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Introduction

FA Alpha

Commercial IC Products

Commercial IC products represent the principal growth
business at Alpha Industries. This technology is based on
our engineering and manufacturing competencies for
GaA:s field effect transistors and passive devices for RF
applications.

Alpha’s business has focused on efficiencies for high
quality, high volume, low cost and high performance
semiconductors. This transition is a result of increased
worldwide demand for RF commercial IC products for
implementation in wireless and other commercial
systems.

Abhout This Catalogue

This catalogue contains Alpha’s product line of
commercial IC products. It includes GaAs IC amplifiers,
linear and saturated, switches, attenuators, power
dividers and directional couplers. The catalogue is
intended to allow the design engineer to readily
understand the specifications for Alpha’s semiconductor
products and to easily select appropriate part numbers.

Manufacturing Capabilities

The manufacturing capability at Alpha has been
enhanced by our strong commitment to statistically based
manufacturing techniques which provide the process
reliability and repeatability required for low cost
manufacturing. Continuous improvement techniques and
reengineering efforts have led to the formation of highly
agile cross functional manufacturing cells. This cell
structure along with an integral “pull system” remains the
basis for reduced cycle times and low manufacturing costs.
Alpha is proud to be a certified ISO 9001 supplier.

Applications Engineering Support

In this catalogue we have supplied comprehensive
information in specifying these commercial IC products to
enable design engineers to predict and even optimize
circuit performance. We recognize, however, that
additional information may be needed to better exploit
these devices for specific applications. At Alpha we offer
the resources of applications engineering to assist in these
design efforts.

Contact Us

We welcome vyour technical inquiries. Sales
representatives and distributors are located worldwide and
are readily available to support your requirements. Please
refer to the inside back cover of this catalogue to find the
sales or distributor office located near you.

SO 9001 CERTIFIED
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Commercial IC Products Selection Guide EHAlpha

Plastic Packaged Control Products

FETs and Switches
Frequency Insertion Loss lIsolation Range  IP3 >0.5 GHz Part Page
(GH2) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package

Control FETs

DC-2.5 General Purpose 0.5-0.7 50-10 43

DC-1.0 High Power 0.2-0.4 23-15 60 SOT-23 AFOO o 1-2

0.7-2.5 High Isolation, Dual Pos. CTL 0.7-1.1 53-25 44 SOIC-8 AS121-12 1-8

0.5-3.0 High Isolation, Single Pos. CTL 0.7-1.1 50-40 44 SOIC-8 1-10
DC-2.5 Low Cost, 6 Lead Pkg. 0.7-1.0 48-20 44 SOT-6 ) 1-12
DC-2.5 Low Loss, Dual CTL 0.5-1.2 70-32 46 SOIC-8 1-14
DC-2.5 General Purpose 0.5-1.2 70-32 46 SOIC-8 » SOM1-12 1-16

DC-2.0 Non-Reflective I/O, Single Pos. CTL 0.6-0.8 27-21 45 SOIC-8 1-18

SPDT Switches

General Purpose Reflective Switches

DC-3.0 Low Loss 0.4-1.2 60-18 40 MSOP-8 1 . 1-22
DC-3.0 Dual Pos. CTL 0.4-1.1 50-13 45 MSOP-8 » AS106-59 1-24
0.8-2.5 Single Pos. CTL 1.1-14 22-12 38 SOIC-8 AS107-12 1-26
DC-25 Low Cost, 6 Lead Pkg. 0.4-0.8 35-13 45 SOT-6 . AS125.73 1-28
DC-3.0 General Purpose 0.3-0.8 56-18 46 SOIC-8 | 2 1-30
DC-2.5 Low Loss 0.3-0.7 56-20 46 SSOP-8 AS328-62 1-32
DC-2.5 Dual Pos. CTL 0.4-1.1 50-13 45 SOIC-8 AS373-12 1-34
DC-3.0 General Purpose 0.4-1.2 60-18 46 SoIC-8  » AS002 1-36
DC-3.0 General Purpose 0.4-1.2 60-18 40 SOIC-8 1-38
General Purpose Non-Reflective Switches

DC-3.0 Low Loss w/Driver 0.5-1.1 60-15 37 SOIC-8 » AK002M2-12 1-42
DC-2.5 High Isolation 0.8-1.2 60-32 44 MSOP-8 AS131-59 1-44
DC-25 General Purpose 05-1.2 50-26 46 solc-8 . AS338-1: 1-46
DC-2.5 General Purpose 0.6-1.3 60-25 46 SOIC-8 1-48
DC-2.5 General Purpose 0.6-1.3 60-22 40 SOIC-8 1-50

» Available through distribution.
Preferred for new designs.
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Commercial IC Products Selection Guide

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

High Power Switches

DC-3.0 Medium Power 0.4-0.9 50-17 56 SOIC-8 AH002R2-12 1-54
DC-3.0 Dual Pos. CTL 0.4-1.2 40-20 55 SOIC-8 AS137-12 1-56
DC-3.0 High IP3 0.6-1.1 50-20 63 SOIC-8 AS144-12 1-58
DC-2.0 1.9 GHz T/R, Pos. CTL 0.4-0.9 40-18 60 MSOP-8 AS8150-59 1-60
DC-2.0 0.9 GHz T/R, Pos. CTL 0.4-0.8 40-10 60 SOIC-8 > AS277-12 1-62
DC-3.0 1.9 GHzT/R, Pos. CTL 0.4-0.9 40-18 60 SOIC-8 > AS278-12 1-64
DC-3.0 General Purpose 0.3-0.6 60-20 61 SOIC-8 AS279-12 1-66
DC-3.0 10 W T/R, High IP3 0.6-1.1 50-20 63 SOIC-8 » AW002H2;12 1-68
High Linearity Switches

DC-2.0 General Purpose 0.3-0.7 45-10 55 MSOP-8 » AS103-59 1-72

DC-2.0 Dual CTL 0.3-0.7 42-10 55 MSOP-8 AS116-59 1-74

DC-2.0 Low Cost, 6 Lead Pkg. 0.3-1.0 40-10 55 SOT-6 i 512 1-76
DC-2.0 Dual CTL 0.3-1.0 40-10 55 MSOP-8 AS138-59 1-78
DC-2.0 Low Cost, 6 Lead Pkg. 0.3-0.7 42-10 55 SOT-6 » A 1-80
DC-2.0 Pos.CTL 0.3-1.0 40-10 55 SSOP-8 1-82
DC-2.0 Neg.CTL 0.3-1.0 40-10 55 SSOP-8 1-84
High Isolation Switches
DC-2.5 45dBISO @ 0.9 GHz, Pos. CTL 0.5-1.0 70-20 41 SOIC-8 1-88
DC-25 35dBISO @ 1.9 GHz, Pos. CTL 0.6-0.9 70-29 41 SOIC-8 1-90
DC-2.5 50dBISO @ 0.5-2.0 GHz, Pos.CTL 0.6-0.8 70-45 41 SOIC-24 i
DC-3.0 General Purpose 0.9-1.3 40-18 40 i 502D2-1:
DC-2.0 High Power, 2 Line CTL 0.6-1.0 40-8 61 SOIC-16 AS117-45 1-98
Wide
DC-2.0 2 W Transfer Switch 0.5-1.6 19-8 45 SSOP-8 1-100
DC-2.0 Dual Band Transfer Switch 0.5-1.5 20-10 45 MSOP-8 1-102
DC-2.0 PDC T/R w/Acc. Ant. 0.35-1.1 30-20 48 MSOP-8 1-104
DC-2.0 PDC T/R w/Acc. Ant. 0.3-1.2 30-15 49 MSOP-8  ; AS149-5¢ | 1-107
DC-2.0 HighISO, 3V CTL 0.5-1.3 60-38 40 LQFP-32 AK115-61 1-112
DC-3.0 High Isolation w/Driver 0.6-1.7 60-28 40 PLCC-28 B AKOO2MA47  1-114
DC-2.0 High Isolation w/Driver 0.4-1.1 65-40 43 LQFP-32 1-116
DC-2.0 HighiSG, 3V CTL 0.45-0.7 60-37 43 LQFP-32 i-118
P Available through distribution.
Preferred for new designs..
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Commercial IC Products Selection Guide

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number
Attenuators

Digital

DC-2.0 4 Bit, LSB1dB 0.9-2.0 15 48 SOIC-16 » AD210-25 1-122

DC-2.0 4 Bit, LSB 2 dB 1.0-2.0 30 48 SOIC-16 B AD220-25 1-124
DC-2.0 3 Bit, LSB 4 dB 1.1-1.9 28 48 SOIC-14 B AD230-24 1-126
0.75-2.0 3 Bit, LSB 4 dB, Single Pos. CTL  1.4-2.0 28 48 S0IC-8 AD239-12  1-128
DC-2.0 4 Bit, LSB 4 dB 0.9-2.0 15 48 SOIC-16 AD310-25 1-130
DC-2.0 4 Bit, LSB 2 dB 1.0-2.0 30 48 SOIC-16 AD320-25 1-132
DC-2.0 4 Bit, LSB 2 dB w/Driver 12-32 30 43 SOIC-16 AK100-25 1-134
DG-2.0 2 Bit, LSB 16 dB w/Driver 1.6-25 48 37 SOIC-14 B AK002D2-24  1-136
DC-2.0 4 Bit, LSB 1 dB w/Driver 14-3.8 15 37 SOIC-14 P AKO02D4-24  1-138
DC-2.0 4 Bit, LSB 1 dB w/Driver 1.2-3.0 15 24 SOIC-14 AK802D4-24  1-140
DC-1.0 3 Bit, LSB 4 dB 12-3.2 28 43 SOIC-14 AT001D3-24 1-142
DC-1.0 4 Bit, LSB 2 dB 1.1-1.6 30 43 SOIC-16 AT001D4-25 1-144
DC-1.0 4 Bit, LSB 3 dB 15-3.6 45 43 SOIC-16 B AT001D6-25 1-146
VVA

DC-2.0 15 dB, Single CTL 31-38 15-7 18 SOT-143 1-150
DC-2.5 Dual Control 1.0-1.2 30-25 12 SOIC-8 1-152
0.4-2.5 30 dB, Single Pos. CTL 1.7-25 30-34 12 SOIC-8 1-154
DC-2.0 15 dB, Single CTL 3.1-38 15-7 18 SOT-143 1-156

Plastic Packaged Power Amplifiers

Linear
Frequency Typical Output  Typical Typical Supply Part Page
(MHz) Description Power (dBm)  PAE (%) Gain (dB) Voltage (V) Package Number  Number

824-849 AMPS, DAMPS, Dual Mode, 31.0 (PEP) 37 26.0 5.80 SSOP-28 AP105-69 2-2
Single Pos. Supply Batwing Slug

1850-1910 PCS, TDMA 31.0 (PEP) 35 28.0 5.80, -4.70 SOIC-16 Slug AP107-81 2-6

824-849 AMPS, Single Pos. Supply 30.0 60 25.0 4.80 SSOP-28 AP104-69 2-12

Batwing Slug
824-849 AMPS, High Efficiency 30.5 55 25.0 4.80, -2.75 SSOP-16 Slug AP110-79 2-16
880-915 GSM, High Efficiency 34.5 55 225 3.50, -1.70 SSOP-16 Slug ~ AP112-79 2-18

» Available through distribution.

Preferred for new designs. |
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Commercial IC Products Selection Guide

Passive Products

Plastic Packaged Directional Couplers

Frequency Insertion Loss Isolation Input VSWR Output Coupling  Coupled Port Part Page
(GHz) (db) Typ. (db) Typ. Typ. VSWRTyp. (db)Typ. VSWRTyp. Package Number Number
0.81-0.96 0.20 30 1.1:1 1.1:1 19.8 1.1:1 SOT-6 DC09-73 3-2
1.42-1.66 0.20 34 1.1:1 1.1:1 18.4 1.1:1 SOT-6 DC15-73 3-5
1.71-1.99 0.20 38 1.1:1 1.1:1 18.8 1.2:1 SOT-6 DC18-73 3-8
2.30-2.60 0.20 33 1.1:1 1.1:1 17.2 1.3:1 SOT-6 DC25-73 3-11

Plastic Packaged Power Dividers

Insertion Phase Total Max.
Loss Less Isolation Input Output AMP Balance Power
Frequency 3 dB Split (db) VSWR VSWR Balance (Deg.) w/2.0:1 Part Page
(GHz) Typ. Typ. Typ. Typ. (db) Typ.- All Ports Package Number Number
0.81-0.96 0.40 25 1.2:1 1.3:1 +0.1 +1.0 1.5W SOIC-8 PD09-12 3-16
1.42-1.66 0.40 23 1.2:1 1.2:1 +0.1 +1.0 1.5W SOIC-8 PD15-12 3-19
1.71-1.99 0.40 23 1.3:1 1.2:1 +0.1 +1.0 1.5W SOIC-8 PD18-12 3-22
0.81-0.96 0.40 25 1.2:1 1.3:1 +0.1 +1.0 15W SOT-6 PD09-73 3-25
1.42-1.66 0.40 23 1.2:1 1.2:1 +0.1 +1.0 1.5W SOT-6 PD15-73 3-28
1.71-1.99 0.40 23 1.3:1 1.2:1 +0.1 +1.0 1.5W SOT-6 PD18-73 3-31

Insertion Phase Total Max.
Loss Less Isolation Input Output AMP Balance Power
Frequency 6 dB Split (db) VSWR VSWR Balance (Deg.) w/2.0:1 Part Page
(GHz2) Typ. Typ. Typ. Typ. (db) Typ. All Ports Package Number Number
0.81-0.96 1.30 23 1.2:1 1.2:1 +0.4 +6 1.5W SOIC-8 PD4W09-12 3-36
1.71-1.99 0.70 25 1.6:1 1.2:1 +0.3 +5 1.5W SOIC-8 PD4W18-12 3-39
0.81-0.96 1.30 23 1.2:1 1.2:1 +0.4 +6 1.5W MSOP-8 PD4W09-59 3-42
1.71-1.99 0.70 25 1.3:1 1.3:1 +0.3 +5 1.5W MSOP-8 PD4W18-59 3-45
Mixers
RF/LO IF LO Conversion LOtoRF RFtolF RF IP3
Frequency Frequency Power Loss (dB) Isolation Isolation VSWR (dBm) Part Page
(GHz) (GHz) (dBm) Typ. Typ. (dB) (dB) Typ. Typ. Package = Number Number
1.7-2.0 DC-0.3 7 6.5 28 22 1.5:1 11 Ceramic-10L  M18L 3-50
2.3-2.6 DC-0.4 7 5.0 30 23 1.3:1 11 Ceramic-10L  M25L 3-53
3.3-4.3 DC-0.6 7 5.0 30 25 1.5:1 11 Ceramic-10L  M38L 3-56

£~
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Control FET

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

DC-2.5 General Purpose 0.5-0.7 50-10 43 SOT23 P AF002C1-39 12

DC-1.0 High Power 0.2-0.4 23-15 60 SOT-23 AF002C4-39 12

» Available through distribution.
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GaAs IC Control FET Series
DC-2.5 GHz

EHAlpha

Features
M Low Cost SOT-23 Package

B Series or Shunt Configuration
B Low DC Current Drain

AF002C1-39, AF002C4-39

0.018 (0.45 mm)
13 0.015 (0.38 mm)

E

ggig g ;tg mm; 0.104 (2.64 mm)
. . . . . mm
W |deal Switch Building Blocks 0.083 210 mm)
M Pin Diode Replacements 0,018 (ot m .l

i i 0.080 (2.03 mm) 0 7 (O s4mm
B High Power Antenna Switches Py

. as 0.007 (0.18 mm)

Descrlptlo“ 0.003 (0.08 mm) 0.045
This group of GaAs control FETs can be used in both £ (1.14 mm)
series and shunt configurations. They incorporate on-chip r 0.035

circuitry that eliminates the need for extra bias
components and minimizes power drain to typically 25 pW.
These features make the device ideal replacements for
PIN diodes, where low DC drain is critical.

Isolation performance degrades at higher frequencies due
to package parasitics. They can be tuned out in narrow
band applications as shown in the circuit examples on the
following pages.

Electrical Specifications at 25°C (0, -5 V)

0.004 (0.10 mm__f 1 (0.89 mm)

0.027 (0.69 mm) REF. 0.0005 (0.01 mm

Part Number? Frequency Ron ()3 Insertion Loss (dB)*3| Corr (pF)® Isolation (db)5 P_1 g8 (W)
(GHz)? Typ. Max. Series | Shunt Typ. Max. Series Shunt Typ.
AF002C1-39 DC-0.5 GHz 6.4 9.0 0.5 0.1 0.13 0.25 25 12 0.5
DC-1.0 GHz 6.4 9.0 0.6 0.15 0.13 0.25 17 8 1.0
DC-2.5 GHz 6.4 9.0 0.7 0.2 0.13 0.25 13 3 1.0
AF002C4-39 DC-0.5 GHz 0.8 1.1 0.2 0.15 1.1 1.5 11 15 6
DC-1.0 GHz 0.8 1.1 0.25 0.25 1.1 15 6 9 10
DC-2.5 GHz 0.8 1.1 0.3 2.0 1.1 1.5 3 10
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics Rise, Fall (10/90% or 90/10% RF) 6 ns
On, Off (50% CTL to 90/10% RF) 12 ns

Control Voltages

Viow =010 -0.2V @ 20 pA Max.

Vhigh =-5V @ 50 pAto -9V @ 200 pA Max.

1. Al measurements made in a 50 ohm system, uniess otherwise specified.

2.DC =300 kHz.

3. Ron - resistance in Q in low impedance state when “0” V is applied to Gate (G).
4. Insertion loss changes by 0.003 dB/°C.

5. Insertion loss and isolation typical values.

6. CorF - capacitance (pF) in high impedance state when -5 V is applied to Gate (G).

1-2
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GaAs IC Control FET Series DC-2.5 GHz AF002C1-39, AF002C4-39

Typical Performance Data (0, -5 V)

0.8 50
45
0.7 —
o 06 —] I
. —
Z L1 C1 & 35 \ \
2 05 T 30
8 |1+ - \
= 04 § 25 \ N
£ 0.3 5 20
g 2 15 e~
———— C1 —
£ 02 — Ca 10 o
0.1
0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
Series Configuration Series Configuration
0.8 30
_ 07 / 25
%’ o o 20
@ 05 k=) c4
ko / c N\
0.4 / o 15 N
% NN
§ 03 c4 8 10 o1
£ 02 5 K\r\
0.1 11— C T~ —
=1 1
0 ] 0
0 0.5 1 1.5 2 25 3 0 0.5 1 1.5 2 25 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
Shunt Configuration Shunt Configuration
Absolute Maximum Ratings
AF002C1-39 AF002C4-39
Characteristic Value Characteristic Value
RF Input Power 2 W > 500 MHz 0/-8 V RF Input Power 12 W > 450 MHz, 0/-12V
0.5W @ 50 MHz 0/-8 V Control Voltage +0.2,-12V
Control Voltage +02V, -0V Operating Temperature -40°C to +85°C
Operating Temperature -40°C to 85°C Storage Temperature -65°C to +150°C
Storage Temperature -65°C to 150°C 00 25°C/W
Oyc 25°C/W
Note: Exceeding these parameters may cause irreversible damage.
Alpha Industries, Inc. [781] 935-5150 e Fax [617] 824-4579 « Email sales@alphaind.com e www.alphaind.com 1-3
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GaAs IC Control FET Series DC-2.5 GHz AF002C1-39, AF002C4-39

T/R and Antenna Changeover Switch for Mobile Cellular Systems

Mobile Phone
Antenna Antenna
Diplexer

Changeover
Switch

I

| | From Transmitter
> @ ; :

[ .

Disconnect ! ] To Receiver

! |

! |

|

|

T/R Switch
System Block Diagram
T/R Switch Schematic Changeover Switch Schematic
Antenna Antenna
L (nH) A4
’ D S N4
______ —1 C D S
<O I_ ; O Rx ]| } i [
! !
GaAs FET | — | ke ]
AF002C | | -1 C(pF) J @
Series | | ——
| | T Bi —O Ven
(R I | G GaAs FET
Verr O— + | AF002C _
| gl Series >>—(@—1—1{> To T/R Switch
e L
Truth Table for T/R Switch Truth Table for Changeover Switch
Vet (V) Tx to Antenna Rx to Antenna Vet (V) Antenna
0 Low Loss High Isolation -5 Connected
-5 High Isolation Low Loss 0 Isolated
See next page for positive voltage operation. See next page for positive voltage operation.
Component Values for T/R Switch Circuit
Part Number L (nH) C (pF) |Freq.(GHz)
AF002C1-39 165 62 45
AF002C4-39 85 62 45
AF002C1-39 44 15.6 .90
AF002C4-39 22 15.6 .90
1-4 Alpha Industries, Inc. [781] 935-5150 « Fax [617] 824-4579 « Email sales @alphaind.com ¢ www.aiphaind.com
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GaAs IC Control FET Series DC-2.5 GHz AF002C1-39, AF002C4-39

Pin Out Positive Voltage Operation

DRAIN (D) SOURCE (S) Vs

RF RF
— — o o
10 kQ
CeL
CaL
S

o
HI

GATE (G)
Truth Table
Negative Voltage Operation O G (0, Vrign)
s | D | G RF Path Shunt Configuration
Shunt
-5 Insertion Loss
GND RF -
0 Isolation ,__OC RF
- — BL
Series s
0 Insertion Loss
RF RF
-5 Isolation
Positive Voltage Operation ©
s D G RF Path
—1
Shunt
GND RF 0 Insertion Loss O G (0, Viign)
VHigh Isolation CgL - Chose value for lowest impedance at desired operating frequency.
Series ) . .
Series Configuration
0 Isolation
RF RF
VHigh Insertion Loss

Vhigh = +5 V 10 +9 V (Vg = Vyigh = 0.2'V)

Alpha Industries, Inc. [781] 935-5150  Fax [617] 824-4579 « Email sales@alphaind.com « www.alphaind.com 1-5
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SPST Non-Reflective Switches

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

0.7-2.5 High Isolation, Dual Pos. CTL 0.7-1.1 53-25 44 SOIC-8 AS121-12 1-8

0.5-3.0 High Isolation, Single Pos. CTL 0.7-1.1 50-40 44 SOIC-8 1-10
DC-2.5 Low Cost, 6 Lead Pkg. 0.7-1.0 48-20 44 SOT-6 1-12
DC-2.5 Low Loss, Dual CTL 0.5-1.2 70-32 46 SOIC-8 AS159-12 1-14
DC-2.5 General Purpose 0.5-1.2 70-32 46 SOIC-8 1-16
DC-2.0 Non-Reflective I/O, Single Pos. CTL 0.6-0.8 27-21 45 SOIC-8 AS349-12 1-18

» Available through distribution.
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GaAs IC High Isolation SPST Switch

Non-Reflective Positive Control 0.7-2.0 GHz

E0Alpha

Features

S0IC-8

B Complementary Positive Control Voltages

W 5V Operation

B Input and Output Non-Reflective
M High Isolation (46 dB @ 0.9 GHz)

Description

The AS121-12 SPST IC FET switch is non-reflective on
both input and output. This device has been designed for
high isolation switching applications and is mounted in the
SOIC-8 package. For positive operation, the switch
requires DC blocking capacitors on RF lines, a positive
supply and two complementary positive controls. Ideal
building block for base station switching applications.

Electrical Specifications at 25°C (0, +5 V)

PIN 8

A f

AS121-12

<— 0.050 (1.27 mm) BSC

PIN 1

INDICATOR 3,

0.244 (6.20 mm)
0.228 (5.80 mm)

/)J

PIN 1

0.068

E 1.73 mm) MAX.
fe———>]
0.197 (5.00 mm)
0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

HH

<0020 (0.51 mm) MAX.

0.049 0.016 MAX
(1.24 mm) (0.41 mm)

0.016 45° CHAMFER
(0.41 mm)

o 158 (4 00 mm)
0.150 (3.80 mm)
0.010 (0.25 mm)
0.007 (0.17 mm)

Parameter! Frequency Min. Typ. Max. Unit
Insertion Loss? 0.7-1.0 GHz 0.8 1.0 dB
1.0-1.8 GHz 1.0 1.2 dB
1.8-2.0 GHz 1.1 1.3 dB
Isolation 0.7-1.0 GHz 41 46 dB
1.0-1.8 GHz 43 47 dB
1.8-2.0 GHz 36 40 dB
VSWR3 0.7-1.0 GHz 1.6:1 1.8:1
1.0-2.0 GHz 1.4:1 1.6:1
. - g= °
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics* Rise, Fall (10/90% or 90/10% RF) 50 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm
+5V 0.5-2.0 GHz +43 dBm
Input Power for 1 dB Compression +5V 0.9 GHz +28 dBm
Control Voltage Viow=0100.2V @ 20 pA
VHigh = +5V @ 100 pA to +7 V @ 200 pA Max.
VS = VHigh +0.2V
1. All measurements made in a 50 ohm system, unless otherwise specified.
2. Insertion loss changes by 0.003 dB/°C.
3. Input/output.
4. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Isolation SPST Switch Non-Reflective Positive Control 0.7-2.0 GHz

Typical Performance Data (0, +5 V)

1.8
1.6
1.4
1.2
1.0
% 0.8 — /
0.6 F=—
0.4
0.2
0
0 0.5 1.0 1.5 2.0 2.5 3.0
Frequency (GHz)
Insertion Loss vs. Frequency
25
<+——|solation State
2.0
1.5 \
\
/‘A—— Insertion Loss State
0 1|
0 0.5 1.0 15 2.0 2.5 3.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
Positive Operation
Vi Vs J1—J3
0 VHigh Insertion Loss
Vhigh 0 Isolation

Vhigh = +5 V 10 +7 V (Vg = Vijigh £ 0.2 V)

70\

60

50 \

% 40 \\
30 \
20 \\
10
0

0 05 10 15 20 25 3.0
Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

AS121-12

Characteristic Value
RF Input Power 2 W Max. > 500 MHz,
0/+8 V
Control Voltage -0.2, +8 V
Supply Voltage +8V

Operating Temperature -40°C to +125°C

Storage Temperature -65°C to +150°C

Oy 25°C/W

Note: Exceeding these parameters may cause irreversible damage.

Pin Out

V1
v2

IS

.?' T
g—} [~]anp

GND ?:@GND
wot—F ] e ve

DC blocking capacitors (CpgL) must be supplied externally.
CpgL = 100 pF for operation >500 MHz.

50

NG
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GaAs MMIC High Isolation SPST Switch

Positive Control 0.7-2.5 GHz

EHAlpha

AS123-12

Features S0IC-8
M Single Positive Control Voltage PINS 0,050 (1.27 mm) BSC
B +5 V Operation \3 A fﬁ T
. . PIN 1 0.244 (6.20 mm)
B High Isolation (45 dB @ 0.9 GHz, ND o oR 0.228 (5.80 mm)
52 dB @ 1.9 GHz) -
W J, Port Non-Reflective F,lN/ﬁ l«— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.
inti 0.068 (1.24 mm) (0.41 mm) x
DESCI‘IptIOII (173 mm) MAX. 0.016 F 45° CHAMFER
The AS123-12 SPST IC FET switch is absorptive on the T_ (041 mm) L
input. The switch features high isolation and low insertion Mi:x
loss. Ideal building block for base station applications 0.197 (5 00 mm) Tows 4.00 mm) :
where synthesizer isolation is critical. Use in conjunction 3;18;’ ((g sg n"::)) 00100 o ;fnf’) (3:80 mm)
with the AS148-24 SPDT switch to meet GSM synthesizer 0.004 (0.10 mm) 0.007 (0.17 mm)
switch isolation requirements.
Electrical Specifications at 25°C (0, +5 V)
Parameter? Frequency Min. Typ. Max. Unit
Insertion Loss? 0.7-1.0 GHz 0.7 0.9 dB
1.0-2.0 GHz 0.8 1.0 dB
2.0-2.5 GHz 1.2 1.3 dB
Isolation 0.7-1.0 GHz 39 45 dB
1.0-1.8 GHz 43 47 dB
1.8-2.0 GHz 47 52 dB
2.0-2.5 GHz 30 35 dB
VSWR?3 0.7-1.8 GHz 1.5:1 1.7:1
L 1.8-2.5 GHz 1.7:1 1.8:1
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics# Rise, Fall (10/90% or 90/10% RF) 5 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Input Power For 1 dB Compression 0.5-2.0 GHz +28 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.5-2.0 GHz +45 dBm

Control Voltage Viow =010 0.2V @ 20 pA Max.

VS = VHigh +02V

VHigh = +5V @ 50 pA Max. to +7 V @ 200 pA Max.

1. Al measurements made in a 50 ohm system, unless otherwise specified.
2. Insertion loss changes by 0.003 dB/°C.

3. insertion ioss state and Jy port.

4. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs MMIC High Isolation SPST Switch Positive Control 0.7-2.5 GHz

AS123-12

Typical Performance Data (0, +5 V)

1.2
1.1 /
1.0
% 0.9 /
0.8 /
0.7
0.6
0.5
0 0.5 1.0 15 2.0 2.5 3.0
Frequency (GHz)
Insertion Loss vs. Frequency
2.0 | |
\ Isolation State
1.8 4
1.6 \\ //
1.4
Insertion Loss State
1.2
/
/
1.0
0 0.5 1.0 1.5 2.0 25 3.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
v, )
0 Insertion Loss
Vhigh Isolation

Vhigh = +5t0 +7 V (Vg =V,

High £ 0.2 V)

70

SN

50 ™~

40

dB

30

20

0 0.5 1

.0

1.5 2.0 25 3.0

Frequency (GHz)
Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

2 W Max. > 500 MHz,
0/+7 V Control

Supply Voltage +8V
Control Voltage -0.2V, +8V
Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C
O, 25°C/W
Pin Out
O 1
GND Y h (=] teao v
Vs F GND
50
Ji © Cor ’ % 7 :@ Vi
GND Y iy GND

DC blocking capacitors must be supplied externally.
CpL = 100 pF for operation >500 MHz.
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GaAs SPST High Isolation Switch

DC-2.5 GHz

EHAlpha

Features
B Low Insertion Loss (0.75 dB @ 0.9 GHz)

B Low DC Power Consumption

W Ultra Miniature SOT-6 Lead Package
B Reflective Open, J4 Port

B Non-Reflective, Jo> Port

Description

The AS130-73 is a high isolation GaAs MMIC FET IC
SPST Switch in the SOT-6 low cost plastic package for
commercial applications. Switch is matched on J> port and
reflective on J1 port when in isolation state.

Electrical Specifications at 25°C (0, -5 V)

SOT-6

0.074

AS130-73

(1.90mmREF) [ T
. 0.126 (3.20 mm)
PIN 6->m [ ﬂ L 0087 (2.20 mm)

PIN 1
INDICATOR —+QO !

0.071 (1.80 mm)
0.052 (1.30 mm)

PIN 1 —

0.020 (0.51 mm) —| =
0.014 (0.350 mm)

"

I~ 0.037 (0.95 mm) REF.

0.012
’ 0.057 (1.45 mm) (0.30 rm)
- /45 mm -~ TYP.
0.006 .
0.035 (0.90 mm —1 50"+ 1

(0.15 mm) ( ) \r r 0.014
0.000 3 = (0.26 mm)

(0.00 mm) 0.004
— 0.10 mm
F 1 J L o & )

5.0°+1°

0.122 (3.10 mm)
0.106 (2.70 mm)

o
0.022 (0.61 mm)
0.004 (0.10 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss? DC-0.5 GHz 0.75 1.0 dB
DC-1.0 GHz 0.8 1.0 dB
DC-2.0 GHz 0.9 1.1 dB
DC-2.5 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 46 53 dB
DC-1.0 GHz 35 41 dB
DC-2.0 GHz 23 28 dB
DC-2.5 GHz 18 24 dB
VSWR* DC-1.0 GHz 1.15:1 1.2:1 dB
DC-2.5 GHz 1.3:1 1.5:1 dB
= T °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 5 ns
On, Off (50% CTL to 90/10% RF) 10 ns
Video Feedthru 15 mvV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +44 dBm
Input Power For 1 dB Compression 0.5-2.0 GHz +25 dBm
Control Voltages Viow=010-0.2V @ 20 pA Max.
Vhigh =-5V @ 50 pA to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state and isolation state @ J, port.
5. Video feedthru measured with 1 ns risetime puise and 500 MHz bandwidih.

1-12

Specifications subject to change without notice. 3/98A

Alpha Industries, Inc. [781] 935-5150 e Fax [617] 824-4579  Email sales @alphaind.com  www.alphaind.com



GaAs SPST High Isolation Switch DC-2.5 GHz AS130-73

Typical Performance Data (0, -5 V)

2.0 50 \
40
15 \
| — 20 —
/
0.5 10
0 0
0.5 1.0 1.5 2.0 2.5 3.0 0.5 1.0 15 2.0 2.5 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
2.0 = =
Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 2 W Max > 500 MHz,
1.6 0/-8 V Control
Control Voltage +0.2V,-8V
1.4 Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C
1.2 o
[ —— Oyc 25°C/W
—
/
1.0
0.5 1.0 15 2.0 2.5 3.0 Pin out
Frequency (GHz)

VSWR vs. Frequency ) gl ‘IQEI .
Truth Table ano _‘ﬁ% S @) o

50
Vq Vo Ji=J2 Ja ‘_- Va
-5 0 Insertion Loss
0 -5 Isolation
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GaAs IC SPST Switch
Non-Reflective DC-2.5 GHz

FAAlpha

Features
M High Isolation (45 dB @ 0.9 GHz)

W Reflective Open, J¢ Port
B Non-Reflective, Jo Port
B Low Cost SOIC-8 Plastic Package

Description

The AS159-12 is a non-reflective SPST switch designed
for low cost, low power commercial applications. Ideal for
use as building blocks for high isolation multi-throw
switches.

Electrical Specifications at 25°C (0, -5 V)

AS159-12
SOIC-8

IN 8
P *—>H <— 0.050 (1.27 mm) BSC

il f

PIN 1 0.244 (6.20 mm)

INDICATOR 0.228 (5.80 mm)
PIN/J:‘ L— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.
0.068 (1.24 mm) (0.41 mm) x
(1.73 mm) MAX. 0.016 45° CHAMFER
EL ﬁ (0.41 mm)
R a—
0.197 (5.00 mm) 0 158 (4.00 mm)

0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

0.150 (3 80 mm)
0.010 (0.25 mm)
0.007 (0.17 mm)

Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.8 1.0 dB
DC-1.0 GHz 0.9 1.2 dB
DC-2.5 GHz 1.0 1.4 dB
Isolation DC-0.5 GHz 50 55 dB
DC-1.0 GHz 45 47 dB
DC-2.5 GHz 30 34 dB
VSWR* DC-1.0 GHz 1.3:1 1.5:1
DC-2.0 GHz 1.5:1 1.7:1
DC-2.5 GHz 1.8:1 2.0:1
- . °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression 0.5-2.0 GHz +24 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +43 dBm
Control Voltages Viow=010-0.2V @ 20 pA Max.
VHigh =-5V @ 20 pAto -9V @ 200 A Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state and J, port.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPST Switch Non-Reflective DC-2.5 GHz AS159-12
Typical Performance Data (0, -5 V)
1.2 P—— 85°C 70
— 25°C \
/ .
1.0 -40°C 60 \
0.8 50 \
@ / @ \
° o
0.6 40 \\
\—‘N
0.4 30
0.2 20
DC 1 2 3 DC 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
25 - »
Absolute Maximum Ratings
22 Characteristic Value
RF Input Power 2.5 W > 500 MHz 0/-8 V,
1.9 0.5W @ 50 MHz 0/8 V
Control Voltage +0.2V,-10V
1.6 / Operating Temperature -40°C to +85°C
// Storage Temperature -65°C to +150°C
1.3 0c 25°C/W
_/‘ Note: Exceeding these parameters may cause irreversible damage.
1.0
DC 1 2 3
Frequency (GHz) Pin Out
VSWR vs. Frequency
GND 3 % r (=] s
Truth Tahle >
Vi GND
V4 Va Ji-J2 T
5 0 Insertion Loss Vo q_’ T—:@ GND
0 -5 Isolation

; ' Jz
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GaAs IC SPST Non-Reflective
Switch DC-2.5 GHz

EHAlpha

Features
M High Isolation (50 dB @ 0.9 GHz)

M Low DC Drain
M Reflective Open, J¢ Port
B Non-Reflective, Jo> Port

Description
The AS259M1-12 is a non-reflective SPST switch
designed for low cost, low power commercial applications.
Ideal for use as building blocks for high isolation multi-
throw switches.

Electrical Specifications at 25°C (0, -5 V)

AS259M1-12

PIN 8
—> <— 0.050 (1.27 mm) BSC
PIN 1 0.244 (6.20 mm)
INDICATOR U, 0.228 (1.50 mm)
PIN1 _>| |<— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.
0.068 (1.24 mm) — (0.41 mm) x
{4 70 ) AMAAY nnig ||<_/_AR CHAMFER
L 70 1) IVIAA. v.viv
0.197 (5.00 mm) 0.158 (4.00 mm) '
0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

0.007 (0.17 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz .65 0.9 dB
DC-1.0 GHz .75 1.0 dB
DC-2.5 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 53 58 dB
DC-1.0 GHz 45 48 dB
DC-2.5 GHz 30 35 dB
VSWR* DC-1.0 GHz 1.2:1 1.4:1
DC-2.0 GHz 1.3:1 1.6:1
DC-2.5 GHz 1.5:1 1.8:1
. . zs °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 20 mV
Input Power For 1 dB Compression 0.50-2.0 GHz +24 dBm
0.05 GHz +16 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +46 dBm
0.05 GHz +35 dBm

Control Voltages

Viow=010-0.2V @ 20 pA Max.
Vhigh =-5V @ 20 pAto -9 V @ 200 A Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state and Jo Port.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPST Non-Reflective Switch DC-2.5 GHz

AS259M1-12

Typical Performance Data (0, -5 V)

1.2
7
-
Ve 7
1.0
+85'C "L 27
"
0.8
m // // .
g - / -40°C
0.6 e
7
v
v
0.4
0.2
DC 1 2 3
Frequency (GHz)
Insertion Loss vs. Frequency
25
22
1.9
1.6
1.3 I —]
/
//
1.0
DC 1 2 3
Frequency (GHz)
VSWR vs. Frequency
Truth Tahle
V4 Vs, Ji—Ja
-5 0 Insertion Loss
0 -5 Isolation

70
60 N
50 \
m \
©
40 M
\
30 —
20
DC 1 2 3
Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

2W

> 500 MHz 0/-8 V

0.5W @ 50 MHz 0/-8 V

Control Voltage

+0.2V,-10V

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

SNe

25°C/W

Note: Exceeding these parameters may cause irreversible damage.

Pin Out
ano (=1 707
vl —
v
oo (=3

(=] us

<] anp
___HE GND
s
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GaAs IC SPST Positive Control Switch
Non-Reflective DC-2.5 GHz

EHAlpha

AS349-12
Features S0IC-8
B Single Positive Control Voltage PINB < 0050 (1.27 mm) BSC
M +3V to +5 V Operation \F A [ ff
- i PIN 1 0.244 (6.20 mm)
B Input and Output Non-reflective INDICATOR | 0.226 (5,80 mm)
el
M High Isolation (45 dB @ 0.9 GHz) /ﬂ 0HH
i ——>H<——0020w51mm)MAX
ipti 0.049 0.016 MAX
Descrlptlpn | . 0,068 (1,24 mm) - (0.41 mm) x
The AS349 is a SPST FET IC switch, non-reflective on (1.73 mm) MAX. 0.016 45° CHAMFER
both input and output. The switch requires external DC E_—L% (0.41 mm) i |
blocking capacitors, positive supply and single positive 8’
control. The device is mounted in the SOIC-8 package for 0.197 (5.00 mm) Tmsg (4.00 mmy A%
surface mounting in commercial switching applications. 0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
Electrical Specifications at 25°C (0, +5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-1.0 GHz 0.65 0.7 dB
DC-2.0 GHz 0.9 1.2 dB
DC-2.5 GHz 1.2 15 dB
Isolation DC-1.0 GHz 40 45 dB
DC-2.0 GHz 20 24 dB
DC-2.5 GHz 12 15 dB
VSWR# DC-1.0 GHz 1.1:1 1.4:1
DC-2.5 GHz 1.25:11 | 1.5:1
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 300 ns
On, Off (50% CTL to 90/10% RF) 300 ns
Video Feedthru 10 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +45 dBm
Input Power For 1 dB Compression 0/+3V 0.9 GHz +20 dBm
0/+5V 0.9 GHz +30 dBm
Control Voltages Viow=010 0.2V @ 20 pA Max.
VHigh = +3 V @ 100 pA Max. to +5V @ 200 pA Max.
VS = VHigh +0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

tion loss changes by 0.003 dB/°C.

sut/cutput.

. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

oW
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GaAs IC SPST Positive Control Switch Non-Reflective DC—-2.5 GHz AS349-12

Typical Performance Data (0, +5 V)

1.2 70

y /| .
1.0 / i
| / 50

0.9
3 / g -
0.8 Y \
N
0.7 /| 30 ~
0.6 — | 20 <
0.5 10
0.0 0.5 1.0 15 2.0 25 0.0 0.5 1.0 15 2.0 2.5
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
1.5 » »
Absolute Maximum Ratings
1.4 Characteristic Value
RF Input Power 2.5 W Max. > 500 MHz,
1.3 0/+8 V Control
Supply Voltage +8V
1.2 Control Voltage -0.2V,8V
/ Operating Temperature -40°C to +85°C
1.1 Storage Temperature -65°C to +150°C
O 25°C/W
1.0
0.0 0.5 1.0 15 2.0 25
Frequency (GHz) Pin out
VSWR vs. Frequency
O
GND | . ————H—o Jo
C
Truth Table >
vy Ji=Ja Vs 50 I & GND
0 Insertion Loss <«
Vi Isolat Ho—g =] v
High solation
50
Vhigh = +3 10 +5 V (Vg = Vyjig + 0.2 V) GND 2 T GND
DC blocking capacitors (Cg) must be supplied externally.
CpgL = 100 pF for operation >500 MHz
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General Purpose SPDT Reflective Switches

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

DC-3.0 Low Loss 0.4-1.2 60-18 40 MSOP-8 1-22
DC-3.0 Dual Pos. CTL 0.4-1.1 50-13 45 MSOP-8 » AS106-59 1-24
0.8-2.5 Single Pos. CTL 1.1-1.4 22-12 38 SOIC-8 AS107-12 1-26
DC-2.5 Low Cost, 6 Lead Pkg. 0.4-0.8 35-13 45 SOT-6 1-28
DC-3.0 General Purpose 0.3-0.8 56-18 46 SOIC-8 1-30
DC-2.5 Low Loss 0.3-0.7 56-20 46 SSOP-8 AS328-62 1-32
DC-2.5 Dual Pos. CTL 0.4-1.1 50-13 45 SOIC-8 AS373-12 1-34
DC-3.0 General Purpose 0.4-1.2 60—18 46 SOIC-8 1-36
DC-3.0 General Purpose 0.4-1.2 60-18 40 SOIC-8 1-38

» Available through distribution.
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GaAs IC SPDT Switch DC-2.5 GHz EHAlpha

AS104-59

Features MSOP-8

B Miniature MSOP-8 Surface Mount Package T* |+~ 0.0256 (0.65 mm) TYP.

B Low Insertion Loss (0.45 dB @ 0.9 GHz) oy (A0 i l

. INDICATOR 0.118 (3.00 mm)
W Low DC Power Consumption \4 4 * 0.002 (()9.1 mm) OTS F(;:Eio mm)
- HEE_ 1
Description PIN 1 /'H e 0012 (030 mmy * 2508 015

The AS104-59 is a low cost IC FET SPDT reflective switch
in a plastic MSOP-8 package. It operates with 0 and -5V,
or will operate at +5 and 0 V as shown on the following 0.038 (0.85 mm) TY

- o . ) 0.030 075mm 0.017  0.007(0.18 mm)
page. This general purpose SPDT switch is used in various (0.43 mm) +0.005 (0.12 mm j'

telecommunications applications. Mx
r 4

0.006 (0.15 mm)  0.028 (0.70 mm)
0.002 (0.05mm)  0.016 (0.40 mm)

Electrical Specifications at 25°C (0, -5 V)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 0.3 0.5 dB
DC-0.5 GHz 0.4 0.6 dB
DC-1.0 GHz 0.5 0.7 dB
DC-2.0 GHz 0.7 1.0 dB
DC-2.5 GHz 1.0 1.1 dB
Isolation DC-0.1 GHz 50 55 dB
DC-0.5 GHz 37 40 dB
DC-1.0 GHz 30 32 dB
DC-2.0 GHz 22 25 dB
DC-2.5 GHz 20 22 dB
VSWR* DC-1.0 GHz 1.2:1 1.3:1
DC-2.0 GHz 1.5:1 1.6:1
DC-2.5 GHz 1.6:1 1.7:1

Operating Characteristics at 25°C (0, -5 V)

Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 15 mV
Input Power For 1 dB Compression 0.50-2.0 GHz +22 dBm
0.05 GHz +14 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +40 dBm
Control Voltages Viow =010 -2V @ 20 pA Max.
Vhigh=-5V @ 20 pAto -8 V @ 200 pA Max.

1. All measuremenis made in a 50 ohm system, uniess otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Switch DC-2.5 GHz AS104-59

Typical Performance Data (0, -5 V)

1.2 60
//
1.0 )4 ~ 50
. y va \V
Vi N\
0.8 77/ 40 N
S 85C_ o Ji—Jz
o
w4 ° I \
A== "7-40°C
/// s \\
0.4 —=—= 20 ~—]
= -
0.2 10
1 2 3 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 2 W > 500 MHz 0/-8 V
16 0.5W @ 50 MHz 0/-8 V
L — Control Voltage +0.2V, -8V
1.4 v \ Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
1.2 0yc 25°C/W
— Note: Exceeding these parameters may cause irreversible damage.
1.0
1 2 3
Frequency (GHz) Pin Out
VSWR vs. Frequency Positive Voltage Operation
Truth Table @)
Negative Voltage Operati N
egative voltage Uperation _‘9 $_ = l—¢ GND
Vv V. Ji—J Ji-J
1 2 1 '2 1 3 ° . "
0 -5 Isolation Insertion Loss _T T_ CeL
-5 0 Insertion Loss Isolation Vi
e . External components shown are for positive voltage operation only.
Positive Voltage Operation’ Cg = 100 pF, Cgp = 1000 pF for operation >500 MHz.
Vq Vy Ji—Jo Ji—J3
VHigh 0 Isolation Insertion Loss
0 VHigh Insertion Loss Isolation
VHigh = +5 10 +8 V (Vs = Viyigh £ 0.2 V)
1. Refer to Application Notes for further information.
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GaAs IC SPDT Reflective Switch
Positive Control DC-2.5 GHz

FAAlpha

AS106-59

<~ 0.0256 (0.65 mm) TYP.

1

Features MSOP-8

M Low Insertion Loss (0.5 dB @ 900 MHz)

B Complementary Positive Control PIN 1
INDICATOR

M Positive Voltage Supply (+3 to +5 V)

0.118 (3.00 mm)
+ 0.004 (0.1 mm)
SQ.

0.193 (4.90 mm)
REF.

B Low DC Power Consumption

Description

The AS106-59 is a GaAs IC FET SPDT in a miniature
MSOP-8 surface mount plastic package. It is ideal for
commercial applications where low power consumption,
low insertion loss, high linearity and extremely small
package size are required. Applications include general
purpose T/R switching for wireless communication

0.038 (0.95 mm) TY

PlN1/'HH?J

}

0.030 075mm "~

e~ 0.012 (0.30 mm)

+0.006 (0.15 mm)
- 0.002 (0.05 mm)

0017  0.007 (0.18 mm)

(0. 43 mm)
MAX

+0.005 ( 012mmj
}_@E}ﬁ

0.006 (0.15mm)  0.028 (0.70 mm)

Systems' 0.002 (0.05 mm) 0.016 (0.40 mm)
. agn . °
Electrical Specifications at 25°C (0, +3 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.4 0.5 dB
DC-1.0 GHz 0.5 0.7 dB
DC-2.0 GHz 1.0 1.2 dB
DC-2.5 GHz 1.1 14 dB
Isolation DC-0.5 GHz 25 28 daB
DC-1.0 GHz 18 22 dB
DC-2.0 GHz 13 15 dB
DC-2.5 GHz 10 13 dB
VSWR* DC-1.0 GHz 1.2:1 1.5:1
DC-2.5 GHz 1.75:1 2.0:1
- . 4 °
Operating Characteristics at 25°C (0, +3 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 25 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +45 dBm
Input Power For 1 dB Compression 0/+3 0.50-2.0 GHz +22 dBm
0/+5 0.50-2.0 GHz +28 dBm
Control Voltage Viow =010 0.2V @ 20 pA Max.
Vhigh = +3V @ 100 pA Max. to +5 V @ 200 pA Max.
Vg = VHigh +02V

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Reflective Switch Positive Control DC-2.5 GHz AS106-59

Typical Performance Data (0, +3 V)

2.0 50 \
15 40
30
8 10 3
// 20
0.5 S~
10
0 0
DC 0.5 1.0 1.5 2.0 25 3.0 DC 0.5 1.0 1.5 2.0 2.5 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
3.0 M 2
Absolute Maximum Ratings
25 Characteristic Value
' RF Input Power 2 W Max. > 500 MHz
0/+8 V Control
2.0 Supply Voltage +8V
Control Voltage 0.2V, +8V
15 ,/ Operating Temperature -40°C to +85°C
/ \ Storage Temperature -65°C to +150°C
10 " Oyc 25°C/W
DC 0.5 1.0 1.5 2.0 2.5 3.0
Frequency (GHz) Pin Out
VSWR vs. Frequency
@]
GND v o
Truth Table J‘Oa‘g_ﬁ:‘ “—T=v.
V4 Vp Ji—Jz Ji-Js Vs =
0 VHigh Isolation Insertion Loss GND v I—CB? Js
VHigh 0 Insertion Loss Isolation
— RV DC blocking capacitor (CgL) must be supplied externally.
Vhigh = +310 +5 V (Vs = Vijigh £ 0.2V) CpL = 100 pF for operatianL>500 MHz.
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GaAs IC SPDT Single Positive Control

Switch 0.8-2.5 GHz

EHAlpha

Features
W Low DC Power Consumption

W Supply Voltage (+3 V to +5 V)

W Single Positive Control Voltage
(+3Vto+5V)

W Low Cost SOIC-8 Plastic Package

in a SOIC-8 plastic package. This single positive control
switch is for low power commercial applications such as
cellular and ISM band systems. The part requires a fixed
positive voltage and DC blocks on RF ports.

SoIC-8

PIN 8

Tl

—

il

AS107-12

r<— 0.050 (1.27 mm) BSC

i

PIN 1
INDICATOR ~—{

0.244 (6.20 mm)
0.228 (5.80 mm)

PIN 1
0.068
[ (1.73 mm) MAX.

! ey

0.197 (5.00 mm)
0.189 (4.80 mm)

0.010 (0.25 mm)

/jjuuu;{

L— 0.020 (0.51 mm) MAX.

