saturation.

Offering bipolar transistors for existing designs with the potential for SiC and GaN in the near future.

Pout Pin Gain fcc M Pulse Duty VSWR Bic Case Part
Min Max Min Tvp Width Cycle Load ("CIW) Style Number
(W) (W) (dB) (56) sl G
UHF: 400-450 MHz, Class C, 300 3 96 | 40 50 250 10 20:1 020 | M106 | MS2176
Common Emitter-Pulsed
500 54 9.7 40 50 250 10 20:1 0.15 MI102 MS52200
F-Band 830-1000 MHz 60 05 8 | 40 40 150 5 a1 1| 55AW-1| 0910-60M
150 23 8.1 48 40 150 5 1 0.48 S5KT-1 | 0910-150M
300 33 9.6 50 40 150 5 31 0.22 55KT-1 | 0910-300M
L-Band 1200-1400 MHz, 2 | o03s 75 | 28 45 cw | 100 10:1 14 | ssr | 10142
Class C, Common Base-Pulsed
(] 1.2 7 28 40 cwW 100 10:1 9 55LV 1014-6A
12 2 713 28 40 Cw 100 10:1 4.5 S5LT 1014-12
30 6 6.8 b 48 2000 20 3l 200 S5AW-1] 1214-30
32 53 78 36 45 5000 20 31 2.30 55AW-1] 1214-32L
55 123 6.5 28 45 2000 20 31 1.00 S5AW-1] 1214-55
140 27 7.1 36 48 5000 20 kR 0.55 335T-1 1214-150L
220 40 74 40 50 150 10 31 0.25 558T-1 | 1214-220M
270 427 8.0 50 45 100 10 31 0.22 55KT-1 | 1214-300
300 40 8.7 40 55 150 10 31 0.29 558T-1 | 1214-300M
3 50 8.7 50 50 330 10 21 0.29 555T-1 | 1214-370M
L-Band 1480-1650 MHz, 20 35 8 | 36 40 200 | 10 31 1|55y | 1517-20M
Class C, Common Base-Pulsed
110 20.5 13 40 40 200 10 31 05 F5AW-1] 1517-110M
250 50 T 40 40 200 10 31 0.25 558T-1 1517-250M
S-Band 2700-3100MHz, 100 16 8 36 40 200 10 21 0.30 55KS-1 | 2731-100M
Class C, Common Base-Pulsed
125 17.6 85 36 50 100 10 21 0.30 55KS5-1 | 2729-125
150 21.7 8.3 38 50 50 4 2:1 0.30 55KS-1 | 2931-150
170 4 8.5 36 50 100 10 1 0.30 55KS-1 | 2729-170
S-Band 3100-3400 MHe,
63 1.5 T3 36 40 120 10 21 0.50 35KS-1 | 3134-65M

Class C, Common Base-Pulsed

Microsemi supports customer specifications and develops custom products,
Please contact factory for more information.
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MICROWAVE

* These transistors are industry standards for legacy systems and replacement parts for discontinued products
made by other suppliers.

*  Full series of parts covering low power to highest power output available.
* All use Gold metalization, glass passivation and in solder sealed packages for best reliability and long term

operation

* All products are functionally tested per the specification.

Freq Pout Pin Gain n Vee Col VSWR fjc Case Part
Range Min Max Iyp typ Typ load ("CIW)  Style Number
(MHz) (W) (W) (dB) 7 (V) (pF)
2.0 GHzClass C, Common Base 000 | 10 [ o1 | 9s 40 8 40 | 300 | 350 |ssBri | 2001
2000 | 30 | o047 | s6 40 28 50 | 300 | 150 | ss5BT-1 ] 2003
2000 | 3.0 050 | 7.8 35 28 9.5 5 80 | M210 | Ms2003
2000 | 50 | o080 | 85 40 28 75 | 301 85 | ssBT1 | 2005
000 |50 100 | 78 40 24 10 - 60 | M210 | MS3024
2000 | 100 | 200 | 80 40 28 150 | 30 60 | ssBT1 | 2010
2.3 GHz, Class C, Common Base k300 | 15 | o | ss 40 20 40 | 300 | 310 |ssBri | 2301
200 | 20 | 030 | 85 40 20 5.5 10:1 | 250 | SSBT-1 | 2302
2300 | 40 063 | 85 40 20 7.0 10:0 | 170 | s5BT-1 | 2304
200 | 70 Lo | ss 40 20 100 | 104 85 | 55BT1
3.0 GHz, Class C, Common Base 3000 1.0 0.20 8.3 30 28 4.0 30:0 | 350 | 55BTL
3000 30 0.75 6.5 30 28 7.0 10:1 17.0 55BT-1
3000 |50 160 | 55 30 23 = 9:1 70 | 55BT1

MICROWAVE
BROADB{;}&ND

* Transistors available for all the standard operating frequency bands: 1.0 - 1.4 GHz, 1.4 - 1.7

GHz and 2.0 - 2.4 GHz.