0.049

0.016 MAX.

(1.24 mm) >~ (0.41 mm) x

0.016
(0.41 mm)

Ao ALIAMAIE
H 40 UHRAMIrER

~——1 Fyax
0.158 (4.00 mm) ’
0.150 (3.80 mm)

0.010 (0.25 mm)

0.004 (0.10 mm) 0.007 (0.17 mm)
. g . °
Electrical Specifications at 25°C (0, +3 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss? 0.8-1.0 GHz 1.1 1.2 dB
1.0-2.0 GHz 1.2 1.3 dB
2.0-2.5 GHz 1.3 1.5 dB
Isolation 0.8-1.0 GHz 20 22 dB
1.0-2.0 GHz 13 15 dB
2.0-2.5 GHz 11 12 dB
VSWR* 0.8-1.0 GHz 1.5:1
1.0-2.0 GHz 1.7:1
2.0-2.5 GHz 1.9:1
H ok o
Operating Characteristics at 25°C (0, +3 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 100 ns
On, Off (50% CTL to 90/10% RF) 500 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression @ +3V 0.8-2.0 GHz +27 dBm
@ +5V 0.8-2.0 GHz +32 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm
@ +3V 0.8-2.0 GHz +38 dBm
@ +5V 0.8-2.0 GHz +42 dBm

Control Voltages Viow =010 +0.2V @ 20 pA Typ.

Vs = Vhigh £ 0.2V

VHigh = +3 V @ 100 uA Typ. to +5V @ 200 pA Typ.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime puise and 500 MHz bandwidth.
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GaAs IC SPDT Single Positive Control Switch 0.8-2.5 GHz

AS107-12

Typical Performance Data (0, +3 V)

0.0 0
0.2 5
g: Ji-J2 -10 [ ——
0. -15 ——
\.
0.8 < -20 —
Q.10 m o5
© o /—\ J1_J3 ™\ o 30 //
1.4 // \_”\\ -35 /
-1.6 \ -40
s ] Vi
2.0 / -50 //
0 05 10 15 20 25 30 0 05 10 15 20 25 30

Absolute Maximum Ratings

Frequency (GHz)
Insertion Loss vs. Frequency

Frequency (GHz)
Isolation vs. Frequency

Characteristic Value
RF Input Power 2W>0.8 GHz .H 0 4y
0/+8 V Control CeL
Supply Voltage +8V . GND
Control Voltage -0.2V,+8V
Operating Temperature -40°C to +85°C < % GND
Storage Temperature -65°C to +150°C ’
Ouc 25°C/W anD [~ s = 0%
DC blocking (Cgi) and biasing resistor must be supplied externally.
Truth Table CgL = 50 pF for operation >0.8 GHz.
Vet Ji—J2 Ji—J3
0 Isolation Insertion Loss
VHigh Insertion Loss Isolation
VHigh = +3 10 +5 V (Vg = Viyigh = 0.2 V)
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GaAs IC SPDT Reflective Switch
Positive Control DC-2.5 GHz EHAlpha

AS125-73
Features SOT-6
M Low Insertion Loss (0.4 dB @ 0.9 GHz) 0.074
(1.90 mm REF.) [ ~
iy ; : 0.126 (3.20 mm)
B Complementary Positive Control Voltages ene—{ | [] [1] 009 (520 mm)
(0/+3 V to 0/+5 V) ' ' 0.071 (1.80 mm)
W Positive Voltage Supply (+3 to +5 V woickToR 0, |00 (10m)
ositive Voltage Supply (+3 to +5 V) P — T T T
B Low DC Power Consumption 0.020 (0.51 mm)—! <=l |« 0.037 (0.95 mm) REF.
0.014 (0.350 mm)
B Ultra Miniature 6 Lead SOT-6 Package (050 i)
0.006 0.057 (1.45 mm) i~ TYP.
. ooy 0035 (090 mm | 501
Description 0000 |- R
The AS125-73 is a GaAs IC FET SPDT reflective switch ©oomm |1 | il i, 0004
in the SOT-6 plastic package for commercial applications. T i ,‘ L Lo @romm
For positive operation it requires a fixed positive bias (Vs) Gl 002 081 mi? *1
on the J1 line and DC blocks on all RF lines. This switch orto tarommy 0004 (.30 mm)
can also be operated with complementary negative
voltage (no Vg or blocking caps required). The AS125-73
provides a low cost solution for IF switching requirements
in dual band and dual mode subscribers.
Electrical Specifications at 25°C (0, +3 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.4 0.5 dB
DC-1.0 GHz 0.45 0.6 dB
DC-2.0 GHz 0.6 0.8 dB
DC-2.5 GHz 0.9 1.1 dB
Isolation DC-0.5 GHz 22 25 dB
DC-1.0 GHz 17 20 dB
DC-2.0 GHz 11 14 dB
DC-2.5 GHz 10 13 dB
VSWR* DC-1.0 GHz 1.2:1 1.3:1
DC-2.5 GHz 1.5:1 1.7:1
Operating Characteristics at 25°C (0, +3 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0/+3V 0.5-2.0 GHz +21 dBm
0/+5V 0.5-2.0 GHz +28 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +45 dBm
Control Voltages Viow=0100.2V @ 20 pA Max.
Vhigh = +3V @ 100 pA Max. to +5V @ 200 pA Max.
Vg = Vhigh = 0.2V
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Reflective Switch Positive Control DC-2.5 GHz AS125-73

Typical Performance Data (0, +3 V)
14 40
1.2 35

1.0 - DN
08 V4 o \

[as] om
© ©
0.6
15
~—_1
0.4 10
0.2 5
0 0
0 0.5 1.0 15 2.0 2.5 0 0.5 1.0 1.5 2.0 2.5
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 Absolute Maximum Ratings
18 Characteristic Value
RF Input Power 2 W > 500 MHz
16 0/+7 V Control
. / Control Voltage 0.2V, +8V
1.4 L Operating Temperature -40°C to 125°C
/ Storage Temperature -50°C to 150°C
1.2 Oyc 25°C/W
1
0 0.5 1.0 1.5 2.0 2.5 Pin out
Frequency (GHz)
©) H
VSWR vs. Frequency boe = 1 e
anp [ I To)v
Truth Table K [ o
Positive Operation J 05+ (o] -nC—BLo Jz
BL
Vi V2 Ji=J2 Ji-J 10kQ
0 VHigh Isolation Insertion V
VHigh 0 Insertion Isolation ©
Vhiigh = +3 10 +5 V (Vg = Viyigh = 0.2 V) DC blocking capacitors (Cgy) and biasing resistor must be supplied externally

for positive voltage operation.
Cg( = 100 pF for operation >500 MHz.
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GaAs IC SPDT Reflective Switch DC-2.5 GHz [l Alpha

AS239-12
Features S0OiC-8
M Low Insertion Loss (0.4 dB @ 1 GHz) PIN 8 0050 (1.27 mm) BSC
M High Isolation (35 dB @ 1 GHz) \ﬁ iRl
| Pur itehi PIN 1 0.244 (6.20 mm)
W General Purpose Switching noroAToR || 0.29 (2,80 mm)
Descr lptll)ll P,N/ﬂ 0.020 (0.51 mm) MAX.
The AS239-12 is a low cost IC FET SPDT reflective switch 0.049 0.016 MAX.,
in a plastic SOIC-8 package for commercial low cost, low 0.068 (1.24 mm) (0.41 mm)
power applications. The switch operates with -5V, 0V or (173 mm) MAX. oa 1016 45" CHAMFER
. . H [1? i mm.
operates with +5V, 0 V when device is “floated” as shown L% )
on following page. This general purpose SPDT switch is fe—— > " AX
used in many commercial telecommunication applications. 0.197 (5.00 mm) o 158 (4.00 mm)
0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
. .gs . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. | Unit
Insertion Loss® DC-0.1 GHz 0.3 0.6 dB
DC-0.5 GHz 0.3 0.6 dB
DC-1.0 GHz 0.4 0.7 dB
DC-2.0 GHz 0.5 0.8 dB
DC-2.5 GHz 0.7 0.9 dB
Isolation DC-0.1 GHz 52 56 dB
DC-0.5 GHz 40 45 dB
DC-1.0 GHz 30 35 dB
DC-2.0 GHz 22 24 dB
DC-2.5 GHz 17 20 dB
VSWR* DC-2.0 GHz 1.2:1
DC-2.5 GHz 1.5:1
. I °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics5 Rise, Fall (10/90% or 90/10% RF) 8 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0.5-2.0 GHz +27 dBm
0.05 GHz +21 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.5-2.0 GHz +46 dBm
0.05 GHz +40 dBm
Control Voltages Viow =010-0.2V @ 20 A Max.
Viigh =-5V @ 20 pA to -7 V @ 200 uA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2. DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Reflective Switch DC-2.5 GHz AS239-12

Typical Performance Data (0, -5 V)

2.0 50 \
AN
15 40 \
N
30 AN
38 10 8 \
20 [~
/ \
0.5
L 10
0.0 0
0 0.5 1.0 1.5 2.0 25 3.0 0 0.5 1.0 15 2.0 2.5 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
3.0 H H
Absolute Maximum Ratings
Characteristic Value
25
RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
2.0 Control Voltage +0.2V, -8V
Operating Temperature -40°C to 85°C
/1 Storage Temperature -65°C to 150°C
1.5 5
/ Oyc 25°C/W
/ Note: Exceeding these parameters may cause irreversible damage.
"]
1.0
0 0.5 1.0 15 2.0 25 .
Frequency (GHz) Pin OUt
VSWR vs. Frequency Vs
10 kQ o
J1 ( )——l ' .m C
Truth Table g oo
Negative Operation GND T 49 =1
Vq Va2 Ji-J2 Ji—Js
L o o— |
0 -5 Isolation Insertion Loss Js CaL ’ CeL S
-5 0 Insertion Loss Isolation
Ve =v,

Positive Operation!

DC blocking (Cg), bypass (Cgp) capacitors and biasing resistor supplied

Vi V2 ) Ji-J3 externally. g, = 100 pF, Cgp = 1000 pF for operation >500 MHz.
VHigh 0 Isolation Insertion Loss
0 Vhigh Insertion Loss Isolation

VHigh =+5Vto+7V (Vg = VHigh +0.2V)
1. Refer to Application Notes for further information.
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GaAs IC SPDT Switch DC-2.5 GHz EHAlpha

AS328-62
Features SSOP-8
M Low Insertion Loss (0.4 dB @ 0.9 GHz) —
M High Isolation (35 dB @ 0.9 GHz) 0220 0 0325 (8.20 mm)
. ' 0.197 (5.00 mm 0.291 (7.40
B General Purpose Switching | (740 mm)
M Reflective Short
PIN 1 J |
INDICATOR < 0.0256 (0.65 mm) TYP.
Descr|ptlon ) . 0.129 (3.30 mm) R 0.004 R 0.004
The AS328-62 is a low cost IC FET SPDT reflective switch - 0.106 (2.70 mm) (0.10 mm) MIN,— (010 mm)
in a plastic SSOP-8 package for commercial low cost, low X (20(.)0;&:n ) MIN.
power applications. The switch operates with -5, 0 V, but V][ ]TAME} REF. N
operates with +5 V, 0 V when device is “floated”. Refer to 0.008 (0.20 mm) 0010 025 mmyBsc| | * S
Application Notes for further information. 0.002 (0.05 mm) GAGE PLANE | |«
0.038 (0.97 mm)
+||=0.012 (0.30 mm) REF. 0.022 (0.56 mm)
. ags . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 0.3 0.6 dB
DC-0.5 GHz 0.3 0.6 dB
DC-1.0 GHz 0.4 0.7 dB
DC-2.0 GHz 0.5 0.8 dB
DC-2.5 GHz 0.7 0.9 dB
Isolation DC-0.1 GHz 52 56 dB
DC-0.5 GHz 40 45 dB
DC-1.0 GHz 30 35 dB
DC-2.0 GHz 22 24 dB
DC-2.5 GHz 17 20 dB
VSWR* "~ DC-2.0 GHz 1.2:1 1.4:1
DC-2.5 GHz 1.25:1 1.5:1
- . g °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 8 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 25 mV
Input Power For 1 dB Compression 0.50-2.0 GHz +27 dBm
0.05 GHz +21 dBm
Intermodulation Intercept Point For Two-tone Input Power +5 dBm 0.50-2.0 GHz +46 dBm
0.05 GHz +40 dBm
Control Voltages Viow=0t0 -2V @ 20 pA Max.
Vhigh = -5V @ 20 pA to -7V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
1-32 Alpha Industries, Inc. [781] 935-5150 e Fax [617] 824-4579 « Email sales@alphaind.com e www.alphaind.com

Specifications subject to change without notice. 3/98A




GaAs IC SPDT Switch DC-2.5 GHz AS328-62

Typical Performance Data (0, -5 V)

2.0 50 \

40 N
30 N

8 10 aQ -
20
/ \
0.5
] 10
0.0 0
0 0.5 1.0 15 2.0 2.5 3.0 0 0.5 1.0 15 2.0 2.5 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
3.0 Absolute Maximum Ratings
Characteristic Value
25 RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
20 Control Voltage +0.2V, -8V
Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
15 Z 9 =P
Oyc 25°C/W
/ Note: Exceeding these parameters may cause irreversible damage.
1.0
0 0.5 1.0 1.5 20 25 3.0 .
Frequency (GHz) Pin GUt
Mo
VSWR vs. Frequency o 50 e eno
anp B SRS ano
Truth Table Js B :@ J2
w— —n
V4 Va Ji-J2 Ji-Js Ve 2] [ Vs
0 -5 Isolation Insertion Loss
-5 0 Insertion Loss Isolation
Alpha Industries, Inc. [781] 935-5150 e Fax [617] 824-4579 ¢ Email sales @alphaind.com ¢ www.alphaind.com 1-33

Specifications subject to change without notice. 3/98A



GaAs IC SPDT Reflective Switch
Positive Control DC-2.5 GHz

ElAlpha

AS373-12

Features S0iC-8
M Low Insertion Loss (<05 dB @ 0.9 GHZ) PIN% — ’:F— 0.050 (1.27 mm) BSC
B Complementary Positive Control Voltage il T
” PIN 1 0.244 (6.20 mm)
MW Positive Voltage Supply (+3 to +5 V) INDICATOR | 0.228 (5.80 mm)
B Low DC Power Consumption HHEH l
PIN1 —ll— 0020 (0.51 mm) MAX.

. 0.049 o 016 MAX.
Description 0068 vge 041 mm) x
The AS373-12 is a GaAs IC FET SPDT reflective switch j~ (1:78 mm) MAX. 03 ?‘6 45 CHAMFER
in an SOIC-8 plastic package. It is ideal for commercial ¥ o (0.41 mm)
switching applications where low power consumption, low fe— — 5
insertion loss and high linearity are required. Applications 0.197 (i gg mm) 0 158 (4.00 mm)
include general purpose T/R switching for wireless 0189 (4.80 mm) 0.150 (3.80 mm)

i 0.010 (0.25 mm) 0.010 (0.25 mm)
communication systems. 0.004 (0.10 mm) 0.007 (0.17 mm)
Electrical Specifications at 25°C (0, +5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss? DC-0.5 GHz 0.4 0.5 dB
DC-1.0 GHz 0.5 0.7 dB
DC-2.0 GHz 1.0 1.2 dB
DC-2.5 GHz 1.1 1.4 dB
Isolation DC-0.5 GHz 25 28 dB
DC-1.0 GHz 18 22 dB
DC-2.0 GHz 13 15 dB
DC-2.5 GHz 10 13 dB
VSWR* DC-1.0 GHz 1.5:1
DC-2.5 GHz 2.0:1
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 25 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +45 dBm
Input Power for 1 dB Compression 0/+3V 0.5-2.0 GHz +22 dBm
0/+5V 0.5-2.0 GHz +28 dBm

Control Voltages

Viow =010 0.2V @ 20 pA Max.
Vhigh = +3V @ 100 pA Max. to +5V @ 200 pA Max.
Vg = Vhigh £ 0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Reflective Switch Positive Control DC-2.5 GHz

AS373-12

Typical Performance Data (0, +5 V)

50 \
40 \
30

20

dB

AN

10

0

DC 05 10 15 20 25 30
Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

2.0
1.5
/V“
@ 10 ke
/_-_—-)
0.5
0
DC 0.5 1.0 1.5 2.0 25 3.0
Frequency (GHz)
Insertion Loss vs. Frequency
3.0
2.5
2.0
1.0 \\__4/
DC 0.5 1.0 15 2.0 2.5 3.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
Vi V2 ) Ji-Jg
0 Vhigh Isolation Insertion Loss
VHigh 0 Insertion Loss Isolation

VHigh = +3 10 +5 V (Vg = Vijigh £ 0.2 V)

Characteristic Value
RF Input Power 2 W Max. > 500 MHz,
0/+8 V Control
Supply Voltage +8V
Control Voltage -0.2V, +8V
Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C
Oyc 25°C/W
Pin Out
© 1
GND [= ) i .H ook
ho— C ‘ }—3{ t Va
BL
vs [] [‘—D]E Vi
anD [ t F—o0Js

DC blocking capacitors (Cg|) must be supplied externally.
CgL. = 100 pF for operation >500 MHz.
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GaAs IC SPDT Low Loss Switch

Reflective DC-2.5 GHz EHAlpha

AS002R2-12
Features S0IC-8
B Low Insertion Loss (0.5 dB @ 0.9 GHz) PING 0 060 (127 mm) BSG
B High Isolation (35 dB @ 0.9 GHz) A ff
W Low Power T/R Switch PIN 1 0.244 (6.20 mm)

INDICATOR —_|| 0.228 (5.80 mm)

O

W Low Cost SOIC-8 Plastic Package Iy
PIN1 —ll<— 0,020 (051 mm) max.
Description 0.049 0.016 MAX.
(0.41 mm) x
The AS002R2-12 is a low loss IC FET SPDT reflective 45" CHAMFER

0.068 (1.24 mm) —>

MAX. 0.016

Lﬁ 78 mm) (0.41 mm) ‘ F
Ve 2

general purpose switch in a plastic SOIC-8 package for

commercial low cost, low power applications. The switch
MAX.

operates with -5, 0 V or 0, +5 V when floated as shown

on the following page.

Electrical Specifications at 25°C (0, -5 V)

0.197 (5.00 mm)
0.189 (4.80 mm)
0.010 (0.25 mm)
0.004 (0.10 mm)

0.158 (4.00 mm)
0.150 (3.80 mm)
0.010 (0.25 mm)
0.007 (0.17 mm)

=

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.4 0.5 dB
DC-1.0 GHz 0.5 0.6 dB
DC-2.0 GHz 0.7 0.8 dB
DC-2.5 GHz 0.8 0.9 dB
Isolation DC-0.5 GHz 40 42 dB
DC-1.0 GHz 30 32 dB
DC-2.0 GHz 22 24 dB
DC-2.5 GHz 18 20 dB
VSWR* DC-0.5 GHz 1.2:1 1.3:1
DC-1.0 GHz 1.3:1 1.5:1
DC-2.5 GHz 1.5:1 1.7:1
. . g= °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 15 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +24 dBm
0.05 GHz +16 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +46 dBm
Control Voltages Viow =010-0.2V @ 20 pA Max.
VHigh =-5V @ 50 pA to -8 V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Low Loss Switch Reflective DC-2.5 GHz AS002R2-12

Typical Performance Data (0, -5 V)

1.2 60 X
1.0 50
P
0.8 -1~ 40
o ’ +85°C |- - P
- -~ fas]
S P // °
0.6 — 30
- /
- 4/ ~40°C T~
0.4 20
//
0.2 10
1 2 3 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
1.5 - =
Absolute Maximum Ratings
1.4 Characteristic Value
RF Input Power 2 W > 500 MHz 0/-8 V
1.3 0.5W @ 50 MHz 0/-8 V
Control Voltage +0.2V,-8V
1.2 Operating Temperature -40°C to 85°C
// Storage Temperature -65°C to 150°C
1.1 0,0 25°C/W
Note: Exceeding these parameters may cause irreversible damage.
1.0
1 2 3
Frequency (GHz) Pin ﬂut

VSWR vs. Frequency Q Vs
10k
) © l
Truth Table oA Bl
f

BL
. . GND
Negative Operation GND il s <] v

Vi Vy Ji=dz Ji1—Jds3 ¥ Cep
0 -5 Isolation Insertion Loss Jsg O— ’ i ] :u}]——( 50
-5 0 Insertion Loss Isolation Cac 4 o
_ v. 51 @
Positive Operation
V4 Va Ji-J2 Ji—Js External components shown are for positive voltage operation only.
. . CpL = 100 pF, Cgp = 1000 pF for operation >500 MHz.
VHigh 0 Isolation Insertion Loss
0 VHigh Insertion Loss Isolation

VHigh = +5 10 +8 V (Vg = Vpjigh £ 0.2 V)
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GaAs IC SPDT Switch DC-2.5 GHz

FAAlpha

Features S0IC-8

Bl High Isolation (35 dB @ 0.9 GHz)
M Low Insertion Loss (0.5 dB @ 0.9 GHz)
B Low DC Power Consumption

INDICATOR —_||

PIN 1

o

ASCO02R2-12

f<— 0.050 (1.27 mm) BSC

il f

0.244 (6.20 mm)
0.228 (5.80 mm)

TR

Description PIN%J —>ll— 0.020 051 mm) max.
The ASC02R2-12 is a low cost IC FET SPDT reflective 0.049 0 016 MAX.
general purpose switch in a plastic SOIC-8 package for 0.068 (1.24 mm) 0.41 mm) x
i icati i (1.73 mm) MAX. 0.016 45 CHAMFER
commercial low cost, low power applications. The switch 'S (0.41 mm)
operates with -5, 0 V or 0, +5 V when floated as shown Lﬁ
on the following page.
0.197 (5.00 mm) 0 158 (4.00 mm)
0.189 (4.80 mm) 0.150 (3 80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
. agn . °
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max Unit
Insertion Loss3 DC-0.1 GHz 0.4 0.5 dB
DC-0.5 GHz 0.5 0.6 dB
DC-1.0 GHz 0.6 0.7 dB
DC-2.0 GHz 0.8 1.0 dB
DC-2.5 GHz 1.0 1.1 dB
Isolation DC-0.1 GHz 55 60 dB
DC-0.5 GHz 40 42 dB
DC-1.0 GHz 30 33 dB
DC-2.0 GHz 20 25 dB
DC-2.5 GHz 20 22 dB
VSWR* DC-2.0 GHz 1.2:1 1.4:1
DC-2.5 GHz 1.5:1 1.7:1
" . a2 °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 15 mV
Input Power for 1 dB Compression 0.5-2.0 GHz +22 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz 40 dBm
Control Voltages Viow =010 -0.2V @ 20 pA Max.
Viigh =-5 @ 20 pA to -8 V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Switch DC-2.5 GHz ASCO02R2-12

Typical Performance Data (0, -5 V)
1.2 / 60
1.0 &/ 50 \\\
/
_ 4 40 \\

0.8 77/ A
m +85°C /% m \ =2
°© 0.6 % © Ji—Js \
| _ =T aoc » S~
s /( \\
0.4 20
( - -1
=
0.2 10
1 2 3 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
15 Absolute Maximum Ratings
14 Characteristic Value
RF Input Power 2 W > 500 MHz 0/-8 V
13 0.5W @ 50 MHz 0/-8 V
//‘ Control Voltage +0.2V, -8V
12 Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
14 Ouc 25°CIW
Note: Exceeding these parameters may cause irreversible damage.
1.0
1 2 3 .
Frequency (GHz) PI“ out
VSWR vs. Frequency Q Vs
10 kQ
| O
Jy O— =
Truth Tab'ﬂ 1 CaL =]
Negative Operation =3
v v P GND v Cep
1 2 1—J2 Ji-J3 &'l
0 -5 Isolation Insertion Loss Js O—_ClBL ‘
-5 0 Insertion Loss Isolation

Positive Operation’

External components shown are for positive voltage operation only.

Vi Va Ji—do Ji-J3 Cgt = 100 pF, Cgp = 1000 pF. Capacitance values chosen for operation
Vhigh 0 Isolation Insertion Loss >500 MHz.
0 Vhigh Insertion Loss Isolation

Vhigh = +5 10 +8 V (Vs = VHigh £ 0.2V)
1. Refer to Application Notes for further information.
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General Purpose SPDT Non-Reflective Switches

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

DC-3.0 Low Loss w/Driver 0.5-1.1 60-15 37 SOIC-8 » AK002M2-12 1-42

DC-2.5 High Isolation 0.8-1.2 60-32 44 MSOP-8 AS131-59 1-44

DC-2.5 General Purpose 0.5-1.2 50-26 46 SOIC-8 1-46

DC-2.5 General Purpose 0.6-1.3 60-25 46 SOIC-8 1-48

DC-2.5 General Purpose 0.6-1.3 60-22 40 SOIC-8 1-50

P Available through distribution.
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GaAs IC SPDT Switch With Integral Driver
Non-Reflective DC-2.5 GHz EHAlpha

Features S0IC-8
H Low DC Current < 4 mA Total PIN 8 0,050 (1.27 mm) BSG
B Non-Reflective A H fﬁ T
i + PIN 1 0.244 (6.20 mm)
M Integral Driver +5 V Supply Voltages moroaToR || 0.208 (5.0 mum)
B Low Cost SOIC-8 Plastic Package H
PIN 1 l«—— 0.020 (0.51 mm) MAX.
Description 0.049 0016 MAX.
o 0 P 0.068 (1.24 mm) (0.41 mm)
The GaAs FET IC SPDT non-reflective switch with integral (1.73 mm) MAX. 0.016 45° CHAMFER
driver is offered in the SOIC-8 package. These devices are 'r;—— (0.41 mm)
useful as modulators as well as switches in
instrumentation and telecommunications applications. The 0.197 (5.00 mm) 0 158 (4.00 mmy
integral driver simplifies the external drive circuit, thus 0.189 (4.80 mm) 0.150 (3.80 mm)
saving PC board space and reducing component count. 0.010(0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
u agn . °
Electrical Specifications at 25°C (+5V, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.6 0.7 dB
DC-1.0 GHz 0.7 0.8 dB
DC-2.0 GHz 0.9 1.0 dB
DC-2.5 GHz 1.0 1.1 dB
Isolation DC-0.5 GHz 40 42 dB
DC-1.0 GHz 30 32 dB
DC-2.0 GHz 20 23 dB
DC-2.5 GHz 15 17 dB
VSWR (I/0)* DC-0.5 GHz 1.3:1 1.5:1
DC-2.5 GHz 1.6:1 1.8:1
- . g °
Operating Characteristics at 25°C (+5 V, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.5-2.0 GHz +23 dBm
0.05 GHz +15 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +37 dBm
0.05 GHz +26 dBm
Logic Drives Viow (0) 0 0.5 \"
VHigh (1) 4 5 v
Supply Voltage87 +5V 0.5V @ 1 mATyp. 45 55 \Y
-5V 020V @ 4 mA Typ. -4.8 -5.2 \%
1. All measurements made in a 50 ohm system, unless otherwise specified. 6. Supply voltage must be connected before control voltage is applied. Use of
2. DC = 300 kHz. toggle switches or other similar components may produce voltage spikes
3. Insertion loss changes by 0.003 dB/°C. which can cause irreversible damage to the device.
4. Insertion loss state. 7. Current increases from 4 mA to 5 mA at +85°C.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Switch With Integral Driver Non-Reflective DC-2.5 GHz

AKO002M2-12

Typical Performance Data (+5V, -5 V)

1.2

P
-
3 ~1
1.0 <
Pt
85°C A i
0.8 A
m // L~
© o6 ~J~40cC
. I~ //
— ///
0.4
0.2
1 2 3
Frequency (GHz)
Insertion Loss vs. Frequency
2.0
1.8
1.6
/] /_\\
h / \\
1.2 ///
1.0
1 2 3
Frequency (GHz)
VSWR vs. Frequency
Truth Table
(oH Ji—J2 Ji1-J3
1 Insertion Loss Isolation

0

Isolation

Insertion Loss

“0"=0.0t00.5V,“1"=4.0t0 5.0 V.

60

50 \
N

40
2 AN
30 N
20 —
\
10
2 3

Absolute Maximum Ratings

Frequency (GHz)
Isolation vs. Frequency

Characteristic

Value

RF Input Power

0.5 W > 500 MHz
0.1W @ 50 MHz

Bias Voltage

+7V,-7V

Control Voltage

-0.2, +7V

Operating Temperature

-40°C to +85°C

Storage Temperature -65°C to 150°C
Al 30°C/W
Pin Out
O
GND Y 22 =) )
50
Jo—i—]m ] é i +5V
CaL
¢ —> g I -sv
e
oo [Z Ty e+l EOJS

DC blocking capacitors (Cgl) must be supplied externally.

CgL = 100 pF for operation >500 MHz.
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GaAs SPDT Non-Reflective Switch
DC-2.5 GHz EHAlpha

AS131-59
Features MSOP-8
B Low DC Power Consumption TAJ |=- 0.0256 (0.65 mm) TYP.
B High Isolation (45 dB @ 0.9 GHz) NP 1.
INDICATOR 0.118 (3.00 mm)

_ . + 0.004 (0.1 ) X .90 mm

B Non-Reflective \ q o mm) 0193 (4,90 mm)
HH t

Description PIN 1 % k- 00t2 @30mm) * 0007 o )

The AS131-59 is a high isolation IC FET SPDT

non-reflective switch in a plastic MSOP-8 package for
0.038 (0.95 mm) TYP

commercial applications. The switch operates with 0.030 (0. 75 mm) 0017  0.007 (0.18 mm)

-5,0V or 0, +5 V when floated as shown on the following )\ (0.43 mm) *0.005 (012 mm) 20
page. This general purpose SPDT switch is used in various @E‘L‘_’_* '
telecommunications applications. U *l l_j 3

0.006 (0.15mm)  0.028 (0.70 mm)
0002(005mm) 0.016 (0.40 mm)

Electrical Specifications at 25°C (0, -5 V)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.8 1.0 dB
DC-1.0 GHz 0.9 1.1 dB
DC-2.0 GHz 1.0 1.2 dB
DC-2.5 GHz 1.1 1.4 dB
Isolation DC-0.5 GHz 45 55 dB
DC-1.0 GHz 40 48 dB
DC-2.0 GHz 30 35 dB
DC-2.5 GHz 25 32 dB
VSWR* DC-1.0 GHz 1.6:1 1.8:1
DC-2.0 GHz 1.4:1 1.6:1

Operating Characteristics at 25°C (0, -5 V)

Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 25 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 15 mV
Intermodulation Intercept Point For Two-tone Input Power +10 dBm 0.9 GHz +44 dBm
Input Power For 1 dB Compression 0.5-2.0 GHz +26 dBm
Control Voltages Viow=0to -2V @ 20 pA Max.
Vhigh =-5V @ 50 pA to -8 V @ 200 YA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Input/output.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs SPDT Non-Reflective Switch DC-2.5 GHz AS131-59

Typical Performance Data (0, -5 V)

2.0 70 \
1.6 60 \
@ 1.2 50 \\ Ji=J2
0.8 40 Ji-J3 \
0.4 30
0 20
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 15 2.0 2.5
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency

2.0 - =
Absolute Maximum Ratings

1.8 Characteristic Value
RF Input Power 2 W Max. > 0.5 GHz

1.6 0/-8 V Control

. ~—

Control Voltage +0.2V, -8V

1.4 w\ Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C

1.2 00 25°C/W

1
0 0.5 1.0 1.5 2.0 25 Pin out

Frequency (GHz)
VSWR vs. Frequency

¢ =0
CaL
Truth Table | #% 4] I -
. . —> C
Negative Operation Vil 321V (o} Cor
Vi V2 Ji~Ja J1—J3 - T o E—ir—o
0 -5 Insertion Loss Isolation GND
-5 0 Isolation Insertion Loss External components shown are for positive voltage operation only.
CgL = 100 pF, Cgp = 1000 pF. Capacitance values chosen for operation
. . >500 MHz.
Pasitive Operation
V4 V2 Ji-J2 Ji-J3
VHigh 0 Insertion Loss Isolation
0 VHigh Isolation Insertion Loss
Vhigh = +5 V10 +8 V (Vg = Viigh + 0.2 V)
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GaAs IC SPDT Switch
Non-Reflective DC-2.5 GHz

FAAlpha

Features
B Low DC Power Consumption

B High Isolation (40 dB @ 0.9 GHz)
B Non-Reflective

Description

The AS338-12 is a low cost IC FET SPDT non-reflective
switch in a plastic SOIC-8 package for commercial
applications. The switch operates with -5, 0V or 0, +5 V
when ‘floated’ as shown on the following page. This

AS338-12
$0IC-8
PIN 8 — r— 0.050 (1.27 mm) BSC
il
PIN 1 0.244 (6.20 mm)
INDICATOR \1“0 0.228 (5.80 mm)
e T
PIN 1 ——>| l<— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.

0.068 (1.24 mm) (0.41 mm) x
(1.73 mm) MAX. 0.016 [45 CHAMFER
T ™

T 5

general purpose SPDT switch is used in various tele- 1} MAX
communications applications. 0.197 (5.00 mm) 0.158 (4-00 mm)
0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
- P M °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.5 0.7 dB
DC-1.0 GHz 0.6 0.8 dB
DC-2.0 GHz 0.7 0.9 dB
DC-2.5 GHz 1.2 1.4 dB
Isolation DC-0.5 GHz 43 46 dB
DC-1.0 GHz 36 39 dB
DC-2.0 GHz 27 30 dB
DC-2.5 GHz 23 26 daB
VSWR* DC-0.5 GHz 1.2:1 1.3:1
DC-1.0 GHz 1.2:1 1.4:1
DC-2.0 GHz 1.3:1 1.5:1
. . g °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 8 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 25 mV
Input Power For 1 dB Compression 0.50-2.0 GHz +28 dBm
0.05 GHz +23 dBm
Intermodulation Intercept Point For Two-tone Input Power +5 dBm 0.50-2.0 GHz +46 dBm
0.05 GHz +40 dBm
Control Voltages Viow =010 -2V @ 20 pA Max.

VHigh =-5V @ 50 yA to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2. DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Input/output.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Switch Non-Reflective DC-2.5 GHz

AS338-12

Typical Performance Data (0, -5 V)

2.0 60
1.5 50 N
\ \ J1=Jz
% 1.0 % 40 N \
e \
0.5 30 ~—]
\——
0 20
0 0.5 1.0 1.5 2.0 25 0 1 2 3 4 5
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
2.00 H H
Absolute Maximum Ratings
175 Characteristic Value
' RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
1.50 Control Voltage +0.2V, 0/-8V
/ Operating Temperature -40°C to +85°C
125 Storage Temperature -65°C to 150°C
L Oyc 25°C/W
Note: Exceeding these parameters may cause irreversible damage.
1.00
0.5 1.0 15 2.0 2.5
Frequency (GHz) Pin Qut
VSWR vs. Frequency
o<l e
< [o}—rgo
50
Truth Table g% ¢ S oo
Negative Operation H }_‘5
—>
Vi FL GND
\'A Vy Ji-da Ji-J3 Cep e
0 -5 Insertion Loss Isolation ‘;_{ |—%_§5 MdT 'C__O "
-5 0 Isolation Insertion Loss B
GND
N ion! External components shown are for positive voltage operation only.
Positive Uperatlon CgL = 100 pF, Cgp = 1000 pF for operation >500 MHz.
V1 Vo Ji-J2 Ji-J3
VHigh 0 Insertion Loss Isolation
0 VHigh Isolation Insertion Loss
VHigh =+5t0+8V (Vg = vHigh +0.2V)
1. Refer to Application Notes for further information.
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GaAs IC SPDT Switch
Non-Reflective DC-2.5 GHz EdAlpha

Features S0IC-8
B Low DC Power Consumption PIN 8
(<— 0.050 (1.27 mm) BSC
B Non-Reflective il
i i PIN 1 0.244 (6.20 mm)
B High Isolation (40 dB @ 1 GHz) INDICATOR | 0.228 (5.80 mm)
Lo A—l
nesc"ptmn PlN/fH ——J L— 0.020 (0.51 mm) MAX.
The AS002M2-12 is a low cost IC FET SPDT non- 0.049 0.016 MAX.
reflective switch in a plastic SOIC-8 package. The switch 0.068 (1:24 mm) = < (0.41 mm) x
P SR P AR S ol W 2 Y S T R T, (4 PR e\ RAAY noig 45° CHAMFER
operates witnh -0, U V or U, +5 V wnen Tioated as snown g o mm) MAZ. (0‘21";7‘&“) =
on the following page. This general purpose SPDT switch Lﬁ ’
is used in various telecommunications applications. f——— f—— M»SAX
0.197 (5.00 mm) 0.158 (4.00 mm) '
0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
" ugn . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.7 0.8 dB
DC-1.0 GHz 0.8 0.9 dB
DC-2.0 GHz 1.1 1.2 dB
DC-2.5 GHz 1.3 1.4 dB
Isolation DC-0.5 GHz 42 46 dB
DC-1.0 GHz 36 40 dB
DC-2.0 GHz 27 30 dB
DC-2.5 GHz 23 20 dB
VSWR* DC-0.5 GHz 1.3:1 1.4:1
DC-2.0 GHz 1.5:1 1.6:1
DC-2.5 GHz 1.6:1 1.8:1
. “ g °
Operating Characteristics at 25°C (0, -5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 15 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +24 dBm
0.05 GHz +16 dBm
Intermodulation Intercept Point For Two-tone Input Power +13 dBm 0.50-2.0 GHz +46 dBm
Control Voltages Viow = 0t0-0.2V @ 20 pA Max.
VHigh=-5V @ 50 pA to -8 V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Input/output.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Switch Non-Reflective DC-2.5 GHz AS002M2-12

Typical Performance Data (0, -5 V)

1.4 70
1.2 Z 60
. —
P
°C // /’/ 50
1.0 +85 L
A7
S =Y ) E\ Ji-Js
Vs 7~
0.8 —<A - 40
=21 -40°C
=z dimde \\
0.6 r 30
7 \
0.4 20 ~
1.0 2.0 3.0 1.0 2.0 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 [ Absolute Maximum Ratings
1.8 | Characteristic Value
/ RF Input Power 2 W > 500 MHz 0/-8 V
16 0.5W @ 50 MHz 0/-8 V
//‘ Control Voltage +0.2V,-8V
1.4 Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
1.2 0yc 25°C/W
Note: Exceeding these parameters may cause irreversible damage.
1.0
1.0 2.0 3.0
Frequency (GHz) Pin Out
VSWR vs. Frequency 0
[ o
> S
v [=}——tg0
Truth Table o e
- . BP
Negative Operation L, |
Vy Vy Ji—=Jdo Ji—J3 I L o g— .ﬂ GND
0 -5 Insertion Loss Isolation i t-
5 0 Isolation Insertion Loss ER T i Cae
Positive operaﬁon External components shown are for positive voltage operation only.
CgL = 100 pF, Cgp = 1000 pF for operation >500 MHz.
V4 V2 J1-J J1-J3
VHigh 0 Insertion Loss Isolation
0 VHigh Isolation Insertion Loss

Vhigh = +5 10 +8 V (Vs = Vpigh + 0.2 V)
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GaAs IC SPDT Switch Non-Reflective

DC-2.5 GHz

FAAlpha

Features
W High Isolation (35 dB @ 0.9 GHz)

B Low DC Power Consumption
W Non-Reflective

Description

The ASC02M2-12 is a low cost IC FET SPDT non-
reflective switch in a plastic SOIC-8 package. The switch
operates with -5, 0V or 0, +5V when floated as shown
on the following page. This general purpose SPDT switch
is used in various telecommunications applications.

Electrical Specifications at 25°C (0, -5 V)

Soic-8

PIN 8

NPy

il

PIN 1
INDICATOR —_|

o)

PIN 1

0.068

1.73 mm) MAX.
'
Vo
fe————]
0.197 (5.00 mm)
0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

ASCO02M2-12

[<— 0.050 (1.27 mm) BSC

0.244 (6.20 mm)
0.228 (5.80 mm)

/HHHHmi

——»I I<—— 0.020 (0.51 mm) MAX.

0.049

0.016 MAX.

(0.41 mm)

(1.24 mm) —> (0.41 mm) x
0.016 ‘ F 45° CHAMFER

MAX.
0.158 (4.00 mm)

I :
0.150 (3.80 mm)

0.010 (0.25 mm)
0.007 (0.17 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.7 0.8 dB
DC-1.0 GHz 0.8 1.0 dB
DC-2.0 GHz 1.1 1.2 dB
DC-2.5 GHz 1.2 1.4 dB
Isolation DC-0.5 GHz 37 40 dB
DC-1.0 GHz 32 35 dB
DC-2.0 GHz 24 26 dB
DC-2.5 GHz 18 22 dB
VSWR* DC-0.5 GHz 1.3:1 1.4:1
DC-2.0 GHz 1.5:1 1.6:1
DC-2.5 GHz 1.71 1.8:1
- . g °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 15 mV
Input Power for 1 dB Compression 0.5-2.0 GHz +23 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-2.0 GHz +40 dBm

Control Voltages

Viow=01t0-0.2V @ 20 pA Max.

Vhigh =-5V @ 50 yAto -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC =300 kHz.

3. insertion loss changes by 8.003 d

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SPDT Switch Non-Reflective DC-2.5 GHz

ASCO02M2-12

Typical Performance Data (0, -5 V)

1.4
1.2 —
4
1.0 +85°C /,/ A
7
-
% %/
0.8 ~
/// ~ -40°C
A
0.6 =~
0.4
1.0 2.0 3.0
Frequency (GHz)
Insertion Loss vs. Frequency
2.0
1.8
1.6
1.4 ]
1.2
1.0
1.0 2.0 3.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
Negative Operation
V4 Vo J1-J2 Ji-ds3
-5 0 Insertion Loss Isolation
0 -5 Isolation Insertion Loss
Positive Operation
V4 \73 Ji-do Ji-dg
0 VHigh Insertion Loss Isolation
VHigh 0 Isolation Insertion Loss

Viigh = +5 10 +8 V (Vs = Vpigh 2 0.2 V)

70

60

dB

"IN

40

30

20

\
\
2.0 3.0
Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V

Control Voltage

+0.2V,-8V

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

Oyc

25°C/W

Note: Exceeding these parameters may cause irreversible damage.

Pin Out

O
S

r{ Cep

GND

R

so% A=

2 S

External components shown are for positive voltage operation only.
CgL = 100 pF, Cgp = 1000 pF for operation >500 MHz.

—0J
Co 2

GND
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High Power SPDT Switches

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number
DC-3.0 Medium Power 0.4-0.9 50-17 56 SOIC-8 AHO02R2-12 1-54
DC-3.0 Dual Pos. CTL 0.4-1.2 40-20 55 SOIC-8 AS137-12 1-56
DC-3.0 High IP3 0.6-1.1 50-20 63 SOIC-8 AS144-12 1-58
DC-2.0 1.9 GHz T/R, Pos. CTL 0.4-0.9 40-18 60 MSOP-8 1-60
DC-2.0 0.9 GHz T/R, Pos. CTL 0.4-0.8 40-10 60 SOIC-8 1-62
DC-3.0 1.9 GHzT/R, Pos. CTL 0.4-0.9 40-18 60 SOIC-8 1-64
DC-3.0 General Purpose 0.3-0.6 60-20 61 SOIC-8 AS279-12 1-66
DC-3.0 10 W T/R, High IP3 0.6-1.1 50-20 63 SOIC-8 1-68
» Available through distribution.
 Preferred for new design
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GaAs SPDT IC 4 Watt
T/R Switch DC-2.5 GHz

FAAlpha

AHO02R2-12
Features S0IC-8
W T/R Switch PING o |<— 0.050 (1.27 mm) BSC
W Low Insertion Loss (< 0.5 dB @ 0.9 GHz) illi
PIN 1 0.244 (6.20 mm)
u P'1 dB 24 W’ 0.9 GHZ’ INDICATOR —_|| 0.228 (5.80 mm)
0/-10 V Control Voltage 9 T
H High Linearity (+56 dBm, IP3 @ 0.9 GHz) one — l<— 0020 051 mm) MAX.
B Low DC Power Consumption ; 0.049 ) (%3‘1 GmMn:\)XX-
0.068 .24 mm) -
{1.73 mim) MAX. 0.016 —>] |$/_45“ CHAMFER
Description LL% osimm ||
The AH002R2-12 is an SPDT reflective FET IC switch fe———] l—— Mi;(
designed for low distortion at medium power for cellular e Ei-gg m; 0158 g-gg mm;
. . . . . . . . N mm
radio applications. The switch has a 1 dB compression of 0.010 (0.25 mm) 0.010 (0.25 mm)
4.0 W at 900 MHz and -10 V control. The switch requires 0.004 (0.10 mm) 0.007 (0.17 mm)
a 0 and -10V operation for maximum power handling, but
will operate at 0/-5 V with reduced performance.
" age . °
Electrical Specifications at 25°C (0, -5 V)
Parameter’ Frequency? Min. Typ. Max. Unit
Insertion Loss? DC-0.5 GHz 0.4 0.45 dB
DC-1.0 GHz 0.5 0.6 dB
DC-2.0 GHz 0.65 0.8 dB
DC-2.5 GHz 0.75 0.9 dB
isolation DC-0.5 GHz 33 38 dB
DC-1.0 GHz 26 30 dB
DC-2.0 GHz 20 22 dB
DC-2.5 GHz 17 20 dB
VSWR* DC-0.5 GHz 1.15:1 | 1.2:1
DC-1.0 GHz 1.2:1 1.3:1
DC-2.5 GHz 1.8:1 1.5:1
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ- Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 6 ns
On, Off (50% CTL to 90/10% RF) 12 ns
Video Feedthru 30 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm, 0.9 GHz +56 dBm
Vhigh =-10V
Input Power for 1 dB Compression @-5V 0.9 GHz +27 dBm
@-10V 0.9 GHz +35 dBm
Control Voltages Viow=01t0-02V @ 20 pA Max.
Vhigh=-5V @ 100 pA to -10 V @ 400 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs SPDT IC 4 Watt T/R Switch DC-2.5 GHz AHO002R2-12

Typical Performance Data (0, -5 V)

1.2 60
1.0 50
//
-
0.8 » / 40 N
N 4 yd om
@ 85C |~ 4/ o] \
0.6 1= f/ — 30
-~ ~ 40°C
0.4 =] r 20 ~
— I
1
’/
0.2 10
DC 1.0 2.0 3.0 DC 1.0 2.0 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
1.5 40
-10V
1.4 35
1.3 ~ 30 Z
ke
1.2 Z 25
o /
14 20 ="
1.0 15
DC 1 2 3 DC 02 04 0.8 25
Frequency (GHz) Frequency (GHz)
VSWR vs. Frequency Pin at 1 dB Compression vs.
Frequency and Control Voitage
Absolute Maximum Ratings Pin Out
Characteristic Value O
RF Input Power 7.5 W > 500 MHz, 0/-12 V J -_. I 1 - GND
2.0W @ 50 MHz, 0/-12V =] v
C i
ontrol Voltage +02V, 12V GND 3 1 5]
Operating Temperature -40°C to +85°C J
Storage Temperature -65°C to +150°C Jo 47—% GND
0yc 25°C/W 4 4
Truth Table!
Ve Vs I~ Jmda Mounting Requirements
0 -5 Insertion Loss Isolation For high power applications (> 3 W Py), proper
5 0 Isolation Insertion Loss mounting procedures must be followed because heat is
1. For positive voltage operation refer to Application Notes. transferred through the ground leads.
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GaAs IC High Power SPDT Switch
Positive Control DC-2.5 GHz EﬂAIpha

AS137-12
Features S0IC-8
W High Linearity (IP3 55 dBm @ 0.9 GHz) PING .« 0050127 mm) BSC
B Low Insertion Loss (0.5 dB @ 0.9 GHz) \3 il
i PIN 1 0.244 (6.20 mm)
B Low DC Power Consumption INDICATOR —_| 0.228 (5,80 mm)
Mo
B Positive 3 V to 5 V Control Voltage /H D0 H l
PIN1 —oll«— 0020 (0.51 mm) MAX.
ipti 0.049 0.016 MAX
Description ‘ o - (e A
The AS137-12 is a FET IC SPDT switch in a SOIC-8 (1.73 mm) MAX. 0.016 [45 CHAMFER
plastic package. This switch has been designed for use LL% (041 mm)
where extremely high linearity and low insertion loss are
required. It is controlled with positive voltage, eliminating 0.197 (5.00 mm) f0‘15g (4.00 mm) 'V'AX-
the need for negative voltage. Some standard 0.189 (4.80 mm) 0.150 (3.80 mm)
. . . 0.010 (0.25 mm) 0.010 (0.25 mm)
|mp|ementa_tlons include antenna changeovqr, T/R and 0004 (0.10 mm) 0,007 (0.17 mm)
diversity switching over 2 W. The AS137-12 switch can be
used in many analog and digital wireless communication
systems including cellular, GSM and DECT applications.
Electrical Specifications at 25°C (0, +5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-1.0 GHz 0.45 0.55 dB
DC-2.0 GHz 0.60 0.75 dB
DC-2.5 GHz 0.90 1.20 dB
Isolation DC-1.0 GHz 18 21 dB
DC-2.0 GHz 18 22 dB
DC-2.5 GHz 17 20 dB
VSWR* DC—-1.0 GHz 1.20:11 | 1.3:1
DC-2.0 GHz 12511 | 1.3:1
DC-2.5 GHz 1.30:1 | 1.4:1
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 1.9 GHz +55 dBm
@ +5V
Input Power for 1 dB Compression @ +3V 1.9 GHz +28.5 dBm
@ +5V 1.9 GHz +35 dBm
Control Voltage Viow =010 0.2V @ 20 pA Max.
Vhigh = +3 V @ 100 pA Max. to +5 V @ 200 pA Max.
Vg =Vyigh = 0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.
2. DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Power SPDT Switch Positive Control DC-2.5 GHz AS137-12
Typical Performance Data (0, +5 V)
1.4 / / 40
1.2 /7 35
1.0
// / %
o 08 4 m \
° 0.6 85°C 5 25
’ 25°C | 20 \
0.4 0°C
0.2 15
0 10
DC 1 2 3 DC 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
17 Absolute Maximum Ratings
1.6 Characteristic Value
RF Input Power 6 W Max. > 900 MHz,
1.5 0/+5 Control
m j Control Voltage -0.2V, +8V
g 14
/ Operating Temperature -40°C to +85°C
1.3 / Storage Temperature -65°C to +150°C
1.2 ~_ Ouc 85°C/W
1.1
bC ! 2 8 Pin Out
Frequency (GHz)
VSWR vs. Frequenc © «]
aueney w0 i—=] j =),
I 1
Truth Table oo - S—rgow
H i
V4 Vo Ji—Ja Ji-d3 GND 1 :BE Vs
VHigh 0 Isolation Insertion Loss |
0 VH|gh Insertion Loss Isolation J3 OE:? 1 Vi
Vhigh = +3t0 +5 V (Vg = Vpigh + 0.2 V)
DC blocking capacitors Cg| must be supplied externally.
CpgL =100 pF.
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GaAs IC High Power
SPDT Switch DC-2.0 GHz

EHAlpha

AS144-12

Features SOIC-8
M High Linearity (+61 dBm IP3 @ 0.9 GHz) PINE 0,050 (1,27 mm) BSC
B Low Insertion Loss (0.4 dB @ 0.9 GHz) AH |
i PIN 1 0.244 (6.20 mm)
W Low DC Power Consumption moioAToR || 0558 .50 mm)
i HHH
Description ons —= l<— 0,020 (051 mm) max.
The AS144-12 is a GaAs IC FET SPDT switch in a 0.049 0.016 MAX.
SOIC-8 plastic package. This switch has been designed 0.068 (1.24 mm) (0.41 mm) x
for use where extremely high linearity and low insertion (173 mm) MAX. 0.016 F/' 45" CHAMFER
. . . (0.41 mm)
loss are required. Some standard implementations L%
include antenna changeover, T/R and diversity switching e l«— MAX
over 2 watts. The AS144-12 switch can be used in many 0.197 (5.00 mm) 0.158 (4.00 mm) ‘
L . L 0.189 (4.80 mm) 0.150 (3.80 mm)
analog and digital wireless communications systems 0.010 (0.25 mm) 0.010 (0.25 mm)
including cellular, GSM and DECT applications. 0.004 (0.10 mm) 0.007 (0.17 mm)
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.35 0.5 dB
DC-1.0 GHz 0.40 0.6 dB
DC-2.0 GHz 0.60 0.8 dB
Isolation DC-0.5 GHz 33 40 dB
DC-1.0 GHz 25 30 dB
DC-2.0 GHz 17 22 dB
VSWR# DC-2.0 GHz 1.3:1 1.4:1
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 30 ns
On, Off (50% CTL to 90/10% RF) 35 ns
Video Feedthru 12 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +61 dBm
Input Power for 1 dB Compression 0.9 GHz +33 dBm

Control Voltages Viow =010 -0.2 @ 20 pA Max.

VHigh=-5V @ 50 pAto -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Power SPDT Switch DC-2.0 GHz AS144-12

Typical Performance Data (0, -5 V)

0.7 60

0.6 50 N

0.5
L~

m m \
© o

0.4 30

/ \_’_
0.3 20
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)

Insertion Loss vs. Frequency Isolation vs. Frequency

20 Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 5 W Max. > 0.9 GHz,
1.6 0/-5 V Control
Control Voltage +0.2V, -8V
1.4 Operating Temperature -40°C to +85°C
‘/ \\ Storage Temperature -65°C to +150°C
1.2 Byc 85°C/W
1'ODC 1.0 2.0
' ' Pin
Frequency (GHz) OUt
VSWR vs. Frequency IN@)
Ji -j I I H=leno
Truth Table oo o3| s
V4 V2 Ji-J2 Ji-d3 i
0 -5 Isolation Insertion Loss . %:@ GND
-5 0 Insertion Loss Isolation Vo f ' Vi
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GaAs IC High Power SPDT Switch
Positive Control DC-3 GHz EHAlpha

AS150-59
Features MSOP-8
M High Linearity (IP3 55 dBm @ 1.9 GHz) 7* - 0.0256 (0.65 mm) TYP.
B High Isolation (30 dB @ 1.9 GHz) SNPRL: i1 1 N
INDICATOR 0.118 (3.00 mm)

M Low Insertion Loss (0.55 dB @ 1.9 GHz) AN q = 0002 @.1mm) 0193 490 mm)
W Low DC Power Consumption /,H HEEH ]

" PIN 1 +0.006 (0.15 mm)
M Positive 3V or 5V Control Voltage = 0.012(030mm) _ ¢ 602 (0.05 mm)
Nacnvindinn 0.038 (0.95 mm) TYP 0.007 (0.18
DoGouIIpLIvn 0.030 075 mm) 0.017 UU \U |v:32rrr1nmnf1
The AS150-59 is an IC FET SPDT switch in a MSOP-8 (043 m’“ ot J e
plastic package. This switch has been designed for use

where extremely high linearity and low insertion loss are *— o T

required. It is controlled with positive voltage eliminating the 0.006 (0.15mm)  0.028 (0.70 mm)
need for negative voltage. Some standard implementations 0.002 (0 05mm)  0.016 (° 40 mm)
include antenna changeover, T/R and diversity switching

over 2W.The AS150-59 switch can be used in many analog

and digital wireless communication systems.

Electrical Specifications at 25°C (0, +5 V)
Parameter’ Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-1.0 GHz 0.45 0.55 dB
1.0-2.0 GHz 0.6 0.75 dB
2.0-3.0 GHz 0.9 1.2 dB
Isolation DC-1.0 GHz 19 22 dB
1.0-2.0 GHz 18 20 dB
2.0-3.0 GHz 20 23 dB
VSWR* DC-1.0 GHz 1.2:1 1.3:1
1.0-2.0 GHz 1.3:1 1.4:1
2.0-3.0 GHz 1.7:1 1.8:1
. . _as °
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 1.9 GHz +55 dBm
Input Power for 1 dB Compression +3V 1.9 GHz +28.5 dBm
+5V 1.9 GHz +35 dBm
Control Voltage Viow=0100.2V @ 20 pA Max.
Viigh =+3V @ 100 pA Max. to +5V @ 200 pA Max.
VS = VHigh +02V

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime puise and 500 MHz bandwidth.
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GaAs IC High Power SPDT Switch Positive Control DC-3 GHz AS150-59

Typical Performance Data (0, +5 V)

0.9 40

: 7] IN
-/ "N\

0.6

o fua}
° 05 =228 / ° \
. o /
o 25°C 20
' 0°C
0.3 15
0.2 10
DC 1 2 3 DC 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
1.7 . .
Absolute Maximum Ratings
1.6 Characteristic Value
15 / RF Input Power 6 W Max. > 900 MHz,
' / 0/+5 Control
1.4 Supply Voltage +8V
/ Control Voltage -0.2V, +8V
1.3 Operating Temperature -40°C to +85°C
1.2 / Storage Temperature -65°C to +150°C
/ Oyc 85°C/W
11 L
DC 1 2 3
Frequency (GHz) Pin Qut
VSWR vs. Frequency 5
GND L =0 s
BL
Truth Table = e
1o—{—faf ] T = v
CaL
V4 Vs Ji-J2 Ji-Jd3 GND =] a F—0J.
VHigh 0 Isolation Insertion Loss CeL
0 VHigh Insertion Loss Isolation External DC blocking capacitors are required on all RF ports.
VHigh = +310 +5V (Vs = Viyigh £ 0.2 V) Cgp = 100 pF for operation >500 MHz.
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GaAs IC High Power SPDT Switch

Positive Control DC-2 GHz

i Alpha

Features

SOIC-8

B High Linearity (55 dBm IP3 @ 0.9 GHz)
M Low Insertion Loss (0.4 dB @ 0.9 GHz)
W High Isolation (35 dB @ 0.9 GHz)

B Low DC Power Consumption

B Positive 3 V to 5 V Control Voltages

PIN 8

\ﬂﬂﬁi

AS277-12

—> < 0.050 (1.27 mm) BSC

PIN 1
INDICATOR —_||

o

0.244 (6.20 mm)
0.228 (5.80 mm)

PIN 1

0.068

T 4

L— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.

(1.24 mm) —~| (0.41 mm) x
0.016 ’r/—45" CHAMFER

Deseriptiﬂn ‘Ey-—_(1.73 mim) MAX. (0.41 mm)
The AS277-12 is an IC FET SPDT switch in an SOIC-8 Lﬁ L“ g
plastic package. It is a reflective switch designed for use Tm) TO 158 (.00 mij MAX
where extremely high linearity and low insertion loss are 0.189 (4.80 mm) 0.150 (3.80 mm)
required. It is controlled with positive voltage eliminating 0.010 (0.25 mm) 0.010 (0.25 mm)
the need for negative voltage. Some standard 0004 (0.10 mm) 0.007 (0.7 mim)
implementations include antenna changeover, T/R and
diversity switching over 2 W. The AS277-12 switch can be
used in many analog and digital wireless communication
systems including cellular, GSM and DECT applications.
Electrical Specifications at 25°C (0, +5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-1.0 GHz 0.4 0.50 dB
DC-2.0 GHz 0.6 0.75 dB
Isolation DC-1.0 GHz 30 33 dB
DC-2.0 GHz 16 18 dB
VSWR* DC-1.0 GHz 1.1:1 1.2:1
DC-2.0 GHz 1.3:1 1.4:1
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +35 dBm

Control Voltage

Viow =010 02V @ 20 yA Max.

VHigh = +3 V @ 100 pA Max. to +5V @ 200 pA Max.

Vg = VHigh +02V

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Power SPDT Switch Positive Control DC-2 GHz AS277-12

Typical Performance Data (0, +5 V)

0.7 / 60
06 e 50
85°C / / \
0.5 40 \
o / m /\
° 25°C A © N—1 AN
0.4 30
| — \
| |t —— ] 0C NGO
0.3 20
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
2.0 = =
Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 6 W Max. > 0.9 GHz,
1.6 0/+5 V Control
Supply Voltage +8V
1.4 Control Voltage -0.2V, +8V
/ Operating Temperature -40°C to +85°C
12 st T t -65°C to +150°C
— orage Temperature 0 +
Oyc 85°C/W
1.0
DC 1.0 2.0
Frequency (GHz) Pin out
VSWR vs. Frequency
O
eno[= 1Y [oF—i——o
Truth Table . TN
Vs (o ~ v
V4 Va2 Ji—J2 Ji1-Jds o] ] ve
VHigh 0 Isolation Insertion Loss Ji ’ <« :UE v,
0 VHigh Insertion Loss Isolation CaL
Vhigh = +3 10 +5 V (Vg = Viyigh + 0.2 V) J
e R I

DC blocking capacitors, Cg| must be supplied externally.
CgL = 100 pF for operation >500 MHz.
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GaAs IC High Power Positive Control
SPDT Switch DC-3 GHz

EHAlpha

Features

SoIc-8

M High Linearity (IP3 55 dBm @ 1.9 GHz)
M High Isolation (30 dB @ 1.9 GHz)

M Low Insertion Loss (0.55 dB @ 1.9 GHz)
M Positive 3 V to 5 V Control Voltage

M Low DC Power Consumption

Description

The AS278-12 is an IC FET SPDT switch in a SOIC-8
plastic package. The AS278-12 has been designed for use
where extremely high linearity and low insertion loss are
required. It is controlled with positive voltage eliminating
the need for negative voltage. Some standard
implementations include antenna changeover, T/R and
diversity switching over 2 W. The AS278-12 switch can be
used in many analog and digital wireless communication

PIN 8

—

MHH

AS278-12

~<— 0.050 (1.27 mm) BSC

i

PIN 1
INDICATOR —_||

0.244 (6.20 mm)
0.228 (5.80 mm)

HH
PIN/1J:1__’I|

0.068
— (1.73 mm) MAX.

|
v
f———]
0.197 (5.00 mm)

(
0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

iR}

l«— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.

(1.24 mm) (0.41 mm) x
0.016 »l r_/_45 CHAMFER
(0.41 mm) “
! MAX
0.158 (4.00 mm) ’
0.150 (3.80 mm)
0.010 (0.25 mm)
0.007 (0.17 mm)

systems.
u g . °
Electrical Specifications at 25°C (0, +5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-1.0 GHz 0.45 0.55 dB
1.0-2.0 GHz 0.6 0.75 daB
2.0-3.0 GHz 0.9 1.2 dB
Isolation DC-1.0 GHz 20 23 dB
1.0-1.8 GHz 22 25 dB
1.8-2.1 GHz 27 31 dB
2.1-3.0 GHz 10 12 dB
VSWR* DC-1.0 GHz 1.2:1 1.3:1
DC-2.0 GHz 1.3:1 1.4:1
DC-3.0 GHz 1.7:1 1.8:1
. . am °
Operating Characteristics at 25°C (0, +5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 1.9 GHz +55 dBm
Input Power for 1 dB Compression @ +3V 1.9 GHz +28.5 dBm
@ +5V 1.9 GHz +35 dBm

Control Voltage

Viow =010 0.2V @ 20 pA Max.

Vhigh = +3 V @ 100 pA Max. to +5V @ 200 pA Max.

Vs = Vhigh £ 0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Power Positive Control SPDT Switch DC-3 GHz

AS278-12

Typical Performance Data (0, +5 V)

0.9
0.8 / Z
0.7 ///j
0.6 / /
@ g f
° 05 85°C
25°C - 0°C
0.4
0.3
0.2
DC 1 2 3
Frequency (GHz)
Insertion Loss vs. Frequency
1.7
1.6 7
1.5 /
14 /
1.3
1.2
1.1 l—o1
DC 1 2 3
Frequency (GHz)
VSWR vs. Frequency
Truth Table
V4 Vy Ji=d2 Ji-d3
Vhigh 0 Isolation Insertion Loss
0 VHigh Insertion Loss Isolation

Vhigh = +3 10 +5 V (Vs = Vhyigh + 0.2 V)

40 \
35

o\

NN

dB

20 \

15

o \
DC 1 2 3

Frequency (GHz)
Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

6 W Max. > 900 MHz,
0/+5 Control

Supply Voltage

+8V

Control Voltage

0.2V, +8V

Operating Temperature

-40°C to +85°C

Storage Temperature

-65°C to +150°C

Qyc 85°C/W
Pin Out
O
GND [Zﬂ: t f‘ 3 teo0 Js
vs =1 =
hogi—1=] }&AT = v
GND EU:TW r—(go Ja

DC block capacitors Cgi must be supplied externally.

CgL = 100 pF for operation >500 MHz.
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GaAs IC High Power SPDT Switch

DC-2.0 GHz

FAAlpha

Features

M High Linearity (55 dBm IP3 @ 0.9 GHz)
B Low Insertion Loss (0.4 dB @ 0.9 GHz)
B Low DC Power Consumption

Description

The AS279-12 is a low cost IC FET SPDT switch in an
SOIC-8 plastic package. This switch has been designed
for use where extremely high linearity and low insertion
loss are required. Some standard implementations
include antenna changeover, T/R and diversity switching
over 2 W. The AS279-12 switch can be used in many
analog and digital wireless communication systems
including cellular, GSM and DECT applications.

AS279-12

PIN 8
—>| < 0.050 (1.27 mm) BSC

PIN 1 0.244 (6.20 mm)

INDICATOR ~4, 0.228 (5.80 mm)
P,N/H 0.020 (0.51 mm) MAX.
0.049 0.016 MAX
0.068 (1.24 mm) (0.41 mm)
(1.73 mm) MAX. 0.016 45° CHAMFEH
E—_ (0.41 mm)

Electrical Specifications at 25°C (0, -5 V)

¥
!
0.197 (5.00 mm)

0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

MAX
0.158 (4.00 mm)
0.150 (3.80 mm)

0.010 (0.25 mm)
0.007 (0.17 mm)

Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 0.3 0.4 dB
DC-0.5 GHz 0.35 0.5 dB
DC-1.0 GHz 0.4 0.6 dB
DC-2.0 GHz 0.6 0.8 dB
Isolation DC-0.1 GHz 50 55 dB
DC-0.5 GHz 33 40 dB
DC-1.0 GHz 25 30 dB
DC-2.0 GHz 15 20 dB
VSWR* DC-2.0 GHz 1.3:1 1.4:1
B . _gs °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 30 ns
On, Off (50% CTL to 90/10% RF) 35 ns
Video Feedthru 20 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +33 dBm

Control Voltages

Viow =01t0-02V @ 20 pA Max.

Vhigh=-5V @ 50 pAto -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Power SPDT Switch DC-2.0 GHz AS279-12

Typical Performance Data (0, -5 V)

0.7 60
0.6 50
m 05 40 \\
N // %
0.4 30
/ ——
0.3 20
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
2.0 = =
Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 5 W Max. > 0.9 GHz,
1.6 0/-5 V Control
Control Voltage +0.2V, -8V
1.4 Operating Temperature -40°C to +85°C
—
] N Storage Temperature -65°C to +150°C
1.2 0uc 85°C/W
1.0
DC 1.0 2.0 Pin out
Frequency (GHz)
VSWR vs. Frequency O
GND — (=] %
Truth Table Y/ e Y 2
Vq Vo Ji—Jo Ji-J3 o 4 <«
Ji|w \
0 -5 Isolation Insertion Loss ' ?“ :@ !
-5 0 Insertion Loss Isolation GND ’ 17 . n
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GaAs SPDT IC 10 Watt T/R Switch
DC-2.5 GHz A Alpha

AWO002R2-12
Features SOIC-8
B T/R Switch PIN8
—> < 0.050 (1.27 mm) BSC
M High Isolation (30 dB @ 0.9 GHz) il H——f
B Designed for Mobile Radio Applications PIN 1 0.244 (6.20 mm)
INDICATOR —_{| 0.228 (5.80 mm)
BP,p>10W@ 0.9 GHz OHHH
B High Intercept Point (IP3 +63 dBm,@ 0.9 GHz) onfs —= l<— 0.020 051 mm) MaX.
D . g 0.049 0.016 MAX
r ion 0.068 (1.24 mm) (0.41 mm)
escriptio . . , (1.73 mm) MAX. 0.016 45 CHAMFER
The AW002R2-12 is a high power IC FET SPDT switch Y (0.41 mm)
in a plastic SOIC-8 package. This switch has been Lﬁ
designed for use where extremely high linearity is 0‘197 (5.00 m’m) 0 158 (4.00 mr]
required. It can be controlled with positive, negative or a 0.189 (4.80 mm) 0.150 (3.80 mm)
combination of both voltages. Some standard 0.010 (0.25 mm) 0.010 (0.25 mm)
implementations include antenna changeover, T/R and 0.004 (0.10 mm) 0.007 (0.17 mm)
diversity switching over 2 W. This switch can be used in
many analog and digital wireless communication systems
including cellular, GSM and PCS applications.
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.7 0.8 dB
DC-1.0 GHz 0.8 0.9 dB
DC-2.5 GHz 1.0 1.1 dB
Isolation DC-0.5 GHz 33 37 dB
DC-1.0 GHz 28 30 dB
DC-2.5 GHz 20 22 dB
VSWR* DC-1.0 GHz 1.2:1 1.4:1 dB
DC-2.5 GHz 1.5:1 1.7:1 dB
. . s °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 6 ns
On, Off (50% CTL to 90/10% RF) 12 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 5V 0.9 GHz +35 dBm
10V 0.9 GHz +40 dBm
Intermodulation Intercept Point For Two-tone Input Power +13 dBm
1P2 0.9 GHz +75 dBm
IP3 0.9 GHz +63 dBm
Control Voltages Viow =-12.0 V<V oy <0V, 500 pA Max.
VHigh =0V< VHigh < +12.0V, 500 pA Max.
Differential = + 5.0 V < (Viigh — Viow) < +12.0V
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs SPDT IC 10 Watt T/R Switch DC-2.5 GHz AW002R2-12

Typical Performance Data (0, -5 V)

1.2 60
1
10 85“0 /'/ 50
P /
0.8 L= 40 S
m s ﬁc L~ - o0 \
© —— ~-40°C 5
——— |_— ~
0.6 = 30
I I By
0.4 20
0.2 10
DC 1.0 2.0 3.0 DC 1.0 2.0 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
15 45
-10V
1.4 40 /
— A SV
1.3 - E 35
| cl
z 30
1.2 £
1.1 2
1.0 20
DG ] N 3 DC 1 2 3
Frequency (GHz) Frequency (GHz)

Py at 1 dB Compression vs.

VSWR vs. Frequency Frequency and Control Voltage

Absolute Maximum Ratings Pin Out
Characteristic Value
O
RF Input Power 11 W> 0.9 GHz, I
0,-12V ot~ =] iy (] N
Control Voltage (VHigh — Viow) < 12V \ La i
GND > @ —o
Operating Temperature -40°C to +85°C v % i CoL
Storage Temperature -65°C to +150°C s ‘ —T J—E@ GND
Oyc 85°C/W CaL T T *
Truth Table
Vi | V2 Ji=dp J1-J3 External DC blocking capacitors (Cgy) are required only if Vijign > 0.0 V.
Viow VHigh Insertion Loss Isolation CpL = 100 pF for operation >500 MHz.
Vhigh Viow Isolation Insertion Loss

Viow =0t0-12.0V

VHigh =010 +12.0V

Differential = +5.0 V < (Vhigh — Viow) < +12.0V
Refer to Application Notes for further information on
differential voltage operation.
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High Linearity SPDT Switches

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

DC-2.0 General Purpose 0.3-0.7 45-10 55 MSOP-8 » AS103-59 1-72
DC-2.0 Dual CTL 0.3-0.7 42-10 55 MSOP-8 AS116-59 1-74
DC-2.0 Low Cost, 6 Lead Pkg. 0.3-1.0 40-10 55 SOT-6 1-76
DC-2.0 Dual CTL 0.3-1.0 40-10 55 MSOP-8 AS138-59 1-78
DC-2.0 Low Cost, 6 Lead Pkg. 0.3-0.7 42-10 55 SOT-6 1-80
DC-2.0 Pos.CTL 0.3-1.0 40-10 55 SSOP-8 AS358-62 1-82
DC-2.0 Neg.CTL 0.3-1.0 40-10 55 SSOP-8 1-84

» Available through distribution.
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GaAs IC 2 Watt High Linearity Positive

Control SPDT Switch DC-2.0 GHz

EHAlpha

Features

MSOP-8

M High Linearity (55 dBm IP3 @ 0.9 GHz)
M Low Insertion Loss (0.3 dB @ 0.9 GHz)
B Low DC Power Consumption

M Positive Control Voltage

Description

The AS103-59 is a FET IC high power SPDT switch in a
MSOP-8 plastic package. This switch has been designed
for use where extremely high linearity and low insertion

AS103-59

<~ 0.0256 (0.65 mm) TYP.

HHT%H i

PIN 1
INDICATOR

f

T

0.118 (3.00 mm)
+ 0.004 (0.1 mm)
SQ.

0.193 (4.90 mm)
REF.

\'ﬂ
L

7.0°
0.038 (0.95 mm) Typ,
0.030 (0.75 mm) »\

0.017

(0.43 mm)

b

N

+0.006 (0.15 mm)

- 0.012 (0.30 mm) _ 0.002 (0.05 mm)

0.007 (0.18 mm)
+0.005 (0.12 mm)j 8.0°

MAX.

loss are required. It can be controlled with positive, ¥ I
negative or a combination of both voltages. Some standard
i i i 0.006 (0.15mm)  0.028 (0.70 mm)
|mplementgtlops include antenna changgover, T/R and 0,003 (005 mm) 0,016 (0.40 mm)
diversity switching over 2 W. It can be used in many analog
and digital wireless communication systems including
cellular, GSM and DECT applications.
. ags . °
Electrical Specifications at 25°C (0, +5 V)
Parameter’ Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 0.4 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC-2.0 GHz 8 10 dB
VSWR* DC-1.0 GHz 1.3:1 1.4:1
DC-2.5 GHz 1.3:1 1.6:1
. I °
Operating Characteristics at 25°C (0, +5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +35 dBm

Control Voltages

Viow=0100.2V @ 20 pA Max.

VHigh = +3V @ 100 pA Max. to +5 V @ 200 pA Max.

Vs = VHigh +02V

1. All measurements made in a 50 ohm system, unless otherwise specified.

2. DC = 300 kiHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 2 Watt High Linearity Positive Control SPDT Switch DC-2.0 GHz

AS103-59

Typical Performance Data (0, +5 V)

0.7
0.6 //
05 /
o
T
0.4
0.3 —
0.2
DC 1.0 2.0
Frequency (GHz)
Insertion Loss vs. Frequency
2.0
1.8
1.6
1.4
1.2 /
1.0 ~
DC 1.0 2.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
v, Vo Ji—J2 Ji—ds
VHigh 0 Isolation Insertion Loss
0 VHigh Insertion Loss Isolation

Vhigh = +310 +8 V (Vg = VHigh +0.2V)

60
50
40
® \
°
30
i \ L
—
10
DC 1.0 2.0
Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

6 W Max. > 900 MHz,

0/+8 V Control

Supply Voltage

+8V

Control Voltages

-0.2V,+8V

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

Oyc 25°C/W
Pin Out
GND % l- 0%
Vs <+ Vs
Ji O——I < 1@ Vi
anp B lafdz

DC blocking capacitors (Cg) must be supplied externally.

CpL = 100 pF for operation >500 MHz.

Alpha Industries, Inc. [781] 935-5150 ¢ Fax [617] 824-4579 ¢ Email sales @alphaind.com ¢ www.alphaind.com
Specifications subject to change without notice. 3/98A

1-73



GaAs IC 2 Watt High Linearity SPDT
Switch DC-2.0 GHz EHAlpha

AS116-59
Features MSOP-8
M High Linearity (55 dBm IP3 @ 0.9 GHz) 744 I~ 0.0256 (0.65 mm) TYP.
B Low Insertion Loss (0.35 dB @ 0.9 GHz) ey OO
INDICATOR 0.118 (3.00 mm)

M Low DC Power Consumption AN 4 * 0-002 (()0-1 mm)  0.193 g;E.io mm)
M Small MSOP-8 Package /,H HEH i

PIN 1 ~ 0012030 mm) S ':(?26((5)'3; nan;)
Description N
The AS116-59 is a GaAs FET IC high power SPDT switch 0.038 (0.95 mm) 0.007 (0.18 mm)
in an MSOP-8 package. This switch has been designed 0030 075 mm) oié”nfm £0.005 (0.12 mm
for use where extremely high linearity and low insertion j'

loss are required. It can be controlled with positive,
negative or a combination of both voltages. Some standard
implementations include antenna changeover, T/R and
diversity switching over 2 W. The AS116-59 switch can be
used in many analog and digital wireless communication
systems including cellular applications.

- N

0.006 (0.15mm)  0.028 (0.70 mm)
0.002 (o 05 mm) 0.016 (0.40 mm)

Electrical Specifications at 25°C (0, -5 V)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 0.4 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC-2.0 GHz 8 10 dB
VSWR* DC-1.0 GHz 1.3:1 1.4:1
DC-2.0 GHz 1.3:1 1.8:1

Operating Characteristics at 25°C (0, -5 V)

Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +35 dBm
Control Voltages Viow=010-0.2V @ 20 pA Max.
VHigh =-5V @ 50 pAto -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4.Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 2 Watt High Linearity SPDT Switch DC-2.0 GHz AS116-59

Typical Performance Data (0, -5 V)

0.7 60
0.6 50
0.5 / 40

dB
dB

0.4 30 N
0.3 20 \
\\
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
2.0 " .
Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 6 W Max. > 900 MHz
1.6 0/-5 V Control
Control Voltage +0.2V,-10V
1.4 Operating Temperature -40°C to +85°C
- /,___\ Storage Temperature -65°C to +150°C
i2 0yc 25°C/W
1.0
DC 1.0 2.0 Pin Ollt
Frequency (GHz)
©
VSWR vs. Frequency ano E Js
open [ ha \Z
%Y«
Truth Table e, T
GND — Jz
2 \73 Ji-J2 Ji—J3
0 -5 Isolation Insertion Loss
-5 0 Insertion Loss Isolation
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GaAs IC 2 Watt High Linearity

SPDT Switch DC—2.0 GHz EHAlpha

AS128-73

Features
M High Linearity (48 dBm IP3 @ 0.9 GHz)

M Low Insertion Loss (0.35 dB @ 0.9 GHz)

B Antenna Changeover and T/R Cellular
Switch

SOT-6

0.074
(1.90 mm REF.) [*~ ~
. ; 0.126 (3.20 mm)
PIN 6“'m ﬂ m L 0.087 (2.20 mm)
' ‘ 0.071 (1.80 mm)

PIN 1
INDICATOR—O 11 | 40:052(1.30mm)

PIN 1 — LJ \
B Ultra Miniature SOT-6 Lead Package 0.020 (0.51 mm)—! ==/« 0,037 (0.95 mm) REF.
0.014 (0.350 mm)
0.012
P 0.057 (1.45 mm) (030 mm)
Description oo oos@omm | soki | [T
The AS128-73 is a FET IC high power SPDT switch in a 0.000 . 026w
SOT-6 plastic package. This switch is designed for use (o.oome) || || 0.004
where extremely high linearity, low insertion loss and T 8 f .] o (0.10 mm)
ultraminiature package size are required. It can be prr Al N 5';) 1
: n : : : 0.122 (3.10 mm E .61 mm
controlled with positive, negative or a combination of both 0.106 (270mm) 0,004 (0.10 mm)
voltages. Some standard implementations include
antenna changeover, T/R and diversity switching over
2 W. The AS128-73 switch can be used in many analog
and digital wireless communication systems including
cellular applications.
- g . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 04 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC-2.0 GHz 8 10 dB
VSWR* DC-1.0 GHz 1.4:1 1.5:1
DC-2.0 GHz 1.8:1 2.0:1
. . ae °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +48 dBm
Input Power for 1 dB Compression 0.9 GHz +33 dBm
Control Voltages Viow =-10.0V <V, <0V, 500 pA, Max.
VHigh =0V< VHigh <+10.0V, 500 pA, Max.
Differential = 5.0 V < (Vhigh — Viow) < 10.0 V
1. Ali measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 2 Watt High Linearity SPDT Switch DC-2.0 GHz AS128-73
Typical Performance Data (0, -5 V)
1.0 /‘ 60
0.8 F 50
0.6 // 40 \
: 3 I\
0.4 30
L —] N
//
0.2 20
—
—~—|
0 10 [~
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 6 W Max. > 900 MHz,
16 0/-5 V Control
/ Control Voltage +0.2V,-10V
1.4 Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C
12 // 01 25°C/W
1.0
DC 1.0 2.0 Pin uut
Frequency (GHz)
VSWR vs. Frequenc
q y Jo oai ' #—__DE V4
Truth Table anp i —ou,
Negative or Differential Voltage Operation! s o? L_‘T Vo
BL
Vq Vo Ji-Jp Ji-J3
Viow Vhigh Insertion Loss Isolation Negative and Differential Voltages
Vhigh Viow Isolation Insertion Loss

—_

.Where supply voltage is limited and for improved high power linearity a

larger differential voltage can be obtained by using a positive voltage for
VHhigh along with a negative voltage for Vi oy. Refer to application notes for

further information.

Positive Voltage Operation

\" \Z3 Ji-J J1-Js
0 VHigh Insertion Loss Isolation
Vhigh 0 Isolation Insertion Loss

Vhigh = 45 to +10V (Vg = Vjgn + 0.2 V)

Jp O =]
BL

GND

Jsoc—BLi_T T—WZ

V2

Positive Operation

DC block components must be supplied externally.

CgL = 100 pF for operation >500 MHz.
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GaAs IC 2 Watt High Linearity
SPDT Switch DC—2 GHz EHAlpha

AS138-59
Features MSOP-8
MW High Linearity (55 dBm IP3 @ 0.9 GHz) Té -~ 0.0256 (0.65 mm) TYP.
W Low Loss (0.35 dB @ 0.9 GHz) SNPR: L N
INDICATOR 0.118 (3.00 mm)
W Antenna Changeover and T/R Cellular AN + 0.004 (0.1 mm)  0.193 (4.90 mm)
Switch N - AER

/'HjB !
W -3 to -5 V Operation PIN 1 e 0012 030 mm) * (?ggf(g)(;;m)
DESCI‘iptiOII 0.038 (0.95 mm) T7\',OF:

' . .18 mm)

The AS138-59 is a GaAs FET IC high linearity SPDT 0.030 ‘0'15 ™ 0017 o0

switch in a MSOP-8 plastic package. This switch is
designed for use where extremely high linearity and low ¥
insertion loss are required. It can be controlled with
positive, negative or a combination of both voltages. Some
standard implementations include antenna changeover,
T/R and diversity switching over 2 W. The AS138-59 switch
can be used in many analog and digital wireless
communication systems including cellular applications.

Electrical Specifications at 25°C (0, -5 V)

(0.43mm) *0.005 (0.12 mmj 8.0’

L_ MAX.
r 4

0.006 (0.15mm)  0.028 (0.70 mm)
0.002 (0.05mm)  0.016 (0.40 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 0.4 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC-2.0 GHz 8 10 dB
VSWR* DC-1.0 GHz 1.3:1 1.4:1
DC-2.0 GHz 1.5:1 1.8:1
- . _as °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +35 dBm
Control Voltages Viow=010-02V @ 20 pA Max.
Vhigh =-3V @ 50 pA to -5V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 2 Watt High Linearity SPDT Switch DC-2 GHz AS138-59

Typical Performance Data (0, -5 V)

0.7 60

/ o

0.5 / 40

@ 5\
0.4 30 N
0.3 20 \ |
\
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)

Insertion Loss vs. Frequency Isolation vs. Frequency

20 Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 6 W Max. > 0.9 MHz,
1.6 0/-5 V Control
Control Voltage +0.2V, -8V
1.4 Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C
1.2 / Byc 25°C/W
S~ ~—
1.0
be 10 20 Pin Out
Frequency (GHz) o)
GND =1 I\
VSWR vs. Frequency v )
OPEN I =V,
J1 ’ D :@ V1
Truth Table GND W Ja
V4 Vy ) Ji-d3
0 -5 Isolation Insertion Loss
-5 0 Insertion Loss Isolation
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GaAs IC High Linearity Positive Control
SPDT Switch DC-2.0 GHz EHAlpha

AS139-73
Features SOT-6
M High Linearity (55 dBm IP3 @ 0.9 GHz) 0.074
(1.90 mm REF.) [*~ ~
i ; : 0.126 (3.20 mm)
B Low Insertion Loss (0.35 dB @ 0.9 GHz) eve—{] [1 '] S0 a0 )
B Low DC Power Consumption PIN 1 ' 0.071 (1.80 mm)
. INDICATOR—40__ 1+ |4 0.052 (1.30 mm)
B +3 V to +5 V Operation PNt — T[] 1]
. SV P B
W Ultra Miniature SOT-6 Package 0004 10350 0.087 (095 mm) REF'1
0.012
0.057 (1.45 mm) (0-30 mm)
ipti 0.006 057 (1. L TYP.
Descrlptlon 0T 0.035 (0.90 mm)—l 50«1 | | vone
The AS139-73 is a GaAs FET IC high linearity SPDT (O%g?r?m) —1 H (0.26 mm)
switch in a SOT-6 plastic package. This switch has been e | 00
designed for use where extremely high linearity, low B } J L 5.0,»;1:_‘
inser'tion loss and uItraminia_ture pa}ckage si;e are 0422 (310mm)  0.023 (0.61 mm)
required. It can be controlled with positive, negative or a 0.106 (2.70mm)  0.004 (0.10 mm)
combination of both voltages. Some standard
implementations include antenna changeover, T/R and
diversity switching over 2 W. The AS139-73 switch can be
used in many analog and digital wireless communication
systems including cellular, GSM and DECT applications.
Electrical Specifications at 25°C (0, +5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 0.4 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC-2.0 GHz 8 10 dB
VSWR*4 DC-1.0 GHz 1.3:1 1.4:1 dB
DC-2.0 GHz 1.3:1 1.8:1 dB
Operating Characteristics at 25°C (0, +5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +38 dBm
Control Voltage Viow =010 0.2V @ 20 pA Max.
VHhigh = +3 V @100 pA Max. to +5V @ 200 pA Max.
VS = VHigh +02V

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Linearity Positive Control SPDT Switch DC-2.0 GHz AS139-73

Typical Performance Data (0, +5 V)

0.7 60

0.6 / 50
/

0.5 / 40

dB
dB
/

0.4 30 N
—~—
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 6 W Max. > 900 MHz,
0/-5 V Control
1.6
Control Voltage -0.2V, +8V
1.4 Operating Temperature -40°C to +85°C
Storage Temperature -65°C to +150°C
JE—
1.2 Byc 25°C/W
/ M~
1.0
DC 1.0 2.0 Pin out
Frequency (GHz)
O
VSWR vs. Fre
quency 32 o——1{=]] T?{E
CaL
aNp [ I J
Truth Table KL !
Vq Va Ji—Ja Ji—J3 J3 O CaL I
0 VHigh Isolation Insertion Loss
Vhigh 0 Insertion Loss Isolation DC blocking capacitors (Cgy) must be supplied externally.
Viigh = +3 10 +5 V (Vg = Viigh + 0.2 V) CpL = 100 pF for operating frequency >500 MHz.
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GaAs IC 2 Watt High Linearity Positive
Control SPDT Switch DC-2.0 GHz EAAlpha

AS358-62
Features SSOP-8
W High Linearity (55 dBm IP3 @ 0.9 GHz) : %
W Low Insertion Loss (0.35 dB @ 0.9 GHz) 0.220 (5,60 mm) 0326 (820 mm)
B Antenna Changeover and T/R Cellular Switch 0197 ‘5100 mm 0.291 (7.40 mim)
Q,
B Positive Control Voltage I |
PIN 1
Description INDICATOR »‘ L— 0.0256 (0.65 mm) TYP.
The AS358-62 is a GaAs FET IC high linearity SPDT 0.129 (3.30 mm) R 0.004 R 0.004
switch in an SSOP-8 plastic package. This switch has ~ ~ 0.106 (2.70 mm) (010 mim) MIN.—, (010 mm)
been designed for use where extremely high linearity and —4'(2000;?“) — A
low insertion loss are required. It can be controlled with _‘—_* REF. AT — \
positive, negative or a combination of both voltages. Some 0.008 (0.20 mm) frot0 (0.25 mm) BSC ‘SE,’_\,I,'\‘“,'EG
standard implementations include antenna changeover, 0.002 (0.05 mm) GAGE PLANE | |«
T/R and diversity switching over 2 W. +{l=0.012 (0.30 mm) REF. P Eg:gg mmg

The AS358 switch can be used in many analog and digital
wireless communication systems including cellular, GSM
and DECT applications.

Electrical Specifications at 25°C (0, +5 V)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 04 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC-2.0 GHz 8 10 dB
VSWR# DC-0.5 GHz 1.3:1 1.4:1
’ DC-1.0 GHz 1.3:1 1.6:1
DC-2.0 GHz 1.2:1 1.4:1

Operating Characteristics at 25°C (0, +5 V)

Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0.9 GHz +35 dBm

Reverse Intermodulation Products (RIM) | Tx Tone @ +30 dBm, 830 MHz
Interference Tone @ +10 dBm, 785 MHz
VHigh 0/+5 -55 dBm
VHigh 0/+8.5 -80 dBm
Viow =010 0.2V @ 20 pA Max.

VHigh = +3V @ 100 pA Max. to +9 V @ 200 pA Max.

Vs = Vyigh £ 0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C

4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 2 Watt High Linearity Positive Control SPDT Switch DC-2.0 GHz AS358-62

Typical Performance Data (0, +5 V)

0.7 60

0.6 / 50

/
0.5 / 40

dB
dB
/

0.4 30 N
0.3 20 \
\\
0.2 10
DC 1.0 2.0 DC 1.0 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 = -
Absolute Maximum Ratings
1.8 Characteristic Value
RF Input Power 6 W Max. > 900 MHz,
16 0 V/+8 V Control
Supply Voltage +10V
1.4 Control Voltage -0.2V, +10V
— Operating Temperature -40°C to +85°C
1.2 Storage Temperature -65°C to +150°C
o / I~ 0yc 25°C/W
DC 1.0 2.0
Frequency (GHz) Truth Tab|e
VSWR vs. Frequenc
9 v V4 Va Ji-d2 Ji—J3
Vhigh 0 Isolation Insertion Loss
0 VHigh Insertion Loss Isolation
Reverse Intermodulation Products Vhigh = +310 49V (Vs = Viign x 0.2V)
(RIM) Setup
Circulator Jo _i '_ Pl“ out
Tx Tone Interference
iwe H Jr Tone +10 dBm
830 MHz Js H @ 785 MHz
Spectrum l 50 Q Jy
Analyzer Voo L
DC blocking capacitors (Cgl) must be supplied externally
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GaAs IC 2 Watt High Linearity
SPDT Switch DC-2.0 GHz A Alpha

AS359-62
Features SSOP-8
B High Linearity (55 dBm IP3 @ 0.9 GHz) T —
B Low Insertion Loss (0.35 dB @ 0.9 GHz) 4
0.220 (5.60 mm) 0.323 (8.20 mm)
B Antenna Changeover and T/R Cellular 0.197 (5.00 mm) 0.291 (7.40 mm)
Switch } OIlJ
PIN 1 , | -
.. INDICATOR | |=- 0.0256 (0.65 mm) TYP.
Description )
The AS359-62 is a GaAs FET IC SPDT switch in an 0.129 (3.30 mm) R 0,004 R 0.004
SSOP-8 plastic package. The switch has been designed -] 0.106 (2.70 mm) (0.10 mm) MIN,— (0-10 mm)
for use where extremely high linearity and low insertion loss ' A (2(_)60,1?“) [\ /OQ_BM'N
are required. It can be controlled with positive, negative or Ylﬂﬂm?_‘__t REF. : JT— v
a combination of both voltages. Some standard 0.008 (0.20 mm) 0.010 (0.25 mm) BSC ‘SFE,CI,LNEG
implementations include antenna changeover, T/R and 0.002 (0.05 mm) GAGE PLANE o |«
diversity switching over 2 W. The AS359-62 switch can be ~l=0.012 (0.30 mm) REF. o oos e )
used in many analog and digital wireless communication
systems including cellular, GSM and DECT applications.
u g . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.3 0.4 dB
DC-1.0 GHz 0.4 0.6 dB
DC-2.0 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 20 23 dB
DC-1.0 GHz 15 17 dB
DC—2.0 GHz 8 10 dB
VSWR* DC-0.5 GHz 1.3:1 1.4:1
DC-2.0 GHz 1.3:1 1.8:1
- - - g °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +55 dBm
Input Power for 1 dB Compression 0/-5V 0.9 GHz +35 dBm
0/-8V 0.9 GHz +37 dBm
Reverse Intermodulation Products (RIM) | Ty Tone @ +30 dBm, 830 MHz
Interference Tone @ +10 dBm, 785 MHz
VHigh 0/-5V -55 dBm
VHigh 0/-8.5V -80 dBm
Control Voltages Viow=010-02V @ 20 uA Max.
Vhigh = -3V @ 50 pA to -9V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 2 Watt High Linearity SPDT Switch DC-2.0 GHz

AS359-62

Typical Performance Data (0, -5 V)

0.7
/
0.5
m
kel
0.4 /
0.3
0.2
DC 1.0 2.0
Frequency (GHz)
Insertion Loss vs. Frequency
2.0
1.8
1.6
1.4
/
1.2
/ ~—
1.0
DC 1.0 2.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
Vq Vs Ji—J2 Ji—J3
0 VHigh Isolation Insertion Loss
VHigh 0 Insertion Loss Isolation

Refer to application note for positive voltage operation.

60
50
40 \
o \
o
30 \\
20
’\
10
DC 1.0 2.0
Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

6 W Max. > 900 MHz,
0V/-8 V Control

Control Voltage

+0.2V,-10V

Operating Temperature

-40°C to +85°C

Storage Temperature

-65°C to +150°C

Oyc

25°C/W

Reverse Intermodulation Products

(RIM) Setup
Circulator Je Interference
.|-1X\7\locge }— Ji _1 l_— Tone +10 dBm
830 MHz Js H @ 785 MHz
Spect 50 Q
Ar;\alyrzueT Voo ——
Pin Qut
o
GND 3 @] Js
OPEN U=V,
«—5 v,
e BH— % | 5 4,
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High Isolation SPDT Switches

Frequency Insertion Loss Isolation Range  1P3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number
DC-2.5 45dBISO @ 0.9 GHz, Pos. CTL 0.5-1.0 70-20 41 SOIC-8 1-88
DC-2.5 35dBISO @ 1.9 GHz, Pos. CTL 0.6-0.9 70-29 41 SOIC-8 1-90
DC-2.5 50dBiSO @ 0.5-2.0 GHz, Pos.CTL 0.6-0.8 70-45 41 S0iC-24 i-92
» Available through distribution.
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GaAs IC High Isolation Positive

Control SPDT Switch DC-2.5 GHz

FAAlpha

AS118-12

[<— 0.050 (1.27 mm) BSC

L

0.244 (6.20 mm)
0.228 (5.80 mm)

Features SOIC-8

W Positive Control PIN 8

B High Isolation (45 dB @ 0.9 GHz)

B Low Insertion Loss (0.5 dB @ 0.9 GHz) PIN 1
INDICATOR —_|]

Description ol

The AS118-12 is a reflective SPDT FET IC switch. The

switch requires external DC blocking capacitors, positive 0.068

supply and two positive controls. The device is mounted Eﬁ'n mm) MAX.

in a plastic SOIC-8 package for surface mounting and is
ideal for use in high isolation switching applications, such
as base station synthesizer switching.

Electrical Specifications at 25°C (0, +5 V)

Ve
f——>]
0.197 (5.00 mm)

(

0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

oo 4

——>| |<— 0.020 (0.51 mm) MAX.

0.049 0.016 MAX.
(1.24 mm) (0.41 mm) x

0.016 45 CHAMFER
(0.41 mm)

MAX
0 158 (4 00 mm)

0.150 (3.80 mm)
0.010 (0.25 mm)
0.007 (0.17 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.55 0.65 dB
DC-1.0 GHz 0.6 0.7 dB
DC-2.0 GHz 0.7 0.8 dB
DC-2.5 GHz 0.9 11 dB
Isolation DC-0.5 GHz 46 50 dB
DC-1.0 GHz 43 46 dB
DC-2.0 GHz 24 27 dB
DC-2.5 GHz 15 18 dB
VSWR* DC-1.0 GHz 1.2:1 1.4:1
DC-2.0 GHz 1.4:1 1.7:1
DC-2.5 GHz 1.6:1 2.1:1
. . _g= °
Operating Characteristics at 25°C (0, +5 V)
Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.9 GHz +41 dBm
Input Power for 1 dB Compression 0.9 GHz +26 dBm

Control Voltages Viow =010 02V @ 20 pA Max.

Vs = VHigh +02V

Vhigh = +3V @ 100 pA Max. to +5 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.
3. Insertion loss changes by 0

4. Insertion loss state.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

003 dB/°C.
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GaAs IC High Isolation Positive Control SPDT Switch DC-2.5 GHz AS118-12

Typical Performance Data (0, +5 V)

1.1 70
1. K
0 / 60
0.9
] -
D o8 // Q
85°C 40
07 N\
4
el . AN
0.5 __————‘_——/ 20 N~
0 0.5 1.0 15 2.0 25 0 0.5 1.0 15 2.0 25
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
16 Absolute Maximum Ratings
1.5 Characteristic Value
RF Input Power 1 W Max. > 0.9 GHz
1.4 0/+5 V Control
13 Supply Voltage +8V
Control Voltage 0.2V, +8V
1.2 7 Operating Temperature -40°C to +85°C
11 / Storage Temperature -65°C to +150°C
B\ J Oy 85°C/W
1.0
0 0.5 1.0 1.5 2.0 2.5
Frequency (GHz) Pi
in Qut
VSWR vs. Frequency
1 |
GND 3 [ —t=—0us
C
Truth Table o
<__
Vi A Ji~J2 Ji-Js Vs 5] vs
VHigh 0 Insertion Loss Isolation
Jio—i <+
0 VHigh Isolation Insertion Loss ! ChL ‘ 1Zh§l Ve
vHigh =+3to+5V (Vg = Vngh +0.2V) '1
o M rgpos

DC blocking capacitors (Cpgl) must be supplied externally.
CgL = 100 pF for operation >500 MHz.
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GaAs IC High Isolation Positive

Control SPDT Switch DC-2.5 GHz

FAAlpha

AS119-12

il

<— 0.050 (1.27 mm) BSC

Features S0IC-8

M +3V to +5 V Operation PIN8
M High Isolation (35 dB @ 1.9 GHz)

B Low Cost SOIC-8 Plastic Package o e .l

Description

The AS119-12 is a reflective SPDT FET IC switch
designed for 1.9 GHz applications requiring high isolation.
The switch requires external DC blocking capacitors,
positive supply and two positive controls eliminating the
need for a negative voltage. The device is mounted in a
plastic SOIC-8 package for surface mounting. The
AS119-12 can be used in many analog and digital wireless

applications.

Electrical Specifications at 25°C (0, +5 V)

0.244 (6.20 mm)
0.228 (5.80 mm)

0.068

— {1723 mm\) MAX
(1.73 mm) MAX,
[S—————
0.197 (5.00 mm)

0.189 (4.80 mm)

0.010 (0.25 mm)
0.004 (0.10 mm)

Tog.

PIN'1 —/l— 0.020 (051 mm) max.

0.049 0.016 MAX.
(1.24 mm) (0.41 mm) x

0.016 ‘>| I‘_/_45 CHAMFER
(0.41 mm)

)(——)l 8°

MAX.

0.158 (4.00 mm)
0.150 (3.80 mm)

0.010 (0.25 mm)
0.007 (0.17 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.7 0.8 dB
DC—-1.0 GHz 0.8 0.9 dB
DC-2.0 GHz 0.95 1.1 dB
DC-2.5 GHz 1.0 1.2 dB
Isolation DC-0.5 GHz 40 42 dB
DC-1.0 GHz 35 37 dB
DC-2.0 GHz 33 35 dB
DC-2.5 GHz 27 29 dB
VSWR* DC-1.0 GHz 1.2:1 1.3:1
DC-2.0 GHz 1.5:1 1.8:1
DC-2.5 GHz 1.7:1 2.0:1
. . _as °
Operating Characteristics at 25°C (0, +5 V)
Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 1.9 GHz +41 dBm
Input Power for 1 dB Compression 1.9 GHz +26 dBm

Control Voltages Viow =010 0.2V @ 20 pA Max.

Vs = Viigh £ 0.2V

Vhigh =+3V @100 pA Max. to +5V @ 200 uA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Isolation Positive Control SPDT Switch DC-2.5 GHz AS119-12

Typical Performance Data (0, +5 V)

1.1 70

o5 y 60 \

1.0 s

0.9 /

. 50
/ /\\ 25
m
% 0.8 4/ / \~/C/ ko] \\
-40° 40
0.7 — -
0.6 — 30
0.5 20
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 15 2.0 25
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
7 Absolute Maximum Ratings
1.6 Characteristic Value
/ RF Input Power 6 W Max. > 900 MHz
1.5 0/+5 V Control
1.4 Control Voltage -0.2V, +10V
/ Operating Temperature -40°C to +85°C
1.3 Storage Temperature -65°C to +150°C
1.2 Oyc 85°C/W
1.1
0 0.5 1.0 15 2.0 2.5 Pin Ullt
Frequency (GHz)
O
VSWR vs. Frequency
N J
“= oo s
o
Truth Table vo [ HE v
Vi V2 Ji-d2 J1—dg 3 o]l ‘_:@ Vi
0 VHigh Insertion Loss Isolation CaL
Vhigh 0 Isolation Insertion Loss GND ] 'Eo J
Viiigh = +310 +5 V (Vs = Viign £ 0.2 V) B

DC blocking capacitors Cg must be supplied externally.
CgL = 100 pF for operation >500 MHz.
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GaAs IC High Isolation Positive Control
SPDT Switch DC-2.5 GHz EHAlpha

AS148-24
Features SOIC-14
W Positive Voltage Control PIN 14 —~ 0.050
. . (1.27 mm) BSC
0.050 (1.27 mm)
M High Isolation (50 dB @ 0.9 GHz 0.080 (1.27 mm} %ﬁ/ ARAAHE 3
and 1.9 GHz) T . 0.244
0.158 (4.01 mm) (6.20 mm)
M Low DC Power Consumption 0-180 {3.81 mm) R
M Base Station Synthesizer Switch |N[;'§A1Toﬂj/_ d
/ —>|I<—0020 (0.51 mm
PIN 1 0013(0 33mm) 0.016 MAX.
P 0.068 0.049 (1.24 0414?m
Description 73 mm) MAX. 0.016 041 m CH)/(-\MFER
GaAs FET IC SPDT switch packaged in an SOIC-14 L{ 8 MAX
plastic package for low cost commercial applications. Ideal
building block for base station dual band applications ~T0.344 875 mm)
ari e i ; ; ; 0.337 (8.55
where synthesizer isolation is critical. Use in conjunction 0.010 (0.25 mm) ( m”(‘))_ 0098 (0.25 mm)_ 0.158 (4_00 mm)

with the AS123-12 SPST switch to meet GSM synthesizer 0.004 (0.10 mm) 0.0075 (0.19 mm)  0.150 (3.80 mm)
isolation requirement.