+  Full series of parts for each band —low power drivers to high power output transistors, including highest power

available on the market.
+ All Gold Metalization and glass passivation for long term operation.

* Each part functionally tested over the specified frequency band.

Freq Pout Pin Gain M Vet Cob VSWR tjc Case
Range Min  Max Iyp Typ load ("CIW) Style
) (W) (W) (dB) ) (V) (pF)
1000 - 1400 MHz, 28V, 1000 - 1400 6.0 12| 7.0 40 28 6.5 10:1 90 | 55LV-1 | 1014-6A
Class C, Common Base 1000- 1400 | 12.0 a5t 4 40 28 12.0 30:1 45 | 55LT-1 | 1014-12
1600 - 1800 | 35.0 70 | 75 40 28 10:1 13 | 55AW-1| 1618-35
1700 - 2000 MHz, Class C, 1700- 1800 | 32.0 70| 70 40 24 - 3 15 | 55AW-1| 1718-32L
Common Base 1700 - 1900 20.0 5.0 6.5 38 28 - 4:1 26 S55AW-1] 1719-20
1725-1850 | 350 | 623 | 80 50 28 = 4.5:1 18 | 55AR-1 | 1719-35
1850 - 1950 35.0 7.0 1.5 40 28 - 31 1.3 55AW-1| 1819-35
2000 - 2400 MHz, Class C, 2000 - 2100 25.0 5.0 1.5 50 24 - 31 3.0 S55AW-1 | 2021-25
Common Base 2100-2400 | 120 | 225 | 75 42 2 - 9:1 40 | 55AW-1 | 2124-12L
2200 - 2300 1.7 | 025 | 85 35 2 - 10:1 240 | SSLV-l | 2223-1.7
2200-2400 | 6.0 1.2 ] 7.0 40 2 . 10:1 80 |55Lv-1 | 2224-6L
2200 - 2500 35 05 | 85 40 24 7.0 10:1 170 | 55Lv-1 | 222541
2300-2400 | 12.0 o) [ 40 20 = 10:1 40 | 55aW-1 | 2324121
2300-2400 | 20.0 40 | 75 40 2% - 10:1 30 | 55AW-1 | 2324-20
2300-2400 | 25.0 50 | 7.0 35 24 = 31 25 |ssAr1 | 232425
2400 - 2470 25.0 4.4 b 49 24 - 31 2.5 S55AP-1 | 2424-25
Bl
=
i
]
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High Voltage MOSFETS can
also be used (see page 31)

HF/ VHF/ UHF
COMMUNICATIONS

VDMOS, 2-175 MHz
Class AB, Common Source

HF INDUSTRIAL/COMMUNICATIONS:

Single ended or balance transistors for Class AB/C operation from 2-175 MHz. Devices from | to 300 Watts CW
or pulsed with operating voltages of 50 VDC. Supporting applications such as mobile and base station FM/SSB
radios, high power amplifiers, industrial and medical RF power supplies.

VHF COMMUNICATIONS: Single ended and balanced transistors for common emitter Class C operation from
50-175 MHz. Devices from 1 to [50 Watts CW with Vee of 12.5, 28 and 50 VDC for AM/FM mobile and base station
applications.

UHF COMMUNICATIONS: Single ended and balanced transistors for common emitter Class C operation from 450
- 512 MHz. Devices from 1 to 45 Watts CW with Vee of 12.5 VDC for FM mobile radio applications. Single ended and
balanced transistors for common base Class C operation from 806 to 960 MHaz. Devices from 1 to 60 Watts CW with
Vee of 24 VDC for FM base station applications. Single ended and balanced transistors for common emitter Class AB
operation from 860 to 960 MHz. Devices from 1 to 150 Watts PEP with Vee of 24 VDC for linear cellular base station
applications.

MILITARY COMMUNICATIONS: Single ended and balanced transistors for common emitter Class A, AB, and
C operation from 100-500 MHz, Devices from 1 to 125 Watts CW with Vec of 28 VDC for aircraft, mobile, and base
station applications.

Pout : Coss VSWR Hic . Part
Min Typ ) (pF) Load ("C/W) Style Number
(W) (dB)

30 1.00 15 30 50 35 30:1 1.5 MI113 VRFI48A
150 15.00 10 30 50 240 30:1 0.6 M174 VRFIS0
150 6.00 14 50 50 220 30:1 0.6 M174 VRFI31
300 6.00 14 50 50 220 30:1 035 M208 VRFI51G
600 16.00 7 45 50 950 30:1 0.13 T2 VRFI54FL
600 16.00 21 45 50 950 30:1 0.13 T2 VRFISTEL
300 2.70 20 65 50 370 ¥l 0.27 M177 VRF2933

Pout Gain 1 Cob VEWR Part

Min Typ Ty Type Load ("C/W) Number
(W) (dB) ) (pFl

HF 2-50 MHz, Class C, 20 0,65 I5 60 125 o | 201 220 M113 MS1227
Common Emitter 30 0.48 18 60 28 - 20:1 2.20 MI13 MS1226
75 3.80 14 60 12,5 50 | 201 220 MI74 MS 1001
200 12.00 12 60 so | a0 | 301 065 55HX-2 $200-50
VARG M Chen e 075 | o015 17 . 125 4 ~ | 12500 S0-8 SRF4427
Cormuon Feniges | 0.10 10 50 125 4 - | 17500 T0-39 INg427
1.4 0.10 12 50 75 60 | 200 | 3500 M123 MS1403
1.5 0.10 12 55 125 12 ~ | 2500 PwrMacro | MRFSS3
175 0.125 12 s0 12,5 15 — | 3570 T0-39 MRF607
25 0.20 1.5 50 75 19 | 200 | 1160 Mi23 MS1401
3 0.50 b 50 12.5 15 - 35.00 T0O-39 ING625S
4 0.25 12 50 125 20 ~ | 2200 TO-39 SD1127
10 0.10 10 - 12,5 45 20:1 875 M135 SDI1143
10 0.10 10 i 125 45 | 201 875 Mi13 SD1143-01
10 1.00 10 55 28 15 w1 | 1350 M135 SD1013
10 1.00 10 55 2 15 | 200 | 1350 M113 SD1013-03
15 1.00 12 60 125 45 20:1 875 M122 MS 1261
15 350 63 60 125 10 | 201 56 M113 SD1014-06
20 300 82 55 28 35 - 5.83 M113 MS1408
20 3.00 82 60 28 35 | 201 5.80 Mi35 MS 1406
30 300 10 55 13.5 95 201 120 M35 MS1504
0 3,00 10 - 125 120 10:1 1.20 Mi3s MS1336
30 300 10 - 12,5 120 10:1 1.20 MI13 MS1337
0 10.60 5 s5 135 150 | 201 1.70 MI30 SD1019
30 300 10 " 8 | 250 N 440 M135 SDI01S
30 3.00 10 55 135 95 | 201 1.20 MI13 MS1505
40 7.00 76 60 2 65 201 290 M135 SD1224
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HF/ VHF/ UHF