Electrical Specifications at 25°C (0, +5 V)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-1.0 GHz 0.6 0.9 dB
DC-2.0 GHz 0.8 1.1 dB
DC-2.5 GHz 1.2 14 dB
Isolation DC-1.0 GHz 44 50 dB
DC-2.0 GHz 46 50 dB
DC-2.5 GHz 35 45 dB
VSWR* DC-2.0 GHz 1.3:1 1.5:1
DC-2.5 GHz 1.5:1 1.8:1

Operating Characteristics at 25°C (0, +5 V)

Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 100 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) Two-tone Input Power +10 dBm 0.5-2.0 GHz +41 dBm
Control Voltage Viow =010 0.2V @ 20 pA Max.
VHigh = +5 V @ 200 pA Max. to +7 V @ 500 pA Max.
Vg = Vhigh £ 0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC High Isolation Positive Control SPDT Switch DC-2.5 GHz

AS148-24

Typical Performance Data (0, +5 V)

1.5
1.25
D 10 //
0.75 ]
_———‘-/
0.5 =1
DC 5 1.0 1.5 2.0 25
Frequency (GHz)
Insertion Loss vs. Frequency
1.4
1.3 \
1.2 /
1.1
1.0
DC 5 1.0 15 2.0 2.5
Frequency (GHz)
VSWR vs. Frequency
Truth Table
Vy Vy Ji-d2 Ji-Jg
VHigh 0 Isolation Insertion Loss
0 VHigh Insertion Loss Isolation

Vhigh = +5V 10 +7 V (Vg = Viign = 0.2V)

70

60

dB

50

N

40

30
DC 5

1.0

1.5 2.0 25

Frequency (GHz)

Isolation vs. Frequency

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

1 W Max. > 500 MHz
0/+8 V Control

Supply Voltage +8V
Control Voltage -02V, +8V
Operating Temperature -30°C to +85°C
Storage Temperature -65°C to +150°C
[SXTe} 25°C/W
Pin Qut

Jz JG

CBLI CEN_J(i
GND Vi GND V2 GND
g B
o

GND Vs

P? r<7
l

C

&

E|—-:

[ “
e

[0)
P-4
o
[0}
=z
o
@
z
(@]

DC blocking capacitors (Cgi) must be supplied externally.
CpL = 100 pF for operation >500 MHz.
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Diversity/Transfer Switches

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page

(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number
DC-3.0 General Purpose 0.9-1.3 40-18 40 SOIC-8 1-96
DC-2.0 High Power, 2 Line CTL 0.6-1.0 40-8 61 SOIC-16 AS117-45 1-98

Wide
DC-2.0 2 W Transfer Switch 0.5-1.6 19-8 45 SSOP-8 1-100
DC-2.0 Dual Band Transfer Switch 0.5-1.5 20-10 45 MSOP-8 ; 7-59 1-102
DC-2.0 PDC T/R w/Acc. Ant. 0.35-1.1 30-20 48 MSOP-8 AS143-59 1-104
DC-2.0 PDC T/R wi/Acc. Ant. 0.3-1.2 30-15 49 MSOP-8  AS149-59 1-107
P Available through distribution.
Preferred for new designs.
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GaAs IC Diversity Switch
DC-2.5 GHz

EA Alpha

Features
M Low Cost SOIC-8 Plastic Package

M Independent Four Port Switching
M Individual Voltage Control on Each Port

Description

The ADCO02D2 is a 4 port switch with independent
DC voltage control on each port mounted in the
SOIC-8 package.

In transmit or receive applications, the asymmetric design
allows for good isolation between transmit and receive

ADCO02D2-12

SoiC-8
PN F 0.050 (1.27 mm) BSC
\3 il f
PIN 1 0.244 (6.20 mm)
INDICATOR || | 0.228 (5.80 mm)
e :
PIN 1 — >l 0.020 (051 mm) maX
0.049 0.016 MAX.
s im0
(1.73 ) MAX. 0 oie 45 UniAavircn
o (0.41 mm)

L

{

path vyhlle maintaining medium power handling in 0.197 (5.00 mm) 170.158 (4.00 mr MAX.
transmit port. 0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
. agn - ° 0.004 (0.10 mm) 0.007 (0.17 mm)
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency2 Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 1.0 1 dB
Receiver DC-1.0 GHz 1.0 1.2 dB
(Rx—J1, Jo2) DC-2.0 GHz 1.1 [ 13 dB
DC-25GHz 1.1 14 dB
Insertion Loss DC-0.5 GHz 0.8 0.9 dB
Transmit DC-1.0 GHz 0.8 1.0 dB
(Tx=J1, Jo) DC-2.0 GHz 0.9 1.1 dB
DC-2.5 GHz 0.9 1.2 dB
Isolation DC-0.5 GHz 34 37 dB
(Rx—J1, J2) DC-1.0 GHz 28 30 dB
DC-2.0 GHz 22 24 dB
DC-2.5 GHz 20 22 dB
Isolation DC-0.5 GHz 32 33 dB
(Tx—J1, J2) DC-1.0 GHz 26 27 dB
DC-2.0 GHz 20 21 dB
DC-2.5 GHz 18 19 dB
VSWR* DC-1.0 GHz 1.5:1 1.7:1
DC-2.5 GHz 1.8:1 2.0:1
. . gs °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 3 ns
On, Off (50% CTL to 90/10% RF) 6 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +27 dBm
(Tx=J1, J2) 0.050 GHz +18 dBm
Intermodulation Intercept Point (IiP3) For Two-tone input Power +13 dBm 0.50-2.0 GHz +40 aBm
0.050 GHz +29 dBm
Control Voltages Viow=010-0.2V @ 20 pA Max.
Vhigh =-5V @ 50 pAto -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC Diversity Switch DC-2.5 GHz ADC02D2-12

Typical Performance Data (0, -5 V)

2.0 60
1.6 50
Rx \
1.2 40 ™
o
o8 T ] 30 Rx
X
Tx \t\\
0.4 20 —
0 10
1.0 2.0 3.0 1.0 2.0 3.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
20 Absolute Maximum Ratings
1.8 - Characteristic Value
/ RF Input Power 2 W > 500 MHz 0/-8 V
16 0.5W @ 50 MHz 0/-8 V
/ Control Voltage +0.2V,-10V
1.4 Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
1.2 Qyc 25°C/W
Note: Exceeding these parameters may cause irreversible damage.
1.0
1.0 2.0 3.0
Frequency (GHz) Pin Out
VSWR vs. Frequency (Worst Case) 0O
vy /200 S\
Truth Table . “— Ve
V1 Vz V3 V4 “On Paths”
L —>
0 5 5 5 Tyda Vo L 1o rx
-5 0 -5 -5 Tx—Jq ‘ I .
-5 5 0 5 Rx-J1 U i ] v
-5 -5 -5 0 Rx—J2
0 -5 0 -5 Tx—Jo, Rx—J1
-5 0 -5 0 Tx—J1, Rx—J2
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GaAs IC High Power Diversity Switch

DC-2.0 GHz

FAAlpha

Features
B High Linearity (+61 dBm IP3 @ 0.9 GHz)

B Integrated Decoder Chip that Provides
Two-Line Voltage Control

B Independent Four Port Switching
H Portable Radio T/R Switching

AS117-45

SOIC-16 Wide

0.050 (1.27 mm)
0.016 (0.41 mm)

P|N16"‘
Lt ARAng

0.300 (7.62 mm)
0.291 (7.39 mm)

l“ 0.050 (1.27 mm) BSC

0.419 (10.64 mm)
0.394 (10.01 mm)

PIN 1 INDICATOR/ﬂ HEHHHHH v

Description PIN 1 i
The AS117-45 is a 4 port switch with two line control 0.012 (030 mm)
voltage. This device is designed for portable radio T/R 0.004 (0.10 mm) T —
switching with up to 10 W power handling capability. The 0.020 (0.51 mm) L_ ‘ 0.104 (2.64 mm)
AS117-45 is packaged in a plastic SOIC-16 0.300" {wide 0.013 (0.33 mm) mm (10.50 mF 0.093 (2.36 mm)
body) package. 0.398 (10.10 mm)
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-1.0 GHz 0.6 0.9 dB
Receive Mode (Ry-J1, Jo) DC-2.0 GHz 1.7 2.0 dB
Insertion Loss3 DC-1.0 GHz 0.5 0.7 dB
Transmit Mode (Tx—J1, J2) DC-2.0 GHz 1.2 1.5 dB
Isolation DC-1.0 GHz 30 33 dB
Transmit Mode (Tx—Ry) DC-2.0 GHz 18 24 dB
Isolation DC-1.0 GHz 13 16 dB
Transmit Mode (Tx—J4, J2) DC-2.0 GHz 8 12 dB
Isolation DC-1.0 GHz 15 19 dB
Receive Mode (Rx—J1, J2) DC-2.0 GHz 8 15 dB
VSWR* DC-1.0 GHz 12511 | 1.3:1 dB
DC-2.0 GHz 1.5:1 1.8:1 dB
. . s °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics Rise, Fall (10/90% or 90/10% RF) 60 ns
On, Off (50% CTL to 90/10% RF) 200 ns
Input Power for 1 dB Compression 0.90 GHz +33 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm 0.90 GHz +61 dBm
Control Voltages Viow =010 -0.2V@ 20 pA Max.
VHigh = -5V @ 100 pA Max. to -10V @ 800 A Max.
Vs = Vhigh + 0.2

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
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GaAs IC High Power Diversity Switch DC—2.0 GHz

AS117-45

Typical Performance Data (0, -5 V)

2.5
2.0
15 /
3 Rx—J1, J2 /
A
0.5 ———//
' Tx=J1, J2
0 ]
DC 1.0 2.0
Frequency (GHz)
Insertion Loss vs. Frequency
2.0
1.8
1.6
1.4 /
1.2
-———/
1.0
DC 1.0 2.0
Frequency (GHz)
VSWR vs. Frequency
Truth Table
Vq Vy State
0 0 Tx—=Jq
VHigh 0 Tx—J2
0 VHigh Rx—J1
Vhigh VHigh Rx—J2

Vhiigh = -5 V 10 -10 V (Vs = Viyign + 0.2 V)

50
40
\ \ Tx—Rx
30 \
Ry— —
20 § x—J1, J2
Tx—J1, J2 e —
10
0
DC 1.0 2.0
Frequency (GHz)
Isolation vs. Frequency
Absolute Maximum Ratings
Characteristic Value
RF Input Power 12 W > 500 MHz,
0/-12V
Control Voltage +0.2V,-12V

Operating Temperature

-40°C to +85°C

Storage Temperature

-65°C to +150°C

Thermal Resistance 87°C/W
Supply Voltage -12V
Note: Vg is common therefore only one Vg pin (Pin 8 or Pin 9) needs to
be wired.
Pin OQut
o .
Jo . Tx
b
GND 17 K}‘\ é_ GND
GND q * I r GND
Rx = X Jq
GND j r GND
GND Eﬂij r =] GND
Vi = Vs
Vs L) vs
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GaAs IC Transfer Switch DC-2 GHz EHAlpha

AS126-62
Features SSOP-8
W High Linearity (IP3 45 dBm @ 0.9 GHz) g f
M Low Insertion Loss (0.6 dB @ 0.9 GHz) 0220 @ 0mm) 0,523 (8.20 mm)
) . . 0.197 (5.00 mm 0.291 (7.40 mm)
M Simultaneous T/R Switching |
o)
a _g= PIN 1 -
Descrlptlon INDICATOR »| L 0.0256 (0.65 mm) TYP.
The AS126-62 is a 4 port switch designed to combine T/R
and antenna changeover switching capability within one 0.129 (3.30 mm) R 0.004 R 0.004
. . : ' - < 0.106 (2.70 mm) y (0.10 mm)
device. This switch has two DC voltage controls and is 0,079 (0.10 mm) MIN. MIN,
ideal for -5V applications having low power consumption f 2.0 mm) 0°-8"
: ; ; W“_L— Rer. A \ o
requirements. The AS126-62 is suitable for cellular A T TSEATING
irel mmunicati icati . 0.008 (0.20 mm) 0.010 (0.25 mm) BSC
wireless communication applications 0,002 (0.05 mm) 1002 PLA&E L Pane
0.038 (0.97 mm)
= 0.012 (0.30 mm) REF. 0.022 (0.56 mm)
. ugn - °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.55 0.6 dB
DC—1.0 GHz 0.6 0.7 dB
DC-2.0 GHz 1.3 1.6 dB
Isolation® DC-0.5 GHz 19 26 dB
DC—-1.0 GHz 13 15 dB
DC-2.0 GHz 8 11 dB
VSWRS DC-1.0 GHz 1.1:1 1.5:1
DC-2.0 GHz 1.3:1 1.8:1
" . g °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 20 ns
On, Off (50% CTL to 90/10% RF) 40 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +0 dBm 0.5-2.0 GHz +45 dBm
Input Power For 1 dB Compression (Tx) 0.5-2.0 GHz +33 dBm
Control Voltages Viow =010-02V @ 10 pA Max.
Vhigh =-5V @ 25 pAto 10V @ 100 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Any state.
5. Insertion loss state.
6. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC Transfer Switch DC-2 GHz AS126-62

Typical Performance Data (0, -5 V)

14 50
1.2 / 40 \

' / AN

o / o N
o ° \\
0.8 / 20
\“
0.6 10
I
0.4 (0]
DC 0.5 1.0 15 2.0 DC 0.5 1.0 15 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
15 - -
Absolute Maximum Ratings
14 Characteristic Value
RF Input Power 4 W > 0.5 GHz
1.3 0/-5 V Control
/ Control Voltage +0.2V, -10V
1.2 ~ Operating Temperature -40°C to +85°C
Storage Temperature -65°C to 150°C
11 0uc 25°C/W
1.0 — Note: Exceeding these parameters may cause irreversible damage.
DC 0.5 1.0 15 2.0
Frequency (GHz) Pin OQut
VSWR vs. Frequency e 0
™ — =,
GND :_‘y r: GND
Truth Table Ve G I g v,
Vi vz Tx-J2 Tx-h Je (=] 150 Ry
Ry—J1 Ry—J>
0 -5 Insertion Loss Isolation
-5 0 Isolation Insertion Loss
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GaAs IC Transfer Switch DC-2 GHz EHAlpha

AS127-59
Features MSOP-8
B High Linearity (+45 dBm IP3 @ 0.9 GHz) T* ~ 0.0256 (0.65 mm) TYP.
B Small MSOP-8 Plastic Package ony  OAR i
, INDICATOR 0.118 (3.00 mm)
M Low Insertion Loss (0.4 dB @ 0.9 GHz) \q = o.oo§g>.1 mm) 0193 (4.90 mm)
: REF.
B Simultaneous T/R Switching /'H HEH J
PIN 1 ! - 0,012 (0.30 mm) f(gfgze(g)_g;:nr:))
Description
The AS127-59 is a 4 port switch designed to combine T/R 0.038 (0.95 mm) —op
and antenna changeover switching capability within one 0.030 (0.75 mm) ’\ — 0017 f()‘,’ggs(?dfzmr?ri) 60
device. This switch has two 5 V controls and is ideal for L (0.43;n_m) j MAX.
applications requiring low power consumption. The *—@Eﬁ;ﬁ_J
AS127-59 has excellent performance to 2 GHz making it j -| |-1 3
suitable for dual band handset designs. 0.006 (0.15mm)  0.028 (0.70 mm)

0.002 (0.05 mm) 0.016 (0.40 mm)

Electrical Specifications at 25°C (0, -5 V)

Tx—J1 or Rx—Jq Tx—J> or Rx—J>
Parameter! Frequency? Min. Typ. Max. Min. Typ. Max. Unit
Insertion Loss? DC-0.5 GHz 0.35 0.5 0.5 0.7 dB
DC-1.0 GHz 0.45 0.7 0.6 0.9 dB
DC-2.0 GHz 0.7 1.0 0.85 1.3 dB
Isolation DC-0.5 GHz 20 25 25 28 dB
DC-1.0 GHz 13 15 17 20 dB
DC-2.0 GHz 10 13 14 16 dB
VSWR* DC-1.0 GHz 1.2:1 1.5:1 1.2:1 1.5:1
DC-2.0 GHz 1.3:1 1.8:1 1.3:1 1.8:1
. . a= °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 20 ns
On, Off (50% CTL to 90/10% RF) 40 ns
Video Feedthru 50 mV
Intermodulation Intercept Point (IP3) For Two-tone Input Power +0 dBm 0.5-2.0 GHz +45 dBm
Input Power For 1 dB Compression (Ty) 0.5-2.0 GHz +33 dBm
Control Voltages Viow=01t0-0.2V @ 20 pA Max.
Vhigh=-5V @ 25 pAto -8 V @ 100 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.

5. Video feedthru measured with 1 ns risetime puise and 500 viHz bandwidih.
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GaAs IC Transfer Switch DC-2 GHz AS127-59

Typical Performance Data (0, -5 V)

1.2 50
1.0 40
0.8 T Rx—de 30 \
2 m
) Tx, Rx—J1
0.6 20
| %x, Rx—J1 \_
0.4 10 Tx, Rx—do ———
—
0.2 0
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
1.5 = =
Absolute Maximum Ratings
1.4 Characteristic Value
RF Input Power 4W > 0.5 GHz,
1.3 0/-5 V Control
/ Control Voltage +0.2V, -8V
1.2 Operating Temperature -40°C to +85°C
Storage Temperature -65°C to 150°C
1.1 050 25°C/W
1.0
0 0.5 1.0 1.5 2.0 Pi“ nut
Frequency (GHz)
Vs
VSWR vs. Frequency P
10k 2 o= OW N=1anD
Truth Table TG S )b o
. . —>
Negative Operation Va 4?4_(_?_‘ @,
dp O—{——=1] let-o——o0 R
V4 Va Tx—J2, Rx-J4 Tx—J1, Rx—~J2 ? "CaL Ca. X
0 -5 Insertion Loss Isolation 10 kQ
-5 0 Isolation Insertion Loss O Vs
External components shown are for positive voltage operaton only.
Positive Operation CaL = 100 pF for operation >500 MHz.
V4 V2 Tx—J2, Rx—J1 Tx-J4, Rx—J2
VHigh 0 Insertion Loss Isolation
0 VHigh Isolation Insertion Loss

Vhiigh = +5 t0 +8 V (Vs = Vigh + 0.2 V)
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GaAs IC Receive Diversity
T/R Switch DC-2 GHz

FAAlpha

Features
B PDC Antenna Switch

H Transmit to Main Antenna
B Receive from Dual Antenna Ports

B Operates with Positive or Differential
Voltages

B Low DC Power Consumption

Description

The AS143-59 is an IC FET T/R switch with receive
diversity, ideal for use in PDC handsets and low power
base stations. It can be operated with positive 3 V or
differential voltage control for high linearity. The switch is
packaged in a low cost, miniature MSOP-8 package.

AS143-59
MSOP-8
<— 0.0256 (0.65 mm) TYP.
PIN 1 H H‘% H {
INDICATOR 0.118 (3.00 mm)

+ 0.004 (0.1 mm) 0,193 (4.90 mm)
sQ. REF.

\Q
AT
PIN 1 +0.006 (0.15 mm)

- 0.012 (0.30 mm) - 0.002 (0.05 mm)

7.0°
0.038 (0.95 mm) Typ

030 (0. ' 0017  0.007(0.18 mm)
0.0%0(0 15 mm ’\ (0.43mm) * 0.005 (0.12 mm)

el e |

0.006 (0.15 mm) 0.028 (0.70 mm)
0.002 (0 05 mm) 0.016 (0 40 mm)

Electrical Specifications at 25°C (-2.75, +2.75 V)

On Path Parameter’ Frequency? Min. Typ. Max. Unit
Tx to M-Antenna Insertion Loss® DC-1.0 GHz 0.35 0.5 dB
DC-2.0 GHz 0.50 0.7 dB
Rx to M-Ant. Iso. DC-1.0 GHz 23 26 dB
DC-2.0 GHz 15 19 dB
Rx to M-Antenna Insertion Loss DC-1.0 GHz 0.65 0.8 dB
DC-2.0 GHz 0.9 1.1 dB
Tx to M-Ant. Iso. DC-1.0 GHz 15 18 dB
DC-2.0 GHz 9 12 dB
Rx to S-Ant. Iso. DC-1.0 GHz 20 23 dB
DC-2.0 GHz 12 15 dB
Rx to S-Antenna Insertion Loss DC-1.0 GHz 0.5 0.6 dB
DC-2.0 GHz 0.9 1.1 dB
Tx to M-Ant. Iso. DC-1.0 GHz 20 24 dB
DC-2.0 GHz 12 15 dB
VSWR* DC-1.0 GHz 1.5:1
DC-2.0 GHz 1.7:1
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Insertion loss state.
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GaAs IC Receive Diversity T/R Switch DC-2 GHz

AS143-59

Operating Characteristics at 25°C (-2.75, +2.75 V)

Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics Rise, Fall Time 75 ns
On, Off Time 150 ns
Input Power for 1 dB Compression Tx to M-Ant 0.9 GHz +36 dBm
Ry to M-Ant. +33 dBm
Rx to S-Ant. +33 dBm
Intermodulation Intercept Point For Two-tone Input Power at +13 dBm 0.9 GHz
Tx to M-Ant. +49 dBm
Ry to M-Ant. +48 dBm
Adjacent Channel Power Performance Tx to M-Ant (PDC Standard,
30 dBm Input, 100 kHz Detune) +69 dBm
Harmonic Channel Power Performance | 30 dBm Input 0.9 GHz
2nd Harmonic +67 dBc
3rd Harmonic +82 dBc
Control Voltages Viow =28V <V gw<-6.0V
Vhigh = -0.2 V < Vyigh < +5.0 V
Differential = +2.6 V < (VHigh —Viow) £+10V
1. All measurements made in a 50 ohm system, unless otherwise specified.
Typical Performance Data (-2.75, +2.75 V)
1.4 40
Rx to
1.2 / M-Ant.
// 30
1.0
L \
0.8 / Rx to I
S 06 | [ —S-Ant. 8 20 —_
’ —— |_— Txto On Path:
04 | —— — M-Ant. Rx to
10 S-Ant.
0.2
0 0
0 025 05 075 1.0 125 15 175 2.0 0 0.5 1.0 1.5 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Ry to M-Ant. Isolation vs. Frequency
40 50
¥ 40
30 — ! \
\ 80 \ \
o0 On Path: om Ry to S-Ant.
© 20 Tx to ©
M-Ant. 20 On Path:
i \ Rx to
10 10 Ty to M-Ant. M-Ant.
0 0
0 0.5 1.0 1.5 2.0 0 0.5 1.0 1.5 2.0
Frequency (GHz) Frequency (GHz)
Ry to M-Ant. Isolation vs. Frequency Tx to M-Ant. and Ry to S-Ant.
Isolation vs. Frequency
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GaAs IC Receive Diversity T/R Switch DC-2 GHz

AS143-59

Absolute Maximum Ratings

Characteristic

Value

RF Input Power

6 W > 500 MHz, 0/-10 V

Positive Voltage Differential Bias

3Vv< (VHigh ~Viow) S10V

Operating Temperature

-40°C to +85°C

Storage Temperature

-65°C to +150°C

Oyc

25°C/W

Note: Exceeding these parameters may cause irreversible damage.

Truth Table

Vi Vo V3 Tx M-Ant. [Rx M-Ant. |Rx S-Ant.
VHigh Viow Viow Insertion | Isolation | Isolation
Loss
Viow VHigh Viow Isolation | Insertion | Isolation
Loss
Viow Viow VHigh Isolation | Isolation | Insertion
Loss

Viow=-28t0-6V
vHigh =-0.2t0+3.0V

Pin Out

Tx ogo:x r —HI:O M-Ant.
v; =7 = v,
ano Iy, 2 a1 v,
S-Ant. 0011*' |—C:Lo Rx

External DC blocking capacitor (Cgy) required on all RF ports
only if Vijigh > 0 V.
Cg| = 100 pF for operation >500 MHz.

1-106
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GaAs IC Receive Diversity
T/R Switch DC—2 GHz EHAlpha

AS149-59
Features ' MSOP-8
B PDC Antenna Switch } < 0.0256 (0.65 mm) TYP.
B Transmit to Main Antenna ot LOAH t
INDICATOR 0.118 (3.00 mm)

B Receive from Dual Antenna Ports 4 * 0-002 gﬂ mm) 0193 gtEio mm)
B Operates with Positive, Negative or /HH § f

Differential Voltages PIN 1 !+ 0,012 (0.30 mm) * 2008 (015 mm)

- 0.002 (0.05 mm)
B Low DC Power Consumption

0.038 (0.95 mm)
8 TY" 0017  0.007 (0.18 mm)

g 0030075'“”’)’\ +0.005 (0.12 mm)
Description ﬁ\ (043 mm) J' M.
The AS149-59 is a GaAs MMIC T/R Switch with receive ¥_LT:§EE1‘_’_&
diversity ideal for use in PDC handsets and low power *| I-| 3
base stations. It can be operated with positive or negative 0.006 (0.15mm)  0.028 (0.70 mm)
3V or differential biasing for high linearity. The switch is 0.002 (005 mm) 0016 (.40 mm)
packaged in a low cost, miniature MSOP-8 package.

Electrical Specifications at 25°C (-2.75, +2.75 V)

On Path Parameter! Frequency? Min. Typ. Max. Unit
Ty to M-Ant. Insertion Loss® DC-1.0 GHz 0.35 0.5 dB
DC-2.0 GHz 0.50 0.7 dB
Rx to M-Ant. Iso. DC-1.0 GHz 23 26 dB
DC-2.0 GHz 15 19 dB
Rx to M-Ant. Insertion Loss DC-1.0 GHz 0.65 0.8 dB
DC-2.0 GHz 0.9 1.1 dB
Tx to M-Ant. Iso. DC-1.0 GHz 15 18 dB
DC-2.0 GHz 9 12 dB
Ry to S-Ant. Iso. DC-1.0 GHz 20 23 dB
DC-2.0 GHz 12 15 dB
Rx to S-Ant. Insertion Loss DC-1.0 GHz 0.5 0.6 dB
DC-2.0 GHz 0.9 1.1 dB
Tx to M-Ant. Iso. DC-1.0 GHz 20 24 dB
DC-2.0 GHz 12 15 dB
VSWR* DC-1.0 GHz 1.5:1
DC-2.0 GHz 1.7:1

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Insertion loss state.
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GaAs IC Receive Diversity T/R Switch DC-2 GHz AS149-59
- « g °
Operating Characteristics at 25°C (-2.75, +2.75 V)
Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics Rise, Fall Time 75 ns
On, Off Time 150 ns
Input Power for 1 dB Compression Tx to M-Ant 0.9 GHz +38 dBm
Ryx to M-Ant. +33 dBm
Ry to S-Ant. +33 dBm
Intermodulation Intercept Point For Two-tone Input Power at +13 dBm 0.9 GHz
Tx to M-Ant +49 dBm
Rx to M-Ant. +48 dBm
Adjacent Channel Power Performance Tx to M-Ant. (PDC Standard,
30 dBm Input, 100 kHz Detune) +69 dBm
Harmonic Channel Power Performance | 30 dBm Input 0.9 GHz
2nd Harmonic +67 dBc
3rd Harmonic +82 dBc
Control Voltages Vigw =28V < Vigy <-4.8V, 500 uA Max,
VHigh = -0.2 V < Vyigh < +3.2 V, 500 pA Max.
Differential = +2.6 V < (Vhigh = Viow) < +8 V
1. All measurements made in a 50 ohm system, unless otherwise specified.
Typical Performance Data (-2.75, +2.75 V)
1.4 40
/ Rx to
1.2 M-Ant.
d 30 \
1.0 // \
na / D i~ )\
. U.c / nx o o —
s 06 | S-Ant. 5 20
: Tx to :
g — Tx \ On Path:
04 L— —| M-Ant. Ry to
. 10 S-Ant.
0.2
0 0
0 025 05 075 1.0 125 15 175 20 0 0.5 1.0 1.5 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Rx to M-Ant. Isolation vs. Frequency
40 50
\\__—“ 40 N
\ 30 \
@ On Path: o ™~ RxtoS-Ant
© Tx to ©
M-Ant. 20 —< On Path:
\ Rx to
10 Ty to M-Ant.
10 X M-Ant.
0 0
0 0.5 1.0 15 2.0 0 0.5 1.0 15 2.0
Frequency (GHz) Frequency (GHz)
Rx to M-Ant. Isolation vs. Frequency Tx to M-Ant. and Ry to S-Ant.
Isolation vs. Frequency
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GaAs IC Receive Diversity T/R Switch DC-2 GHz AS149-59

Absolute Maximum Ratings Pin Out
Characteristic Value o
RF Input P 6 W > 500 MHz, 0/-10 V Txoc—_'r_—x o mAn
nput Power > z, 0/- BL 4 BL
. . . . V1 V2
Positive Voltage Differential Bias 3V < (Vhigh = Viow) £10.0V Cep °
: — 1=
Operating Temperature -40°C to +85°C GND e v Va
Storage Temperature -65°C to +150°C S-Ant. O = i O Rx
Ouc 25°C/W C blocking (C; d b C i t b lied externall
Note: Exceeding these parameters may cause irreversible damage. (?nly ifo\(;Hlin?i OB\L,.) and bypass (Cgp) capacitors must be supplied externaty

CpL = 100 pF, Cgp = 1000 pF for operation >500 MHz.

Truth Table

Vq Vz V3 Tx M-Ant. Rx M-Ant. |Rx S-Ant.
VHigh Viow Viow Insertion | Isolation | Isolation
Loss
Viow Vhigh Viow Isolation | Insertion | Isolation
Loss
Viow Viow VHigh Isolation | Isolation | Insertion
Loss

Viow =-2.810-4.8V
VHigh =-0.2t0 +3.2V
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SPAT Non-Reflective Switches

Frequency Insertion Loss Isolation Range IP3 >0.5 GHz Part Page
(GH2) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number
DC-2.0 HighISO, 3V CTL 0.5-1.3 60-38 40 LQFP-32 AK115-61 1-112
DC-3.0 High Isolation w/Driver 0.6-1.7 60-28 40 PLCC-28 1-114
DC-2.0 High Isolation w/Driver 0.4-1.1 65-40 43 LQFP-32 1-116
DC-2.0 High SO, 3V CTL 0.45-0.7 60-37 43 LQFP-32 AS124-61 1-118
» Available through distribution.
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GaAs IC SPAT Non-Reflective Switch

With Integral Driver DC—2 GHz EHAlpha

AK115-61

Features LQFP-32

M Integral Driver +5 V Supply Voltages

0.364 (9.25 mm) —= -—
i i 0.344 (8.74 mm) 32 0.280 (7.11 mm)
B High Isolation (50 dB @ 0.9 GHz) - 2 s S e o)
. =f0 sQ.
B Low Insertion Loss (0.7 dB @ 0.9 GHz) = =
c
B LQFP-32 Plastic Package & =
. GLEEL
M Non-Reflective All Ports oee 0.057
12.0° Ro.0og 0.030 (1.45 mm)
TYP. (0.20 mm) (0'5%1'“8'“) “ %-253 )
w - . . mm
Description I~ e sed (046 mm) F
The AS115-61 is a high isolation SP4T FET IC non- J MAX-—i VT D 60,005 605 mmy
reflective switch with integral driver. The insertion loss is \|\,/ (o_g-g?,?m,T; 7 R
0.7 dB and isolation is 50 dB at 0.9 GHz. The switch is 12.0° _.’ L_ AX. so_" ~ ! l0.018 (0.46 mm)
ideal for cellular base station switch matrices. TP 0031 080mm) o106 025mm oo 0™
BSC GAGE PLANE
Electrical Specifications at 25°C (+5, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.5 0.7 dB
DC-1.0 GHz 0.7 0.9 dB
DC-2.0 GHz 1.1 1.3 dB
Isolation DC-0.5 GHz 50 58 dB
DC-1.0 GHz 45 51 dB
DC-2.0 GHz 35 39 dB
VSWR* DC-1.0 GHz 1551 | 1.6:1
DC-2.0 GHz 1.65:1 | 1.8:1
Operating Characteristics at 25°C (+5, -5 V)
Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 35 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +26 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +40 dBm
0.05 GHz +29 dBm
Control Voltages Viow 0.0 0.5 \
Vhigh 4.0 5.0 %
Supply Voltages +5V 05V @ 3 mATyp.
-5V £0.20V @ 16 mA Typ.6:7

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.

3. insertion ioss changes by 0.003 dB/°C.

4. Input/Output.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

6. Supply voltage and ground must be connected before control voltage is
applied to avoid irreversible damage to the device.

7. Current increases from 16 mA to 20 mA @ +85°C.
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GaAs IC SP4T Non-Reflective Switch With Integral Driver DC-2 GHz AK115-61

Typical Performance Data (+5, -5 V)

12 70
_ \\
-~
1.0 o=z 60 ~_ J1—Js, Ja
-85°C _ -1
~ -~
0.8 —p=c 50 1
-~ o
. m Ji—Jdo, J
m /// o 55C ] =2 \\
T 0.6 — 40 ~
__
04 ==——= 30
0.2 20
DC 1 2 DC 1 2
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
25 Absolute Maximum Ratings
20 Characteristic Value
RF Input Power 0.8 W > 500 MHz
1.9 0.2W @ 50 MHz
' Supply Voltage +7.0V, 7.0V
1.6 Control Voltage 02V, +7.0V
/ Operating Temperature -40°C to 85°C
1.3 Storage Temperature -65°C to 150°C
/ Oyc 30°C/W
1.0
DC 1 2
Frequency (GHz) Pin Out
VSWR vs. Frequency coao ocoo
N2 22 w2 ZZ
SE5663565606
aa@@aaﬁg
Truth Table
- GND 9 &‘ | [B]5Vv
Insertion Ja Ja Ja Js GND[F ] “\’ 50 50 <+ T8]anD
Loss v "y N
PathJito:|  C2 c3 ca cs GND ? EEe
sl <« [E]c2
e 0 1 1 ! oo | Ee
Js 1 0 1 1 GND[o [ ||® 5 50 +_la]c4
Ja 1 1 0 1 GND *wy, fg"vv\{%i— GND
s 1 1 1 0 GND [ | | _IS]+5V
“0"=0.0100.5V,“1"=4.0t05.0V
L 00Q35000Q
z2zZ Z z 2 Z
G566 666
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GaAs IC SPAT Non-Reflective Switch

With Integral Driver DC-3 GHz

EHAlpha

Features
B Integral Driver +£5 V Supply Voltages

B PLCC-28 Plastic Package

PLCC-28

0.495 (12.57 mm)
0.485 (12.32 mm)

AKO002M4-47

sQ. 0.456 (11.58 mm)
. annooon | 0.450 (11.43
W Single Voltage Control for Each Port o (143 mm)
g i
B Non-Reflective on All Ports N 1T 0.045 (1.14 mm)
' ] ) o INDICATOR 1 n 0.025 (0.64 mm)
M Base Station Switch Matrix Applications f -
0.048——|K .l
0.32 (0.81 mm) (4 5o R
Description 0200Rmm oo 0.050
. 5 i (1.07 mm) (1.27 mm)
The AK002M4-47 is a SP4T non-reflective FET IC switch. 0.180 (4.57 mm)I | v J BSC TYP.
The switch consists of a GaAs SP4T chip and an integral 0-165 (419 mm) LAy
driver. This unit is ideal for cellular base station switch 0.300 (7.62 mm) <—_‘|:o,120 (3.05 mm) (O%E?m)
. REF. 4 PLCS. 0.090 (2.29 ’
matrices. 0021 (0.53 mm) @29mm) N,
0.013 (0.33 mm) 28 PLCS.
Electrical Specifications at 25°C (+5, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 0.8 1.1 dB
DC-1.0 GHz 1.0 1.4 dB
DC-2.0 GHz 1.3 1.6 dB
DC-3.0 GHz 1.8 2.1 dB
Isolation DC-0.5 GHz 48 51 dB
DC-1.0 GHz 40 42 dB
DC-2.0 GHz 29 33 dB
DC-3.0 GHz 25 28 dB
VSWR* DC-0.5 GHz 1.3:1 1.5:1
DC-1.0 GHz 1.5:1 1.7:1
DC-3.0 GHz 1.7:1 1.9:1
Operating Characteristics at 25°C (+5, -5 V)
Parameter? Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 35 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.50-3.0 GHz +24 dBm
0.05 GHz +16 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-3.0 GHz +40 dBm
0.05 GHz +29 dBm
Control Voltages Viow 0.0 0.5 Vv
VHigh 4.0 5.0 \Y

+5V +£0.5V @ 3 mA Typ.
-5V +020V @ 16 mA Typ.67

Supply Voltages

1. All measurements made in a 50 ohm system, unless otherwise specified.
2. DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Input/Output.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

6. Supply voltage and ground must be connected before control voltage is applied to avoid irreversible damage to the device.

7. Current increases from 16 mA to 20 mA @ +85°C.
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GaAs IC SP4T Non-Reflective Switch With Integral Driver DC-3 GHz AK002M4-47

Typical Performance Data (+5, -5 V)

2.4 70

2.0 60 N

// \1—\]3, J1—Jg Paths
1.6 - = 50

/
-
@ +85°C ] %/ @ \
© T s ]
1.2 — < 40
-~ -~
-~ -~ -40°
L= 4 40°C \
08 (=== - 30 P~
+ |
[ —— J1~J2, J1—Js Paths
0.4 20 | l
1 2 3 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
2.5 H H
Absolute Maximum Ratings
292 Characteristic Value
RF Input Power 0.8 W > 500 MHz
1.9 0.2W @ 50 MHz
Supply Voltage +7.0V,-7V
1.6 Control Voltage 02V, +7.0V
// Operating Temperature -40°C to 85°C
1.3 Storage Temperature -65°C to 150°C
0, °C/W
10 2 %0
1 2 3
Frequency (GHz) Pin 0ut
VSWR vs. Frequency cca ooo
z2z2zZ _zZ22Z
G586 568060
[ ]
Truth Table
Insertion Jo J3 - Jg Js I ¢ °5 . Je
Loss GND [ GND
Path J; to: C, C3 Cy Cs GND [ 50 50 GND
Jo 0 1 1 1 GND | K] GND
Js 1 0 1 1 Jaf o El Ja
0 1 1 0 1 GND E o o % GND
GND [ 2 GND
Js 1 1 1 0 44444 14
“0"=0.01005V,“1"=4.0105.0V He Tl e T T T LT Lzl Tie]
23886888 3
+ [
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GaAs IC SPAT Non-Reflective

Switch DC—2 GHz EAAlpha

AS115-61

Features

W -3V to -5V Operation

LQFP-32

0.364 (9.25 mm) — -~
i i 0.344 (8.74 mm) 32 0.280 (7.11
W High Isolation (50 dB @ 0.9 GHz) er S . S8 oy mm)
) o SQ.
B Low Insertion Loss (0.7 dB @ 0.9 GHz) = =
B LQFP-32 Plastic Package E: =
: BEELL
B Non-Reflective All Ports e 0057
12.0° R 0.008 0.030 (1.45 mm)
o O o
= - . . mm
Description 7N a2 046 G
: : : : MAX. 0.006 (0.15 mm)
The AS115-61 is a high isolation SP4T FET IC non- I oous 1 LTI+ 0.002 (0.05 mm)
reflective switch. The switch operates with 0 and -3V or \|\,/ (0.20 mm) 5 ﬂ T
-5V over the frequency range of DC—2 GHz. The insertion 12.0° _>l L_ MAX. . Of yel ~! +-0.018 (0.46 mm)
loss is 0.7 dB and isolation is 50 dB at 0.9 GHz. The switch TP 0.031 (080mm) (010 025 mmy 012 @%0™™
is ideal for cellular base station switch matrices. BSC GAGE PLANE
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.5 0.7 dB
DC-1.0 GHz 0.7 0.9 dB
DC-2.0 GHz 1.1 1.3 dB
Isolation DC-0.5 GHz 50 58 dB
DC-1.0 GHz 45 51 dB
DC-2.0 GHz 35 39 dB
VSWR* DC-1.0 GHz 1.55:1 | 1.6:1
DC-2.0 GHz 1.65:1 | 1.8:1
Operating Characteristics at 25°C (0, -5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0/-3V 0.50-2.0 GHz +24 dBm
0/-5V 0.50-2.0 GHz +30 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +40 dBm
0.05 GHz +29 dBm

Control Voltages

Viow =010-0.2V @ 20 pA Max.

Vhigh = -3V @ 100 pA to -5V @ 500 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Input/output.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SP4T Non-Reflective Switch DC-2 GHz AS115-61

Typical Performance Data (0, -5 V)

1.2 70
1.0 = 60 S~ Ji~Ja, Ja
//// \
8C oo
0.8 = =~ 50 |
7~ .
- m Ji—J2, Js
@ /// o S5C o \\
T 06 4 40
A
A
04 =——= 30
0.2 20
DC 1 2 DC 1 2
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
25 Absolute Maximum Ratings
20 Characteristic Value
RF Input Power 2 W > 500 MHz 0/-7 V
19 0.5W @ 50 MHz 0/-7 V
’ Control Voltage +02V,-10V
1.6 Operating Temperature -55°C to 125°C
/ Storage Temperature -65°C to 150°C
1.3 // Oy 25°C/W
1.0
bc 1 2 Pin OQut
Frequency (GHz) oo ooao
VSWR vs. Frequenc $555658655
Vs, u
quency o o el
~T71[0 RV
Truth Table GND e 50 &‘ 5o IV
GND > oy W«:ﬂ Vz
Insertion J3 Jo Js Jg GND 3 T «_IR]vs
Loss Ji | _[®]Vs
Path J; to: | V4 Vs V3 Vg | Vs Vg \'/2 Vg GND l | _IB]vs
Jo 0 5 | -5 o|-5 1|0 |50 GND [= * 5 50 € _12]Ve
Js 5 oo | 5]5]0]-5]oa0 GND TB( o’y fa"M{%—:-w
Ja o |5 |0 | 5|5 ] 0| 0] 5 GND Ve
J 0 5 |0 5 | 0 5 |5 ] 0
; jHHH
[a = - Cl D D
zzz"
[OINOINO]
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GaAs IC SP4AT Non-Reflective
Switch DC-2.5 GHz

FAAlpha

AS124-61
Features LQFP-32
W -3V to -5V Operation
0.364 (9.25 mm) —
. : 0.344 (8.74 mm) 32 0.280 (7.11 mm
B High Isolation (38 dB @ 1.9 GHz) sQ. nAaARAAR 0.272 26.91 mmi
. 10 = sQ.
B Low Insertion Loss (0.7 dB @ 1.9 GHz) = =
0
B LQFP-32 Plastic Package e =
. HHHHHHEH
B Non-Reflective All Ports 0.057
12.0° R 0.008 0.030 (1.45 mm)
i (0.20 fnm) (o.g%;gm) ( %.gss )
= = 7 0.063 y 17 mm
Description /\ (1.60 mm) *\ =(0.46 mm) o
. . . . 0.00 5mm
The AS124-61 is a high isolation SP4T FET IC non- J g"ggs id N Elﬂﬂﬂ: {o 002 o 05 mm)
reflective switch. The switch operates with 0 and -3 V or \|\/ ‘ ‘ (. 20 mm U J
-5 V over the frequency range of DC-2.5 GHz. The }%g" — |~ 60 s d *g-g} g Eg-gg mm;
. . . M . . A . ~ mm
insertion loss is 0.7 dB and isolation is 38 dB at 1.9 GHz. 0.031 é%go mm) 0.010 (0.25 mm)
The switch is ideal for base station switch matrices. It can GAGE PLANE
also be used as a high isolation SPDT Switch.
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 0.5 0.7 dB
DC-1.0 GHz 0.6 0.8 dB
DC-2.0 GHz 0.7 1.0 dB
DC-2.5 GHz 1.0 1.3 dB
Isolation DC-0.5 GHz 50 55 dB
DC-1.0 GHz 45 50 dB
DC-2.0 GHz 32 37 dB
DC-2.5 GHz 28 32 dB
VSWR* DC-1.0 GHz 1.45:1 1.6:1
DC-2.5 GHz 1.6:1 1.8:1
H ok °
Operating Characteristics at 25°C (0, -5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0/-3V 0.50-2.0 GHz +24 dBm
0/-5V 0.50-2.0 GHz +30 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +40 dBm
0.05 GHz +29 dBm
Control Voltages Viow =010 -0.2V @ 20 pyA Max.
Viigh =-3V @ 100 A to -5V @ 500 A Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Input/output.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC SP4T Non-Reflective Switch DC-2.5 GHz AS124-61

Typical Performance Data (0, -5 V)

Jg [ ]
GND [E] ]
GND [ |

1.2 70
1.0 60
\ J1—=J3, J4
\\\
g °® %0 J1~Ja, J
e 1—J2, J5
0.6 — % 40 \
. —
/ \
0.4 30
0.2 : 20
DC 1 2 DC 1 >
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Isolation vs. Frequency
25 . .
Absolute Maximum Ratings
2.2 Characteristic Value
RF Input Power 2 W > 500 MHz 0/-7 V
1.0 0.5W @ 50 MHz 0/-7 V
Control Voltage +0.2V,-8V
1.9 Operating Temperature -55°C to 125°C
Storage Temperature -65°C to 150°C
1.3 Oyc 25°C/W
1.0
DC 1 2 .
Pin Out
Frequency (GHz)
[a el [alNalyal
VSWR vs. Frequency 555635566
E
Truth Table TR, [ o v
. GND > “IE]v.
J J
Mo | : : - v ) N Fmv.
PathJdyto:| Vi | Vo | Va | Va [ Vs | V6 | V7 | Vg Ji 121V,
J o | 5|5 ] 0] 5|0 |5]o0 GND I Vs
2 aNo 2 ]|® 5 50 +|_18]Ve
J3 -5 0 0 -5 -5 0 -5 0 GND .IW\% va%« v,
Ja 0 5 |0 5 | -5 0 0 -5 GND - Vs
Js 0 -5 0 -5 0 5 | -5 0
[a]
b4
[O)

Js [o] ]
EI
GND [E1|
aNo BT
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Digital Attenuators

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number

DC-2.0 4 Bit, LSB 1 dB 0.9-2.0 15 48 SOIC-16 1-122
DC-2.0 4 Bit, LSB2dB 1.0-2.0 30 48 SOIC-16 1-124
DC-2.0 3 Bit, LSB 4 dB 1.1-1.9 28 48 SOIC-14 1-126
0.75-2.0 3 Bit, LSB 4 dB, Single Pos. CTL  1.4-2.0 28 48 SOIC-8 1-128
DC-2.0 4 Bit, LSB 4 dB 0.9-2.0 15 48 SOIC-16 1-130
DC-2.0 4 Bit, LSB2dB 1.0-2.0 30 48 SOIC-16 1-132
DC-2.0 4 Bit, LSB 2 dB w/Driver 1.2-3.2 30 43 SOIC-16 AK100-25 1-134
DC-2.0 2 Bit, LSB 16 dB w/Driver 1.6-2.5 48 37 SOIC-14 » AK002D2-24 1-136
DC-2.0 4 Bit, LSB 1 dB w/Driver 1.4-3.8 15 37 SOIC-14 » AK002D4-24 1-138
DC-2.0 4 Bit, LSB 1 dB w/Driver 1.2-3.0 15 24 SOIC-14 AK802D4-24 1-140
DC-1.0 3Bit, LSB 4 dB 1.2-3.2 28 43 SOIC-14 AT001D3-24 1-142
DC-1.0 4 Bit, LSB 2 dB 1.1-1.6 30 43 SOIC-16 AT001D4-25 1-144
DC-1.0 4 Bit, LSB 3 dB 1.5-3.6 45 43 SOIC-16 » AT001D6-25 1-146

» Available through distribution.
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GaAs IC 4 Bit Digital Attenuator
1 dB LSB DC-2 GHz EdAlpha

AD210-25
Features S0IC-16
W Attenuation in 1 dB Steps to 15 dB with 0.050
. —» <—(1.27 mm) B
Hih Accuracy " dannRARd
B Low Intermodulation Products
PIN 1 0.244 (6.20 mm)
B Low Cost SOIC-16 Plastic Package INDICATOR 0228 (5.80 mm)
B Low DC Power Consumption HHHHEH H—l
PIN 1 0.020 (0.51 mm)
. s 0.013 (0.33 mm) 0016MAX.
Description - ‘ (041 mm)
. . . 45°
The AD210-25 is an IC FET digital attenuator consisting (1,73 mm) MAX. ggfg ((1) el CH’,‘\MFER
of four monolithic attenuators with LSB of 1 dB and a total & M AX.
attenuation of 15 dB with all attenuators connected.
Attenuator bits are switched with -5 and 0 V. f “ 0.394 (10.00 mm)
. . . . 0.386 (9.80 mm)
The AD?1 0-25 is partlculgrly suited where high 0.010 (0.25 mm) 0.0098 (0.25 mm 0. 153 (4.00 mm)
attenuation accuracy, low insertion loss and low 0.004 (0.10 mm) 0.0075 (o 19 mm) 0.150 3 80 mm)
intermodulation products are required. Typical applications
include cellular, radio, wireless data, wireless local loop
and other gain/level control circuits.
. ag= . °
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 0.9 1.2 dB
DC-0.5 GHz 1.1 15 dB
DC-1.0 GHz 1.3 1.8 dB
DC-2.0 GHz 2.1 25 dB
Attenuation Range 15 dB
Attenuation Accuracy* DC-1.0 GHz + (0.25 + 3% of Attenuation dB
Setting in dB)
DC—-2.0 GHz + (0.4 + 5% of Attenuation dB
Setting in dB)
VSWR (I/0) DC-1.0 GHz 1.3:1 1.4:1
DC-2.0 GHz 1.6:1 1.8:1
Operating Characteristics at 25°C (0, -5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 25 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +28 dBm
0.05 GHz +22 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.50-2.0 GHz +48 dBm
0.05 GHz +38 dBm
Control Voltages Viow =010 -0.2V @ 10 pA Typ.
Vihigh = -5 @ 10 pA Typ. to -8 V @ 200 pA Typ.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Attenuation referenced to insertion loss.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 4 Bit Digital Attenuator 1 dB LSB DC-2 GHz AD210-25

Typical Performance Data (0, -5 V)

4 2.0

dB
N

4 dB State

/
= 8 dB State /
// 14 A 1.dB State
1 \v 7 /ZjiB State

1.2
\ %’ 15 dB: State

Insertion Loss
A

0 1.0
0 05 ! 15 20 0 0.5 1 15 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency VSWR vs. Frequency
18 . .
Absolute Maximum Ratings
Characteristic Value
12 RF Input Power 1.5 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
Q Control Voltage +0.2V, -8V
Operating Temperature -40°C to 85°C
6 Storage Temperature -65°C to 150°C
Note: Exceeding these parameters may cause irreversible damage.