Pout

Part

COMMUNICATIONS ] A iha
Min Typ Number
(W) (dB)
V00135 MHR Glats 1 40 5 9 55 13.6 95 20:1 1.20 M135 MS 1506
Soiod Floities 40 5 9 i 136 05 y 12 M113 MS1507
40 14 45 70 12.5 200 10:1 2.20 MI35 SDI018
40 14 45 0 125 200 2.20 Mi13 SD1018-06
60 12 7 55 2% 80 20:1 2.30 M135 MS1329
80 0 9 65 b3 75 30:1 2.00 55HT-2 VAMS0
100 23 6 50 28 150 | o7 M174 SDI019-05
100 25 6 50 28 150 0| Bt M174 MS1204
100 25 6 - 12.5 390 10:1 0.65 Mil MS 1003
100 20 70 60 28 20 30 | 065 SSHV-2 VMILI00
* Peak Power (1kHz, 50%) | 150 18 95 70 28 150 20:1 0.75 M174 MS1281
UHF 225-400 MHz, Class C, 10 | 02 18 60 28 45 30:1 16 SSFT-2 UMIL3
Common Emitter 10 0.65 12 50 28 12 - 6.4 Mi23 MS1642P
10 10 10 0 % | 115 30:1 63 SSFT-2 UMILI0
10 ) 10 50 22 | 115 10:1 63 S5FU-2 UMILL0P
25 32 8.9 50 28 b3 51 25 S5HV-2 UMIL2S
60 | 80 83 60 28 70 51 125 SSHW-2 UMIL60
70 10 8.5 50 28 65 20:1 0.8 MIL1 MS1511
80 10 9.0 60 28 80 5 0.8 S5HV-2 UMILS0
100 0 7.0 60 28 100 - | om MIlI MS 1503
100 19 72 55 28 120 s:1 0.7 SSHV-2 UMILI00
100 16 8.0 55 28 120 | 45 0.7 551U-2 UMIL100A
125 25 8.5 60 28 70 51| o6s 55IT-2 0204-125
UHF 100-500 MHz, Class C, 50 70 85 55 28 5 50 1.25 S51T-2 0105-50
Common Emitier 100 | 282 55 55 28 100 s1 | 067 MI68 MS1509
15 | o2 1 60 125 5 25 | PwrMacro MRF555
UHF 470 MHz, Class C, 2 0.2 10 - 12.5 10 - 35 Mi122 MS1402
Gleafual Bushos 2 |03 3 50 125 5 35 T0-39 SD1444
3 | 034 95 50 12.5 12 2 35 T0-39 MS1649
5 0.7 85 50 12.5 19 20:1 1.6 MI122 MS 1404
5 05 10 60 125 15 | o1 Mi23 MS6528
10 2 7 - 12.5 26 10:1 30 MI22 MS1426
] 6 X 125 30 ¥ 47 MI22 SD1146
5 25 78 50 12.5 30 2 46 MI42 MS1263
15 27 75 2 125 50 20:1 46 Mill SD1429-03
25 6 6.2 125 70 20:1 25 MIl SD1422
05 | 008 3 50 125 3 50 Macro-X MRF559
UHF 836-960 MHz, Class C, 075 | 012 3 60 125 3 = 45 508 MRF§372
General Purpose 15 | 024 8§ 0] 125 25 | PwrMacro MRF557
MS1455
HF/ VHF/ UHF
COMMUNICATIONS Nuikibes
CLASS A/AB i
HF 2-30 MHz, Class AB, : = : : MS1051
bl 130 8.2 12 50 2 | 1350 | 200 1.0 MI174 MS1078
150 6.0 14 50 so | 100 | 200 075 MI174 MS 1007
150 6.0 14 50 so0 | 100 | 201 0.75 M164 MS 1008
220 139 12 50 2% | 70 | 20 0.7 M174 MS 1076
220 110 13 s0 so | 150 | 201 0.7 M174 MS1079
250 10,0 14 50 so | 150 | 200 0.4 MI177 MS1004
250 10.0 14 50 50 | 150 MS1011
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BROADCAST /TV

VHF TV BROADCAST: Single ended and balanced transistors for common emitter Class A and AB operation
from 50 to 225 MHz. Devices from 0.5 to 250 Waus P, . with Vee of 28 10 32 VDC.

UHF TV BROADCAST: Single ended and balanced transistors for common emitter Class A and AB operation
from 470 to 960 MHz. Devices from 0.5 to 150 Watts P___ with Vee of 28 VDC.

SYNC

Pout  Gain Vee Il IMD  VSWR jc  Case Part
Min Min Typ Typ Load “C/W)  Style Number
(W) (dB) ) i %) (dB)

b S 25 14| 14 28 25 - | 5 - | s [ M | msim

Class A/AB, Common Emitter
25 20 8 25 2.5 - -50 - 12 | MI30 | MSi279
225 20 1.5 28 35 - -50 - 12 | Mi64 | MSI1280
225 100 1 28 0.2 - -50 = 12 | MI68 | MSI1278
25 200 1 R 1.0 - -50 —~ | 045 | M175 | SD1483

UHF TV 470-860 MHz, 860 0.5 10.0 20 0.22 - -60) 30:1 220 | 55FT2 | UTVO0S

N A 860 1 | 100 0 | 044 < | w0 | 300 | 120 |sser2 | urvono
860 20 | 100 25 041 - -60 30:1 100 | 55FT-2 | UTV020
860 4.0 8.5 25 0.85 = -60 30:1 70 | 55FT2 | UTV040
860 8.0 9.0 26.5 1.7 - -58 31 25 | 55V-2 | UTVO080
860 12.0 89 26.5 17 = -52 31 16 | 5572 | UTVI20
860 200 8.5 26.5 27 - -48 31 12 | 55v2 | UTV200

UHF TV 470-860 MHz 860 100.0 8.5 28 0.3 55 - 5:1 06 | 55RT-2 | UTVSI00B

Class AB, Common Emitter

UHF 860-960 MHz 860 0.50 9.5 20 0.22 = -60) = 55 | M122 | MS1502

Class A/AB, Common Emitter Ré0 1 10 20 0.44 = 60 = 9 MI122 MS1512
860 2 8.5 25 0.45 - -600 - 1| MI22 | MS1501
B60 4 7 25 0.85 - -60 - 55 | M122 | Ms138I
860 14 85 25 1.65 - 45 - 25 | Mis6 | MSI579
860 25 9 25 32 - -45 - 13 | MI73 | MSIs82
860 30 15 24 0.06 50 -60 o 20 | M142 | MS1454
860 150 6.5 28 | 205 45 - —~ | 055 | MI75 | MS1533
960 0.9 9.5 24 | 0125 - - - 20 | MI23 | SDI420-01
960 30 7.5 24 0.15 - - - 30 | MI42 | MSI453
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TINE 3 I mE
GENERAL PURPOSE POWER DEVICES: Transistors for common emitter class A, B, and C operation up to 1 GHz. Devices with

& SMALL SIGNAL

hand-held radios, low power amplifier stages to drive high power amplifiers (HPA).

SMALL SIGNAL:  Transistors for common emitter class A operation up to | GHz. Devices with Gmax >10dB,
NF <2.5dB with Vecof 5, 7.5, 10, 12 and 15 VDC for hand held and mobile applications. Use includes gain blocks,
low noise amplifiers, and oscillators, Package styles include thru-hole metal cans, plastic Macro, SO-8, SOT-23,
and SOT-143. End use examples include land/mobile and FRS radios (receivers and synthesizers), “invisible fence™
radio dog collars, wireless alarms, and keyless entry.

Pout Gain

(W) (dB)

Freg
(MHz)

Packing

POWER DEVICES 175 125 1 10 TOD-39 500 Units Bulk IN4427
Upto | GHz, Class A, B, and C 175 125 1 17 SO-8 500 Units Bulk SRF4427
Common Emitter 175 125 1.5 11.5 Pwr Macro | 500 Units Buolk MRF353
175 12,5 1.75 11.5 TO-39 500 Units Bulk MREF607
175 12.5 3 7.8 TO-39 500 Units Bulk 2N6255
175 125 4 12 TO-39 500 Units Bulk SD1127
400 28.0 1 10 TO-39 500 Units Bulk 2N3866
400 28.0 1 10 TO-39 500 Units Bulk IN3BO6A
400 28.0 1 10 S0-8 500 Units Bulk MRF3866
470 125 1.5 11 Pwr Macro | 500 Units Bulk MRF555
470 125 3 10 TO-39 500 Units Bulk MS1649
470 125 2 8 TO-39 500 Units Bulk SD1444
870 12.5 0.75 8 SO-8 500 Units Bulk MRF8372
870 125 0.75 8 Pwr Macro | 500 Units Bulk MRI837
8 500 Units Bulk MRF557

NF min

(dB) Sn Number

SMALL SIGNAL,

5 IN51T79
Upto | GHz, Class A 200 1200 12 15 50 = T0-39 2N5109
Common Emitter 200 1300 18 12 50 = S0-8 MRF4427
200 1400 - 6 15 45 SOT-23 MMBRS179LT1
250 1400 135 25 50 = TO-39 MRF545
250 1500 135 25 50 = T0-39 MRF544
300 1000 15 15 35 55 TO-39 MRF5943C
300 1300 15 15 35 34 50-8 MRF5943
300 3000 12 i ] 40 - TO-39 MRF586
300 3000 10 15 60 25 TO-39 MRF517
400 1200 12 6 1 s TO-72 IN5031
500 1300 20 5 25 25 TO-72 BFY90
500 1400 14 10 14 5 TO-72 2N6304
500 1600 13 10 12 55 TO-72 2N2857
500 4500 5 1.5 30 30 SOT-23 BFRO2ALTI
500 4500 15 10 15 25 TO-72 MRF914
500 5000 145 10 50 20 Macro T BFR96
500 5000 15.5 12 50 25 Macro X MRF581
500 5000 15.5 12 50 2.5 Macro X MRF581A
500 5000 155 12 50 20 S0O-8 MRF5§12
500 5000 16 5 30 L9 Macro T BFRY1
500 5000 18 5 14 25 Macro T BFR90)
1000 4000 7 10 15 L5 TO-72 MRF904
1000 6000 11 10 10 29 SOT-23
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LINEAR - CLASS A+ Class A driver transistors for applications ranging from 1 MHz to 2.3 GHz power levels from 0,25 Watts to
20 Watts
+ All wransistors utilize emitter ballasting and are tested under the full bias conditions for linearity, power gain
and load mismatch tolerance.
+ Many devices are in solder sealed packages for use in applications requiring high reliability