0 05 10 15 2.0 Pin Out
Frequency (GHz) Ji: GND GND GND GND GND GND  J,

Attenuation vs. Frequency (All States) g
e
Truth Table X

1dB 2dB 4dB 8 dB Attenuation
Vi|Va|V3|Vs|Vs|Vg|Vz]| Vg Ji—Ja
5/0|5]0(|-5[0|-5]|0 Reference I. L.
0O|-5|-5|0|5|0]|-5]|0 1dB
5100 |-5|-5|/0/|-5]|0 2dB
S5/0|5|0|0|-5]|-5]|0 4 dB
5/0|5|0|-5/0|0]-5 8dB
0O|5|0|-5|/0|-5[0]-5 15 dB
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GaAs IC 4 Bit Digital Attenuator
2 dB LSB DC-2 GHz EHAlpha

AD220-25

Features S0IC-16
B Attenuation in 2 dB Steps to 30 dB 0.050

with High Accuracy PIN mwﬁ —»h <— (1.27 mm) BSC

. AAAAARMHM
B Low Cost SOIC-16 Plastic Package
) PIN 1 0.244 (6.20 mm)
B Low DC Power Consumption INDICATOR | 0.228 (5.80 mm)
inti PIN 1 0.020 (0.51 mm)

Descrlptmn. _ N 0.013(033mm) 0016 MAX.
The AD220-25 is an IC FET digital attenuator consisting 0.068 (0.41 mm)
of four monolithic attenuators with LSB of 2 dB and a total (1.73 mm) MAX. Pl CHAN o
attenuation of 30 dB with all attenuators connected. 5| - F 8° MAX.
The AD220-25 is particularly well suited where high i \*
attenuation accuracy, low insertion loss and low %eé,gé‘s(;gof&?n:;)"l
intermodulation products are required. Typical applications 0.010 (0.25 mn']) ’ 0.0008 (0.25 mm)]r 0.158 (4.00 mm)
include cellular, radio, wireless data, wireless local loop 0.004 (0.10 mm) 0.0075 (0.19 mm) 0150 (3.80 mm)

and other gain level control circuits.

Electrical Specifications at 25°C (0, -5 V)

Parameter’ Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 1.2 1.4 dB
DC-0.5 GHz 1.4 1.7 dB
DC-1.0 GHz 1.5 1.8 dB
DC-2.0 GHz 2.0 25 dB
Attenuation Range 30 dB
Attenuation Accuracy* DC-1.0 GHz + (0.2 + 3% of dB
Attenuation Setting in dB)
DC-2.0 GHz + (0.3 + 3% of dB
Attenuation Setting in dB)
VSWR (I/0) DC-1.0 GHz 1.4:1 1.6:1
DC-2.0 GHz 1.6:1 2.0:1

Operating Characteristics at 25°C (0, -5 V)

Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 25 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +28 dBm
0.05 GHz +22 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.50-2.0 GHz +48 dBm
0.05 GHz +38 dBm
Control Voltages Vigy=01t0-0.2V @ 20 uA Max.
Vhigh = -5V @ 50 pATyp.to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 4 Bit Digital Attenuator 2 dB LSB DC-2 GHz AD220-25

Typical Performance Data (0, -5 V)

4 2.0 |
16 dB State
1.8 //
3 / z)dBﬁate
@ o ° =4 dB State
5 2 o -\q 7
T RSN 7 <
] — | & < 30 dB State
. 8 dB State —|
1.2 e
Insertion Loss
0 1.0 L
0 0.5 1 1.5 2.0 0 0.5 1 1.5 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency VSWR vs. Frequency
82 Absolute Maximum Ratings
Characteristic Value
24 RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
O 6 Control Voltage +0.2V,-8V
e
Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
8 Note: Exceeding these parameters may cause irreversible damage.
0 .
0 0.5 1.0 15 2.0 Pin Qut
Frequency (GHz) Ji GND GND GND GNDGND GND  J;
Attenuation vs. Frequency H;? g
Truth Table 16dB = 8dB 4d8 * 2dB
Vi| Va| Va| Vo[ Vs [ Vs [Vs | Vg | Attenuation
24dB 4dB 8 dB 16dB Ji—Ja of §_ £ 4 #4 24
-5 0 -5 0 -5 0 -5 0 Reference I.L. % % %
0 -5 -5 0 -5 0 -5 0 2dB Ve V7 Ve Vs Vs Vg Vo V4
5|0 0|-5|-5]|0]-5 0 4dB
-5 0 -5 0 0 -5 -5 0 8 dB
-5 0 -5 0 -5 0 0 -5 16 dB
0 -5 0 -5 0 -5 0 -5 30 dB
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GaAs IC 3 Bit Digital Attenuator
4 dB LSB DC-2 GHz EHAlpha

AD230-24
Features S0IC-14
B Attenuation in 4 dB steps to 28 dB with PIN 14 . 0.050
High Accuracy 0050 (127mm) §_ | 627 mm Bsc
. 0.016 (0.40 mm) | H H |2| H fh fﬁ i
B Low Cost SOIC-14 Plastic Package T T 0.244
0.158 (4.01 mm) (6.20 mm)
B Low DC Power Consumption 0.150 (3.81 mm) (5%§2rﬁm)
PIN 1 - ¥
INDICATOR ]
s 0.020 (0.51
Descrlptlon PIN 1/ 001320 33 rmn$; 0.016 MAX.
The AD230-24 is an IC FET Digital Attenuator consisting 0.068 0049 (12 O 2
of three monolithic attenuators with LSB of 4 dB and a total (1.73 mm) MAX. o 016 (0.41 mm CHAMFER
attenuation of 28 dB with all attenuators connected. 8 MAX
Attenuators are switched with -5 and 0 V.
The AD230-24 is particularly suited where high 833; Eg 5732 m;
attenuation accuracy, low insertion loss and low 0.010 (0.25 mm) 0.0098 (0.25 mm) 0.158 (4.00 mm)
intermodulation products are required. Typical applications 0.004 (0.10 mm) 0.0075 (0.19 mm) 0150 (3.80 mm)
include cellular radio, wireless data, wireless local loop and
other gain level control circuits.
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 1.1 1.4 dB
DC-0.5 GHz 1.2 1.5 dB
DC-1.0 GHz 1.3 1.7 dB
DC—2.0 GHz 1.9 2.3 dB
Attenuation Range 28 dB
Attenuation Accuracy* DC-1.0 GHz + (0.2 + 3% of dB
Attenuation Setting in dB)
DC-2.0 GHz + (0.4 + 5% of dB
Attenuation Setting in dB)
VSWR (I/0) DC-2.0 GHz | 131 | 1.5:1
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 25 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +28 dBm
0.05 GHz +22 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.50-2.0 GHz +48 dBm
0.05 GHz +38 dBm
Control Voitages Viow = 010-0.2V @ 20 pA Max.
Vhigh = -5 V @ 50 pA Typ. to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 3 Bit Digital Attenuator 4 dB LSB DC-2 GHz AD230-24

Typical Performance Data (0, -5 V)

3.0 2.0
2.5
1.5
2.0 I
@ 15 | 1.0
a1
/./
1.0
0.5
0.5
0 0
0 0.5 1.0 15 2.0 0 0.5 1.0 1.5 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency VSWR vs. Frequency (All States)
3 Absolute Maximum Ratings
30 Characteristic Value
25 RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
o 20 Control Voltage +0.2V, -8V
T
15 Operating Temperature -40°C to 85°C
10 Storage Temperature -65°C to 150°C
Note: Exceeding these parameters may cause irreversible damage.
5
0 .
0 05 1.0 15 2.0 Pin Out
Frequency (GHz) Ji GND GND GND GND GND  J,
Attenuation vs. Frequency (All States) g
Truth Table 16 dB
4 dB 8 dB 16 dB Attenuation
Vi [ V2 | Vs [ Va | Vs [ Ve iJa of 4 4 DY
-5 0 -5 0 -5 0 Reference I.L. Ll UL L
0 5| 5| 0 5 0 4 dB
-5 0 0 -5 -5 0 8 dB Ve Vs V4 V3 Vo V;y GND
-5 0 -5 0 0 -5 16 dB
0 -5 0 -5 0 -5 28 dB
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GaAs IC 3 Bit Digital Attenuator

4 dB LSB Positive Control 0.75-2 GHz A Alpha

AD239-12
Features S0IC-8
M Attenuation in 4 dB Steps to 28 dB PIN8
. . —> {<— 0.050 (1.27 mm) BSC
with High Accuracy A fi
M Single Positive Control Voltage PIN 1 0.244 (.20 mm)
for Each Bit INDICATOR —_|| _ 0.228 (5.80 mm)
M +3 V to +5 V Operation /H HH H——i
i PIN 1 ——>| l<— 0.020 (0.51 mm) MAX.
B Small Low Cost SOIC-8 Plastic Package 0,040 0.016 MAX.
) = 0.068 (1.24 mm) aainalas (0.41 mm) x
ipti 1.73 MAX. 0.016 45" CHAMFER
Description ' (1.73 mm) (041 mm) “
The AD239-12 is a 3 bit, single positive control, 4 dB step Ve 1 .
GaAs IC FET digital attenuator in a low cost SOIC-8 plastic ———— —— Fax
o . . 0.197 (5.00 mm) 0.158 (4.00 mm) '
package. For positive operation external DC blocking 0.189 (4.80 mm) 0150 (3.80 mm)
capacitors are required on all RF ports. 0.010 (0.25 mm) 0.010 (0.25 mm)
The AD239-12 is particularly suited where high 0.004 (010 mm) 0.007 (0.17 mm)
attenuation accuracy, low insertion loss and low
intermodulation products are required.
Typical applications include cellular, radio, wireless
data, wireless local loop and other gain level control
circuits.
Electrical Specifications at 25°C (0, +3 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss? 0.75-2.0 GHz 1.8 2.1 dB
Attenuation Range 0.75-2.0 GHz 28 dB
Attenuation Accuracy?3 0.75-1.0 GHz + (0.2 + 3% of dB
Attenuation Setting in dB)
0.75-2.0 GHz + (0.3 + 3% of dB
Attenuation Setting in dB)
VSWR (1/0) 0.75-2.0 GHz [ 151 | 201
Operating Characteristics at 25°C (0, +3 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics* Rise, Fall (10/90% or 90/10% RF) 0.7 ys
On, Off (50% CTL to 90/10% RF) 1.0 s
Video Feedthru 50 mV
Input Power for 1 dB Compression Vg =43V 0.75-2.0 GHz +20 dBm
Vg=+5V 0.75-2.0 GHz +26 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +10 dBm
Vg=+3V 0.75-2.0 GHz +32 dBm
Vg=+5V 0.75-2.0 GHz +45 dBm
Control Voltage Viow =010 0.2V @ 20 pA Max.
Vhigh = +3V @ 100 pA Max. to +5 V @ 200 pA Max.
Vs = Viigh 0.2V

1. All measurements made in a 50 ohm system, unless otherwise specified.

2. Insertion loss changes by 0.003 dB/°C.
3. Attenuation referenced to insertion loss.

4. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 3 Bit Digital Attenuator 4 dB LSB Positive Control 0.75-2 GHz

AD239-12

Typical Performance Data (0, +3 V)

6
5
4
8 3
2 —
—
1
0
0.5 1.0 1.5 2.0 2.5
Frequency (GHz)
Insertion Loss vs. Frequency
30
— |
25
m ]
g 15
10
5
0
0.5 1.0 1.5 2.0 2.5
Frequency (GHz)
Attenuation vs. Frequency (All States)
Truth Table
16 dB 4dB 8 dB Attenuation
Vi V2 Vs Ji-J2
Vhiigh Vhigh Vhigh Ins. Loss
Vhigh 0 VHigh 4dB
VHigh VHigh 0 8 dB
Vhigh 0 0 12 dB
0 VHigh VHigh 16 dB
0 0 Vhigh 20 dB
0 VHigh 0 24 dB
0 0 0 28 dB

VHigh = +310 +5V (Vs = Vpjigh £ 0.2 V)

2.0

0.5

0.5 1.0 15 2.0
Frequency (GHz)
VSWR vs. Frequency (All States)

Absolute Maximum Ratings

Characteristic Value

1 W > 500 MHz 0/8 V
0.5W @ 50 MHz 0/8 V

RF Input Power

Supply Voltage +8V
Control Voltage -0.2V, +8V
Operating Temperature -40°C to 85°C

Storage Temperature -65°C to 150°C

Note: Exceeding these parameters may cause irreversible damage.

Pin Out
oVs
10 kQ
c
31 o—iH{=] iy GND

GND iy :n}] GND
Vi '1:%213 ?i—o Jo

DC blocking capacitors (Cgl) and biasing resistor must be supplied externally
for positive operation.
CpgL = 100 pF for operation >.75 GHz.

© 8
vz_]_;:%4 S v
I
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GaAs IC 4 Bit Digital Attenuator
1 dB LSB DC-2 GHz EHAlpha

AD310-25
Features SOIC-16
H Attenuation in 1 dB Steps to 15 dB with 0.050
ngh ACCUTacy P|N16—\ﬁ —» «—(1.27 mm) BSC

W Designed for Cellular Radio Applications

PIN 1 0.244 (6.20 mm)
B Low Cost SOIC-16 Plastic Package INDICATORN | 0228 (5.80 mm)
B Low DC Power Consumption HEHHEE HJ

PIN 1 L—o.ozo (0.51 mm)

. s 0.013 (0.33 mm) 0.016 MAX.
Description (0.41 mm)
The AD . . -~ 0.068 0.049 (1.24 mm) x 45°

e AD310-25 isan IC FET digital attenuator consisting (1.73 mm) MAX. 0 016 0 41 mm CHAMFER
of four monolithic attenuators with LSB of 1 dB and a total 8 MAX.
attenuation of 15 dB with all attenuators connected.

This unit s a pin for pin replacement for the AT002D8-25 %?3%‘2(299&0,{1“,{1“)

with improved RF performance extended to 2 GHz. 0.010 (0.25 mm) 0.0098 (0.25 mm) g}gg ggg m
The AD310-25 is particularly suited where high 0.004(0.10 mm) 0.0075 (0 19 mm)

attenuation accuracy, low insertion loss and low

intermodulation products are required. Typical applications

include cellular radio, wireless data, wireless local loop and

other gain level control circuits.

. ag= . °
Electrical Specifications at 25°C (0, -5 V)

Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.1 GHz 0.9 1.2 dB
DC-0.5 GHz 1.1 15 dB
DC-1.0 GHz 1.3 1.8 dB
DC-2.0 GHz 2.1 2.5 dB
Attenuation Range 15 dB
Attenuation Accuracy* DC-1.0 GHz + (0.25 + 3% of Attenuation dB
Setting in dB)
DC-2.0 GHz + (0.4 + 5% of Attenuation dB
Setting in dB)
VSWR (1/0) DC-1.0 GHz 1.8:1
DC-2.0 GHz 1.6:1
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 25 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +28 dBm
0.05 GHz +22 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.50-2.0 GHz +48 dBm
0.05 GHz +38 dBm
Control Voltages Viow=01t0-0.2V @ 20 yA Max.
VHigh=-5V @ 10 uA Typ. to -8 V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified. 4. Attenuation referenced to insertion loss.
2.DC =300 kHz. 5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
3. Insertion loss changes by 0.003 dB/°C.
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GaAs IC 4 Bit Digital Attenuator 1 dB LSB DC-2 GHz AD310-25

Typical Performance Data (0, -5 V)

4 2.0
3 1.8
m 16 4 dB State
Q 2
5 ° 8 dB State 1 dB State,
— 14—~ \ A
L — 12 - % dB State
3 S
Insertion Loss 15 ?B State
0 1.0 :
0 0.5 1 1.5 2.0 0 0.5 1 15 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency VSWR vs. Frequency
18 . .
Absolute Maximum Ratings
——
Characteristic Value
12 RF Input Power 2W> 0.5 GHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
% Control Voltage +0.2V, -8V
Operating Temperature -40°C to 85°C
6 Storage Temperature -65°C to 150°C
Noi;: E)&Eeed?g these parameters may cause irreversiEIe damage.
o -
0 05 1.0 15 20 Pin Out

Frequency (GHz) J; GND GND GND GNDGND GND  J,

Attenuation vs. Frequency (All States) g
T T T

Truth Table

Vi | Va| V3| Va| Vs | Ve |Vs ] Vg| Attenuation

8 dB Bit | 1 dB Bit 2 dB Bit | 4 dB Bit Ji—Ja

0 -5 0 -5 0 -5 0 -5 Reference I.L.
0 -5 -5 0 0 -5 0 -5 1dB

0 -5 0 -5 -5 0 0 -5 2 dB

0 -5 0 -5 0 -5 -5 0 4 dB

-5 0 0 -5 0 -5 0 -5 8 dB

-5 0 -5 0 -5 0 -5 0 |15 dB Max. Atten.
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GaAs IC 4 Bit Digital Attenuator

2 dB LSB DC-2 GHz EHAlpha

AD320-25
Features S0IC-16
W Attenuation in 2 dB Steps to 30 dB with 0.050
High Accuracy PIN 16\F1 —»  <—(1.27 mm) BSC
M Low Cost SOIC-16 Plastic Package AAAAAMN]
. PIN 1 0.244 (6.20 mm)
W Low DC Power Consumption INDICATOR 0.228 (5.80 mm)
nesc"ptmn. . L PIN 1 0.020 (0.51 mm)
The AD320-25 is an IC FET digital attenuator consisting 0.013 (0.33 mm) 0.016 MAX.
of four monolithic attenuators with LSB of 2 dB and a total 0,068 0,049 (1.24 mim) (041 mm)
attenuation of 30 dB with all attenuators connected. (1.73 mm) MAX. o 016 041 mm) CHAMFER
This unit is a pin for pin replacement for the AT001D4-25 | $| 8 MAX.
with improved Rl.: perfo!’mance extendgd to 2 GHz. . 0.394 (10,00 mm)
The AD320-25 is particularly well suited where high 0.386 (9.80 mm)
attenuation accuracy, low insertion loss and low 0.010 (0.25 mm) 0.0098 (0.25 mm 0.158 (4 00 mm)
. . . . - 0.004 (0.10 mm) 0.0075 (019 mm) 0.150 (3.80 mm)
intermodulation products are required. Typical applications
include cellular, radio, wireless data, wireless local loop
and other gain level control circuits.
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.1 GHz 1.2 1.4 dB
DC-0.5 GHz 1.4 1.7 dB
DC-1.0 GHz 1.5 1.8 dB
DC-2.0 GHz 2.0 25 dB
Attenuation Range 30 dB
Attenuation Accuracy* DC-1.0 GHz + (0.2 + 3% of Attenuation dB
Setting in dB)
DC-2.0 GHz + (0.3 + 3% of Attenuation dB
Setting in dB)
VSWR (I/0) DC-1.0 GHz 1.4:1 1.6:1
DC-2.0 GHz 1.6:1 2.0:1
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 25 ns
Video Feedthru 25 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +28 dBm
0.05 GHz +22 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +5 dBm 0.50-2.0 GHz +48 dBm
0.05 GHz +38 dBm
Control Voltages Viow=010-0.2V @ 20 yA Max.
VHigh =-5V @ 50 A Typ. to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 4 Bit Digital Attenuator 2 dB LSB DC-2 GHz AD320-25

Typical Performance Data (0, -5 V)

4 2.0

|
16 dB State

1.8
3 // 2 dB State
1.6 )g

— 4 dB State
‘- S
L 14 =\ Z
& X 30 0B State
1 12 8 dB State
. _/
Insertion Loss
0 1.0 L
0 0.5 1 1.5 2.0 0 0.5 1 1.5 2.0
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency VSWR vs. Frequency
32 Absolute Maximum Ratings
Characteristic Value
24 RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
o Control Voltage +0.2V, -8V
5 16 Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
8 Note: Exceeding these parameters may cause irreversible damage.
0
0 05 1.0 15 2.0 Pin Qut
Frequency (GHz) J; GND GND GND GNDGND GND  J,
Attenuation vs. Frequency g H‘E[J
Truth Tahle 16dB = 8dB 4dB  2dB
Vq ﬂz V3 | Vg V5J Ve | V7 | Vg | Attenuation 5 ? ﬁ ? ﬁ ? ﬁ ? ﬁ
2 dB 4dB 8 dB 16 dB Ji—Jo
-5 0 -5 0 0 -5 -5 0 Reference I.L. % % % % %
0 -5 -5 0 0 5 | -5 0 2dB Ve V7 Ve Vs Vi V3 Vo Vi
510 o(-5|o0o|-5|5]0 4dB
-5 0 -5 0 -5 0 -5 0 8dB
-5 0 -5 0 0 -5 0 -5 16 dB
0 -5 0 -5 -5 0 0 -5 |30 dB Max. Atten.
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GaAs IC 4 Bit Digital Attenuator
With Driver 2 dB LSB DC-2.0 GHz EHAlpha

AK100-25
Features S0IC-16
W Attenuation in 2 dB Steps to 30 dB 0.050
. PIN 16 —> =«—(1.27 mm) BSC
W Low DC Current Consumption \ﬁ ARAAA B
< 10 mA Total
) PIN 1 0.244 (6.20 mm)
M Integral Driver +5 V Supply Voltages INDICATOR™ | 0.228 (5.80 mm)
M Low Cost SOIC-16 Plastic Package TONO00 O J
PIN 1 -——J 0.020 (0.51 mm)
0.013 (0.33 mm) 0.016 MAX.
Description 0% o aemm) O
The AK100-25 is an IC FET digital attenuator consisting (178 mm) ° 016 (041 ) CHAMFER
of four monolithic attenuators with LSB of 2 dB and a total & MAX'
attenuation of 30 dB with all attenuators connected. X T 0.394 (10.00 mm)
The device has integral drivers for each bit requiring less 0.386 (9.80 mm)

i i 0.010 (0.25 mm) 0.0098 (025mm 0153 (4.00 mm)
than 3 mA per bit. DC supply voltages of +5 V are required. 0:004 (0 0 mm) 0000 (028 MM~ 0150 (3.80 mm)

The attenuator is packaged in a 16 lead plastic SOIC.

Electrical Specifications at 25°C (+6 V, -5 V)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 1.8 2.0 dB
DC-1.0 GHz 2.0 2.5 dB
DC-2.0 GHz 3.0 3.5 dB
Attenuation Accuracy per Bit4 DC-2.0 GHz +(0.3 dB + 3% of dB
Attenuation Setting)
VSWR (1/O) DC-2.0 GHz ] 141 ] 161

Operating Characteristics at 25°C (+5 V, -5 V)

Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +25 dBm
0.05 GHz +16 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +43 dBm
0.05 GHz +30 dBm
Control Voltages Viow 0.0 0.5 Vv
Vhigh 4.0 5.0 v
Supply Voltages®” +5V 05V @ 3 mATyp. 4.5 55 %
-5V +0.20V @ 10 mA Typ. -4.8 -5.2 Vv
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion ioss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5.Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

6. Supply voltage and ground must be connected before control voltage is
applied. Use of toggle switches or other similar components may produce
voltage spikes which can cause irreversible damage to the device.

7.Currentdrain @ 85°C=5mA Typ. @ +5V, 14 mATyp. @ -5 V.
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GaAs IC 4 Bit Digital Attenuator With Driver 2 dB LSB DC-2.0 GHz AK100-25

Typical Performance Data (+5 V, -5 V)

0 2.0
1.9
1 1.8
\ 1.7
2 1.6
3 ™~ 15
3 ~— 14
1.3
4 12 ——
1.1
1
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 15 2.0 25
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Typical VSWR vs. Frequency (All States)
0 18 E—
2
20 —
4
6 22
o 8 o 24
© 10 ] © 2
12
D 28
14
16 s ]
18 32
0 0.5 1.0 1.5 2.0 25 0 0.5 1.0 1.5 2.0 25
Frequency (GHz) Frequency (GHz)
Attenuation 2 dB to 16 dB Attenuation 18 dB to 30 dB
Absolute Maximum Ratings Pin OQut
Characteristic Value GND J2 GNDGND GNDGND Ji GND
RF Input Power 0.5 W > 500 MHz ﬁ
0.1 W @ 50 MHz é
Supply Voltages +6V, -6V $
Control Voltage -0.2V,+6V
Operating Temperature -40°C to +85°C F 4-‘
o el [
Storage Temperature -65°C to +150°C
o DDDUBEDD D

+5V Ci C2 GNDGND C3 Cs -5V

Truth Table

16 dB 8 dB 4dB 2dB Attenuation
Cq Cz C3 Cy Ji—J2
0 0 0 0 Reference I.L.
0 0 0 1 2dB
0 0 1 0 4 dB
0 1 0 0 8 dB
1 0 0 0 16 dB
1 1 1 1 30 dB

“0"=0.0V100.5V,“1”=4.0t0 5.0 V
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GaAs IC 2 Bit Digital Attenuator
With Driver 16 dB LSB DC—2 GHz EdAlpha

AK002D2-24
Features S0IC-14
M Attenuation in 16 dB Steps to 48 dB PIN 14 - 0.050
) 1.27 mm) BSC
0.050 (127 mm) §_ (
M Integral Driver £5 V Supply Voltages cowosmm FAAAAABE T
. T
B Low Cost SOIC-14 Plastic Package 0,158 (@01 ) oo
0.150 (3.81 mm) 0.228
(5.80 mm)
EadE PIN 1
Desc"ptmn INDIGATOR / ] |+~ 0.020 051 mm)
The AKO002D2-24 is an IC FET digital attenuator PIN 1 0.013 (o 33mm) 0.016 MAX.
consisting of two monolithic attenuators with LSB of 0.068 0.049 (1.24 mum) ©. ‘)‘(‘ 4[5"”‘
16 dB and a total attenuation of 48 dB with all (1.73 mm) MAX. 0.016 o 41 mm) CHAMFER
attenuators connected. The device has integral drivers for 5 8 MAX
each bit requiring < 3 mA per bit. DC supply voltages of
+ 5V are required. <'_0.344 @75mm)
0.337 (8.55 mm)
0.010 (0.25 mm) 0.0098 (0.25 mm) 0.158 (4 00 mm)
0.004 (0.10 mm) 0.0075 (0.19 mm) 0.150 (3.80 mm)
Electrical Specifications at 25°C (+5 V, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 1.7 1.8 dB
DC-1.0 GHz 1.9 2.1 dB
DC-2.0 GHz 2.2 2.5 dB
Attenuation Accuracy? 16 32 48  Bits
DC-1.0 GHz +6% 6% 8% Max. dB
DC-2.0 GHz +6% 8% +10% Max. dB
VSWR (I/O) DC-1.0 GHz 1.4:1 1.5:1
DC-2.0 GHz 1.6:1 1.7:1
Operating Characteristics at 25°C (+5 V, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +20 dBm
0.05 GHz +12 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +37 dBm
0.05 GHz +26 dBm
Control Voltages Viow 0.0 0.5 \
VHigh 4.0 5.0 \%
Supply Voltages®” +5V +0.5V @ 3 mA Typ. 45 5.0 55 \Y%
-5V +0.20V @ 8 mA Typ. -4.8 -5.0 5.2 %
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

6. Supply voltages and ground must be connected before control voltage is
applied. Use of toggle switches or other similar components may produce
voltage spikes which can cause irreversible damage to the device.

7.Current drain @ 85°C=5mATyp. @ +5V, 11 MA Typ. @ -5 V.
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GaAs IC 2 Bit Digital Attenuator With Driver 16 dB LSB DC-2 GHz AKO002D2-24
Typical Performance Data (+5 V, -5 V)
5 50 |
45z =~
4 35
3
2 g
5 +85°p P bk sty °
===t 25
— -40°C
1 20
DC 1 2 e ; )
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency 16, 32 and 48 dB States vs. Frequency
25 Absolute Maximum Ratings
55 Characteristic Value
RF Input Power 0.8 W > 500 MHz
19 0.2W @ 50 MHz
Supply Voltages +6V, -6V
1.6 Control Voltage -0.2V,+6V
Operating Temperature -40°C to +85°C
1.3 — Storage Temperature -65°C to 150°C
Oyc 30°C/W
1.0
DC 1 2
Frequency (GHz) Pin out
VSWR vs. Frequency (All States) 5V45VGND G Ci GND GND
i H H% 1
Truth Table T
16 dB 32 dB Attenuation v
G Ca Jinl 32 16
0 0 Reference I.L. dB dB
1 0 16 dB ) I_V—FD_T_\
0 1 32dB
1 1 48 dB

“0"=0.0t00.5V,“1"=4.0t05.0V

[

1 GND GND GND GND GND

2
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GaAs IC 4 Bit Digital Attenuator
With Driver 1 dB LSB DC-2 GHz

FAAlpha

Features
M Attenuation in 1 dB Steps to 15 dB

M Integral Driver +£5 V Supply Voltages
W Low Cost SOIC-14 Plastic Package

Description

The AK002D4-24 is an IC FET digital attenuator
consisting of four monolithic attenuators with LSB of 1 dB
and a total attenuation of 15 dB with all attenuators
connected.

The device has integral drivers for each bit requiring less
than 4 mA per bit. DC supply voltages of +5 V are required.
The attenuator is packaged in a 14 lead plastic SOIC.

PIN 1

0.013 (0.33 mm
0.068

F (1.73 mm) MAX.
~0.344 875 mm)
0.337 (8.55 mm)

0.049 (1.24 mm)
0016(041 mm

INDICATOR
/ ] |<—0020(051 mm)
PIN 1

AKO002D4-24
SOIC-14

PIN 14 — 0.050

0.050 (1.27 mm) §_ (1.27 mm) BSC
oote040mm) TH HH A A m |:H [
T T :

0.158 (4.01 mm) (e_02§4r:m)

0.150 (3.81 mm) 0.228
(5.80 mm)

) 0.016 MAX.
(0.41 mm)

x 45°

CHAMFER

8" MAX

0.010 (0.25 mm) 0.0098 (0.25 mm)—— 0.158 (4.00 mm)
0.004 (0.10 mm) 0.0075 (0.19 mm) 0.150 (3.80 mm)
- ags . °
Electrical Specifications at 25°C (+5 V, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 2.0 25 dB
DC-1.0 GHz 25 3.0 dB
DC-2.0 GHz 3.7 4.0 dB
Attenuation Accuracy Per Bit* DC-2.0 GHz 10% or +0.5 dB dB
Whichever is Greater
VSWR (I/0) DC-0.5 GHz 1.3:1 1.5:1
DC-2.0 GHz 1.6:1 1.8:1
. . an °
Operating Characteristics at 25°C (+5V, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 20 ns
On, Off (50% CTL to 90/10% RF) 40 ns
Video Feedthru 30 mV
Input Power for 1 dB Compression 0.50-2.0 GHz +24 dBm
0.05 GHz +16 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-2.0 GHz +37 dBm
0.05 GHz +26 dBm
Control Voltages Viow 0.0 0.5 \
Vhigh 4.0 5.0 \%
Supply Voltages +5V 0.5V @ 4 mA Typ. 45 5.5 \
-5V £0.20V @ 16 mA Typ. -4.8 -5.2 \Y

1. All measurements made in a 50 ohm system, unless otherwise specified.

2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.

6. Supply voltage and ground must be connected before control voltage is
applied. Use of toggle switches or other similar components may produce
voltage spikes which can cause irreversible damage to the device.

7.Currentdrain @ 85°C=6mA Typ. @ +5V, 20 mA Typ. @ -5 V.
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GaAs IC 4 Bit Digital Attenuator With Driver 1 dB LSB DC-2 GHz

AK002D4-24

Typical Performance Data (+5 V, -5 V)

dB

Ahsolute Maximum Ratings

5
4 E
,—//_
l_//;a//
® ss'c| _a==7"
+i -
-~ -1 //f.
2 — ~ -40°C
— -
1 %/
DC 1 2
Frequency (GHz)
Insertion Loss vs. Frequency
25
2.2
1.9
1.6
/
//
1.3
/>
1.0
DC 1 2
Frequency (GHz)

VSWR vs. Frequency (All States)

Characteristic Value
RF Input Power 0.5 W > 500 MHz
0.1 W @ 50 MHz
Supply Voltages +6V, -6V
Control Voltage +6V

Operating Temperature

-40°C to +85°C

Storage Temperature

-65°C to 150°C

Oyc 30°C/W
Truth Table
8 dB 1dB 2dB 4 dB Attenuation

Cq Ca Cs Cy Ji=d2

0 0 0 1 Reference I.L.

0 1 0 1 1dB

0 0 1 1 2dB

0 0 0 0 4dB

1 0 0 1 8 dB

1 1 1 0 15 dB

“0"=0.0t00.5V,“1"=4.0t0 5.0V

5
4 \
3
m
o
2
\\
1 [ —
DC 1 2
Frequency (GHz)
1, 2, 4 dB Bits vs. Frequency
16
[
\-
15 = —
14
o 3 vt
©
9
8
7
DC 1 2
Frequency (GHz)
8, 15 dB Bits vs. Frequency
Pin Out

5V+5VGND C; Cp Cs G4

SELLEL

vV vV v rJ
8dB v1dB v2dB v4dB

F—F_—lll_—l

¥

Ji

DOEHDE

GND GND GND GND GND  J;
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GaAs IC 4 Bit Digital Attenuator

With Driver 1 dB LSB DC-2.0 GHz

EHAlpha

Features
B Attenuation in 1 dB Steps to 15 dB

B Low Cost SOIC-14 Plastic Package
H Low DC Current < 16 mA Total
M Integral Driver +5V, -5.6 V Supply Voltages

Description

The AK802D4-24 is an IC FET digital attenuator
consisting of four monolithic attenuators with a LSB of
1 dB and a total attenuation of 15 dB with all attenuators
connected.

The device has integral drivers for each bit requiring less
than 4 mA per bit. DC supply voltages of +5 and -5.6 V
are required.

The attenuator is packaged in a 14 iead plastic SOIC.

Electrical Specifications at 25°C (+5 V, -5.6 V)

AK802D4-24

S0IC-14

PIN 14 ~— 0.050

—
| (1.27 mm) BSC

0.050 (1.27 mm)
0.016 (0.40 mm) 1— H H H H
T

0. 244
0.158 (4.01 mm) (6.20 mm)
0.150 (3.81 mm) 0.228
(5.80 mm)
PIN 1
INDICATOR
/ —»l l——oozo 0.51 mm)
PIN 1 0013(033 mm) 0.016 MAX.
(0.41 mm)
0.068 0.049 (1.24 mm) X 45°
(1.73 mm) MAX. CHAMFER
8 MAX

0. 016 (o 41 mm)w
0.344 875 mm)
0.337 (8.55 mm)

0.010 (0.25 mm) 0.0098 (0.25 mm)
0.004 (0.10 mm) 0.0075 (0.19 mm)

{TI._

0.158 (4 00 mm)
0.150 (3.80 mm)

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 1.7 2.0 dB
DC-1.0 GHz 2.2 25 dB
DC-2.0 GHz 3.1 35 dB
Attenuation Accuracy Per Bit4 DC-1.0 GHz (7% or 0.25 dB dB
Whichever is Greater)
DC-2.0 GHz (10% or 0.5 dB dB
Whichever is Greater)
VSWR (I/0) DC-1.0 GHz 1.2:1 1.3:1
DC-2.0 GHz 1.4:1 1.5:1
. . g °
Operating Characteristics at 25°C (+5 V, -5.6 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 15 ns
On, Off (50% CTL to 90/10% RF) 30 ns
Video Feedthru 30 mv
Input Power for 1 dB Compression 0.5-1.0 GHz +24 dBm
0.05 GHz +16 dBm
Control Voltages Viow 0.0 0.2 \Y
VHigh 4.0 5.0 v
Supply Voltages®:” +5.0V 0.5V @ 4 mA Typ. 45 5.5 \Y
5.6V +£020V @ 12 mA Typ. -5.4 -5.8 \

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
6. Protection circuit for driver included in package.

7.Currentdrain @ 85°C=6mA Typ. @ +5V, 16 MATyp. @ -5 V.
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GaAs IC 4 Bit Digital Attenuator With Driver 1 dB LSB DC-2.0 GHz

AK802D4-24

Typical Performance Data (+5 V, -5.6 V)

5 5
4 4
3 3
2 2
/
1 = ]
0 0
0 1 2 0 1 2
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency 1, 2, 4 dB Bits vs. Frequency
25 15—
\\\
2.2 14 —
1.9 13
% Q ~
1.6 9
1.3 P 8
[—
—~—_
S~
1.0 7
0 1 2 0 1 2
Frequency (GHz) Frequency (GHz)
VSWR vs. Frequency (All States) 8, 15 dB Bits vs. Frequency
Absolute Maximum Ratings Pin OQut
Characteristic Value GND J> GND GND GND J; GND
RF Input Power 0.5 W > 500 MHz _E
0.1 W @ 50 MHz
Supply Voltages +6V, -6V Ly > Iy Ly )
Control Voltage -0.2V, +6V 4dB 2dB 1dB 8dB
Operating Temperature -40°C to +85°C
Storage Temperature -65°C to 150°C O V__A_AT
Oyc 30°C/W
Truth Table Cs Co Cs Ci +5V-5.6VGND
Cq C, C3 Cs Attenuation
(8dB) | (2dB) | (4dB) (1 dB) Ji=J
0 0 0 0 Reference I.L.
0 0 0 1 1dB
0 1 0 0 2dB
0 0 1 0 4 dB
1 0 0 0 8dB
1 1 1 1 15 dB
“0"=0.0t00.2V,“1"=4.0t05.0V
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GaAs IC 3 Bit Digital Attenuator
4 dB LSB DC-1 GHz A Alpha

AT001D3-24
Features S0IC-14
W Attenuation in 4 dB Steps to 28 dB PIN 14 | (=000
. 1.27 mm) BSC
. 0.050 (127 mm) §_ (
B Low Cost SOIC-14 Plastic Package cowosomm THARAAM AT
. T
B Low DC Power Consumption 0.158 (4.01 ) L)
0.150 (3.81 mm) 0.228
(5.80 mm)
Description I
escrip INDICATOR / 0020 051 mm)
The AT001D3-24 is an IC FET digital attenuator PIN 1 0.013 (o 33mm) 0.016 MAX.
consisting of three monolithic attenuators with LSB of 0.068 0.048 (1.24 mm) (041 mm)
4 dB and a total attenuation of 28 dB with all attenuators 73 mm) MAX. 0.016 (0.41 mm CHAMFER
connected. Attenuator bits are switched with -5 and 0 V. L{ 8 MAX
The attenuator is packaged in the plastic 14 lead sufface £ x| |
mount package for low cost commercial cellular radio 0344875 mm)
licati 0.337 (8.55 mm)
applications. 0.010 (0.25 mm) 0.0098 (0.25 mm) 0.158 (4.00 mm)
0.004 (0.10 mm) 0.0075 (0.19 mm) 0.150 (3.80 mm)
H HH H °
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-0.5 GHz 2.2 25 dB
DC-1.0 GHz 3.0 3.2 dB
Attenuation Range DC-1.0 GHz 28 dB
Attenuation Accuracy Per Bit* DC-1.0 GHz +5%, 16 dB Bit dB
+10%, 4, 8 dB Bits dB
VSWR (I/0) DC-1.0 GHz 1.4:1 1.6:1
. a_gm °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression 0.50-1.0 GHz +24 dBm
0.05 GHz +14 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-1.0 GHz +43 dBm
0.05 GHz +32 dBm
Control Voltages Viow=010-02V @ 20 pA Max.
Vhigh =-5V @ 50 pA to -8 V at 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Attenuation referenced to insertion loss.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 3 Bit Digital Attenuator 4 dB LSB DC-1 GHz AT001D3-24

Typical Performance Data (0, -5 V)

5 24
4 20
Pt
_ ==
o) 8 85°C === 16
S o /%' o
2 = 12
—===T -40C
===
-
1 8
4
DC 0.4 0.8 1.2 DC 0.4 0.8 1.2
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency 4, 8,12, 16, 20 dB States vs. Frequency
30 Absolute Maximum Ratings
28 Characteristic Value
e ——
\ -
—~— RF Input Power 2 W > 500 MHz 0/-8 V
26 0.5W @ 50 MHz 0/-8 V
g \ Control Voltage +02V,-8V
24 Operating Temperature -40°C to 85°C
’_—\ o O
T Storage Temperature -65°C to 150°C
22 ] 050 25°C/W
\ Note: Exceeding these parameters may cause irreversible damage.
20
DC 0.4 0.8 1.2
Frequency (GHz) Pin Out
24, 28 dB States vs. Frequency
Truth Table
V4 | Vo V3 | Vy Vs I Vs Attenuation
4 dB 8 dB 16 dB Ji—Jda
-5 0 0 -5 -5 0 Reference I.L.
0 -5 0 -5 -5 0 4dB
-5 0 -5 0 -5 0 8dB
-5 0 0 -5 0 -5 16 dB
0 -5 -5 0 0 -5 28 dB
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GaAs IC 4 Bit Digital Attenuator
2 dB LSB DC-1 GHz ElAlpha

AT001D4-25
Features S0IC-16
M2, 4, 8, 16 dB Bits 0.050
PIN 16 —» «—(1.27 mm) BSC
M Designed for Cellular Radio Applications \ﬁ AAAAANKHM ;T
B Low Cost Plastic Package PIN 1 0.244 (6.20 mm)
INDICATOR 0.228 (5 80 mm)
B For Extended Frequency Performance to i
2 GHz Use the AD320-25 Tpoood_J
i PIN 1 0.020 (0.51 mm)
B Low DC Power Consumption 0.013 (0.33 mm) %01? MA>)<-
. mm
T 0.068 0.049 (1.24 45°
Description (1.73 mm) MAX. 0.016 Eo.41 m}; CHAMFER
The AT001D4-25 is an IC FET digital attenuator consisting 5 | F 8 MA\X.
of four monolithic attenuators with LSB of 2 dB and a total K2 \
. . f T 0.394 (10.00 mm
attenuation of 30 dB with all attenuators connected. 0.386 (9.80 mm) ]f B
The attenuator is packaged in the plastic 16 lead surface 0.010 (0.25 mm) 0.0098 (0.25 mm) g-}gg g-gg m;
mount package for low cost commercial cellular radio 0004 (o 10 mm) 0.0075 (0-19 mm) ==
applications.
Bias required is -5, 0 V. By “floating” the device, a bias of
+ 5 and 0 is required. Refer to the application note, “Switch
and Attenuator Mounting for Positive Voltage Operation,”
in the Application Notes section.
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 1.3 1.8 dB
DC-1.0 GHz 1.5 1.9 dB
Attenuation Range* DC-1.0 GHz +0.25 + 3% of dB
Attenuation Setting in dB or
+ 0.5 dB, Whichever is
Greater
VSWR (I/0) DC-0.5 GHz 1.45 1.8:1
DC-1.0 GHz 1.5 1.6:1
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics® Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression 0.5-1.0 GHz +24 dBm
0.001 GHz +14 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.5-1.0 GHz +43 dBm
0.001 GHz +32 dBm
Control Voltages Viow =010-02V @ 20 pA Max.
VHigh = -5 @ 50 pA to -8 V @ 200 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Attenuation referenced to insertion loss.
5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 4 Bit Digital Attenuator 2 dB LSB DC-1 GHz

AT001D4-25

Typical Performance Data (0, -5 V)

5 25
4 22
-
L ——
3 +85°C —=F= 19
m |- — - m
° =, o°
_£== -0cC
2 = 16
== ./
= /
1 13
0 10
DC 04 08 12 DC 0.4 08 12
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency VSWR vs. Frequency (All States)
15 30 —J ]
DEEE—
’\\\
12 27
9
@ o 24
° © 1 |
6 21
3 18
(1] 15
DC 0.4 038 12 DC 04 038 12
Frequency (GHz) Frequency (GHz)
2 Through 14 dB States vs. Frequency 16 Through 30 dB States vs. Frequency
Truth Table Absolute Maximum Ratings
2dB 4 dB 8 dB 16 dB Attenuation Characteristic Value
Vi | Vo | V3 [ Va [ Vs | V6 | V2 [ Vs Ji—J2 RF Input Power 2 W > 500 MHz 0/-8 V
5]0]|5]0 0 | 5| 5| 0 |Referencel.L. 0.5W @ 50 MHz 0/-8 V
0 5 | -5 0 0 -5 -5 0 2dB Control Voltage +0.2V, -8V
-5 0 0 -5 0 -5 -5 0 4 dB Operating Temperature -40°C to 85°C
-5 0 -5 0 -5 0 -5 0 8 dB Storage Temperature -65°C to 150°C
-5 0 -5 0 0 -5 0 -5 16 dB 0,c 25°C/W
0 -5 0 -5 -5 0 0 -5 | 30 dB Max. Note: Exceeding these parameters may cause irreversible damage.
Pin Out
Ji GND GND GND GND GND GND J,

=

g
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:
Q.
Q.
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GaAs IC 4 Bit Digital Attenuator
3 dB LSB DC-1 GHz EHAlpha

AT001D6-25
Features S0IC-16
B Attenuation in 3 dB Steps to 45 dB 0.050
. PIN 16 —» =«—(1.27 mm) BSC
B Low DC Power Consumption “ﬂ AAAAARH
W Low Cost SOIC-16 Plastic Package PIN 1 0.244 (6.20 mm)
INDICATORN 5 0.228 (5.80 mm)

Description HH HLH H

~ The AT001D6-25 is an IC FET digital attenuator consisting PIN1 0018 (059 T 0016 MAX
of four monolithic attenuators with LSB of 3 dB and a total (0.41 mm)

0.068 0.049 (1.24 mm) X 45°

attenuation of 45 dB with all attenuators connected. (1.73 mm) MAX. 0.016 (0.41 mm) CHAMFER
The attenuator is packaged in the plastic 16 lead surface 5L | 8° MAX.
mount package for low cost commercial cellular radio § \

icati f T 0.394 (10.00 mm)
applications. 0,306 (9.50 mm) ]r .~
0.010 (0.25 mm) 0.0098 (0.25 mm)—)  0-158 (4.00 mm)
0.004 (0.10 mm) 0.0075 (0.19 mm)  0-150 (3.80 mm)
. . . °
Electrical Specifications at 25°C (0, -5 V)
Parameter? Frequency? Min. Typ. Max. Unit
Insertion Loss3 DC-0.5 GHz 25 3.2 dB
DC-1.0 GHz 3.5 4.0 dB
Attenuation Range?# DC-1.0 GHz 10% or = 0.5 dB

Whichever is Greater
12% for 45 dB Attenuation

VSWR (1/0) DC-0.5 GHz 141 | 1.6
DC-1.0 GHz 161 | 1.8:1

Operating Characteristics at 25°C (0, -5 V)

Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics5 Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression 0.50-1.0 GHz +24 dBm
0.05 GHz +14 dBm
Intermodulation Intercept Point (IP3) For Two-tone Input Power +13 dBm 0.50-1.0 GHz +43 dBm
0.05 GHz +32 dBm
Control Voltages Viow=010-02V @ 20 pA Max.
Vhigh = -5V @ 50 pA to -8 V at 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC =300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Attenuation referenced to insertion loss.

5. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 4 Bit Digital Attenuator 3 dB LSB DC-1 GHz

AT001D

6-25

Typical Performance Data (0, -5 V)

5
4
-
- //
3 +85°C =
- -
3 ==
5 = -40°C
-
=2~
-
1
0
DC 0.5 1.0
Frequency (GHz)

Insertion Loss vs. Frequency

45 \1\\\‘

40

35

dB

30

25

20
DC 0.5 1.0

Frequency (GHz)
24, 36, 45 dB States

Absolute Maximum Ratings

Characteristic Value
RF Input Power 2 W > 500 MHz 0/-8 V
0.5W @ 50 MHz 0/-8 V
Control Voltage +0.2V, -8V
Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
O4c 25°C/W
Note: Exceeding these parameters may cause irreversible damage.
Truth Table
Vi | Vo | Vs | Ve | Vs [ Vg [ V7 | Vs |Attenuation
12dB 3dB 6dB 24 dB Ji—Ja
-5 0 -5 0 0 -5 0 -5 Reference |.L,
-5 0 0 -5 0 -5 0 -5 3dB
-5 0 -5 0 -5 0 0 -5 6 dB
0 -5 -5 0 -5 0 -5 12dB
-5 0 -5 0 0 -5 -5 0 24 dB
0 -5 0 -5 -5 0 -5 0 45 dB

15

12

dB

2.5

2.2
1.9
1.6
1.3

1.0

Pin Out

DC 0.5 1.0

Frequency (GHz)
3, 6, 12 dB States

DC 0.5 1.0

Frequency (GHz)
VSWR vs. Frequency (All States)

GND GND Ji GND GND J2 GND GND
8870788

24 dB 6dB 3dB 12dB

t 2+ r 4 11

BB DBO D

Vg V7 Ve Vs V4 Vi Vo Vy
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VVA

Frequency Insertion Loss Isolation Range  IP3 >0.5 GHz Part Page
(GHz) Description Range (dB) Typ. (dB) Typ. (dBm) Typ. Package Number Number
DC-2.0 15dB, Single CTL 3.1-3.8 15-7 18 SOT-143 1-150
DC-2.5 Dual Control 1.0-1.2 30-25 12 SOIC-8 ATO002N3-12 1-152
0.4-2.5 30 dB, Single Pos. CTL 1.7-25 30-34 12 SOIC-8 1-154
DC-2.0 15 dB, Single CTL 3.1-3.8 15-7 18 SOT-143 1-156
P Available through distribution.
 Preferred for new designs.
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GaAs IC 15 dB Voltage Variable

Attenuator Single Control DC-2 GHz

EHAlpha

Features
B Single Voltage Control, Positive or
Negative Voltage

M Low Cost SOT-143 Package
W 15 dB Attenuation Range
B Non-Reflective

Description
The AFO02N2-32 is a single control non-reflective IC FET
VVA ideal for AGC applications. Its low DC drain

S0T-143

AF002N2-32

0.120 (3.05 mm)
0.105 (2.67 mm)

0.075 |
(.

91 mm)

=

0.055 (1.40 mm)
0.047 1.19 mm)

=i

0.098 (2.49 mm)
0.083 (2.11 mm)

|
0.037 (0.94 mm)
0.030 (0.76 mm) -—

0.006 (0.15 mm)
0.003 (0.08 mm)

0.035 (0.89 mm

8°0' MAX.
characteristic and size make it suitable for PCS and @
portable cellular markets. A positive control voltage may sy Il 0004 (0.19 ) §
be used by adding 2 DC blocking capacitors (Cg) and 0005 (0.13 mm) 0.001 (0.03 mm)
1 bypass capacitor (Cgp).
. ags . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss (V4 = -5 V)3 DC-0.5 GHz 3.1 3.3 dB
DC-1.0 GHz 3.3 3.5 dB
DC-2.0 GHz 3.5 3.8 dB
Attenuation (V4 =0V) DC-0.5 GHz 15 17 dB
DC-1.0 GHz 11 13 dB
DC-2.0 GHz 7 9 dB
VSWR (V1 =0to-5V) DC-2.0 GHz 2.0:1 2.2:1
H ok °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics* Rise, Fall (10/90% or 90/10% RF) 7 ns
On, Off (50% CTL to 90/10% RF) 10 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression For All Attenuation Levels 0.05 GHz -3 dBm
0.90 GHz 0 dBm

Control Voltages Viow =0t0-02V @ 20 pA Max.

VS = VHigh +02V

VHigh = -5V @ 50 pA Max. to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 15 dB Voltage Variable Attenuator Single Control DC-2 GHz AF002N2-32

Typical Performance Data (0, -5 V)

F =500 MHz
5 -5 N
4 +85C _ 4 \
s Eede—— —=== 2 3
T o ) S~—
2 >"‘ -2 \\
1 -
0
DC 1 2 0 3 6 9 12 15 18
Frequency (GHz) Attenuation (dB)
Insertion Loss vs. Frequency Attenuation vs. Control Voltage
40 : :
Absolute Maximum Ratings
35 il Characteristic Value
. / RF Input Power 10 mW > 500 MHz 0/-8 V
£ g5 4mW @ 50 MHz 0/-8 V
m
Z \ / Control Voltage +0.2V,-10V
I
o 25 Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
\ Two Tone Testing 9 peratu -
20 7 at70 and 71 MHz Ouc 25" Cw
Pw = 0 dBm Note: Operating this device above any of these parameters may cause
15 N=EE irreversible damage.
3 6 9 12 15 18
Attenuation (dB) Pin out
Attenuation vs. IP
enuation vs. IP3 oz "
BL i i CaL
—] — ]
[ 4| | 3 |
Truth Table
Negative Voltage Operation
Vy Attenuation J1—-Ja
-5 Insertion Loss
0 Full Attenuation 1
—
was . Vs V4
Positive Voltage Operation 10 kQ lcap
Vi Attenuation J1—Jp GND
VHigh Full Attenuation External components for positive voltage operation only.
0 Insertion Loss CgL = 100 pF, Cgp = 1000 pF for operation >500 MHz.