VSWR Part
load ("C/W)  Style Number

10-500 MHz, Class A, 1-500 0.5 0n 12 125 25 . 30:1 33 | 55AZ-2 | MPA20I

Common Emitter

300-1000 Mz, Class., 1000 | 05 o | 90 | 14 | 20 | 300 | 33 | sser2| 1as

Commun Bogte 1000 15 0.20 95 20 2 38 30:1 29 | 55FT2 | 10A015
1000 | 3.0 0.50 9.0 20 44 73 | 304 | 125 | ssFr2 | 10a030
000 | 60 0.95 85 20 88 | 108 10:1 83 | 5572 | 10A060

500-1000 MHz. Class A, ) g .

P o | 50 05 | 100 20 o | 160 | 300 70 | sscr2 | 1namos

i i 1000 | 20 3.0 8.0 20 28 40 | 301 15 | ssat2 | 10am20

2 5
é”*'“c:“_ila:b’\‘ cong | 2000 [ 011 | 0012 9.0 18 05 25 | 20: 45 | M210 | MScsoo64
¥ ¥ i i

rt mT)LS & UE;H_”“ onat 2000 | 05 | ot0 | 70 | 20 14 | 20 | 300 | 33 | ssErm2| 245

O 000 | 08 0.15 7.0 20 18 20 | 30 33 | 55BU-2 | 248
2000 | 1.0 0.20 7.0 18 22 50 15:1 17 | m210 | mss011

2.0-2.3 GHz, Clas

o i D e 2300 | 03 003 | 100 15 10 25 9:1 45 | 55BT-2 | 23A003

Common Emitter(Operational

. e 2300 | 05 0.07 95 20 12 24 | 300 35 | ssBr2 | 23A005

from DC to 2.3 GHz) 5
B0 | 08 0.14 05 20 14 30 10:1 35 | 55BT-2 | 23A008
20 | 17 034 76 20 21 48 | 30 16 | sser2 | 238017
2300 | 25 0.60 6.5 20 42 6.5 10:1 i1 | ssBr2 | 23A025
200 | 10 0.6 | 100 15 20 3 [ | 30 | ssB12 | 80143

COMMUNICATIONS * Broadband, High Power Class AB — linear transistor
LINEAR * Highest power output covering the full range 500 — 1000 MHz.

Pout Pin Gain fee [SWR Case Part
Min Max Typ ¥p ( Style Number

(W) (W) (dB)

500 - 1000 MHz, Class AB, 1000 50 10 7.0 28 0.1 S0 30:1 1.4 S5AV-2 | 0510-50A
Common Emitter

BIAS DEVICES *  Designed for use in the biasing of high power silicon transistors
+  Feature excellent thermal tracking to provide the highest performance over
the entire operating temperature range.

31as Resistunce Part Bias Resistance Part

Current (Ohm) Number Current (Ohm) Syle Number

0.35 1.0 55FV BYI-1 0.35 1.0 55FU BYI-1Z
0.35 1.0 355GV BYI-IF 0.35 1.0 35LU BYI-IT
TO0.35 1.0 55GU Z0-28F

30



HIGH VOLTAGE MOSFETS
Industrial, Scientific, Medical (ISM) & HF Communications

RF Power MOSFETSs are optimized for high voltage power applications up to 150 MHz. The die geometry has
been optimized for high RF power efficiency and gain.