Vhiigh = +5 V 10 +8 V (Vs = Viign + 0.2 V)
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GaAs IC 30 dB Voltage Variable Attenuator
Dual Bias DC-2.5 GHz | EHAlpha

ATO002N3-12
Features SOiC-8
H Dual Voltage Control PINS 0,050 (1.27 mm) BSG
B Low Insertion Loss < (1.2 dB) \ﬁ A T T
i wn H - i PIN 1 0.244 (6.20 mm)
B Bridged “T” Design, Non-Reflective NDICATOR | 0528 (5.30 mm)
M Low Cost SOIC-8 Plastic Package /JJ 0O
PIN 1 l<— 0.020 (0.51 mm) MAX.
Description 0.049 0.016 MAX.
: 0.068 (1.24 mm) (0.41 mm) x
The AT002N3-12 DC-2 GHz GaAs FET IC non-reflective (1.73 mm) MAX 0.016 45° CHAMFER
bridged “T” attenuator provides up to 30 dB of “non- r—L (0.41 mm)
reflective” attenuation. The control voltage requirements ﬁ
are0to-5V. 0197 (5.00 mim) o 18 (4 00 mm) ax.
This attenuator has two independent voltage controls, 0.189 ((4-80 mm)) 20100 2;)150) (3.80 mm)
. . . . . 0.010 (0.25 mm mm,
which must be adjusted in a prescribed manner to obtain 0,004 (0.10 mm) 0,007 (0.17 mm)
the desired attenuation under non-reflective conditions.
Refer to the Application Notes section, “Dual Voltage
Controlled VVA”
Applications for these fast attenuators are AGC circuits
and variable level control in various military and
telecommunications systems.
. s . °
Electrical Specifications at 25°C (0, -5 V)
Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss® DC-1.0 GHz 0.9 1.0 dB
DC-2.0 GHz 1.1 1.2 dB
DC-2.5 GHz 1.2 1.3 dB
Attenuation DC-1.0 GHz 30 31 dB
DC-2.0 GHz 27 29 dB
DC-2.5 GHz 23 27 dB
VSWR (I/0) DC-2.5 GHz 1.6:1 1.8:1
. - an °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics* Rise, Fall (10/90% or 90/10% RF) 7 ns
On, Off (50% CTL to 90/10% RF) 10 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression For All Attenuation Levels 0.5-3 GHz 0 dBm
0.05 GHz -3 dBm
Control Voltages Viow =01t0-02V @ 20 pA Max.
VHigh =-5V @ 50 _UA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.
3. Insertion loss changes by 0.003 dB/°C.
4. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 30 dB Voltage Variable Attenuator Dual Bias DC-2.5 GHz ATO002N3-12

Typical Performance Data (0, -5 V)

2.4 40 ]
2.0 I —
: 80 M 30dB 3.0 —
1.6 20
om [as] 20dB +1.0
© © |
12 +85°C = == 10 .
R et
08 —= == -40°C 5 ,
5dB+0.5
0.4 0 |
1 2 3 1 2 3
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Attenuation (By State) vs. Frequency
F=1GHz F =50 MHz
0 / 'g +20 /
[}
K=
-1 - +15 |\
¥ o
. \ Vpr=35V V2 (Shunt) B
> 2 / 0 +10
N\ s /'
B
> IS
< 8 AN ] 8 +5
m
K \ o \
4 [ 2 0 g
V1 (Series) ®
5 | zZ 5
o
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Relative Attenuation (dB) Attenuation (dB)
Relative Attenuation vs. Control Voltage Attenuation vs. 1.0 dB Compression Point
*“Pinch-off” voltage (Vp) varies from unit to unit in the approximate range of
-3.2 t0 -3.8 V. Bias voltages V1 and V5 would shift up or down.
Absolute Maximum Ratings Pin Qut
Characteristic Value O
RF Input Power 10 mW > 500 MHz 0/-8 V GND -_. | - GND
4 mW 50 MHz 0/-8 V - _% é_ m
Control Voltage +0.2V, -8V Ji . J
Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C GND _‘9 i :UEI GND
Oyc 25°C/W
Note: Operating this device above any of these parameters may cause Va Vi
irreversible damage.
Truth Table
Attenuation
V1 V2 J1—JZ
0 -5 Insertion Loss
-5 0 Full Attenuation
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GaAs IC 35 dB Voltage Variable Attenuator
Single Positive Control 0.4-2.5 GHz 0 Alpha

AT002S3-12
Features S0IC-8
B +5 V Operation PING 0,050 (127 mm) BSC
Bl Single Positive Voltage Control \% A fH f T
ion Ran PIN 1 0.244 (6.20 mm)
H 35 dB Attenuati ange woicaton | 558 a0 mm)
. Mo
B Low Insertion Loss (1.7 dB @ 0.9 GHz) )J 0O
PIN 1 —»l [<~ 0.020 (0.51 mm) MAX.
Description 0.049 0016 MAX.
; wn 0.068 (1.24 mm) (0.41 mm)
The AT002S3-12 GaAs IC FET bridge “T” attenuator (1.78 mm) MAX 0.016 45° CHAMFER
provides 35 dB minimum absolute attenuation at 900 MHz. %ﬁ (0.41 mm)
The key feature of this attenuator is the requirement of only
one “positive” control voltage. Blocking capacitors are 0.197 (5.00 mm) 0 158 (4.00 mm)
required on the RF ports. 0189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)
0.004 (0.10 mm) 0.007 (0.17 mm)
°
Electrical Specifications at 25°C (Vg=5 V)
Parameter! Frequency Min. Typ. Max. Unit
Insertion Loss (V4 = 5 V)2 0.4-1.0 GHz 15 1.7 dB
1.0-2.0 GHz 2.0 2.4 dB
2.0-2.5 GHz 2.5 2.9 dB
Absolute Attenuation (V4 = 0 V) 0.4-0.6 GHz 30 32 dB
0.6-1.0 GHz 35 37 dB
1.0-1.5 GHz 30 33 dB
1.5-2.0 GHz 27 30 dB
2.0-2.5 GHz 25 27 dB
VSWR (I/0)3 0.4-2.5 GHz 2.5:1
. . a2 °
Operating Characteristics at 25°C (Vs =5 V)
Parameter! Condition Frequency Min. Typ. Max. Unit
Switching Characteristics# Rise, Fall (10/90% or 90/10% RF) 1.0 us
On, Off (50% CTL to 90/10% RF) 15 us
Video Feedthru 20 mV
Attenuation Flatness 0-10 dB 0.8-2.0 GHz +1.0 dB
11-20 dB 0.8-2.0 GHz +1.5 dB
21-30 dB 0.8-2.0 GHz +3.5 dB
31-Max. 0.8-2.0 GHz +4.5 dB
Input Power for 1 dB Compression Worst Case For All Attenuation States 0.9 GHz -3 dBm
Control Voltage Viow =010 0.2V @ 50 pA Max.
Vhigh = +5V @ 100 pA Max.
Supply Voltage (Vg) +5V @ 100 pA Max.
1. All measurements made in a 50 ohm system, unless otherwise specified.
2. Insertion loss changes by 0.003 dB/°C.
3. For all states.
4.Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 35 dB Voltage Variable Attenuator Single Positive Control 0.4-2.5 GHz

AT002S3-12

Typical Performance Data

2.4
-
L —
2.0 ZA///
+85°C ,/C’/
| ——1~
1.6 =
m — //‘ -
° - r 40°C
12 =
0.8
0.4
0.4 1.6 2.8
Frequency (GHz)
Insertion Loss vs. Frequency
5 X
4 \
3 —
- 2 N
- \
| \X
0 5 10 15 20 25 35

dB

Relative Attenuation vs.

Absolute Maximum Ratings

Control Voltage at 1.0 GHz

Characteristic

Value

RF Input Power

5 mW > 500 MHz

Supply Voltage

+8V

Control Voltage

-0.2V, +8 V (Do not
allow control voltage
to exceed Vg voltage.)

Operating Temperature

-55°C to +125°C

Storage Temperature

-65°C to +150°C

Thermal Resistance

25°C/W

Note: Exceeding these parameters may cause irreversible damage.

30
25 ]
P—
//L——_—
20
3 —
15
10
5
0.4 1.6 2.8
Frequency (GHz)
Attenuation Flatness vs. Frequency
2.0
1.8
16
1.4 /r
1.2
1.0
0.4 1.6 2.8
Frequency (GHz)
VSWR vs. Frequency
(Insertion Loss)
Pin Out
©)
GND s & GND
GND ] =] o
wo——f] T e
Vs Eﬂ: > 1 o | Vy

DB blocking capacitors (Cp|) supplied externally.

Cpy = 100 pF for operation >500 MHz.
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GaAs IC 15 dB Single Voltage Control

Variable Attenuator DC-2 GHz

FAAlpha

Features
M Single Voltage Control, Positive or
Negative

M 15 dB Attenuation Range
B Low Cost SOT-143 Package
M Non-Reflective

Description

The AV259-32 is a single control non-reflective IC FET
VVA ideal for AGC applications. Its low DC drain
characteristic and size make it suitable for the PCS and
portable cellular markets. A positive control voltage may
be used by adding 2 DC blocking capacitors (Cg|) and
1 bypass capacitor (Cgp).

Electrical Specifications at 25°C (0, -5 V)

S0T-143

0.120 (3.05 mm)
0.105 (2.67 mm)

0.055 (1.40 mm)
0.047 1.19 mm)

-
0.037 (0.94 mm)
0.030 (0.76 mm) -

—-— -
0.075
(1.91 mm)

0.006 (0.15 mm)

£0.003 (0.08 mm)

'f_ 0.010
(0.25 mm)

0.005 (0.13 mm)

8°0" MAX.

1 0.004 (0.19 mm)
0.001 (0.03 mm) -

l=-0.021 (0.53 mm
0.015 (0.38 mm

AV259-32

0.098 (2.49 mm)
0.083 (2.11 mm

0.035 (0.89 mm)j

Parameter! Frequency? Min. Typ. Max. Unit
Insertion Loss (V¢ = -5 V)3 DC-0.5 GHz 3.0 3.2 dB
DC-1.0 GHz 3.2 3.5 dB
DC-2.0 GHz 3.4 3.8 dB
Attenuation (V4 =0V) DC-0.5 GHz 15 18 dB
DC-1.0 GHz 11 15 dB
DC-2.0 GHz 7 8 dB
VSWR (V4 =0to-5V) DC-2.0 GHz 2.0:1 2.2:1
. T °
Operating Characteristics at 25°C (0, -5 V)
Parameter Condition Frequency Min. Typ. Max. Unit
Switching Characteristics* Rise, Fall (10/90% or 90/10% RF) 10 ns
On, Off (50% CTL to 90/10% RF) 20 ns
Video Feedthru 20 mV
Input Power for 1 dB Compression For All Attenuation Levels 0.05 GHz -3 dBm
0.50 GHz 0 dBm

Control Voltages Viow =0t0-0.2V @ 20 pA Max.

VS = VHigh +02V

Vhigh = -5V @ 50 yA Max. to -8 V @ 200 pA Max.

1. All measurements made in a 50 ohm system, unless otherwise specified.
2.DC = 300 kHz.

3. Insertion loss changes by 0.003 dB/°C.

4. Video feedthru measured with 1 ns risetime pulse and 500 MHz bandwidth.
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GaAs IC 15 dB Single Voltage Control Variable Attenuator DC-2 GHz AV259-32

Typical Performance Data (0, -5 V)

5
4 +85°C L
P —
Q -40°C
2
1
DC 1 2
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Insertion Loss vs. Frequency
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20 —
g //
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: o /
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5 /
0
-3.75 -3.25 -2.75 -2.25 -1.75 -1.25 -0.75 -0.25
V1 (Volts)
Attenuation vs. Bias
Truth Table
Negative Voltage Operation
Vq State
-5 Insertion Loss
0 Full Attenuation

Positive Voltage Operation

V4 State
Vhigh Full Attenuation
0 Insertion Loss

Vhigh = +5 V 10 +8 V (Vg = Vijigh £ 0.2 V)

3.5

3.0

2.5

2.0

15

1.0
DC 1 2

Frequency (GHz)
VSWR vs. Frequency

Absolute Maximum Ratings

Characteristic Value
RF Input Power 10 mW > 500 MHz 0/-8 V
4 mW @ 50 MHz 0/-8 V
Control Voltage +0.2V,-10V
Operating Temperature -40°C to 85°C
Storage Temperature -65°C to 150°C
Oyc 25°C/W

Note: Exceeding these parameters may cause irreversible damage.

Pin Out

J1 OC_‘ 0 J>
o —— Ce
4

‘ E
Vsow—] vy
10 kQ Cgp

GND

External components for positive voltage operation only.
CpL = 100 pF, Cgp = 1000 pF for operation >500 MHz.
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Linear

Frequency Typical Output  Typical Typical Supply Part Page
(MHz2) Description Power (dBm)  PAE (%) Gain (dB) Voltage (V) Package Number  Number
824-849 AMPS, DAMPS, Dual Mode, 31.0 (PEP) 37 26.0 5.80 SSOP-28 AP105-69 2-2
Single Pos. Supply Batwing Slug
1850-1910 PCS, TDMA 31.0 (PEP) 35 28.0 5.80, -4.70 SOIC-16 Slug AP107-81 2-6
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GaAs IC Linear Power Amplifier EHAlpha

AP105-69
Features SSOP-28 Slug
W |S-136/54 TDMA —»0.394 (10.00 mmje— R 0.010
B 1S-95 CDMA 0.386 (9.80 mm) | /~ (0.25 mm) MAX.
| (BABAESARRAL 0.244
. . R . A 6.20
M Linear Power up to 28 dBm Nominal (S%Qr‘:m) 14 312(7) 83? m; ( o.zz"ém)
. . . MAX. — (5.79 mm)
B Nominal 6 V Operation, Single Supply t 0 005 BSC f
i PIN 1 :
Operation INDICATOR g-gg; gﬂ mm;
. . . . mm
B Efficiency Greater Than 35%
0.38 (0.015 mm)
. B . ) - " R0.33(0.013 mm)
| \},-iv:?hhsljﬁ\éver SSOP-28 Batwing Package 0.060 (1.52 mm) RElF MAX X45 0,020 (0.008 mm)
i v 4 0.063 (1.60 mm)
Description f;lEIEH> l:l‘H_HHH f J E 0.049 (1.24 mm)

_ B . 0145 (368 mm)REF, 0004 MAX. 4 555 (4 o7
The AP105-69 is a low cost IC power amplifier designed (0.010mm) 4 416 §o,41 m}

for the 824—849 MHz frequency band. It features 5 cell
battery operation and operates from 5 V to 7.5 V with
excellent linearity, and high efficiency. An integrated
DC/DC converter supplies -4 V to the power amplifier and
can supply 1.5 mA to an external circuit. The amplifier is
designed to be stable over a temperature range of -30 to
100°C and over 3:1 VSWR loads.

Electrical Specifications at 25°C

Characteristic ’ Condition Frequency | Min. | Typ. | Max. | Unit
Digital Mode
Pout (Reference at Output Pin Leads) 0<P|n<5 824-849 MHz 28 dBm
Efficiency Pout =28 dBm 37 %
Large Signal Gain Pin =-20 dBm 26 dB
Idle Current Pin =-60 dBm 150 200 mA
Noise in the Receive Band Pout =28 dBm -100 -95 dBm

Ry Band = 869-894 MHz
Ry Bandwidth = 30 kHz

Reference Current Pout =28 dBm 1 5 mA
Input VSWR PNy =-30 to +7 dBm 2.5:1

Analog Mode

Pout 0<P|n<5 824~-849 MHz 28 dBm
Efficiency PouT =28 dBm 40 %
Large Signal Gain PN = -20 dBm 24 dB
Idle Current PN =-60 dBm 50 90 mA
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GaAs IC Linear Power Amplifier AP105-69

Operating Characteristics at 25°C

Characteristic Condition Frequency Min. Typ. Max. Unit
Voltage 5 6 7.5 \Y
IM3@ Rated Poyt PouTt = 31 dBm PEP -24 dBc
IM5@ Rated Poyt Poyt = 31 dBm PEP -34 dBc
IM7@ Rated Poyt Pour = 31 dBm PEP -38 dBc
Harmonic Power 2fo -30 dBc
3fo -45
Modulation Channel Spacing = 30 kHz,
832 Channels, Pi/4 QPSK
Papy 30 kHz -28 dBc
60 kHz -49
90 kHz -60
Input Impedance 50 Q

Typical Performance Data (824-849 MHz)

30 /{/___ 60 30 35
— L—1 o
£ 25 50 % . 25 30
i%, ?(/ L1 e 5
— 20 40 » S 20
g - )4 g s —— 25 Q
5 ;
o @ 3 5
c 15 / 30 & Z 15 r e
= pd m 2 20 g
£ 10 20 o g 10 /‘b( -
o g 5
15
5 — 10 2 ° 5
<
0 0 e 0 10
6 -4 -2 0 2 4 6 8 -6 -4 -2 0 2 4 6 8
Input Power (dBm) Input Power (dBm)
Pout, P-A.E. vs. Py Pour, Gain vs. Py
80 34
32
70 N 30 /
g o0 N g B
5 26
N N AN\ T o« -
5 \__,>Q>< ] g 22 e
- 40 5 20
9 ~—~— IM3 T 3 18
=
= 30 @ 16
<) o 14
= 20 S 12
10
10 P
0 6
6 -4 -2 0 2 4 6 8 17 18 19 20 21 22 23 24 25 26 27 28
Input Power (dBm) Output Power (dBm)
Distortion. vs. Py Bias Current vs. Poyr
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GaAs IC Linear Power Amplifier

AP105-69

Power Amplifier Typical Configuration

R_Analog

+4.8

1 2

2 RrAnang

750

L1 1Cr}F Veer () Voo :,—U11)$ 2
s6nH [ Ves2 Vss i1
Y {]Vbs1 RF Out/Vps2 Cc12
e 13 E 3gzpFl F Vast RF OutVpsz o —<——RF_OUTPUT
33
,I of I e RFIn RF Out\Vps2 P
= 1 To)
- (@] +5.8
RF_INPUT GND v~ GND 33pF—=1n
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GND GND
GND ca— 1 1o0n
GND caf—
N GND V. [t
aND Sf/OUT_l l100n
GEn [} Te I—@ -4 V_EXT
100 n -

Cc6

Output Matching Circuit

The output match for the AP105 is provided externally in
order to improve performance, reduce cost, and add
flexibility. By making use of ceramic surface mount
components with better Qs than GaAs matching
elements, a lower loss matching network can be made.
This lower loss results in higher power and efficiency for
the amplifier. Also, by keeping these elements external the
GaAs die size is reduced and the overall cost is less. This
approach also permits the flexibility to tweak the amplifier
for optimum performance at different powers, and/or
frequencies.

The board schematic demonstrates one way to present
the optimum load match while providing a path for the
DC bias.

Bias Controller Circuit

An on-chip bias controller circuit eliminates the need to
individually adjust the gate bias voltages. This circuit uses
+4.8 V and the negative voltage from the DC converter
(-3.5V to -4.5 V) to set the gate voltages on each stage
for the proper bias current. Pin 1 can be used to adjust the
bias current between a linear and a saturated mode of
operation. By switching resistors between this pin and
+4.8 V, different quiescent currents can be selected. A
current of 100-200 mA for good linearity in the digital
mode, and a lower current, less than 100 mA, for better
power consumption in the analog mode is optimum.

Standby Mode

The power amplifier should be turned off whenever
possible in order to reduce the overall power consumption.
The AP105 can be turned off in several ways. The simplest
is to switch the bias controller supply voltage (Pin 1) open.
This, in effect, switches the gate voltages to Vgg. The bias
current of the PA in this condition will drop to less than
1 mA. By adding PMOS switches to the drain lines bias-
off currents on the order of a few pA can be achieved.

Pin Out Assignments

ﬂﬁﬂ”:]ﬁﬂﬂﬁﬂl

Pin 1: VRer
Sets the qwescent bias current. Nommally +3.5V for a bias

et i)

oi 120-200 mA with best Gaiii and i in IUd.Illy Lower vuu.a.yt:a
in the range of +1 to +3.5 V will set the ampilifier for less
quiescent bias current. This is useful for analog or
saturated operation where linearity is not critical. A resistor
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GaAs IC Linear Power Amplifier

AP105-69

divider network can be used with the +4.8 V regulated
supply to achieve the nominal voltage. The input
impedance of this pin is 2 kQ. A switch can be used to
change the resistance and toggle the amp between digital
and analog mode.

Pin 2:Vgso
Second stage gate voltage tap. Should be bypassed with
a 1nF capacitor. This value is not critical.

Pin 3: Vpg1

First stage drain bias feed. Requires a matching inductor
with good RF bypassing and the +5.8 V nominal supply
voltage.

Pin 4:Vgs

First stage gate voltage. Requires RF bypassing and an
18K resistor to properly bias the first stage.

Pin 5: RF In

50 Q RF input.

Pin 6-14: GND
Connect to ground.

Pin 15:Vgen
Supply voltage to DC/DC converter. Requires +4.8 V with
a 100 nF bypassing capacitor.

Pin 16:Vgs ouT

Negative output voltage from the DC/DC converter. A
100 nF capacitor is required. This voltage should be
supplied to the bias controller network at Pin 27. External
circuitry (LCD display, driver amplifiers, etc.) can tap off
the negative voltage at this point. Maximum current 2 mA.

Pin17:CB ,
Switched capacitor for DC/DC converter. 100 nF capacitor
should be connected between Pin 17 and Pin 18 with
minimal distance between the capacitor and the chip.

Pin 18: CA
Switch capacitor for DC/DC converter, shared with Pin 17.

Pin 19-23: GND
Connect to ground.

Pin 24-26: RF Out/Vpgs

RF output and bias feed for the second stage drain. Output
matching circuitry is required to transform the optimum
load impedance to 50 Q. The circuit must also provide a
path for the +5.8 V nominal DC bias and have good
RF bypassing.

Pin 27:Vgs In

Negative voltage for the bias controller circuit. The negative
voltage from the DC/DC converter (Pin 16) should be fed
to this pin.

Pin 28: Vpp

Bias controller supply voltage. The regulated 4.8 V supply
must be connected to this pin. Disconnecting this voltage
will turn the PA bias off. A switch at this pin can turn the
PA on or off while leaving Vgen connected and the
negative supply unchanged.

Pin Configuration

Terminal Symbol Function
1 VREF Reference Voltage
2 Vas2 Gate Voltage 2
3 Vps1 Supply Voltage 1
4 Vast Gate Voltage 1
5 RF In RF Input
6 GND Ground
7 GND Ground
8 GND Ground
9 GND Ground
10 GND Ground
11 GND Ground
12 GND Ground
13 GND Ground
14 VNGND Voltage Generator Ground
15 VGEN R Generator Voltage
16 Vss out Bias Voltage Out
17 CB Generator Flying Cap
18 CA Generator Flying Cap
19 GND Ground
20 GND Ground
21 GND Ground
22 GND Ground
23 GND Ground
24 RF Out/Vpsp RF Output/Supply Voltage 2
25 RF Out/Vpsp RF Output/Supply Voltage 2
26 RF Out/Vpg2 RF Output/Supply Voltage 2
27 VssIN Negative Bias Voltage Input
28 Vbp Positive Bias Voltage Input

Absolute Maximum Ratings

Characteristics Symbol Value Units
Drain Voltage Vbp 10 Vv
Bias Voltage Vss -6 \Y

Reference Voltage VREer 6 \Y
Power Input Pin 12 dBm
Operating Temperature TopT -30 to 100° C
Storage Temperature TsTa -35 to 120° C
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GaAs IC 1.9 GHz Power Amplifier

ER Alpha

Features
B PCS TDMA 1S136

B PCS CDMA I1S95

M Linear Power up to 31 dBm (PEP)

B 6 V Operation

AP107-81
SOIC-16 Slug
0.050 (1.27 mm) BSC
0.158 (4.00 mm)
O150(380mm 16 _" F—g
AAAAMGA A f
PIN 0.244 (6.20 mm)
INDICATOR —1© 0.228 (5.80 mm)

W Efficiency Greater Than 30%

M High Power 16 Lead SOIC Package
with Slug

f HHuuuuuu_L

HEAT SLUG 0.066 X 0.140 REF
LOCATED ON CENTER-LINE
: OF THE PACKAGE

0.65 (1.65 mm) MAX.

Descrinti 0004 | 0:394(10.00mm)
ption (0,010 mm) 0.386 (9.80 mm)
The AP107-81 is a low cost IC power amplifier designed ] 0 wax _
for the 1.85-1.91 GHz frequency band. It features 5 1 o P
cell battery operation and operates with excellent
linearity and high efficiency. The amplifier is designed
to be stable over a temperature range of -30 to 100°C and
over 3:1 VSWR loads.
Electrical Specifications at 25°C1:2
Characteristic Condition Frequency Min. Typ. Max. Unit
Output Power (PEP) Pin <2 dBm (Avg.) 1.85-1.91 GHz 31 dBm
Efficiency Pout (PEP) = 31 dBm 30 35 %
Gain (Small Signal) Pin = -20 dBm 27 30 33 dB
Gain (Large Signal) Pout (PEP) = 31 dBm 25 28 31 dB
Noise in the Receive Band Pout (PEP) = 31 dBm -100 -95 dBm
Rx Band = 1930-1990 MHz
Ry Bandwidth = 30 kHz
Negative Bias Current Pout (PEP) = 31 dBm 6 8 mA
Input VSWR Pin = -30 to +2 (Avg.) 2:1
IM3@ Rated Pyt Pout = 31 dBm (PEP) -26 dBc
IM5@ Rated Poyt Pout = 31 dBm (PEP) -35 dBc
Harmonic Power Pout = 31 dBm (PEP)
2fo -30 dBc
3fo -45 dBc
Modulation Channel Spacing = 30 kHz, 832 Channels, Pi/4 QPSK
Papy 30 kHz -30 dBc
60 kHz -50 dBc
90 kHz -55 dBc
Input Impedance 50 Q
Egampedance 9-i5.4 Q
(Measured at Pins 12 & 13)
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GaAs IC 1.9 GHz Power Amplifier AP107-81
Typical Performance Data (1.85-1.91 GHz)
30 45 15
29 A 40 2‘; /,
28 — Gain 35 5 % )
27 7 » 30 % M3 V
) = 35
S 26 Py < MY % = g
c A — €
£ 25 P 20 S s M5 || P
O 24 > 1B 8 so0 1] /
23 - 10 55 — 7
el v4
22 60
21 0 65
1516 17 18 19 20 21 22 2324 2526 27 28 29 30 1516 17 18 19 20 21 22 2324 2526 27 28 29 30
Pout (dBm) Pout (dBm)
Figure 1. Gain, P.A.E. vs. Output Power Figure 2. Intermodulation
Distortion vs. Output Power
34 I 34
32
> 65V 2 30 >
# A
28 8V s b vi— 28 A7
= 26 4 = -30°C A
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m 24 m 20 A
2 2 % r
5 20 5 I8 / Room
n? 18 DC_) 16 )
// +85°C
16 14 >
14 12 1>
12 10 =7
10 8
8 6

-20-18-16-14-12-10-8 -6 -4 -2 0 2 4 6 8
Pin (dBm)
Figure 3. Poyt vs. P)y Over Drain Voltage
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28.0 1.85 GHz T
I
275 =
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26.0
25.5
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24.5
24.0
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/
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[
\
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Figure 5. Gain vs. Poyt Over Frequency

-20-18-16-14-12-10-8 -6 -4 2 0 2 4 6 8

Pin (dBm)

Figure 4. Poyr vs. Py Over Temperature

250

Idg

39 395 4.0 405 4.1 415 42 425 43
VRer (V)
Figure 6. Quiescent Current vs.
Reference Voltage

1. Performance in Figures 1, 2, 3, 4 and 5 is with Vger set to 4.1 V through resistive voltage divider as shown in schematic.
2. Performance shown in Figures 1 and 2 is with a two-tone input signal at 1.88 GHz and 1.88001 GHz.

3. Performance in Figures 3, 4 and 7 is with a 1.88 GHz CW input signal.
4. For Figures 6 and 7, VRer was varied using a DC supply connected directly to the Vggr pin.
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GaAs IC 1.9 GHz Power Amplifier

AP107-81

30.0 —
™~
29.0 {43V D
| B

280 — 41V
) i e g
) ! P
= 27.0 3.9V v
5"

26.0

25.0

24.0

8 10 12 14 16 18 20 22 24 26 28 30 32
Pour (dBm)

Figure 7. Gain vs. Pgoyr vs.
Reference Voltage

Power Amplifier Typical Configuration

Output Matching Circuit

The output match for the AP107 is provided externally in
order to improve performance, reduce cost and add
flexibility. By making use of either ceramic surface mount
components or a distributed microstrip network, a much
lower loss match is achievable than could be obtained
using integrated elements on GaAs. This lower loss results
in better linearity and efficiency at rated output power for
the amplifier. Also, by keeping these elements external to
the GaAs IC, die size is smaller and the overall cost is thus
reduced. This off-chip approach also permits the flexibility
to tweak the amplifier for optimum performance at different
powers, and/or frequencies.

The board schematic demonstrates a distributed load
matching network on FR4 substrate, which presents the
optimum ioad maich whiie aiso providing a path for
DC bias to the output stage.

c28

11000 pF

I 10 4F cr2 c11_ oo
T o2t 1000pF 100 pF 8.2pF o
I L L
100 pF
Power Supply | 26
votage | vy s
58V = 12nH 8.2pF
- f cs c2 ¥ Ct
Imoo oF Imn o[ 82pF {4 APT07-81 - 2 FR4 Substrate Parameters
02 i Er=45H=14T=07Rho=12
Vs 15 E
3
Lt [ Veer 14 ! mine miine
PP o T Voot RF Out z c22  REOut
3
[wooo oF Iwo DFIM S . gng RF 01\11( I 2 W=26L=70 15pF 500 RF output
RF In " o |2 < M mstub
12 Va1 Vas L8 v
38 nH — a
50 RF input 1 Vosc Vss 2 b
"
L'c leolo c16 CZSI'ZPF 3
1000 pF  T100 pF] 8.2 pF L !
100 pF c18
c7 +—
= 8.2 pF
100 pF
L84 o Yom I on €30
100 pF 82pF Imn pFImnopF I 10 uF I
R1 333 LN
1000 pF
| Ves
L 4V =
2 82 <[ Meastve suppty Vorage
- - M
Bias Controller Circuit Standby Mode

An on-chip bias controller eliminates the need to
individually adjust the gate bias voltages. This circuit uses
+5.8 V and an externally supplied negative voltage
(-4 V) to set the gate voltages on each stage for the proper
bias current. The voltage on Pin 3 (Vrgg), Which can be
adjusted using the off-chip resistors R1 and R2, can be
used to vary the quiescent current thus providing some
gain control and aiso aliowing higher efficiency operation
at lower output power levels. However, to obtain the
specified linearity at rated power, the amplifier should be
biased with 150-200 mA of quiescent current.

The power amplifier should be turned off whenever
possible to reduce overall power consumption. The AP107
can be turned off in a number of ways. The simplest
method is to switch the bias controller voltage (Pin 8) open,
which has the effect of setting the gate voltages to
approximately Vg (-4 V). The bias current of the amplifier
in this condition will drop to less than 1 mA. By adding
PMOS switches to the drain lines, bias-off currents of the
order of <10 pA can be obtained.
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GaAs IC 1.9 GHz Power Amplifier AP107-81

Pin Out Assignments Pin Out
Pin 2:Vgo RF RF
Second stage gate voltage tap. Should be RF bypassed. Vooe C NC ‘ ‘ NC 3 Vss
16] 15] 14) 13| 2] 11] 9
Pin 3: VRer
Sets quiescent current of amplifier. Nominal value of —
~4.1V can be set, by voltage dividing from Vpgc (5.8 V) "D
using resistors R1 and R2 as shown in the schematic. 3 §
Pin 4: Vpp4 O
Drain of stage 1. Requires matching inductor, good % % %
RF bypassing and the +5.8 V nominal supply voltage. l¢]
Pin 5: GND N/C Va2 Veer Voot GNDRF In Va1 VDBC
DC and RF ground.
Pin 6: RF In Pin Configuration
50 :"é hRF input. Series inductor on input line improves input Terminal Symbol Function
m_a ’ 1 N/C Not Connected
P_m 7:Va1 . . 2 Va2 Gate Voltage 2
First stage gate voltage tap. Requires good RF bypassing. 3 v Reforonce Voliags
R . REF
P!n 8:Vpec 4 Vpp1 Drain Voltage 1
Bias controller supply voltage. Connect to +5.8 V s GND Ground
nominal supply voltage. roun
Pin 9: V. 6 RF In RF Input
‘Vss
Negative voltage for bias controller circuit. Nominally -4 V. U Var Gate Voltage 1
. 8 VbBe Positive Bias
Pin 10: Vg3 Controller Supply Voltage
Third stage gate voltage tap. Requires good 9 Ves Negative Bias
RF bypassing. Controller Supply Voltage
Pin 12, 13: RF Out/Vpp3 10 Vas Gate Voltage 3
RF output and bias feed for third stage drain. Output 11 N/C Not Connected
matching is required to transform the optimum load 12 RF OutVpps | RF Output/Drain Voltage 3
impedance to 50 Q. The circuit must also provide a path 3 RE Outv =F OutoutDrain Vofiage
for the +5.8 V nominal DC bias and have good 4 ¥oos WipuPraln Yorag
RF bypassing. 14 N/C Not Connected
Pin 16: Vppa 15 N/C Not Connected
Second stage drain voltage. Requires matching inductor, 18 Vop2 Drain Voltage 2

good RF bypassing and connection to the +5.8 V nominal

supply voltage.
Absolute Maximum Ratings

Characteristic Symbol Value
Drain Voltage Vbp 0V
Bias Voltage Vss -6V
Reference Voltage VRer 6V
Power Input Pin 12 dBm
Operating Temperature TorT -30 to 100°C
Storage Temperature Tsta -35 to 120°C
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Saturated

Frequency Typical Output  Typical Typical Supply Part Page
(MHz) Description Power (dBm)  PAE (%) Gain (dB) Voltage (V) Package Number  Number
824-849 AMPS, Single Pos. Supply 30.0 60 25.0 4.80 SSOP-28 AP104-69 2-12
Batwing Slug
824-849 AMPS, High Efficiency 30.5 55 25.0 4.80, -2.75 SSOP-16 Slug  AP110-79 2-16
880-915 GSM, High Efficiency 34.5 55 225 3.50, -1.70 SSOP-16 Slug AP112-79 2-18
Alpha Industries, Inc. [781] 935-5150 ¢ Fax [617] 824-4579 « Email sales @alphaind.com » www.alphaind.com 2-11
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GaAs IC Saturated Power
Amplifier 824—-849 MHz

EHAlpha

Features

B Output Power up to 30 dBm

B +4.8 V Operation, Single Supply
W Efficiency Greater Than 55%

M High Power SSOP-28 Batwing Package
with Slug

B DC/DC Converter

Description

The AP104-69 is a low cost IC power amplifier designed
for the 824-849 MHz frequency band. It features 4 cell
battery operation, and high efficiency. A DC/DC converter
supplies -3 V to the power amplifier and can supply 1.5
mA to an external circuit. The amplifier is designed to be
stable over a temperature range of -30 to 100°C and over
7:1 VSWR loads.

Output Matching Circuit

The output match for the AP104-69 is provided externally
in order to improve performance, reduce cost, and add
flexibility. By making use of ceramic surface mount
components with better Qs than GaAs matching
elements, a lower loss matching network can be made.
This lower loss results in higher power and efficiency for
the amplifier. Also, by keeping these elements external the

Electrical Specifications at 25°C

AP104-69
SSOP-28 Slug

R 0.010

0.394 (10.00 mm)«—
70.386 (9.80 mm) | /(025 mm) MAX.
==]lLl H 0.244

0.120 0.157 (3.99 mm)  (6.20 mm)
(3.05 mm) 0.150 (3.81 mm) 0.228
MAX. ——— B -+ (5.79 mm)
.025 B
PIN 1 0.025 BSC
INDICATOR 0.087 (2.21 mm)
0.083 (2.11 mm)
0-88 (0015 MM) o 33 (0.013 mm)
0.060 (1.52 mm) REF. MAX. X 45° -33 (0.
l CHAMFER— 0-020 (0.008 mm)
i v 4 0.063 (1.60 mm)
L] IS==TiEELL] f J L}_’O.049(1.24mm)
o iy 0.004 MAX
0.145 (3.68 mm) REF. O 010 *0.050 (1.27 mm)
(0.010mm) 016 (0.41 mm)

GaAs die size is reduced and the overall cost is less. This
approach also permits the flexibility to tweak the amplifier
for optimum performance at different powers, and/or
frequencies.

The board schematic demonstrates one way to present
the optimum load match while providing a path for the
DC bias.

Characteristic Condition Frequency Min. Typ. Max. Unit
Output Power (Referenced at Output Pin) O<Pn<7 824-849 MHz 30 dBm
Efficiency Pout =29.5 dBm 60 %
Small Signal Gain Pin = -20 dBm 25 dB
Idle Current Pin = -60 dBm 75 mA
Noise in the Receive Band Pout =29.5 dBm -100 -95 dBm
Rx Band = 869-894 MHz
Rx Bandwidth = 30 kHz
Reference Current PouT =29.5 dBm 1.0 5.0 mA
Input VSWR PNy =-30 to +7 dBm 2.51
Harmonic Power 2fo -25 dBc
3fo -35
Input Impedance 50 Q
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GaAs IC Saturated Power Amplifier 824—-849 MHz AP104-69
Typical Performance Data (824-849 MHz)
30 — 60 5 40 40
] / <] 35 35
—~ 25 7 50 = —
& = % & £ 30 30
/ > 0]
= 2 0z S 2 25 Q
: 3 g — T, 5
15 30 20 20
& e m & =
5 10 00 2 = 15 15 &
o1 0 @ a
=1 3 S 10 10
o 5 10 < o
S 5 5
0 0 0 0
6 4 2 0 2 4 6 8 6 -4 =2 0 2 4 6 8
Input Power (dBm) Input Power (dBm)
Pout, P.A.E. vs. Py Pout, Gain vs. Py
c 0 400
om
2 -10 < 350
Q é —~—_|
= = 300 ‘
g -20 — 9 /
£ Second 5 250 A
-30 (&)
e
= Z 200
e 3 150 -
o N
2 50 N
§ Third — £ 100
0 -60 50
6 -4 2 0 2 4 6 8 6 4 =2 0 2 4 6 8
Input Power (dBm) Input Power (dBm)
Second & Third Harmonic vs. Py lpp VS. Py
Pin Out Pin Out Assignments
g Pin 1: Vgep
- ' — Reference voltage for bias control circuitry. 1.2K resistor
Bias =] . .
EE between this pin and Pin 28 needed to set nominal drain
= -‘} -] currents.
= -l .
Pin 2:Vgso
Second stage gate voltage tap. Should be bypassed as
shown.
SEC Pin 3: Vps1
T = First stage drain bias feed. Requires a matching inductor
= = with good RF bypassing and the +4.8 V nominal supply
= voltage.
Pin 4: Vgs1
First stage gate voltage tap. Requires similar RF
bypassing as Pin 2 and a 22K resistor to properly bias the
first stage.
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GaAs IC Saturated Power Amplifier 824-849 MHz AP104-69

Pin 5: RF In o _ _ Pin Out Table
RF input with a 33 pF series input matching capacitor. S -
. Terminal ymbol unction
Pin 6-14: GND
Connect to ground. 1 VRer Reference Voltage
. 2 Vasz2 Gate Voltage 2
Pin 15: Vgen -
Supply voltage to DC/DC converter. Requires 3.75 V with 8 Vost Drain Supply Voltage 1
100 nF of bypassing. 4 Vest Gate Voltage 1
Pin 16: Vss out 5 RF In RF Input
Negative output voltage from DC/DC converter. Two 6 GND Ground
bypassing capacitors, a 100 nF and a 33 pF capacitor, are 7 GND Ground
required. This voltage should be supplied to the bias 8 GND Ground
controller network at Pin 27. External circuitry (LCD 9 GND Ground
display, drlvgr amplnflers, gtc.) can tap off the nega.tlve 10 GND Ground
voltage at this point. A maximum of 2 mA can be supplied.
i 11 GND Ground
Pin 17: CB , 12 GND Ground
Switched capacitor for DC/DC converter. A 100 nF " oD Grous
capacitor must be connected between Pin 17 and Pin 18 foun
with a minimal distance between the capacitor and 14 VRer Voltage Generator Ground
the chip. 15 VGEN Generator Voltage
Pin 18: CA 16 Vss out Negative Bias Voltage Out
Switched capacitor for DC/DC converter, shared with 17 cB Generator Flying Cap
Pin 17. 18 CA Generator Flying Cap
Pin 19-23: GND 19 GND Ground
Connect to ground. 20 GND Ground
Pin 24-26: RF Out/Vpp, 21 GND Ground
RF output and bias injection for the second stage drain. 22 GND Ground
Output matching circuitry is required to transform the 23 GND Ground
opt|rT1um load impedance to 50 Q: The circuit must also 21 RF Outps» | RF Output/Supply Voltage 2
provide a path for the +4.8 V DC bias and have good RF
bypassing. 25 RF Out/Vpsz | RF Output/Supply Voltage 2
Pin 27:V 26 RF Out/Vpgsz RF Output/Supply Voltage 2
‘VssIN —
Negative voltage for the bias controller circuit. The negative 27 Vssin Neg_a'"ve ?'as Voltage In
voltage from the DC/DC converter, Pin 16, should be fed 28 Voo Positive Bias Voltage
to this pin.
Pin 28: Vpp
Bias controller supply voltage. The regulated +3.75 V
supply must be connected to this pin. Disconnecting this
voltage will turn the PA bias off. A switch at this pin can
turn the PA on or off while leaving Vgen connected and
the negative supply unchanged. A 1.2K resistor must be
connected between this pin and Pin 1.
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GaAs IC Saturated Power Amplifier, 824-849 MHz

Bias Controller Circuit

An on-chip bias controller circuit eliminates the need to
individually adjust the gate bias voltages. This circuit uses
3.75 V and the negative voltage from the DC converter
(-2.7 V 10 -3.75 V) to set the gate voltages on each stage
for the proper bias current.

Standby Mode

The power amplifier should be turned off whenever
possible in order to reduce the overall power consumption.
The AP104 can be turned off in several ways. The simplest
is to switch the bias controller supply voltage (Pin 28)
open. The gate bias voltages are in turn reduced from their
nominal voltages to Vgg, resulting in a PA bias current of
less than 1 mA. Additional PMOS switches in the drain
lines drop the bias-off currents to <10 pA.

Circuit Layout

AP104-69

Absolute Maximum Ratings

Characteristic Symbol Value
Drain Voltage Vpp 10V
Bias Voltage Vss -6V
Reference Voltage VREF 6V
Power Input Pin 12 dBm
Operating Temperature TopT -30°C to 100°C
Storage Temperature Tsta -35°C to 120°C

P, 1
VBS i
22 nE Ferrite
v 33p o7 220 pF
DD
®
AAYAY
6.8K 8.2nH
T
.VREF Vbbp —|:33 F
Vas2 VssiN * A 33 pF
Vps1 RF Out
oK Vest  RF Out f-e RFoOut
RFIn  RF Out
= GND
GND & —® 100nF
GND & CAF——& L
GND & CBI—%_J
GND &1 Vss out -
GND © Veen = 100nF
T
100 pF =
33pF =
10
VGEN
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GaAs IC AMPS/ETACS Power Amplifier EHAlpha

AP110-79
Features SSOP-16 Slug
m Output Power Up to 31 dBm
) 0.025 (0.635 mm) TYP. —_:»i i;_ N 8'1222 Ei-gg 22;
m 4.8 V Operation I nRBAARAA ,
m Efficiency Greater Than 55% 0.158 (4.00 mm)
) ) P(':“/‘\;OR 0.150 (3.80 mm)
m High Power SSOP-16 Package with Slug IND! —p
pin 1 —DOOOEEEE *
Description . EXPOSED g gop 00196 X45 0008
The AP110-79 is a low cost IC power amplifier designed (0.020 mm) (4X) CHAMFER (0 25 mm)
for the 824-849 MHz frequency band. It features 4 cell 0.244 aeRRRAR, | 0.071 0.0075
battery operation and high efficiency. The amplifier is (620 mm) (180 mm (o_'f_";m)
designed to be stable over a temperature range of -30 to (5.80 mm)T jHJHHHﬁ'H—t_T“'E’S mm) & MAX~ 1
100°C and over 7:1 VSWR loads. —»l 0.0628 (1.60 mm)
0.111(2.82 mm) 0.0492 (1.25 mm)
0.101 (2.57 mm)

Output Matching Circuit

The output match for the AP110-79 is provided externally
in order to improve performance, reduce cost, and add
flexibility. By making use of ceramic surface mount
components with better Qs than GaAs matching
elements, a lower loss matching network can be made.
This lower loss results in higher power and efficiency for
the amplifier. Also, by keeping these elements external the
GaAs die size is reduced and the overall cost is less. This
approach also permits the flexibility to tweak the amplifier
for optimum performance at different powers, and/or
frequencies.

Electrical Specifications at 25°C

Characteristic Condition Frequency Min. Typ. Max. Unit
Output Power 0<PN<7 824-849 MHz 30.5 dBm
Efficiency Pout = 30.5 dBm 55 %
Small Signal Gain PN =-20 dBm 25 dB
Idle Current Py =-60 dBm 75 mA
Noise in the Receive Band Pout =29.5 dBm -100 -95 dBm

Rx Band = 869-894 MHz
Rx Bandwidth = 30 kHz

Input VSWR PN =-30 to +7 dBm 2.5:1
Harmonic Power 2fo -25 dBc
3fo -35
Input Impedance 50 Q
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GaAs IC AMPS/ETACS Power Amplifier AP110-79
Pin Out Assignments Pin Out

Pin1:V

Bias con?t?oller supply voltage. The regulated +3.75 V

supply must be connected to this pin. Disconnecting this gontro =]

voltage will turn the PA bias off. A switch at this pin can :

turn the PA on or off while leaving Vgg applied. A 6.8K = .

resistor must be connected between this pin and Pin 2.

Pin 2: VREF =)

Reference voltage for bias control circuitry. A 6.8K resistor

between this pin and Pin 1 is needed to set nominal drain . . .

currents. Pin Configuration

Pin 3: Vgs2 Terminal Symbol Function
Second stage gate voltage tap. 1 Vbb Positive Bias Voltage In

Pin 4: Vps1 2 VREF Reference Voltage

First stage drain bias feed. Requires a matching inductor 3 Vas2 Gate Voltage 2

with good RF bypassing and the +4.8 V nominal supply 4 Vpst Drain Supply Voltage 1
voltage. 5 Vast Gate Voltage 1

Pin 5: Vgg 6 RF In RF Input

First stage gate voltage tap. Requires a 22K resistor to 7 GND Ground

properly bias the first stage. 5 aND Ground

Pin 6: RF In o . . 9 GND Ground

RF input with a 33 pF series input matching capacitor. 0 GND Ground

Pin 7-11: GND 11 GND Ground

Connect to ground. 12 RF Out/Vps» RF Out/Drain Supply Voltage 2
Pin 12-13: RF Out/Vps> _ 13 RF OutVps> | RF Out/Drain Supply Voltage 2
RF output and bias injection for the second stage drain. ” GND Ground

Output matching circuitry is required to transform the

optimum load impedance to 50 Q. The circuit must also 15 GND Ground

provide a path for the +4.8 V DC bias and have good 16 Vss Negative Bias Voltage In

RF bypassing.

Pin 14-15: GND

Connect to ground. Sta“dbv Mode

Pin 16: Vss The power ampilifier should be turned off whenever

Negative bias supply voltage is -2.75 V. Two bypassing
capacitors, a 100 nF and a 33 pF capacitor, are required.

Absolute Maximum Ratings

possible in order to reduce the overall power consumption.
The AP110 can be turned off in several ways. The simplest
is to switch the bias controller supply voltage (Pin 1) open.
The gate bias voltages are in turn reduced from their
nominal voltages to Vgg, resulting in a PA bias current of
less than 1 mA. Additional PMOS switches in the drain

Characteristic Symbol Value lines drop the bias-off currents to <10 pA.

Drain Voltage Vps 10V

Positive Bias Voltage Vpp 6V - N N

Negative Bias Voltage Vss -6V Bias cqnh‘.o"er clrc“!t ) )

Power Input P 12 dBm Arc1j _o'rclj—chllp blf—:lS controller C'IrCUIt 'ellmlnateg th.e nged to

Oporating Temperature Tor 30101000 individua ly a_lq;ust the gate b!as vo‘tggieis_. ThIS cwcm_m uses

- +3.75V and the negative voitage (-2.75 V) to set the gate

Storage Temperature Tsta -35 10 120°C voltages on each stage for the proper bias current.

Alpha Industries, Inc. [781] 935-5150 ¢ Fax [617] 824-4579 « Email sales@alphaind.com ¢ www.alphaind.com 2-17

Specifications subject to change without notice. 3/98A



GaAs IC GSM Power Amplifier

EHAlpha

Features
B Output Power up to 35 dBm

H 3.5 V Operation

B Efficiency Typically 55%

W High Power SSOP-16 Package with Slug
B Wide Power Control Range (50 dB)

Description

The AP112-79 is a low cost IC power amplifier designed
for the 880-915 MHz frequency band. It features 3 cell
battery operation and high efficiency. The AP112 has
external matching for improved performance and flexibility.

Output Matching Circuit

The output match for the AP112-79 is provided externally
in order to improve performance, reduce cost, and add
flexibility. By making use of ceramic surface mount
components with better Qs than GaAs matching
elements, a lower loss matching network can be made.
This lower loss results in higher power and efficiency for
the ampilifier. Also, by keeping these elements external the
GaAs die size is reduced and the overall cost is less. This
approach also permits the flexibility to tweak the amplifier
for optimum performance at different powers, and/or
frequencies.

Electrical Specifications at 25°C

AP112-79
SSOP-16 Slug
0.025 (0.635 mm) TYP. ——i 'L<— 0.1968 (5.00 mm)
- <+ 0.1890 (4.80 mm)
PIN 16 HARAAAAA
0.158 (4.00 mm)
PIN 1 0.150 (3.80 mm)
INDICATOR—|0

piN 1 —OOHHH 1

5;:? gﬁ\‘?( R .0080 0.0196 X 45" 0098
(0.020 mm) (4X) CHAMFER  (0.25 mm)
0244 4 Nanaeasn” o.071 0.0075
620mm) | “gmam—*(1.80 mm) (0.19 mm)
v

0.228 - 0.061
(5.80 mm) f jH|HHHHEt__f(1'55 mm) 8 MAX.~ 1
> 0.0628 (1.60 mm)

0.111(2.82 mm) 0.0492 (1.25 mm)
0.101 (2.57 mm)

Characteristic

Condition

Frequency

Min. Typ. Max. Unit

Output Power

Pin = +12 dBm
Vps =35V

880-915 MHz

34.5 35 dBm

Efficiency

Pout = 34.5 dBm

55 %

Noise in the Receive Band

POUT =33.0 dBm
Rx Band = 925-960 MHz
Rx Bandwidth = 100 kHz

-90 -85 dBm

Input VSWR

2:1 2.5:1

Harmonic Power

2fo, 3fo, 4fo

-30 -28 dBc

Power Control
Range Vgg

Poyut <-10 dBm

PIN = +12 dBm

o5 Y,

POUT > 34.5 dBm
PlN =+12 dBm
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GaAs IC GSM Power Amplifier

AP112-79

Typical Performance Data

40 70
& 35 e == 60
% \\\><”’_h——

TS = 50
£ % - Sk
O g5 [T AT 40 3
™N

ol /// Gain | NG m
n% 20 P vl 30 ©
T 15 A 20
5 A |PAE
£ 104 10

5
-10-8 6 -4 2 0 2 4 6 8 1012 14
Pin (dBm)

GSM 3.5 V Power Performance
Vg =-1.7, Vpp = 3.5, Frequency = 902 MHz

Pin 4: VDS1

Drain bias for stage one FET. Tuning and bypassing
components required.