The special RF Power TO-247 package uses an internal isolation substrate to create a common source configuration,
The source is directly connected to the center pin and heatsink tab: no insulator is needed. This provides maximum
thermal efficiency without the expense and assembly problems of drain isolation. Symmetric wire bonding schemes
inside insure that both pin-out versions of each device are perfect mirror image pairs. This configuration facilitates 1]
the layout of push-pull and parallel pairs for circuit board symmetry and separation of input and output sections. (&8

New Packages... The new T2 and T3 flangeless packages offer superior performance in cost effective flangeless [0
packages. New, Driver IC and Hybrid w/ MOSFET + Driver. Discrete driver capable of 30 MHz, Class C-E opera- ==
tion. Hybrid includes a 13A, 1000V RF MOSFET. 4|

Highest Voltage Operation... Historically, all RF Power MOSFETs were operated at supply voltages of 50V or 158
less. This limitation has been removed by combining our high voltage MOSFET technology with RF-specific die
geometries. RF amplifier operation is now possible from 50 1o 300 volts.

Why Higher Voltage... Higher Vdd means higher load impedance. For 150W output from a SOV supply the load
impedance is only 8 ohms. At 125V, the load impedance is 50 ohms. The higher impedance allows simpler trans-
formers and combiners. Paralleled devices can still operate into reasonable and convenient impedances. Increasing
the operating voltage also lowers the DC current required for any given power output, reducing the size, weight and
cost of other system components,

Part
Number Operation

Pout Freq. b
(W) (MHz)
125V/500V

TO-247CS ARF449A/B

125V/500Y
125VI500V

TO-247CS
TO-247CS

ARF463A/B
ARF463AP1/BPI

250V/1KY TO-247CS ARF446
65 250V/1kV 0.55 TO-247CS ARF447 CE
125V/500V TO-247CS ARF448AB

125VIS00V TO-247CS ARF460A/B
60 250V/1kV 0.50 TO-247CS ARF461A/B A-E
65 J00V/1.2kV 0.50 TO-247CS ARF465A/B A-E

150 100 125V/500V 0.70 MI174 ARF320 A-E
150 165V/500V 0.60 MI74 ARF521 A-E
300 130 125V/500V 0.35 M208 ARF473 A-E
130 160V/S00V 0.35 T3A ARF475FL A-E
300 45 250VAkY 0.35 TO-264 ARF466A/B A-E
325 45 250V/1kV 0.27 T2 ARF466FL A-E
750 25 250V/1000V 0.13 T2 ARFI1519 A-E
750 40 125V/500 012 Ti ARFI1500 A-E
40 250V/1kV 0.12 TI ARFI1501 A-E
30 300V/1.2kV 0.12 Ti ARFI305 A-E
730 40 400V/1000V 0.12 Ti ARFI1510 D
40 JBOV/S00V 0.12 Tl ARFI511] D

DRIVER and RF MOSFET with DRIVER HYBRID
50 30 25V 12 T3B DRF100 DE
600 30 250V/1KY 12 T2B DRFI1200
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CASE STYLES

B B

55AP

55AY

< ("

X0

SSe

S

S5AW

P

&SP

55CX




M216 M218 M220 M222 Macro T

TO-39 TO-72

[BiE

I
T3B T5




RF Power Part Number Reference

PN Page P/N Page P/N Page P/N Page PIN Page

0105-50 27 2301 25 ARF525 31 MS1051 27 MS2211 23 TAN250A
0204-125 a7 2302 25 BFRY0O 29 MS1076 27 MS2212 23 TAN3MN
0510-50A 30 2304 25 BFRY1 29 MS1078 27 MS2213 23 TAN350
0910-150M 24 2307 25 BFRYZALTI 29 MS1079 27 MS2214 23 TANT5A
0910-300M 24 2324-12L 25 BFRY6 29 MS1204 27 MS2215 23 TCS1200
0910-60M 24 2324-20 25 BFY90 29 MS1226 26 MS2267 23 TCS450
0912-25 23 2324-25 25 BYI-1 30 MS1227 26 MS2272 23 TCS800
0912-45 23 23A003 30 BYI-IF 30 MS1261 26 MS52290 3 TPR1000
0912-7 23 23A005 30 BYLIT 30 MS1263 27 MS2321 23 TPR175
1014-2 24 23A008 30 BYI-1Z 30 MS1277 28 MS2341 22 TPR400
10500 2 23A017 30 DME150 23 MS1278 28 MS2393 22 TPR500
10502 22 23A025 30 DME375A 23 MS1279 28 MS2361 22 TPR300OA
1000MP 23 2424-25 25 DMES00 23 MS1280 28 M52421 23 TPRT00
1002MP 23 2729-125 24 DMERN0 23 MS51281 27 MS52441 23 UMIL10
1004MP 23 2729170 24 DRF100 31 MS1329 27 MS2472 23 UMIL 100
1011LD110 22 2731-100M 24 DRF1200 12 MS1336 26 M52473 2 UMILI00DA
1011L.D200 22 2931-150 24 1ITC1000 22 MS1337 26 MS2553 23 UMILIOP
1011LD300 22 2A5 30 ITC1100 22 MS1401 26 MS2554 23 UMIL25
1014-12 2425 2A8 30 JTDAT50A 23 MS1402 27 MS2575 23 UMIL3
1014-6A 2425 2N2857 29 ITDASD 2 MS1403 26 MS3011 30 UMILAO
1015MP 23 2N3866 29 JTDR25 23 MS1404 27 MS3024 25 UMILS0
1035MP 23 IN3IBHOA 29 JTDB75 23 MS1406 26 MS6528 27 UTvo0s
1075MP 23 2N4427 26,29 MDS1100 22 MS1408 26 MSCIDISMP 23 UTVOI0
1090MP 23 2N5031 2 MDS400 2 MS1426 27 MSCIO75MP 23 uTvozo
10A015 30 IN5109 29 MDSS00L 22 MS1453 28 MSC1100 22 UTV040
10A030 30 2N5179 29 MDS800 22 MS1454 28 MSCIH75M 23 UTVOS0
10A060 30 2N6255 26,29 MMBRS17ILTI 29 MS1455 2 MSCI350M 22 uTvI20
10AMOS 30 2NGIN4 29 MMBR91ILT] 10 MS1501 28 MSCI400M 23 UTV200
10AM20 30 3001 25 MPA201 30 MS1502 28 MSCI450M 2 UTVE100B
1214-150L 24 3003 25 MRF3866 29 MS1503 27 MSCS0064 30 VAMSO
1214-220M 24 3005 25 MRF4427 29 MS1504 26 $200-50 26 VMILI00
1214-30 24 3134-65M 24 MRF517 29 MS1505 26 SDI013 26 VRFI48A
1214-300 24 80143 30 MRF544 29 MS1506 27 SDID13.03 26 VRFI150
1214-300M 24 ARF1500 3l MRES45 29 MS1507 27 SDI014-06 26 VRFI151
1214-32L 24 ARFI1501 31 MRF553 26,29 MS1509 27 SDI0IS 26 VRFI5IG
1214-370M 24 ARF1505 3l MRFS55 2720 MSI511 27 SDI0I8 27 VRFI154FL
1214-55 24 ARFI1510 3l MRF557 27,29 MS1512 28 SDI0I8-06 27 VRFI57FL
1517-110M 24 ARFI511 3l MRF559 27 MS1533 2 SD1019 26 VRF2933
1517-20M 24 ARFI518 3l MRF581 29 MS1579 28 SDI01Y-05 27 ZD-28F
1517-250M 24 ARF1519 3l MRF5812 29 MS1581 28 SD1127 26,29

1618-35 25 ARF446 3l MRF581A 29 MS1582 28 SD1143 26

1718-32L 25 ARF447 3l MRF386 29 MS1642P 27 SD114301 26

1719-20 25 ARF448A/B 31 MRF5943 29 MS1649 27,29 SD1146 27

1719-35 25 ARF449A/B 31 MRF5943C 29 MS2003 25 SDI1224 26

1819-35 25 ARF460A/B 3 MRF607 26,29 MS2176 24 SD1420-01 28

1A5 30 ARF461A/B 31 MRFR837 29 MS2200 24 SDi1422 27

2001 25 ARF463A/B 31 MRF8372 27,29 MS2201 22 SD1429-03 27

2003 25 ARF463AP1/BP] 31 MRF904 29 MS52202 23 SD1444 27,10

2005 25 ARF465A/B 31 MRF914 29 MS2203 2 SDI1485 28

2010 25 ARF266A/B 3l MS1001 26 MS2204 22 SD1526-01 23

2021-25 25 ARF466FL 3l MS 1003 27 MS$2205 23 SDI536-03 23

2124-12L 25 ARF473 3l MS 1004 27 MS2206 2 SDI536-08 2

2223-1.7 25 ARF475FL 3l MS 1007 27 MS2207 22 SRF4427 2629

2224-6L 25 ARF520 3l MS 1008 2 MS2209 23 TANIS 23

2225-4L 25 ARF521 3l MS1011] 27 MS2210 23 TANI150 23
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