Pin 5: No Connect

Pin 6: Ground
Connect to ground.

Pin 7: RF In
RF input. Tuning and DC blocking components required.

Pin 8:Vgg1
Gate bias for stage one FET. Tuning and bypassing
components required.

Pin 9: Ground
Connect to ground.

Pin 10: Ground
Connect to ground.

Pin 11: No Connect

40 60 Pin 12: RF Out
s 30 7 = Sy 50 RF output and drain bias for stage two FET. Tuning and
S 20 Y = 40 DC blocking components required.
£ 10 30 Pin 13: RF Out
S o 20 % RF output and drain bias for stage two FET.
% -10 SAE 7 10 g Pin 14: RF Out o
T -20 1 % 0 RF output and drain bias for stage two FET.
'g -30 | Pour // -10 Pin 15: RF Out/Vpso
T 40 Fomn 20 RF output and drain bias for stage two FET.
50 WL -30 Pin 16: Ground
-85 -3 2.5 2 15 A Connect to ground.
Vaa (V)
GSM 3.5 V Gate Sweep Pin Configuration
Py =12 dBm, Vpp = 3.5, Frequency = 902 MHz Terminal Symbol Function
. 1 GND Ground
PI“ out 2 Vas2 Gate Voltage 2
O = 3 N/C Not Connected
B\ 4 Vpst Drain Voltage 1
5 N/C Not Connected
6 GND Ground
7 RF In RF Input
1= 8 Vast Gate Voltage 1
9 GND Ground
Pin Out Assignments 10 GND Ground
Pin 1: Ground 11 N/C Not Connected
Connect to ground. 12 RF Out RF Output
Pin 2: Vgs2 13 RF Out RF Output
Gate bias for stage two FET. Tuning and bypassing 14 RF Out RF Output
components required. 15 RF Out/Vpgo RF Output/Drain Voltage 2
Pin 3: No Connect 16 GND Ground
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Plastic Packaged Directional Couplers

Frequency Insertion Loss Isolation Input VSWR Output Coupling  Coupled Port Part Page
(GHz) (db) Typ. (db) Typ. Typ. VSWRTyp. (db) Typ. VSWR Typ. Package Number Number
0.81-0.96 0.20 30 1.1:1 1.1:1 19.8 1.1:1 SOT-6 DC09-73 3-2
1.42-1.66 0.20 34 1.1:1 1.1:1 18.4 1.1:1 SOT-6 DC15-73 3-5
1.71-1.99 0.20 38 1.1:1 1.1:1 18.8 1.2:1 SOT-6 DC18-73 3-8
2.30-2.60 0.20 33 1.1:1 1.1:1 17.2 1.3:1 SOT-6 DC25-73 3-11
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Directional Coupler 0.81-0.96 GHz EHAlpha
DC09-73

Features
M Low Cost

B Low Profile
M Available in Small SOT-6 Lead Package
B Tape & Reel

Description

The DC09-73 is a monolithic directional coupler tailored
to the 0.81-0.96 GHz band. It offers low loss, good
isolation, good input/output matching and exceptional
coupling repeatability. It is available in the SOT-6 lead
surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 0.81 0.96 GHz
Insertion Loss 0.2 0.3 dB
Isolation 27 30 dB
Input VSWR 1.1:1 1.3:1
Output VSWR 1.1:1 1.3:1
Coupling 20.8 19.8 18.8 dB
Coupled Port VSWR 1.1:1 1.3:1
Pin Out Block Diagram
0O | | Coupled
aND [=) O s our
GND 8 [ =) eno
COUPLED [&] © =] out = n
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Directional Coupler 0.81-0.96 GHz DC09-73

Typical Performance Data

-0.00 1.5
. -0.10 1.4
% \“ o
Py D— =
2 -0.20 7 13
S >
& 5
2 -0.30 2 12
T >
g 6 i
£ .040 1.1 L
-0.50 1.0
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Output VSWR vs. Frequency
0 1.5
T 14
-10 =
P 2]
o >
z % 1.3
S 20 o
kS, B 12
3 g
- Q
30 O 11
=]
-40 1.0
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Isolation vs. Frequency Coupled Port VSWR vs. Frequency
1.5 -18
-19
1.4 L —
=~ 20
0;: s i% —
7 . Sj -21
z =
3 12 S .22
o : o]
o
£ -23
1.1
24
1.0 25
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Input VSWR vs. Frequency Coupling vs. Frequency
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Directional Coupler 0.81-0.96 GHz

DC09-73

Absolute Maximum Ratings

SOT-6

Characteristic

0.074

Value
(1.90 mm REF.) [*~

Input Power?

4.0WCW

Operating Temperature

pine—] ] [ ]

|

0.126 (3.20 mm)

L o087 (2.20 mm)

-40°C to 85°C :

Storage Temperature

1. When operating with a 2.0:1 maximum VSWR on all ports.

Recommended Board Layout

0.018 TYP.

e

0.071 (1.80 mm)
0.052 (1.30 mm)

-65°C to 150°C PIN 1
INDICATOR —+O |
PIN 1 —> j

0.020 (0.51 mm) —1 ==l
0.014 (0.350 mm)

L]

i

I« 0.037 (0.95 mm) REF.

o)
Q
O
(]

>

}
0.015TYP. ~>‘ }<~0.039TYP.

Material is 10 mil FR4

0.012
(0.30 mm)
0.057 (1.45 mm) -~ TYP
0.006 e :
0.035 (0.90 5.0"+1
s tossommi} - soa T[0T,
: H H 0.26 mm
0.020 (000 mm) (0.26 mm)
\ ; =2 ? = .10 mm)
: _ o J L 50"+ 1
_FA/ T 0.122 (3.10 mm) 0.022 (0.61 mm)
i 0.106 (.70 mm)  0.004 (0.10 mm)
\-0.020 DIA.
VIA 3 PLACES

34
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Directional Coupler 1.42-1.66 GHz EAAlpha
DC15-73

Features
M Low Cost

B Low Profile
M Available in Small SOT-6 Lead Package
Bl Tape & Reel

Description

The DC15-73 is a monolithic directional coupler tailored
to the 1.42-1.66 GHz band. It offers low loss, good
isolation, good input/output matching and exceptional
coupling repeatability. It is available in the SOT-6 lead
surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 1.42 1.66 GHz
Insertion Loss 0.2 0.3 dB
Isolation 30 34 dB
Input VSWR 1.1:1 1.3:1
Output VSWR 1.1:1 1.3:1
Coupling 19.4 18.4 17.4 dB
Coupled Port VSWR 111 1.3:1
Pin Out Block Diagram
o ( Coupled
GND -] I 5 our
GND 9 =] eno
COUPLED O [Ew out — n
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Directional Coupler 1.42-1.66 GHz

DC15-73

Typical Performance Data

Insertion Loss (dB)

-0.5

7140 145 150 155 160 165 1.70

-10

Isolation (dB)
8

Frequency (GHz)
Insertion Loss vs. Frequency

140 145 150 155 1.60 1.65 1.70

1.4

Frequency (GHz)
Isolation vs. Frequency

1.3

1.2

Input VSWR

.1.40 145 150 155 160 1.65 1.70

Frequency (GHz)
Input VSWR vs. Frequency

Coupled Port VSWR Output VSWR

Coupling (dB)

1.5
1.4
1.3
1.2
1.1
1.0
140 145 150 155 160 1.65 1.70
Frequency (GHz)
Output VSWR vs. Frequency
1.5
1.4
1.3
1.2
1.1
1.0
140 145 150 155 1.60 165 1.70
Frequency (GHz)

Coupled Port VSWR vs. Frequency

-16

-17

140 145 150 155 160 165 170
Frequency (GHz)

Coupling vs. Frequency
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Directional Coupler 1.42-1.66 GHz

DC15-73

Absolute Maximum Ratings

Characteristic

Value

Input Power?

4.0WCW

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

1. When operating with a 2.0:1 maximum VSWR on all ports.

Recommended Board Layout

0.020

l<——f 0.075
Zy

T

Material is 10 mil FR4

\~ 0.020 DIA.
VIA 3 PLACES

SOT-6

0.074
(1.90 mm REF.) [~

PIN 6—>m []

-
0.126 (3.20 mm)
m L 0.087 (2.20 mm)

PIN 1
INDICATOR—+O !

]
' to.071 (1.80 mm)
0.052 (1.30 mm)

PIN1—>U L_J

0.020 (0.51 mm) —=| <=l
0.014 (0.350 mm)

[T

I« 0.037 (0.95 mm) REF.

0.012
0.057 (1.45 mm) (0-30 mm)
0.006 y : TYP.
0.035 (0.90 mm 5.0°+1°
(0.15 mm) ¢ )—1 r r0014
0.000 3 A (0.26 mm)
(0.00 mm) i 0.004
t =1 (0.10 mm)
[ J L DU}
L 50 %1

0.122 (3.10 mm)
0.106 (2.70 mm)

0.022 (0.61 mm)
0.004 (0 10 mm)
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Directional Coupler 1.71-1.99 GHz EﬂAIpha
DC18-73

Features
M Low Cost

B Low Profile
M Available in Small SOT-6 Lead Package
H Tape & Reel

Description

The DC18-73 is a monolithic directional coupler tailored
to the 1.71-1.99 GHz band. It offers low loss, good
isolation, good input/output matching and exceptional
coupling repeatability. It is available in the SOT-6 lead
surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 1.71 1.99 GHz
Insertion Loss 0.2 0.3 dB
Isolation 30 38 dB
Input VSWR 1.1:1 1.3:1
Output VSWR 1.1:1 1.3:1
Coupling 19.8 18.8 17.8 dB
Coupled Port VSWR 1.2:1 1.4:1
Pin Out Block Diagram
0] | Coupled
aw =] g [Halour
GND 9 <] ano
COUPLED 00 L= out = n
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Directional Coupler 1.71-1.99 GHz DC18-73

Typical Performance Data

-0.0 1.5
= 01 1.4
[an] —~—~———
= T T
~ T —
2 0.2 B— 7 13
o >
- 5
S -03 £ 12
© o
[0]
(]
£ 04 1.1
-_/_/__/
-0.5 1.0
170 175 1.80 1.85 1.90 1.95 2.00 170 175 1.80 1.85 1.90 1.95 2.00
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Output VSWR vs. Frequency
0 1.5
14
-10 c%
[an]
z z 13
5 20 g
g B 12 —
g s
- o
30 O 1.1
-40 1.0
170 175 1.80 185 1.90 195 2.00 170 175 180 1.85 1.90 195 2.00
Frequency (GHz) Frequency (GHz)
Isolation vs. Frequency Coupled Port VSWR vs. Frequency
1.5 -16
14 -17
o _. -18 —
[an]
% 13 z ..//
> o 19
2 12 £ — |
£ " S 20
o
o
1.1 21
_/—"/—
1.0 22
170 175 1.80 1.85 1.90 195 2.00 170 175 180 1.85 190 1.95 200
Frequency (GHz) Frequency (GHz)
Input VSWR vs. Frequency Coupling vs. Frequency
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Directional Coupler 1.71-1.99 GHz

DC18-73

Absolute Maximum Ratings

Characteristic Value

Input Power! 4.0W CW

Operating Temperature -40°C to 85°C

-65°C to 150°C

Storage Temperature

1. When operating with a 2.0:1 maximum VSWR on all ports.

Recommended Board Layout

0.018 TYP. —»‘ F—o.ms
i 0.020

00 78
}L@G;{/ f
X~ ()]

SO0T-6

0.074
(1.90 mm REF.) [*~

; 0.126 (3.20 mm)
PIN s—ﬂ H m 0.087 (2.20 mm)
0.071 (1.80 mm)
PIN 1
INDICATOR—1O 1 4 0-052 (1.30 mm)

PIN 1 ->’_[ u IJJ_J
0.020 (0.51 mm) — |« < 0,037 (0.95 mm) REF.
0.014 (0.350 mm)

0.012
(0.30 mm)
0.057 (1.45 mm)
0.006 TYP.
0.035 (0.90 mm —l 50 +1°
(0.15 mm) ( ) r r 0.014
0.000 3 = T F (0.26 mm)
(0.00 mm) - 0.004
— 0.10 mm
) i Nl )
50°+1°
0.122 (3.10 mm) 0.022 (0.61 mm)

0.106 (2.70mm)  0.004 (0.10 mm)

0.020 DIA.
VIA 3 PLACES
Material is 10 mil FR4
3-10 Alpha Industries, Inc. [781] 935-5150  Fax [617] 824-4579 e Email sales @alphaind.com ¢ www.alphaind.com

Specifications subject to change without notice. 3/98A



Directional Coupler 2.30-2.60 GHz EAAlpha
DC25-73

Features
M Low Cost

B Low Profile
Bl Available in Small SOT-6 Lead Package
M Tape & Reel

Description

The DC25-73 is a monolithic directional coupler tailored
to the 2.30-2.60 GHz band. It offers low loss, good
isolation, good input/output matching and exceptional
coupling repeatability. It is available in the SOT-6 lead
surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 2.30 2.60 GHz
Insertion Loss 0.2 0.3 dB
Isolation 30 33 dB
Input VSWR 1.1:1 1.3:1
Output VSWR 1.1:1 1.3:1
Coupling 18.2 17.2 16.2 dB
Coupled Port VSWR 1.3:1 1.5:1
Pin Out Block Diagram
O | Coupled
GND O I slour
GND cl\)) D)
COUPLED O [ out — n
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Directional Coupler 2.30-2.60 GHz DC25-73

Typical Performance Data
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Directional Coupler 2.30-2.60 GHz

DC25-

73

Absolute Maximum Ratings

Characteristic Value

Input Power? 4.0WCW

Operating Temperature -40°C to 85°C

Storage Temperature -65°C to 150°C

1. When operating with a 2.0:1 maximum VSWR on all ports.

Recommended Board Layout

OOETYP —>‘ F0.075
T 10 g
T oAl ¢ [ f
O

N ] 1
-—>‘ l<— 0.039 TYP.

Material is 10 mil FR4

Q@‘i

0.015 TYP.
0.020 DIA.

VIA 3 PLACES

SOT-6

0.074
(1.90 mm REF.) [*~

PIN 6——>ﬂ [] m

0.126 (3.20 mm)
0.087 (2.20 mm)

PIN 1

0.071 (1.80 mm)
0.052 (1.30 mm)

INDICATOR—4O 11 i
PIN 1 —] u LJ
0.020 (051 mm)— ==l |« 0.037 (0.95 mm) REF.
0.014 (0.350 mm)
0.012
0.057 (1.45 mm) (0-80 mm)
: : TYP.
0.006
0.035 (0.90 mm 50" 1"
(0.15 mm) ( >—l ri— 0.014
0.000 S A (0.26 mm)
(0.00 mm) oy 0.004
! = =5 (0.10 mm)
e ] 0 +1°
0122 (310mm)  0.022 (0.61 mm)

0.106 (2.70 mm)

0.004 (0.10 mm)
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Plastic Packaged Power Dividers — 2

Insertion Phase Total Max.

Loss Less Isolation Input Output AMP Balance Power
Frequency 3 dB Split (db) VSWR VSWR Balance (Deg.) w/2.0:1 Part Page

(GHz2) Typ. Typ. Typ. Typ. (db) Typ. All Ports Package Number Number
0.81-0.96 0.40 25 1.2:1 1.3:1 +0.1 +1.0 1.5W SOIC-8 PD09-12 3-16
1.42-1.66 0.40 23 1.2:1 1.2:1 +0.1 +1.0 1.5W SOIC-8 PD15-12 3-19
1.71-1.99 0.40 23 1.3:1 1.2:1 +0.1 +1.0 15W SOIC-8 PD18-12 3-22
0.81-0.96 0.40 25 1.2:1 1.3:1 +0.1 +1.0 15W SOT-6 PD09-73 3-25
1.42-1.66 0.40 23 1.2:11 1.2:11 +0.1 +1.0 1.5W SOT-6 PD15-73 3-28
1.71-1.99 0.40 23 1.3:1 1.2:1 +0.1 +1.0 1.5W SOT-6 PD18-73 3-31
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Two-Way 0° Power Splitter
Combiner 0.81-0.96 GHz i Alpha

PD09-12

Features
M Low Cost

B Low Profile
M Available in Small SOIC-8 Package
M Tape & Reel

Description

The PD09-12 is a monolithic two-way in-phase hybrid
junction tuned for the 0.81-0.96 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOIC-8 leaded surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 0.81 0.96 GHz
Insertion Loss Less 3 dB Split 0.4 0.6 dB
Isolation 20 25 dB
Input VSWR 1.2:1 1.4:1
Output VSWR 1.3:1 1.5:1
Amplitude Balance +0.1 +0.2 dB
Phase Balance +1.0 +3.0 Deg.
Pin Out Block Diagram
O
GND Port1 Port 1
IN/SUM D <] anp IN/SUM ——
GND COO :ﬂE GND Port2
GND (@] Port2
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz

PD09-12

Typical Performance Data
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz

PD09-12

SOIC-8

Absolute Maximum Ratings

Characteristic Value
Input Power? 1.5 W CW
Input Power? 0.75 CW

Operating Temperature -40°C to 85°C

Storage Temperature -65°C to 150°C

1.When used as a power divider with a 2.0:1 maximum VSWR on all ports.
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports.

PIN 8
—>H [<— 0.050 (1.27 mm) BSC
PIN 1 0.244 (6.20 mm)
INDICATOR \ 0.228 (5.80 mm)
o

/H HHH
PIN 1 —ll 0.020 (051 mm) MAX.

0.049 0.016 MAX.
0.068 (1.24 mm) —> (0.41 mm) x
Recommended Board Layout (173 mm) MAX. o 457 CHANFER
Tl
0.018 .
TYP. }-7 0.170 o pe—— MAX.
0.197 (5.00 mm) 0.158 (4.00 mm)
_L 0.189 (4.80 mm) 0.150 (3.80 mm)
m /|/ o 0.010 (0.25 mm) 0.010 (0.25 mm)
0.028 0.004 (0.10 mm) 0.007 (0.17 mm)
T (@)) O] TR
S TH] o %
0.029 TYP. »{ '«
0.020 DIA.
VIA 3 PLACES
Material is 10 mil FR4
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Two-Way 0° Power Splitter
Combiner 1.42-1.66 GHz EHAlpha

PD15-12

Features
M Low Cost

B Low Profile
M Available in Small SOIC-8 Package
H Tape & Reel

Description

The PD15-12 is a monolithic two-way in-phase hybrid
junction tuned for the 1.42-1.66 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOIC-8 leaded surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 1.42 1.66 GHz
Insertion Loss Less 3 dB Split 0.4 0.6 dB
Isolation 20 23 dB
Input VSWR 1.2:1 1.5:1
Output VSWR 1.2:1 1.4:1
Amplitude Balance +0.1 +0.2 dB
Phase Balance +1.0 +3.0 Deg.
Pin Out Block Diagram
O H
GND L[] port1 Port 1
IN/SUM O <] anD IN/SUM ——
—h
aND [@]) : L =] ano Port 2
aND [=] Port 2
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz PD15-12

Typical Performance Data
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz

PD15-12

Absolute Maximum Ratings

Characteristic Value
Input Power? 1.5WCW
Input Power? 0.75 CW

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

1. When used as a power divider with a 2.0:1 maximum VSWR on all ports.
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports.

Recommended Board Layout

0.018
TYP.

|

Material is 10 mil FR4

PD15

0.028

TYP.

FO.WO
g
— O

{

-
1 f

i

0.020 DIA.
VIA 3 PLACES

S0IC-8

PIN 8

A

<~— 0.050 (1.27 mm) BSC

il

L1

PIN 1 0.244 (6.20 mm)
INDICATOR —_| 0.228 (5.80 mm)
Togo |
p|N/1J:l -->| l«— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX
0.068 (1.24 mm) (0.41 mm) x
(1.73 mm) MAX. 0.016 45° CHAMFER
g
B
0.197 (5.00 mm) 0 158 (4.00 mm)
0.189 (4.80 mm) 0.150 (3.80 mm)
0.010 (0.25 mm) 0.010 (0.25 mm)

(
0.004 (0.10 mm)

0.007 (0.17 mm)
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Two-Way 0° Power Splitter
Combiner 1.71-1.99 GHz EQAlpha

PD18-12

Features
W Low Cost

B Low Profile
B Available in Small SOIC-8 Package
B Tape & Reel

Description

The PD18-12 is a monolithic two-way in-phase hybrid
junction tuned for the 1.71-1.99 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOIC-8 leaded surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 1.71 1.99 GHz
Insertion Loss Less 3 dB Split 0.4 0.6 dB
Isolation 20 23 dB
Input VSWR 1.3:1 1.5:1
Output VSWR 1.2:1 1.4:1
Amplitude Balance +0.1 +0.2 dB
Phase Balance +1.0 +3.0 Deg.
Pin Out Block Diagram

GND © Port 1 Port 1

InSUM [ ] 4 GND IN/SUM ——
GND :HE GND
GND [ 5] ponz

Port 2

81dd
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD18-12

Typical Performance Data
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD18-12

Absolute Maximum Ratings SOIC-8
o
|
Characteristic Value PIN8 [<— 0.050 (1.27 mm) BSC
Input Power? 1.5 W CW AR
Input Power? 0.75 CW
i o o PIN 1 0.244 (6.20 mm)
Operating Temperature -40°C to 85°C INDICATOR —_{| 0.228 (5.80 mm)
Storage Temperature -65°C to 150°C = H H H
1. When used as a power divider with a 2.0:1 maximum VSWR on all ports. /J:J
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports. PIN 1 I<— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.
0.068 (1.24 mm) —>| (0.41 mm) x
Recommended Board Laynut (1.73 mm) MAX. 0.016 r 45° CHAMFER
L (0.41 mm)
0018 ' g i ;
TYP. 0.170 ——> —— Ty
¢ 0.197 Ei-og mm; 0.158 (4.00 mm) '
0.189 (4.80 mm
=P 1 | OB oo 0150(3.80 mm)
2 L A7 | 0.028 0.010 (0.25 mm) 0.010 (0.25 mm)
? o0 TYP. 0.004 (0.10 mm) 0.007 (0.17 mm)
=il: —
S~ ] o %

~—) }4— 0.029 TYP. A}
0.020 DIA.

VIA 3 PLACES
Material is 10 mil FR4
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Two-Way 0° Power Splitter
Combiner 0.81-0.96 GHz EHAlpha

PD09-73

Features
M Low Cost

B Low Profile
B Available in Small SOT-6 Lead Package
B Tape & Reel

Description

The PD09-73 is a monoiithic iwo-way in-phase hybrid
junction tuned for the 0.81-0.96 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOT-6 lead surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 0.81 0.96 GHz
Insertion Loss Less 3 dB Split 0.4 0.6 daB
Isolation 18 25 dB
Input VSWR 1.2:1 1.4:1
Output VSWR 1.3:1 1.5:1
Amplitude Balance +0.1 +0.2 dB
Phase Balance +1.0 +3.0 Deg.
Pin Qut Block Diagram
O I

Port 1 [=]] v ] GND Port 1

GND 8 (=] nvsum IN/SUM ——

Port 2 © [Mzjew Port 2
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz

PD09-73

Typical Performance Data
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Two-Way 0° Power Splitter Combiner 0.81-0.96 GHz PD09-73

Absolute Maximum Ratings SOT-6
Characteristic Value 0.074
1.90 REF.)
Input Power? 1.5 W CW (1.0 mm IAH_ _1:[] 0.126 (3.20 mm)
Input Power? 0.75 CW PIN6—] I_‘ : 7 0.087 2 20 mm)
i 0.071 (1.80 mm
Operating Temperature -40°C to 85°C |ND||3(I:'\HOR o +0.052 §1 30 mm;
Storage Temperature -65°C to 150°C PIN 1 _.u u I_L‘
1.When used as a power divider with a 2.0:1 maximum VSWR on all ports. N -
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 0.020 (0.51 mm) - 0.037 (0.95 mm) REF.
0.014 (0.350 mm)
0.012
(0.30 mm)

0.057 (1.45 mm)

Recommended Board Layout 038 oosssomm | soi|” rTOYgM

(o%g(r)r?m) 1 :l:[: o
. ) 0.004
0. O18TYP }4— 075 SIS i :{}o.m mm)
Pl somr |

0.015TYP. 5.0

— i -l -
m v 0122 (3.10mm)  0.022(0.61 mm)
0.106 (2.70 mm) 0.004 (0.10 mm)

T = am
ST 12ate]
0.039 TYP. ‘—‘ |<— 0.020 DIA.

VIA 3 PLACES

60dd

Material is 10 mil FR4
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Two-Way 0° Power Splitter
Combiner 1.42-1.66 GHz

EAAlpha

Features
M Low Cost

B Low Profile
B Available in Small SOT-6 Lead Package
H Tape & Reel

Description

The PD15-73 is a monolithic two-way in-phase hybrid
junction tuned for the 1.42—1.66 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the

SOT-6 lead surface mount package.

Electrical Specifications at 25°C

PD15-73

Parameter Min. Typ. Max. Unit
Frequency 1.42 1.66 GHz
Insertion Loss Less 3 dB Split 0.4 0.6 dB
Isolation 18 23 dB
Input VSWR 1.2:1 1.5:1
Output VSWR 1.2:1 1.4:1

Amplitude Balance

+0.1 +0.2 dB

Phase Balance

+1.0 +3.0 Deg.

Pin Out Block Diagram
O I
Port 1 Eﬂ: U :UE GND Port 1
U Maew ST —
Port2 [w]) 9 =] vsum Port 2
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz

PD15-73

Typical Performance Data
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Two-Way 0° Power Splitter Combiner 1.42-1.66 GHz

PD15-73

Absolute Maximum Ratings

Input Power?

Characteristic Value
Input Power? 1.5W CW
0.75 CW

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

1.When used as a power divider with a 2.0:1 maximum VSWR on all ports.
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports.

SOT-6

0.074

(1.90mmREF) [ 77

0.126 (3.20 mm)
0.087 (2.20 mm)

PIN 6—»|T| [] m

PIN 1
INDICATOR O

0.071 (1.80 mm)
0.052 (1.30 mm)

1

PIN 1 —> Li—| I_U

0.020 (0.51 mm) — <!

0.014 (0.350 mm)

I« 0.037 (0.95 mm) REF.

0.012
0.057 (1.45 mm) (0.0 mm)
- : - TYP.
Recommended Board Layout (Oﬂg‘;fm) 0035 (080mm) | 5.0°:1 (e vors
(O%g?]?m) H A (0.26 mm)
0.018 TYP. *" "— 0.075 i i 010 )
i 0.020 DIA. ¥ ! J L NuBva
| VIA ] 5.0+ 1
m U - 3 PLACES 0.122(3.10mm)  0.022 (0.61 mm)
T O ' 0.106 (2.70mm)  0.004 (0.10 mm)
NN =il
Yy o1
0.015 TYP. ‘4 L‘ 0.020
0.039 TYP.
Material is 10 mil FR4
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Two-Way 0° Power Splitter
Combiner 1.71-1.99 GHz EdAlpha

PD18-73

Features
M Low Cost

B Low Profile
M Available in Small SOT-6 Lead Package
H Tape & Reel

Description

The PD18-73 is a monolithic two-way in-phase hybrid
junction tuned for the 1.71-1.99 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOT-6 lead surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 1.71 1.99 GHz
Insertion Loss Less 3 dB Split 0.4 0.6 dB
Isolation 18 23 dB
Input VSWR 1.3:1 1.5:1
Output VSWR 1.2:1 1.4:1
Amplitude Balance +0.1 +0.2 dB
Phase Balance +1.0 +3.0 Deg.
Pin Qut Block Diagram
O I
Port 1 o :@ GND Port 1
GND 9 (=] anp IN/SUM ——
Port 2 00 1= vsum Port 2
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD18-73

Typical Performance Data
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Two-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD18-73

Absolute Maximum Ratings SOT-6
Characteristic Value 0.074
1.90 mm REF.
Input Power? 1.5W CW ( H_ |—| _|1| 0.126 (3.20 mm)
PIN 6—=| ! X
Input Power? 0.75 CW L ! 0.087 (2.20 mm)
0.071 (1.80 mm
Operating Temperature -40°C to 85°C PIN 1 0.052 §1 .30 mmg
" " INDICATOR —+QO o \
Storage Temperature -65°C to 150°C PIN 1 —] |_1_| |_1_|
1. When used as a power divider with a 2.0:1 maximum VSWR on all ports.
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports. 0020 (0.5t mm) —| <+l L+~ 0.037 (0.95 mm) REF.
0.014 (0.350 mm)
0.012
0.057 (1.45 mm) (0.80 mm)
: A5 mm e TYP.
Recommended Board Layout 0o, __ommEsomm 4 so [T
- 0.

o %g?r?m) H (0.26 mm)
0.018 TYP. ’ 0075 i j:l:—_ o 30mm)
_L 0.020 DIA. Iy f .J L oy e
- > VIA 3 PLACES e _ 50°+1°
s T _ﬁ 0.122(310mm)  0.022 (0.61 mm)
T @ 0-320 0106 (2.70mm)  0.004 (0.10 mm)
T T
0.015 TYP.
~>’ L— 0.039 TYP.

Material is 10 mil FR4

81dd
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Plastic Packaged Power Divide

Insertion Phase Total Max.

Loss Less Isolation Input Output AMP Balance Power
Frequency 6 dB Split (db) VSWR VSWR Balance (Deg.) w/2.0:1 Part Page

(GHz) Typ. Typ. Typ. Typ. (db) Typ. All Ports Package = Number Number
0.81-0.96 1.30 23 1.2:1 1.2:1 +0.4 +6 15W SOIC-8 PD4W09-12 3-36
1.71-1.99 0.70 25 1.6:1 1.2:1 +0.3 +5 15W SOIC-8 PD4wW18-12 3-39
0.81-0.96 1.30 23 1.2:1 1.2:1 +0.4 +6 1.5W MSOP-8 PD4W09-59 3-42
1.71-1.99 0.70 25 1.3:1 1.3:1 +0.3 +5 1.5W MSOP-8 PD4W18-59 3-45
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Four-Way 0° Power Splitter
Combiner 0.81-0.96 GHz EAAlpha

PD4W09-12

Features
M Low Cost

B Low Profile
M Available in Small SOIC-8 Package
M Tape & Reel

Description

The PD4W09-12 is a monolithic four-way in-phase hybrid
junction tuned for the 0.81-0.96 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOIC-8 leaded surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 0.81 0.96 GHz
Insertion Loss Less 6 dB Split 1.3 1.5 dB
Isolation 20 23 dB
Input VSWR 1.2:1 1.5:1
Output VSWR 1.2:1 1.5:1
Amplitude Balance +0.4 +0.6 dB
Phase Balance +6 +8 Deg.
Pin Out Block Diagram
{ O — Port 1
Port1 [= ]| Port 2 | Port2
IN/SUM E <] ano IN'SUM ——
GND o ;@ GND — Port 3
T ©© Port 4
Port 4 (@] Ports
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz PD4W09-12
Performance Data
-6.6 1.5
—
68 — /\‘ Q Port 4 1.4
o " Port 1
» 7.0 = Port 2 R —— —
2 n —
o} >
& 72 3 1.2
5 5
2 o
£ .74 1.1
76 1.0
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Output VSWR vs. Frequency
0 1.0
-5
-10 & 05
& °
T 15 Port 3-4 Q
c . Port 2—4 c
s Port 2-3 g 00
8 o5 / Port 1-4 o
S Port 1-3 S
~ -30 Port 1-2 € -05
<
-35
-40 -1.0
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Isolation vs. Frequency Amp. Balance vs. Frequency
1.6 8
1.5 8
/ e 4
o« 14 a .
= o
2 13 § o
a m -2
c 12 ®
ﬁ -4
11 o 6
1.0 -8
0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Input VSWR vs. Frequency Phase Balance vs. Frequency
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz

PD4W09-12

Absolute Maximum Ratings

Input Power?

Characteristic Value
Input Power? 1.5 W CW
0.375 CW

Operating Temperature

-40°C to 85°C

Storage Temperature

-65°C to 150°C

1. When used as a power divider with a 2.0:1 maximum VSWR on all ports.
2.When used as a power combiner with a 2.0:1 maximum VSWR on all ports.

Recommended Board Layout

{ 0.018 TYP.

’4—0.170

SOIC-8

\7:‘ E»’:h H<—‘—0_0iT(1.27 mm) BSC

PIN 1
INDICATOR —_||

0.244 (6.20 mm)
0.228 (5.80 mm)

HHH J

PIN 1 ———>| L— 0.020 (0.51 mm) MAX.

0.068
(1.73 mm) MAX.

g

0.197 (5.00 mm)

0.049 0.016 MAX.
(1.24 mm) (0.41 mm) x
0.016 45 CHAMFER
(0.41 mm)
_ &
MAX.
0 158 (4 00 mm)

: 0.021 TYP. 0.189 (4.80 mm) 0.150 (3.80 mm)
)Y 1 i A } — 0.010 (0.25 mm) 0.010 (0.25 mm)
T @ 0.004 (0.10 mm) 0.007 (0.17 mm)
o |[EG] f
0.020 DIA.
0.028 ; __ VIA2PLACES
el — 1 H 1T~ L
I~ 1M1 =
"‘ t<* 0.039 TYP.
Material is 10 mil FR4
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Four-Way 0° Power Splitter
Combiner 1.71-1.99 GHz

EHAlpha

Features
B Low Cost

B Low Profile

B Available in Small SOIC-8 Package

M Tape & Reel

Description

The PD4W18-12 is a monolithic four-way in-phase hybrid
junction tuned for the 1.71-1.99 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
SOIC-8 leaded surface mount package.

Electrical Specifications at 25°C

PD4W18-12

Parameter Min. Typ. Max. Unit
Frequency 1.71 1.99 GHz
Insertion Loss Less 6 dB Split 0.7 1.0 dB
Isolation 18 25 dB
Input VSWR 1.6:1 1.8:1
Output VSWR 1.2:1 1.5:1
Amplitude Balance .3 dB
Phase Balance +5.0 + Deg.
Pin OQut Block Diagram
O — Port 1
Port 1 [ (=] Port 2 — Port 2
IN/SUM E GND IN/SUM ——
—
GND [&]] " =) eno L Port 3
(00 — Port 4
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD4W18-12

Typical Performance Data

-6.40 1.5
& -6.60 e~ —_— = 14
o . — N ~— [~ Port 4 3
P —— S R e e Port 2 o
2 T Port 1 = 13
=< 700 Port 3 2 Port 1
S 5 12 Port 2
5 £ Port 3
&2 7.20 o Port 4
= 1.1
-7.40 1.0
1.71 175 179 1.83 187 191 1.95 199 171 1.75 1.79 1.83 1.87 1.91 1.95 1.99
Frequency (GHz) Frequency (GHz)
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0 1.00
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e
-10 o 050
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N Port 14 ks Port 1-3
c Port 1-2 i Port 1-2
S -20 — @ 0.00
2 — Port 2-3 ° _——— Port 2-4
T 25 /% Port 2-4 3 = | Port 1-4
@ 7 Port 3-4 = Port 3-4
-30 Port 1-3 g -050
-35 <
-40 -1.00
171 175 179 1.83 1.87 191 195 1.99 171 1.75 179 1.83 1.87 191 195 1.99
Frequency (GHz) Frequency (GHz)
Isolation vs. Frequency Amplitude Balance vs. Frequency
1.6 10
8 — Port 2-3
15 S e e Port 1-3
. o3 N —— Port 2—4
T 14 2 4 Port 1-4
E ’ 8 2 Port 1-2
= = I e s | Port 3-4
5 13 S 0
> o 5
5 12 2
a a4
£ &
1.1 a 6
-8
1.0 -10
1.71 175 179 1.83 1.87 191 195 1.99 1.71 175 179 1.83 1.87 1.91 195 1.99
Frequency (GHz) Frequency (GHz)
Input VSWR vs, Frequency Phase Balance vs. Frequency
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz

PD4W18-12

Absolute Maximum Ratings

Characteristic Value
Input Power? 1.5 W CW
Input Power? 0.375 CW

-40°C to 85°C

Storage Temperature -60°C to 150°C

1.When used as a power divider with a 2.0:1 Max. VSWR on all ports.
2. When used as a power combiner with 2.0:1 Max. VSWR on all ports.

Operating Temperature

Board Layout
0.018 TYP. *.{ S
2y ! 170 oot e,
S~ 1A )

— T

1~ L %o20DiA,
7 VIA 2 PLACES

0.028 TYP.
L P
T o
a‘ ’* 0.039 TYP.

Material is 10 mil FR4

4W18

S0IC-8

PIN 8

[<— 0.050 (1.27 mm) BSC

alli i

PIN 1

INDICATOR —{

0.244 (6.20 mm)
0.228 (5.80 mm)

/J:I

PIN 1

0.068

E (1.73 mm) MAX.
fe——
0.197 (5.00 mm)
0.189 (4.80 mm)
0.010 (0.25 mm)
0.004 (0.10 mm)

|<— 0.020 (0.51 mm) MAX.
0.049 0.016 MAX.
(0.41 mm) x
45° CHAMFER

(1.24 mm)
0.016
(0.41 mm)

MAXA
0.158 (4.00 mm)

0.150 (3.80 mm)
0.010 (0.25 mm)
0.007 (0.17 mm)
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Four-Way 0° Power Splitter
Combiner 0.81-0.96 GHz El Alpha

PD4W09-59

Features
H Low Cost

W Low Profile
M Available in Small MSOP-8 Package
H Tape & Reel

Description

The PD4W09-59 is a monolithic four-way in-phase hybrid
junction tuned for the 0.81-0.96 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
MSOP-8 leaded surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 0.81 0.96 GHz
Insertion Loss Less 6 dB Split 1.3 1.5 dB
Isolation 20 23 dB
Input VSWR 1.2:1 1.5:1
Output VSWR 1.2:1 1.5:1
Amplitude Balance +0.4 +0.6 dB
Phase Balance +6 +8 Deg.
Pin Qut Block Diagram
Port 1 O A s porz — Port 1
[ Port2
IN/SUM E GND
GND () 51 GND IN/SUM ——
Port 4 © Port 3
| Port3
— Port 4
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz PD4W09-59
Typical Performance Data
-6.6 15
[
68 /‘/\ \ Port 4 4
o Port 1
m
E ///-'\/ Port 3 o \\_\
@ 7.0 Port 2 (% 1.3
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§ 72 3 1.2
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0.80 0.85 0.90 0.95 1.00 0.80 0.85 0.90 0.95 1.00
Frequency (GHz) Frequency (GHz)
Insertion Loss vs. Frequency Output VSWR vs. Frequency
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<
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e
1.1 T 4
1.0 -8
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Four-Way 0° Power Splitter Combiner 0.81-0.96 GHz

PD4W09-59

MSOP-8

~— 0.0256 (0.65 mm) TYP.
B H t

0.118 (3.00 mm)
£ 0.004 (0.1 mm) 0,193 (4.90 mm)
sQ. REF.

d
R
PIN 1 !l 0,012 (0.30 mm) * 2008 (015 M)

- 0.002 (0.05 mm)

PIN 1
INDICATOR

1T

0.038 (0.95 mm) TYP 0.007 (0.18 mm)

0030(075 mm) '\ (oié)lﬁm +0.005 (0.12 mmj 80
ﬁ e
A

0.028 (0.70 mm)

0.006 (0.15 mm)
0.016 (0.40 mm)

0.002 (0.05 mm)

Recommended Board Layout

¥ 0.018 TYP.—>‘
Tm
s

<
1

<«—0.150

0.010 TYP.

7\
¢

0.020
DIA. VIA

S~ ] o
0.010
»’ '« 0.024 TYP. DIA. VIA

Material is 10 mil FR4

4W09

Absolute Maximum Ratings

Characteristic Value
Input Power! 1.5W CW
0.375 CW

Input Power?
Operating Temperature

-40°C to 85°C
-65°C to 150°C

Storage Temperature

1. When used as a power divider with a 2.0:1 maximum VSWR on all ports.
2. When used as a power combiner with a 2.0:1 maximum VSWR on all ports.
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Four-Way 0° Power Splitter
Combiner 1.71-1.99 GHz EHAlpha

PD4W18-59

Features
M Low Cost

B Low Profile
Bl Available in Small MSOP-8 Package
M Tape & Reel

Description

The PD4W18-59 is a monoiithic four-way in-phase hybrid
junction tuned for the 1.71-1.99 GHz band. It offers low
loss, high isolation, good input/output matching and
exceptional phase/amplitude balance. It is available in the
MSOP-8 leaded surface mount package.

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
Frequency 1.71 1.99 GHz
Insertion Loss Less 6 dB Split 0.7 1.2 dB
Isolation 20 25 dB
Input VSWR 1.3:1 1.6:1
Output VSWR 1.3:1 1.6:1
Amplitude Balance +.3 +.4 dB
Phase Balance +5.0 +8.0 Deg.
Pin Qut Block Diagram
Pot 11 O 4N T Port 2 ——-gort;
— Port
IN/SUM 1 E T A=<1GND
GND — [ \=1GND IN/SUM ——
Port 4 (00) [ &) Port 3
— Port 3
— Port 4
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz PD4W18-59
Typical Performance Data
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x 14 5 ¢
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= m Port 34
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Four-Way 0° Power Splitter Combiner 1.71-1.99 GHz

PD4W18-59

< 0.0256 (0.65 mm) TYP.

|

0.118 (3.00 mm)
+ 0.004 (0.1 mm) 0,193 (4.90 mm)
sQ. REF.

Absolute Maximum Ratings MSOP-8
Characteristic Value
Input Power? 1.5W CW PIN 1 H HT#
Input Power2 ) 0.375 CW INDICATOR
Operating Temperature -40°C to 85°C
Storage Temperature -60°C to 150°C /H H H
1. When used as a power divider with a 2.0:1 Max. VSWR on all ports. PIN 1

2. When used as a power combiner with 2.0:1 Max. VSWR on all ports.

Board Layout 0.038 (0.95 mm) Typ

0.030 (0 75 mm
0.018 TYP. _.{ |._ 0150 0.010 ﬁ
} TYP.

S {4

bt —

0.020 il
DIA. VIA

DiA. via—"1 ]
S ] o~ —X
0.024TYP."< ’*

Material is 10 mil FR4

4W18

f

+0.006 (0.15 mm)

~+ - 0.012 (030 mm) " 505 (0,05 mm)

0017  0.007 (0.18 mm)
(043mm +0.005 ( 012mmj

fr S

0.006 (0.15 mm) 0.028 (0.70 mm)
0.002 (0.05 mm) 0.016 (0 40 mm)
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RF/LO IF LO Conversion LOtoRF RFtolF RF IP3
Frequency Frequency Power Loss (dB) Isolation Isolation VSWR (dBm) Part Page
(GHz) (GHz) (dBm) Typ. Typ. (dB) (dB) Typ. Typ. Package = Number Number
1.7-2.0 DC-0.3 7 6.5 28 22 1.5:1 11 Ceramic-10L  M18L 3-50
2.3-2.6 DC-0.4 7 5.0 30 23 1.3:1 11 Ceramic-10L  M25L 3-53
3.3-4.3 DC-0.6 7 5.0 30 25 1.5:1 11 Ceramic-10L  M38L 3-56
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Lead Surface Mount Mixer

EHAlpha

Features
Bl Low Conversion Loss 6.5 dB (Typ.)

M High Isolation 28 dB (Typ.)

B Low Profile 0.085 (Max.)

B Stress Relieved Leaded Package

W High Performance Diode Ring Mixer

Description

The M18L is designed to be used in wireless systems that
are targeted for low-cost/high volume applications. Itis a
hybrid mixer utilizing the best of Alpha’s semiconductor,
circuit design and manufacturing capabilities. A custom
silicon MMIC is complimented by a rugged thick-film
ceramic circuit which doubles as the surface mount
package. Wrap-around stress relieving leads ease
installation and inspection as well as solve thermal
expansion mismatch problems.

M18L

Pin Out

RF GND IF GNDGND
fig [o] [8] [71 [6]

©)

O T2f [T 145 T8
GNDGNDGND GND LO

Block Diagram

LO — —— RF

}

IF
Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit

RF Frequency Range 1.7 2.0 GHz
LO Frequency Range 1.7 2.0 GHz
IF Frequency Range DC 0.3 GHz
LO Power +7 dBm
Conversion Loss 6.5 8.0 dB
LO to RF Isolation 22 28 dB
LO to IF Isolation 18 22 dB
RF to IF Isolation 17 20 daB
RF VSWR | 1t | 201
LO VSWR 1.5:1 2.0:1
IF VSWR 1.5:1 2.0:1
Input Compression Pt. 0 +2 dBm
IP3 +10 11 dBm
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Lead Surface Mount Mixer M18L

Typical Performance Data
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Lead Surface Mount Mixer

M18L

Board Layout M18L
0.018 TYP. O
3 PLACES @ﬁ
ﬁ I 3 ¢ 0.250
o : t . MisL
/K g 470~ |
/O/ 5 R TOP VIEW
:{EE 5(5 / ;)!gfggfizg f+——0.300 —
N 5 &
-1 = 0.050
BOTTOM VIEW

Ckt. Material is 10 mil FR4

0.007__
nin]
0.296
TYP.
0.005 J ->| L—ES?MAX.

HHRHAF
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Leaded Surface Mount Mixer

Features
B Low Conversion Loss 5.0 dB (Typ.)

H High Isolation 25 dB (Typ.)

B Low Profile 0.085 (Max.)

M Stress Relieved Leaded Package

W High Performance Diode Ring Mixer

Description Pin Out

The M25L is designed to be used in wireless systems that
are targeted for low-cost/high volume applications. It is a
hybrid mixer utilizing the best of Alpha’s semiconductor,
circuit design and manufacturing capabilities. A custom
silicon MMIC is complimented by a rugged thick-film
ceramic circuit which doubles as the surface mount
package. Wrap-around stress relieving leads ease
installation and inspection as well as solve thermal
expansion mismatch problems.

LO

RF GND IF GND GND
[ 6 7 [6

o

|1 R Pl I | B3]
GNDGND GND GND LO

RF

Electrical Specifications at 25°C

lF

Parameter Min. Typ. Max. Unit
RF Frequency Range 2.3 2.6 GHz
LO Frequency Range 2.3 2.6 GHz
IF Frequency Range DC 0.4 GHz
LO Power +7 dBm
Conversion Loss 5.0 7.0 dB
LO to RF Isolation 25 30 dB
LO to IF Isolation 12 15 dB
RF to IF Isolation 18 23 dB
RF VSWR 1.3:1 2.5:1
LO VSWR 1.5:1 2.5:1
IF VSWR 1.5:1 2.0:1
Input Compression Pt. +0 +2 dBm
IP3 +9 +11 dBm
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Leaded Surface Mount Mixer

M25L

Typical Performance Data

0 -10
= -15
—~ 2 om
) <
» -20 ——
8 4 £ [ —
2 — S .25
c n
5 @
@ 6 w
qé) o -30
[T
3 8 C 35
-10 -40
230 235 240 245 250 255 2.60 230 235 240 245 250 255 260
Frequency (GHz) Frequency (GHz)
Conversion Loss vs. Frequency RF to IF Isolation vs. Frequency
-10 2.00
& -15
o 1.75
S 20 i
s =
3 25 ® 150
[T L /
T .30 « —]
£ 1.25
Q 35 L —
-40 1.0
230 235 240 245 250 255 260 230 235 240 245 250 255 260
Frequency (GHz) Frequency (GHz)
LO to RF Isolation vs. Frequency RF VSWR vs. Frequency
-10 2.0
— -15
o 1.8
°
S 20 T 16
g %
8 - 3 1.4
L o 1
S -30 p
Q a5 12
-40 — 1.0
230 235 240 245 250 255 260 230 2.35 240 245 250 255 2.60
Frequency (GHz) Frequency (GHz)
LO to IF Isolation vs. Frequency LO VSWR vs. Frequency
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Leaded Surface Mount Mixer M25L

Recommended Board Layout M25L
mininisieise
0.018 TYP. T-

- 3 PLACES 0.250 @ﬁ

11 = | o M25L
= O H
?O/ A TOP VIEW —»| < 0.085 MAX.
< 0.300 >

@
N
[>—0.020 VIA

7 PLACES N <« 0.050

BOTTOM VIEW

SHRAAP

.

Ckt. Material is 10 mil FR4
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Leaded Surface Mount Mixer ER Alpha

Features
B Low Conversion Loss 5.0 dB (Typ.)

M High Isolation 25 dB (Typ.)
B Low Profile 0.085 (Max.)
B Stress Relieved Leaded Package

B High Performance Diode Ring Mixer

Description Pin Qut

The M38L is designed to be used in wireless/VSAT RF GND IF GND GND
systems that are targeted for low-cost/high volume Ll bl =
applications. It is a hybrid mixer utilizing the best of Alpha’s
semiconductor, circuit design and manufacturing

capabilities. A custom silicon MMIC is complimented by o
a rugged thick-film ceramic circuit which doubles as the 3 e ) e Ty e
surface mount package. Wrap-around stress relieving GNDGND GND GND  LO

leads ease installation and inspection as well as solve
thermal expansion mismatch problems.

Block Diagram

LO— ——RF
lF

Electrical Specifications at 25°C

Parameter Min. Typ. Max. Unit
RF Frequency Range 3.3 4.3 GHz
LO Frequency Range 3.3 4.3 GHz
IF Frequency Range DC 0.6 GHz
LO Power +7 dBm
Conversion Loss 5.0 8.0 dB
LO to RF Isolation 25 30 dB
LO to IF Isolation 18 15 dB
RF to IF Isolation 20 25 dB
RF VSWR 1.5:1 2.5:1
LO VSWR 1.5:1 2.5:1
IF VSWR 1.5:1 2.5:1
Input Compression Pt. +1 +2 dBm
1P3 +9 +11 dBm
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Leaded Surface Mount Mixer

M38L

Typical Performance Data

LO to RF Isolation (dB) Conversion Loss (dB)

LO to IF Isolation (dB)

-4.0
-4.5
/—A\/\
-5.0
-5.5
-6.0
3.3 34 35 36 3.7 3.8 39 4.0 41 42 43
Frequency (GHz)
Conversion Loss vs. Frequency
-20
25
/
//
-30 / ( —
-35
-40
3.3 34 35 36 37 3.8 39 4.0 41 42 43
Frequency (GHz)
LO to RF Isolation vs. Frequency
-10
-15
-20
-25
-30

3.3 34 35 36 37 3.8 39 40 41 42 43
Frequency (GHz)

LO to IF Isolation vs. Frequency

RF VSWR RF to IF Isolation (dB)

LO VSWR

3.0

25

2.0

e
(&)

1.0

3.0

2.5

2.0

1.5

1.0

3.3 34 35 3.6 3.7 38 39 40 41 42 43

RF to IF Isolation vs. Frequency

Frequency (GHz)

A

~ —

\//

3334 35 36 3.7 3.8 39 40 41 42 43

Frequency (GHz)
RF VSWR vs. Frequency

T~ ———

7

|t

3.3 34 35 3.6 3.7 3.8 39 40 41 42 43

Frequency (GHz)
LO VSWR vs. Frequency
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Leaded Surface Mount Mixer

M38L

Recommended Board Layout

e

g/

0.018 TYP.

3 PLACES
- *
] f
Ealo

// ayrd
/ - 0.020 VIA
7 PLACES

Ckt. Material is 10 mil FR4

M38L

0.250

mininiclwlsy

&
. M38L

TOP VIEW
<+— 0.300——»

mai=i=1=lulen

@
N

P G e S

-» 4+ 0.050
BOTTOM VIEW

I

0.286

—» < 0.085 MAX.
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GaAs FETs as Control Devices

Gallium arsenide MESFETSs are being used in RF control
device applications as switches and attenuators. They are
very easily adapted to monolithic circuit form, dissipate
essentially no power and can easily be designed into
broadband circuits.

The RF signal flows from source to drain, while the RF
isolated gate is the voltage control. The high impedance
“off state” is attained by applying a DC voltage on the gate
more negative than the “pinch-off” voltage (Vp). In this
condition the source-drain channel is “pinched off” The
capacitance is typically 0.25 pF per mm of gate
periphery (see Figure 1A). The “on” state occurs when
zero DC bias is applied to the gate (see Figure 1B). The
channel from source to drain is “open” and represents a
2.5-3.5 Q resistance per mm of gate periphery.

A configuration of FETs used in series and shunt normally
produce the optimum switch or attenuator performance in
monolithic circuits (see Figure 2). The only DC current that
flows is the leakage of the gate-source and gate-drain
reverse biased junctions (when negative voltage is applied
to gate). Typical current drain is < 25 pA @ -5 V. This
leakage is a function of the wafer fabrication process, the
device periphery, and magnitude of applied voltage. For
isolation of gate voltage control, 2.5-5 kQ resistor is
incorporated monolithically in the gate. Since no further
external bias circuitry is required, the switch is inherently
broadband.

The power handling of the switches is primarily limited by
the current handling capability, which is related to the IDSS
of the FET. The IDSS is a function of the gate periphery
which then determines the source-drain capacitance.
The input series FET in switches have a nominal 1 dB
compression of 1 W/mm.

Digital attenuators use FETs configured as “T” or “PI” pads
to achieve a given attenuation value (Figure 3). For the low
loss state Vs is set to 0 V and V4 is set to -5 V. For the
attenuation state Vs is set to -5 V and V4 is setto 0 V.

Typically digital attenuators are composed of multiple bit
values (e.g. 2, 4, 8, 16 dB AD220-25).

Figure 1A. MESFET Control Device in
High Impedance State (“Off” State)

oVv
5kQ
Gate
Source Drain

Figure 1B. MESFET Control Device in
Low Impedance State (“On” State)

Voltage variable attenuators (VVAs) use the channel
resistance of the FET as the actual resistance of the circuit
components. The resistance is a nonlinear relationship
with control voltage as shown in Figure 4 (FET with a
“pinch-off” voltage of 3.5 V). Figure 5 shows a TEE VVA
that uses two series FETs and one shunt FET. The
attenuator requires two independent control voltages for
operation. Alpha also offers a single positive voltage
control VVA (AT002S3-12). See “Single Control VVA”
application note for more information.

Power handling of VVAs is significantly less than
switches since the FET is not normally fully biased ‘on’ or
fully biased ‘off’. See “Dual Voltage Controlled VVA”
application note for more information.
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GaAs FETs as Control Devices

RF Path RF Path
—_— —_—
O O O O
5K ——> Isolation : ——> Insertion Loss
DC “on” 0V “on"0V
5K
—> |Insertion Loss —> Isolation
- “Off"-5V DC Off” -5 V
Shunt FET Series FET

Figure 2. Shunt/Series FET

Vo O

RF1 RF2

©; O

}
Fixed Pad K
i

- o

Fixed Pad

CL?Y
i

Figure 3. Single Bit Configuration for Digital Attenuator

Resistive Path

O
1mmFET

0"V ~3.00Q
AAV~10Q ,
2V~30Q

DC  -3V~300Q
-3.5V ~ 1000 Q
-5V ~10kQ =

Figure 4. FET as a Variable Resistor Figure 5. Voltage Variable Attenuator (VVA)
in Tee Configuration
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Positive Voltage Operation
of GaAs Control ICs

EHAlpha

Most GaAs IC control products can be “floated” or “level
shifted” to operate using 0/+3 to +5 V control voltages. This
is a great advantage since the majority of high volume
wireless designs have only a positive voltage supply
available.

Switches

GaAs IC switches can easily be made to operate from a
positive voltage supply (Vg) by “floating” the source/drain
to the Vg voltage and controlling the gates with 0 and Vg
voltages. This satisfies the requirement that the gate must
be negative with respect to source/drain. Typical
schematics implementing this technique are shown in
Figures 1 and 2 for an all series FET switch design and
Figures 3 and 4 for a series/shunt FET switch design.

To float the series design in Figure 1, a Vg voltage (+5 V)
is connected through a 10 kQ resistor, to the J4 port. The
resistor will limit the supply current and decouple the DC
supply from the RF line. DC blocking capacitors (Cg) are
needed on the RF ports to keep the Vg voltage from
leaking into other portions of the circuit. The control
shown in the truth table. Since there are no shunt FETs
all pins labeled as ground can be connected directly to the
PCB ground pads.

Floating the series/shunt design is essentially the same
as the series only design. The only difference is that the
shunt FETs are AC coupled to ground by the use of
bypass capacitors (Cgp). (See Figure 3.) It is essential that
the PCB ground plane be a minimal distance from the
switch ground pins. The Cpgp capacitor can then be
soldered directly to ground minimizing the inductive path
and maximizing the switch performance. (See Figure 4.)

J
1 Vs

ol
BLFijkQ
—0Js
CaL

V2 (+5V, 0)

J2 O— -
CeL g

Vi (0, +5 V)
CgL = 100 pF @ 900 MHz.

Negative Operation (Vg = Open)

V4 Va Ji-J2 Ji-Jd3
Insertion Loss

0 Isolation
0 -5

Insertion Loss Isolation

Positive Operation (Vg = +5 V)

V4 Va2 Ji-Jd2 J1—J3
0 +5 Isolation
+5 0

Insertion Loss

Insertion Loss Isolation

Figure 1. Schematic Diagram and Truth Table
for SPDT Series Switch (AS125-73)

O

o= o |
Ja CaL 'T :@ Vi
- o +
[d)] H
Ji © Cor -: < ‘:- CBLO J2
10 kQ
Vs

Figure 2. Positive Voltage Control of AS125-73
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Positive Voltage Operation of GaAs Control ICs

CaL CoL 7 % ok,
Js 0| - {=0J2

Csp 10k Csp 10k
; Vs ;I; Vs

Sy, Sy,
CgL =100 pF @ 900 MHz.
Cpgp = .001 to 0.1 pF depending on lowest operating frequency.

Truth Table
Negative Operation (Vg = Open)
Vy Va Ji—Jd2 Ji-d3
Isolation Insertion Loss
0 Insertion Loss Isolation

Positive Operation (Vg = +5 V)

\Z vy Ji-J2 Ji-d3
+5 0 Isolation Insertion Loss
0 +5 Insertion Loss Isolation

Figure 3. Schematic Diagram and Truth Table
for SPDT Series/Shunt Switch (AS239-12)

Digital Attenuators (DA) and Voltage
Variable Attenuators (VVA)

The floating technique discussed for switches can be
applied to other GaAs IC control devices. DAs and VVAs
utilize the same floating scheme to achieve positive
voltage operation. The AD220-25 is shown as an example
of a digital attenuator that is floated. (See Figure 5.)
The AV259-32 is shown as an example of a VVA that is
floated. (See Figure 6.) All ground pins are AC coupled
to the PCB ground through a single bypass capacitor.
Inductance to ground must be minimized to achieve the
best possible RF performance of the device. In this case
maximum attenuation.

PCB Ground Plane Ground
l o (e] Cep O Via
T Holes

Ji CeL CeL Jo

TTHASRAEBRE T

10 kQ |

Vs AD220-25 % 10k
(@]

DED DD WO

Ve V7 Ve Vs V4 Vz Vo Vy

V. CpL =100 pF.
PCB O Vs N Cgp = 1000 pF.
Ground 10 kQ PCB
Flane 10ka "=~ 17| Ground
CeL 0 : Plane
1
\'MH = S Truth Table
- o4— Via it i =
5 Con S Positive Operation (Vg = +5 V)
AS239-12 | L - Attenuation
JSOE;L ’ :@_1 'C_BLO Jo Vi | Va| Vg | Vg | Vs | Vg |Vy Vg (dB)
’ | 0 +5 0 +5 0 +5 0 +5 Reference
V +5 0 0 +5 0 +5 0 +5 2dB
2
0, +5V) SOIC-8 (+5V, 0) o |+5[+5] 0|0 |+5]0 |45 4dB
0 +5 0 +5 | +5 0 0 +5 8 dB
Figure 4. Positive Voltage Control 0|+ | 0|+ ] 0|+ |45 ] 0 16 dB
Configuration of AS239-12 +5 | 0|+ ] 0o |+ ] 0 [+ [ 0 30 dB
Figure 5. Positive Voltage Configuration of
AD220-25 and Truth Table
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Positive Voltage Operation of GaAs Control ICs

Vs
10k
o o0
d CeL FT CaL %

AV259-32
Vs
10k L
- 1
A !
— V4 (0, +5 V)
C 1
o o ) I
i PCB Ground Plane
CpL = 100 pF.
Cgp = 1000 pF.
F = 900 MHz.
Truth Table
Positive Operation (Vs = +5 V)
Vi Ji—J2
0 Insertion Loss
+5V Full Attenuation

Figure 6. Positive Voltage Control
Configuration of AV259-32 and Truth Table
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Differential Voltage Operation
of High Linearity IC Switches

A Alpha

Power handling and linearity performance of IC switches
can be improved by increasing the differential between the
control voltages. Due to system design constraints
sufficient positive or negative control voltages are not
always available to achieve maximum device
performance. In this case a combination of positive and
negative voltage may be used to attain a higher
differential thus optimizing the switch performance.

The AW002R2-12, 10 W T/R switch can be operated with
positive and negative voltages. Figure 1 shows the
required schematic, control voltages and truth table. The
differential of the control voltages must not exceed the
maximum voltage rating of the device.

Since the design utilizes “all series FETs” there is no
need to bypass the ground pins. They may be connected
directly to ground (See Figure 2, pins 2, 6, 8). All RF ports
(J1, J2, J3) must be DC blocked.

It is recommended that the ground leads (2, 6, 8) be
connected to PCB grounds that are “good” heat sinks
whenever the part is operated at an RF power level of
3 W or higher.

CeL
J2 0— F—0Ja
CaL CeL
\/) Vi1
Truth Table
Vq Vo Ji-Jd2 Ji-d3

Viow VHigh Insertion Loss Isolation

VHigh Viow Isolation Insertion Loss
Control Voltages (V1, Vo)
Viow A2V <V gws0V
Vhigh 0V <Vyghs+12V

Differential  +5V < (Vhigh = Viow) < +12V

Figure 1. Schematic, Truth Table,
and Control Voltages

AWO002R2-12

Figure 2. Direct Connection to Ground Pins
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Switch Power Characteristics

EAAlpha

GaAs IC Switch Power Handling
Characteristics

Power handling is defined as the amount of input power
that causes the insertion loss to increase by 1 dB (P-4 4g)-
Alpha’s general purpose switches are nominally 0.5-1 W
capability that satisfies the receiver market. These
products range from single throws to four throws in various
package configurations. Alpha’s high power, or high
linearity switches are nominally 2.0-10 W capability. They
are designed for the hand-held radio market such as T/R,
antenna diversity and antenna changeover applications.

General Purpose Switches (<1.0 W)
Control Voltage vs. P_q 4g

Power handling of a GaAs IC switch is determined
primarily by the current handling (IDSS) and voltage
breakdown (Vgs, Vgp) of the MESFET device. For a given
design, the user must consider the frequency of operation
and the voltage available for biasing the MESFET.
Increased power handling occurs up to approximately
-10 V. Beyond this voltage, increasing control voltage
eventually results in reverse breakdown of the FET
junction due to the RF voltage swing at high powers.

GaAs IC switches that operate at -5 V have a “pinch-off”
voltage (Vp) of typically -3 to -4 V. As the control voltage
becomes more negative the 1 dB compression point
increases dramatically as shown in Figure 1.

Frequency of Operation vs. P_; gg

Figure 2 shows the power handling degradation as a
function of frequency and control voltage. At a frequency
when the gate-to-channel capacitive impedance
approximates the gate bias resistance, a significant fall off
in power handling occurs in a MESFET switch. At this point
the RF voltage in the channel tends to put the device into
forward bias or premature saturation. Below 0.5 GHz the
P_1 gg decreases by 2-3 dB and at 0.1 GHz decreases
by 5-7 dB at a given control voltage.

As the control voltage is decreased, the “off” path of the
switch starts to conduct RF power (turn “on” slightly). This
causes non linearities, or distortion to appear in the “on”
or Tx path. This must be avoided for proper signal
transmission in commercial radios. For these designs high
power switches must be used.

35
30
£ v
i% 25
3 /
o 20
15
10
-3 -4 -5 -6 -7 -8 9 -10
Control Voltage (V)
Control Voltage vs. Py 4g <1.0 W
Switches F = 900 MHz
Figure 1. Control Voltage vs. P_q 4
35
30 — e
£ B
a 25
°
3
d_'_ 20 V
15 /
10

0 0.5 1 1.5 2
Frequency (GHz)

Frequency vs. Py 4g <1.0 W
Switches VCTL =-3,-5,-7V

Figure 2. Frequency vs. P_{ 4

High Power Switches (2-10 W)

By splitting RF voltage across many FETs or using multi-
gated FETs RF power handling can be increased up to
10 W. Alpha offers many switches that combine high power
handling, low insertion loss and good isolation. Please
refer to the Commercial IC Products Selection Guide for
individual datasheets.
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Single Control VVA

Introduction

GaAs FETs have been used as building blocks in the
design of VVAs using the channel resistance of the FET
as the actual resistance of the circuit components. In a tee
attenuator design, two equal series FETs and one shunt
FET are utilized to form a resistive network. For matched
conditions, unique resistive values for the series and shunt
elements are required. This resistive value is obtained by
de-biasing the gate of the FET thereby pinching off the
channel which in turn increases the resistance. These
designs require two DC independent biases, one for the
series FETs and one for the shunt FETs. The resulting
control voltage transfer curve is nonlinear.

To partially alleviate this dual biasing requirement, Alpha
has designed two novel “single bias” attenuators.

Single Bias 0-35 dB Dynamic Range VVA
The AT002S3-12 is a bridged tee attenuator that operates
with a single control voltage of 0 to +5 V. This VVA also
requires a fixed bias supply of +5 V for operation. The
insertion loss is 1.6 dB @ 1 GHz.

The voltage attenuation characteristics are shown in
Figure 1. The attenuator can be considered linear between
the relative attenuation range of 5 to 30 dB.

Voltage Variable Attenuators

| )
< Linear ’|
| Region |
5 [ [
| |
4 | |
\ |
s ° :
N \
s N
1
0 5 10 15 20 25 30

dB

Figure 1. Control Voltage vs. Relative
Attenuation for the AT002S3-12

. Single Voltage Control Dual Voitage Control
Characteristics

AT002S3-12 AV259-32 ATO02N3-12
Control Voltage 0-+5V 0--5V 0--5V;-5-0V
Attenuation Range (Relative) 0-35 dB 0-12 dB 0-30 dB
Frequency Range 400 MHz-2.5 GHz DC-1 GHz DC-2 GHz
Return Loss' ~10 dB ~10dB ~15dB
Insertion Loss ~2.0dB ~3.2dB ~1.5dB
Fixed Bias +5V +5V -
0.1 dB Compression Pt.! -10 dBm -10 dBm -4 dBm
1.0 dB Compression Pt.! -3 dBm -3dBm 0 dBm
1.F =0.9 GHz.
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Single Control VVA

Circuit Implementation

The recommended mounting for the AT002S3-12 is shown
in Figure 2. All “"GND” leads should be grounded so there
is a minimal distance from the lead to the grounding
surface. This will allow for as low an inductance to ground
as is physically possible and will not degrade the
attenuators dynamic range significantly. Cg_ should be
chosen to accommodate the lowest frequency of
operation.

anp <F—-—JH O [ +— enp

anp <] O o
b o—| —1H T—D eno
+5V O—— I 7o

Figure 2. Circuit Implementation of the
AT002S3-12 VVA

Single Bias 0-15 dB Dynamic Range AGC VVA
For applications where loss is not critical, such as AGC
control circuits, and <15 dB dynamic range is necessary;
the AV259-32 is a low cost option. This device is available
in the plastic surface mount SOT-143. The device requires
single plus or minus voltage. See data sheet for details of
specification for the AV259-32. Shown in Figure 3 are
mounting configurations.

O—d [0

GND Vi

v

0to -5V Control

Negative Voltage Operation

oI o

CaL CeL

GND Vq
10K
+5V

g 0 to +5 V Control

Cep

CBL =100 pF.
Cap = 1000 pF.
F =900 MHz.

Positive Voltage Operation

Figure 3. Mounting Configurations
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Dual Voltage Controlled VVA di Alpha

Theory of Operation S0Q s0Q

A dual controlled voltage variable attenuator requires two

bias voltages, one applied to the series FETs (V1) and one

applied to the shunt FETs (V). The standard “T” pad O O

configuration for the Alpha dual control series VVAs is
shown schematically in Figure 1.

As voltages V1 and V, are varied between 0 and -5 V
the FETSs “on” resistance changes. At 0V control, the FET
is turned fully “on” resulting in a low resistance state
(2.5-3.5 Q). At -5V control, the FET is in a fully “pinched-
off” state resulting in a high resistance state (>5 kQ). When =
the control voltages are between 0 and -5V, the FETs are
neither fully “on” nor fully “off” but are in a variable
resistance state which is a function of control voltage. The
control voltage vs. attenuation curve is shown in Figure
2 and is typical for the ATO02N3-12. As can be seen from O % % O
the curves, they are not a linear function. This occurs L\/W_I L\/W_‘

because the FET’s resistance is a non-linear relationship

with respect to control voltage and increases very quickly

as the control voltage approaches “pinch-off”

(approximately -3.5 V). Also, as the “pinch-off” voltage =
changes, the curves will shift up or down depending on

the direction of “pinch-off” voltage change. A less Figure 1. VVA Schematic AT0O02N3-12
negative (approaching 0 V) Vp requires less control voltage
to achieve a given attenuation. A more negative
(approaching -5 V) Vp requires more control voltage to ;
achieve a given attenuation. 0 F=1GHz Vp =35V

-1.0 \ J
\ Vi (Series) /

<o

-2.0

-3.0

L—
<]

N
o /_ Va(Shunt) | ]
5.0 \\

10 15 20 25 30 35
Relative Attenuation (dB)

/ 1\

V1, V2 Control Voltages (V)

o
(6]

Figure 2. Control Voltages vs. Relative
Attenuation (AT002N3-12)
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Dual Voltage Controlled VVA

Dual VVA Power Handling Characteristics

The curve shown in Figure 3 relates 1 dB compression
point to attenuation at a single frequency (50 MHz). As can
be seen in the graph, the compression point changes
significantly depending on attenuation value. When the
VVA is in its insertion loss state, it has the greatest power
handling capability because the series FETs are fully on
and the shunt FETs are fully off. The power handling
degrades to approximately O dBm from just above
insertion loss to about the 5 dB attenuation state then
gradually increases at higher attenuation values. The
reason for this behavior is that the FETs are biased in their
most non-linear condition, which is approximately 80% of
their “pinch-off” voltage. Since all the FETs are “on” to
some extent there exists both a series and shunt leakage

path for RF power to flow.

F =50 MHz

+
—_
o
I g

€
a
z
c
K]
)]
7))
o
Q.
£ —
[e]
O +5
m \
©
2 o0
©
4
£ =
0 5 10 15 20 25 30

Attenuation (dB)

Figure 3. Relative Attenuation vs.
1 dB Compression (ATO02N3-12)
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Commercial IC Products with
GaAs Integral Drivers (On-Chip)

FiAlpha

Introduction

Alpha’s AK series of Commercial IC products have on-chip
translators (Integral Driver) that allow the switching
functions to be controlled by CMOS or TTL* logic directly.
The GaAs FET translators are fabricated by a proven
reliable MSAG® process incorporating E/D logic coupled
with the analog RF-microwave circuit. Including the
translator or “driver” on-chip, can simplify the user's
insertion task in a cost effective manner.

A To FET

Switch

CMOS/TTL

To FET

iy Switch

Figure 1. On-Chip Translator Incorporated
in the AK Series of Control Products

*Logic Drives (V) Min. Max.
Low (0) 0 0.5
High (1) 4 5

Driver Voltage Requirement
The AK series requires DC supply voltages of +5 + 0.5V
and-5V +0.20 V.

Switching transients are typically less than 25 mV.

Power Consumption

A key feature of Alpha’s translators is the very small
current drain requirement. Total power needed for a SP2T
switch is approximately 15 mW. Shown below is the typical
current drain from the TTL, +5 and -5 V supplies for the
AK002M2-12.

Typical Drive Current Drains

Power Handling

The power handling characteristics of these switches are
less than general purpose driverless switches. This is
because the on-chip driver supplies the RF switching FETs
with a lower gate voltage than the manually biased
standard switch. The 1 dB compression point is typically
1 W for a general purpose switch but only 100-200 mW
for a switch with integral driver. Therefore it is
recommended that these products be used in low power
(<100 mW) applications.

The 1 dB compression of GaAs FET switches is a function
of “pinch-off” voltage (Vp) and bias voltage (Vg) for a given
FET periphery. Alpha’s series of RF switches without
drivers has a Vp of 3.5 V and is typically biased at -7 V.
Above 800 MHz, this results in a 1 dB compression of
30 dBm. The Alpha series of RF switches with on-chip
drivers has a Vp of 1.5V, which is consistent with the
translator output Vg = 3.0 V. This results in a 1 dB
compression of 20 dBm above 800 MHz.

Switching Performance

The data shows that change in switching speed and bias
current is minimal over the temperature range of 0°C to
+85°C (see applicable data sheet on switching
characteristics).

User Precautions

A specific sequence of powering up the control device with
on-chip translators is absolutely necessary to avoid
damage to the translators E/D FETs. The supply voltage
(+5, -5 V) and ground, must be connected and powered
before the TTL control voltage is applied.

Power Down Sequence
1. TTL Control Voltage
2.-5V Supply
3. +5 V Supply, Ground

Power Up Sequence
1. +5 V Supply, Ground
2.-5V Supply
3. TTL Control Voltage

The microwave circuit FETs on all Alpha control products
have >2.5K resistors in the gate bias path. This high value
of resistor makes the control FETs very insensitive to ESD

curon 6 5 o random votage spike. However, the EID logc FETs

O1 e wansiaicr nave No sucn Yaie 1esisivl prutcuuvlt. 11ic

LA +5V Supply | -5V Supply translator is sensitive to damage similar to CMOS devices

TTL*0" 0.1pA 100 pA 2.5 mA and should be so treated. All handling and normal ESD
TTL“1” 1.2 pA 700 pA 2.7 mA procedures must be followed.
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Silicon Drivers for Commercial IC Products EHAlpha

Silicon Driver Chips for the
GaAs IC Switch and Digital Attenuator

A very important feature of the GaAs IC switch is the low
current flow during either the “on” or “off” state. The current
that flows when a FET is reversed biased at -5 V (series
FET in the “off” state and shunt FET in the “on” state) is
the leakage across the FET (gate to source and gate to
drain). This current is typically < 25 pA.

Therefore, taking advantage of this feature, it is desirable
to use drivers that are primarily voltage devices with very
little current consumption for their operation. Consequently
CMOS logic devices are ideal for this application.

In the table below are listed a few of the many CMOS
chips that may be utilized with the GaAs IC switches and
digital attenuators. These chips are moderately fast,
15-100 ns switching time and can satisfy a large percent
of the control device applications. To fully obtain the very
fast FET response, 3-10 ns, discrete hybrid silicon or
GaAs drivers are required.

Commerical GaAs IC Driver Chips

Transition Time Switching Speed Current Draw .
Driver Chips | 10/90% or 90/10% RF | 50% CTL togso/r:()% RF (Static) Com::tli.bility s':;";f} F::‘ft'i‘;n
Typ- Typ. Typ.

Hex Inverters?

54504 5ns 15 ns 25 mA Yes +5V

54L.S04 10 ns 30 ns 8 mA Yes +5V

54F04 5ns 15 ns 10 mA Yes 45V e
54HCTO04 10 ns 25 ns 50 pA Yes (CMOS) +5V

54ACT11004 8 ns 20 ns 100 pA Yes (CMOS) +5V

Quad Complementary Inverter?

CD4041UB 10 ns 50 ns 50 pA No (CMOS) +5V o E: :

Two to Four Line Decoder

54HCT139 10 ns 25 ns 25 pA Yes +5V

o—1

o—1
Zener/Hex3 5ns 20 ns 2mA Yes +5V or
DG403 10 ns 100 ns 4 mA Yes +5 to +15,
Analog Switch -5to-15
1. Refer to the “Positive Voltage Operation” application note. 3. Refer to the “A Fast TTL Input Compatible Driver Circuit for Commercial IC
2. Both the 54 series inverters and the quad complementary inverter can be Switches” application note.

driven by -5 V by tying V¢ to GND and GND to -5 V; however, the input
pulse must be negative going. Single chip is capable of driving an SP4T
switch or 4 bit digital attenuator.
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High Isolation Synthesizer Selection

Circuit for GSM, DCS1800, PCS1900

EfAlpha

The ability to switch between two synthesizers is a
standard requirement in GSM and PCS digital base
stations. Typically the isolation required between
synthesizers exceeds 90 dB. The most common design
solution is to use five commercial GaAs IC switches
[(1) SPDT, (4) SPST]. The benefit is that the isolation
specification can be met without elaborate circuit
manipulation. The downside is higher insertion loss, large
PCB area and increased cost. Alpha has developed
a three switch solution utilizing high isolation SPDT
and SPST GaAs IC switches. Isolation values are >90 dB
@ 900, 1800 and 1900 MHz. The key is to lay out the PCB
so that DC to RF coupling, radiation and leakage effects
are minimized. The circuit is composed of one AS148-24
SPDT and two AS123-12 SPST positive control switches.
It is non-reflective at the Jo, J3 ports (Figure 1).

Synthesizer 1

‘4—&0— J2
:

AS123-12

Ji

s AS148-24

° A%o— Js

:

AS123-12

Synthesizer 2

Figure 1. Block Diagram
Synthesizer Selection Circuit

The PCB material is low cost FR4, 0.028" thick, Er = 4.5.
The circuit was designed using two-layer grounded-
coplanar-waveguide (CPW) as the transmission medium.
CPW has many advantages over microstrip when high
isolation is required.

e CPW transmission lines and gaps are narrower thus
saving PCB area. For this design 0.019" line width 0.005"
gap yielded the best simulated and measured results.
The PCB could also be fabricated easily using these
values.

* Radiation and DC to RF coupling effects are minimized
because of the top ground layer. It acts as a termination
point for stray fields.

* Grounding under the GaAs IC and along the RF lines
is provided by plated thru-holes. This helps to further
isolate the individual switch paths.

* The voltage supply and control lines can be capacitively
bypassed due to the close proximity of the ground plane.
Hi Q 0402 multilayer capacitors worked well. Two values
of capacitor were chosen, 39 pF for 900 MHz and 18 pF
for 1800, 1900 MHz. See Figure 2.

¢ Two layer PCB keeps RF and DC lines separated and
results in a further isolation improvement.

The assembly requires a fixed +5 V supply voltage (Vs)
and four lines of voltage control (V1-V4) 0/+5 V.
Figure 2 shows the PCB layout, top and bottom, with
associated bypass and blocking capacitors. Figure 3
shows isolation, return loss and insertion loss
measurements. The isolation measurements were made
without shielding the individual switches. An improvement
of =20 dB (>105 dB) can be achieved with proper
shielding.
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High Isolation Synthesizer Selection Circuit for GSM, DCS1800, PCS1900

Jo CyCs —}
Alpha Ind. C:Cs o Qo [ I Vi
SK38246-PCB MV, Jj
Part# EN242 =G Vo g v
Rev_ 2U o 13 C3 Co .
c ‘
C,Cy VSSI [~ Vs
1 ~
C2Cs G J,) o
Vs G g T
G Ve
TEE ar N 3
] e $= Gic, ﬂ Vs
U1 " Q >
[ V4
CoCs(G G =]
© & o U Alpha Ind
o s ~ pha Ind.
G100 pF kG Ses | " SK38246-PCB
Fobrdad e 4.7 pF ﬂ Part# EN242
Uy: AS148-24 | | Rev_
Uy, Us: AS123-12 r “]Ja Back Side
PCB Top PCB Bottom
Figure 2. Synthesizer Selection Circuit PCB and Truth Table
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-110 \7
-28
-120 ' -30 -30 -2.0
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Synthesizer Switch Synthesizer Switch
Isolation & Return Loss Insertion Loss & Return Loss

Figure 3. Isolation, Return Loss, Insertion Loss Measurements
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A Fast TTL Input Compatible Driver Circuit

for Commercial IC Switches

A Alpha

A driver technique presently used for Alpha’s GaAs switch
product line is called the “Floating Channel” technique
(refer to the section of the latest Alpha catalog for a
discussion of this driver circuit). Because of the complexity
of this driver technique a new driver circuit was
developed. The goals of the new design were to
preserve the TTL input compatibility and fast switching
characteristics of the present design, while limiting current
consumption to under 2 mA and providing output
voltages compatible with the GaAs IC switch
complementary control voltages of 0/-5 Vpc.

As shown in Figure 1 the new driver circuit consists of
three main components:

* The MZC5.1A5 5.1 V Zener diode

* The 54HCTO04 hex inverter

* The pA79MO05 -5.0 voltage regulator

Other components are: .01 pF decoupling capacitors, a
5.32 kQ resistor for open collector TTL, and a 20K bias
resistor to keep the Zener diode in its reverse breakdown
mode.

In comparison, the “floating channel” technique requires
all drain to source channels of the IC switch to be floated
above ground. This is achieved through the use of pull-
up resistors, bypass, DC block, and decoupling
capacitors. As a result, the components used in this driver
circuit limit the RF performance of the IC switches.

The QMOS inverter was chosen to satisfy the output
control voltage magnitude requirement of 5/0 Vpg. QMOS
(Quick CMOS) devices have the low power consumption
of CMOS and the high speed of LSTTL. This LSTTL input
compatible logic gate is designed to have its output high
voltages pull to the supply voltage (V¢c) of +5 Vpg + 10%.
Since IC switches are controlled by negative
complementary voltages of 0/-5 Vp¢ the QMOS inverter
bias was reversed with its ground connected to -5 Vpc and
V¢ connected to 0 Vpc (ground). The inverter outputs will
now pull to -5 or 0 Vpg. Under this bias condition the
maximum TTL input low voltage (V) ) changes from
+.8 Vpg to -5 (+.8) = -4.2 Vpg. The minimum TTL input
high voltage (V|4) changes from +2.0 Vpg to -5 - (+2.0)
-3.0 Vpc.

+5 Vpc Vo Vo
Output
to MMIC
v Chip
0.1 pF ) =
= 5.32K -
S NN
TTLIN © —] ‘ —
~N
> o
Z1 L EN_I? ______ _GND_I
1/4 CD 4041 uB
MZC5.1A 1
C5.1A5 20K Quad Comp. Inverter
or
2/6 54HCT04
OuT ¢ Hex Inverter
5V -
l l Reg. T 0.22 pF Min.
01 uF — -
I 2 oo =

1. Choose resistor to allow for optimum Zener current.

WA79MO5 Voltage Regulator

2.1.0 pF recommended however this is usually a very large capacitor. A 0.22 pF cap is sufficient to prevent oscillations.

CD4041UB will yield approximately 40 ns Ton.
54HCTO4 will yield approximately 20 ns Toy (50% CTL to 90/10% RF).

Figure 1. Zener/Inverter Driver for GaAs IC Switches
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A Fast TTL Input Compatible Driver Circuit for Commercial IC Switches

With the -5/0 Vpc complementary output taken care of,
a circuit is required to interface positive logic TTL to the
modified negative input of the QMOS inverter. A 5.1 V
(x5%) Zener diode is used to provide a voltage drop
between the TTL input and the inverter input. The diode
is reverse biased to ensure that it is always operating
well above its typical Zener knee current of .10 mA.
At TTL = 0 the inverter receives 0-5.1 = -5.1 Vpg. At
TTL = +5.0 Vpc the inverter receives +5.0-5.1 =-0.1 Vp¢
TTL maximum and minimum threshold voltage drops are
as follows:

TTL input V). = +0.8 Vpgc
+0.8-5.1 = -4.3 VDC

TTL input Vi = +2.0 Vpg
+2.0-5.1 =-3.1 Vp¢c

Figure 2 shows the Zener diode interface circuit under the
five significant TTL input conditions. The bias voltage of
-12 Vpc was chosen because of its common appearance
in system design. The +5 Vp¢ bias was chosen because
of its use as an open collector TTL pull-up. The value of
Ro = 20K was chosen to limit the current to under 1 mA
in the TTL condition of Figure 2E and to provide a reliable
source of current to keep the diode in its Zener mode
under the TTL condition of Figure 2A. The resistance of
R4 was calculated by examining the TTL input open circuit
condition of Figure 2D where the TTL Vou minimum
voltage is +2.5 Vpc. At this point the TTL input should not
source or sink any current (below +2.5 Vp¢ the input sinks
current). Therefore from Figure 2D:

-12V-(-2.6V)=-9.4V

-9.4 V/20K = .470 mA
+5V-(+25V)=+25V

Ry =2.5V/.470 mA =5.32K

The value of 5.32K satisfies the previous open circuit
condition and also limits the current to under 1 mA for the
TTL = 0 condition of Figure 2A. Other resistor values may
be chosen as long as the TTL open circuit condition is
satisfied. For Von Min. = +2.5 Vp¢ the TTL input should
neither source or sink current for the Ry and Ry resistor
values chosen. When selecting Ry and Ry also keep in
mind the Zener current requirements and that for
designs where the customer is using open collector TTL
an increase in Ry will slow the circuit down.

A -5V regulator was employed since the QMOS inverter
requires a -5 Vpc supply and the Zener bias supply was
determined to be -12 Vpg. The regulator, a Motorola
pA79MO5, with the help of a 0.22 pF compensation
capacitor at its output, provides a stable -5 Vp¢ supply to
the inverter. The .01 pF capacitors are used at the positive
and negative supply inputs to filter any RF and microwave
energy on the bias lines, thus helping to minimize
crosstalk.

The switching performance of the Zener/QMOS driver
circuit is no different than the performance of the floating
bias circuit. Since the Zener diode is always well into the
reverse breakdown region of its I-V curve and the voltage
drop across it is always 5.1 V there is no delay in switching
speed.

Typically at 25°C the 10 to 90% (90 to 10%) rise, fali times
of the RF envelope are 3 ns and the 50% control to 90%
(10%) on, off times are 20 ns. Typical worst case on/off
video transients are 60 mV. The maximum control pulse
repetition frequency (PRF) used without distortion to the
RF envelope was 20 MHz with the same switching
characteristics as above.

Measured data demonstrates that the Zener/QMOS GaAs
switch driver circuit is reliable and fast from -55°C to +125°C
and is easier to implement than the “floating channel”
circuit. The RF and microwave performance of the GaAs
IC switch is not degraded with the Zener/QMOS driver
technique because it does not have the pull-up resistors,
bypass and DC blocking capacitors that the older driver
uses. With the Zener/QMOS driver technique any GaAs
IC switch with the negative complementary control can be
driven with TTL logic.
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A Fast TTL Input Compatible Driver Circuit for Commercial IC Switches

-12 Vpe

A. Worst Case +V Current
Minimum Zener Current

+5Vpe

Driver Chip
TTL=+2.0V
-~ 445 mA 20K
119 mA
-12 Vpc
C.TTL ViH Max. =+2.0 V

+5 Vpc

Driver Chip

20K
595 mA

-12 Vpc

E. TTL Vox Min.=45.0 V
Worst Case -V Current
(Add 1 mA Typ. for -5 V Regulator)

+5 Vpc
.789 mAl
Driver Chip
TTL=+8V
-~ .385 mA 20K
404 mA

-12Vpe
B. TTL Vi) Max. = +.8V

+5 Vpc

470 mA l
Driver Chip

TTL=+25V
20K

-12 Vpc

D. TTL Vox Min = +2.5 V
(This is the Min. Output High from Another TTL Device)
Open Circuit TTL Input Condition

Figure 2. TTL Condition and Current Paths for the Zener/QMOS GaAs IC Switch Driver
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Reference Material

FAAlpha

Input Wave Sa1 Wave to Load
Za Sy A S22 Z
Reflected Wave Sq2 Reflected Wave

Linear Two-Port Network

Voltage wave reflected from Port 1

St = Voltage wave incident on Port 1
s Voltage wave reflected from Port 2
22 = Voltage wave incident on Port 2
S Voltage wave reflected or leaving Port 2
21 = Voltage wave incident or entering Port 1
S Power leaving Port 2 ]1/2
21 = L Power entering Port 1
s Forward Transmission
21 = Loss
s Voltage wave reflected or leaving Port 1
2 = Voltage wave incident or entering Port 2
s Power leaving Port 1 ]1/2
2 = L Power entering Port 2
Forward Transmission
S12 =

Loss

Radio Frequency Designations

Frequency Band Designations

Band Designation Frequency (GHz)
P .5-1
L 1-2
S 2-4
C 4-8
X 8-12.4
Ku 12.4-18
K 18-26.5
Ka 26.5-40
Q 33-50
u 40-60
\% 50-75
E 60-90
w 75-110
F 90-140
D 110-170
G 140-220

Serles Elements

Insertion Loss (IL) and Isolation (ISO) for shunt and series
switching impedances are represented by the following
equations:

Shunt: IL=10log [1 + (Rr/Zp)]
ISO = 10 log [1 + Zo/2Rg)]?

Series: IL =10 log [1 + (Rs/2Zo)I?
ISO = 10 log [1 + (X¢/2Zp)?

Shunt: RR = Zg ([Antilog (IL/10)] - 1)

R.. 20 : 3
s= 5 [{Antilog (10/20)} - 1]

Series: Rs = 27 [{Antilog (IL/20)] - 1}]
Xc = 22 [{Antilog (1SO/20) - 1}]

HF High Frequency 3 MHz-30 MHz

VHF Very High Frequency 30 MiHz-300 MHz

UHF Ultra-High Frequency 300 MHz-3 GHz

SHF Super-High Frequency 3 GHz-30 GHz

EHF Extremely-High Frequency 30 GHz-300 GHz
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Plastic Packaging

EAAlpha

Packaging
Package Style Part Number Suffix
SOT-23 -39
SOT-143 -32
SOT-6 -73
MSOP-8 -59
SSOP-8 -62
SOIC-8 -12
SOIC-14 -24
SOIC-16 -25
SOIC-16 Batwing -64
SSOP-28 Batwing with Slug -69
LQFP-32 (7 x 7 mm) -61
SOIC-16 Wide Body (.300") -45
PLCC-28 -47
SOIC-24 Wide Body (.300") -49
PFP-16 with Slug -75
SSOP-16 with Slug -79
SOIC-16 with Slug -81
SSOP-28 with Slug -83
SSOP-20 -85
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Footprints

EHAlpha

Surface Mount Land Patterns

Below are sample printed circuit board land pattern
dimensions. These are based on the IPC (Institute for
Interconnecting and Packaging Electronic Circuits) surface
mount design and land pattern standard: IPC-SM-782.

These drawings are for reference only. It is recommended

4—070 mm REF.

D

24mm 3.4 mm

that you consult with the company doing the component 10 mm REF. REF REF
mounting and soldering to the printed circuit board. These
companies have more information on options (various
possible dimensions) of actual land patterns.
095mmREF <+—>|{«—>} 0.95 mm REF.
7y SOT-23 6L
1.4 mm REF. —-
3.6 mm MAX. 0.8 mm MIN. 2.2 mm REF.
3 l < 5.8 mm >
1.4mm REF. | -} ST SN < 4.1 mm >
v J |¢— 2.4 mm —>»| ‘v
t + .65
1.0 mm MAX. 44— |«—»} 0.95 mm I
—— ;
SOT-23 3L ] L 7,
]4— 1.7 mm +‘ 0.4
mm
3.6 mm REF. . R
' < >—1.90 mm REF. 8L MSOP Package
?1 4 mm
I S + REF.
T s v
22 mm OBmmREF «—=F=——»}—1.70 mm REF, < 9.4 mm >
REF. l
-y ! 1 1 T1 4 mm <« 7.2 mm — 0.65
il REF. I mm
|[¢—— 5.0mm —» ¢
T1.2mmMAX.<L——> «—>— 1.0mm I =
REF. 3 PLS 1 +
SOT-143 4L 1 1
3
<« —»| 0.40
22mm ' mm
8L SSOP (5.3 mm) Package
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Footprints

2.200 mm

N —ﬂ o.eocla mm

]
1.270 mm
'y

[—— 5.200 mm ————»|
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8L SOIC Narrow Body

NUHUUH

5.200 mm

_ﬂﬂﬂﬂﬂﬂ ko

»|

g

9.2 mm +

g IR

14— 1.27 mm ""I Q—

16L SOIC Wide Body
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3

3

o
o
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16L SOIC Narrow Body
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l 22 mm
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Tape & Reel Package Orientation

FAAlpha

SOT-143

===

-

User Direction of Feed

Standard Reel Size 7" 13"
Standard Reel Quantity 3,000 12,000
SOT-23
§<|:v oo o T o o l |
N
_—
User Direction of Feed

Standard Reel Size 7" 13"
Standard Reel Quantity 3,000 12,000

All SSOP Devices
8, 16, 28, Batwing

0OOOOOOOOOOOOOOOOOOOOOOOOOOO

User Direction of Feed

Standard Reel Size 7" 13"
Standard Reel Quantity 1,000 3,000
32 Lead TQFP

Pin 1

OOOOOOOOOOOOOOOOO

User Direction of Feed

BI-D SOT Standard Reel Size 7" 13"
Standard Reel Quantity N/A 2,000
User Direction of Feed 28 Lead PLCC
Standard Reel Size 7" 13" Pin 1
Standard Reel Quantity 3,000 12,000 0000000ROOOO OOO0OOO
juin/nnnnlul LO0000n,
H 0 H )
N I
: B H
All SOIC and MSOP Devices S
8, 14, 16, Batwing Paddle —_—>
User Direction of Feed
Pin 1
Standard Reel Size 7" 13"
o 0000000000000 00000D0000O0O0
. - l———] — Standard Reel Quantity N/A 1,500
u:r o
o )
o o
o
User Direction of Feed
Standard Reel Size 7" 13"
Standard Reel Quantity 1,000 3,000
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Power Conversion dBm to Watts

FAAlpha

dBm mw dBm mW dBm mW | dBm mW | dBm mW dBm mWwW dBm w dBm w
0.0 1.00 5.0 3.16 10.0 10.0 15.0 316 | 20.0 100 25.0 316 30.1 1.02 35.1 3.24
0.1 1.02 5.1 3.24 10.1 10.2 15.1 32.4 20.1 102 25.1 324 30.2 1.05 35.2 3.31
0.2 1.05 5.2 3.31 10.2 10.5 15.2 33.1 20.2 105 25.2 331 30.3 1.07 35.3 3.39
0.3 1.07 5.3 3.39 10.3 10.7 15.3 33.9 20.3 107 25.3 339 30.4 1.10 35.4 3.47
0.4 1.10 5.4 3.47 10.4 11.0 15.4 34.7 20.4 110 25.4 347 30.5 1.12 35.5 3.55
0.5 1.12 55 3.55 10.5 11.2 15.5 35.5 20.5 112 25.5 355 30.6 1.15 35.6 3.63
0.6 1.15 5.6 3.63 10.6 115 15.6 36.3 20.6 115 25.6 363 30.7 1.17 35.7 3.72
0.7 1.17 5.7 3.72 10.7 11.7 15.7 37.2 20.7 117 25.7 372 30.8 1.20 35.8 3.80
0.8 1.20 5.8 3.80 10.8 12.0 15.8 38.0 20.8 120 25.8 380 30.9 1.23 35.9 3.89
0.9 1.23 5.9 3.89 10.9 12.3 15.9 38.9 20.9 123 25.9 389 31.0 1.26 36.0 3.98
1.0 1.26 6.0 3.98 11.0 12.6 16.0 39.8 21.0 126 26.0 398 31.1 1.29 36.1 4.07
11 1.29 6.1 4.07 111 12.9 16.1 40.7 211 129 26.1 407 31.2 1.32 36.2 417
1.2 1.32 6.2 417 11.2 13.2 16.2 417 21.2 132 26.2 417 31.3 1.35 36.3 4.27
1.3 1.35 6.3 4.27 11.3 135 16.3 427 21.3 135 26.3 427 31.4 1.38 36.4 4.37
1.4 1.38 6.4 4.37 11.4 13.8 16.4 437 214 138 26.4 437 31.5 1.41 36.5 4.47
15 1.41 6.5 4.47 115 141 16.5 447 21.5 141 26.5 447 31.6 1.45 36.6 4.57
1.6 1.45 6.6 4.57 11.6 145 16.6 45.7 21.6 145 26.6 457 31.7 1.48 36.7 4.68
1.7 1.48 6.7 4.68 11.7 14.8 16.7 46.8 21.7 148 26.7 468 31.8 1.51 36.8 4.79
1.8 1.51 6.8 4.79 11.8 151 16.8 47.9 21.8 151 26.8 479 31.9 1.55 36.9 4.90
1.9 1.55 6.9 4.90 11.9 15.5 16.9 49.0 21.9 155 26.9 490 32.0 1.58 37.0 5.01
2.0 1.58 7.0 5.01 12.0 15.8 17.0 50.1 22.0 158 27.0 501 321 1.62 37.1 5.13
2.1 1.62 71 5.13 121 16.2 171 51.3 221 162 271 513 32.2 1.66 37.2 5.25
2.2 1.66 7.2 5.25 12.2 16.6 17.2 52.5 222 166 27.2 525 32.3 1.70 37.3 5.37
23 1.70 7.3 5.37 12.3 17.0 17.3 53.7 22.3 170 27.3 537 32.4 1.74 37.4 5.50
24 1.74 7.4 5.50 12.4 17.4 17.4 55.0 22.4 174 27.4 550 32.5 1.78 37.5 5.62
25 1.78 75 5.62 12.5 17.8 17.5 56.2 22.5 178 27.5 562 32.6 1.82 37.6 5.75
2.6 1.82 7.6 5.75 12.6 18.2 17.6 57.5 22.6 182 27.6 575 32.7 1.86 37.7 5.89
2.7 1.86 7.7 5.89 12.7 18.6 17.7 58.9 22.7 186 27.7 589 32.8 1.91 37.8 6.03
2.8 1.91 7.8 6.03 12.8 19.1 17.8 60.3 22.8 191 27.8 603 329 1.95 37.9 6.17
29 1.95 7.9 6.17 12.9 19.5 17.9 61.7 22.9 195 27.9 617 33.0 2.00 38.0 6.31
3.0 2.00 8.0 6.31 13.0 20.0 18.0 63.1 23.0 200 28.0 631 33.1 2.04 38.1 6.46
3.1 2.04 8.1 6.46 13.1 20.4 18.1 64.6 23.1 204 28.1 646 33.2 2.09 38.2 6.61
3.2 2.09 8.2 6.61 13.2 20.9 18.2 66.1 23.2 209 28.2 661 33.3 2.14 38.3 6.76
3.3 2.14 8.3 6.76 13.3 21.4 18.3 67.6 23.3 214 28.3 676 33.4 2.19 38.4 6.92
34 2.19 8.4 6.92 13.4 21.9 18.4 69.2 23.4 219 28.4 692 33.5 2.24 38.5 7.08
3.5 2.24 8.5 7.08 13.5 22.4 18.5 70.8 23.5 224 285 708 33.6 2.29 38.6 7.24
3.6 2.29 8.6 7.24 13.6 22.9 18.6 72.4 23.6 229 28.6 724 33.7 2.34 38.7 7.41
3.7 2.34 8.7 7.41 13.7 23.4 18.7 741 23.7 234 28.7 741 33.8 2.40 38.8 7.59
3.8 2.40 8.8 7.59 13.8 24.0 18.8 75.9 23.8 240 28.8 759 33.9 2.45 38.9 7.76
3.9 2.45 8.9 7.76 13.9 24.5 18.9 77.6 23.9 245 28.9 776 34.0 2.51 39.0 7.94
4.0 2.51 9.0 7.94 14.0 251 19.0 79.4 24.0 251 29.0 794 341 2.57 39.1 8.13
41 2.57 9.1 8.13 141 25.7 19.1 81.3 241 257 29.1 813 34.2 2.63 39.2 8.32
4.2 2.63 9.2 8.32 14.2 28.3 19.2 83.2 24.2 263 29.2 832 34.3 2.69 39.3 8.51
4.3 2.69 9.3 8.51 14.3 26.9 19.3 85.1 24.3 269 29.3 851 34.4 2.75 39.4 8.71
4.4 2.75 9.4 8.71 14.4 275 19.4 87.1 24.4 275 29.4 871 34.5 2.82 39.5 8.91
4.5 2.82 9.5 8.91 14.5 28.2 19.5 89.1 24.5 282 29.5 891 34.6 2.88 39.6 9.12
4.6 2.88 9.6 9.12 14.6 28.8 19.6 91.2 24.6 288 29.6 912 34.7 2.95 39.7 9.33
4.7 2.95 9.7 9.33 14.7 29.5 19.7 93.3 247 295 29.7 933 34.8 3.02 39.8 9.55
4.8 3.02 9.8 9.55 14.8 30.2 19.8 95.5 24.8 302 29.8 955 34.9 3.09 39.9 9.77
4.9 3.09 9.9 9.77 14.9 30.9 19.9 97.7 24.9 309 29.9 977 35.0 3.16 40.0 10.00
30.0 1000
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VSWR, Return Loss and

Transmission Loss vs. Transmitted Power EﬂAIpha
Return Trans. Volt. Power Power Return Trans. Volt. Power Power

Loss Loss Refl Trans Refl Loss Loss Refl Trans Refl

VSWR (dB) (dB) Coeff (%) (%) VSWR (dB) (dB) Coeff (%) (%)
1.00 — .000 .00 100.0 .0 1.64 12.3 .263 .24 941 59
1.01 46.1 .000 .00 100.0 .0 1.66 121 .276 .25 93.8 6.2
1.02 40.1 .000 .01 100.0 .0 1.68 11.9 .289 .25 93.6 6.4
1.03 36.6 .001 .01 100.0 .0 1.70 11.7 .302 .26 93.3 6.7
1.04 34.2 .002 .02 100.0 .0 1.72 11.5 .315 .26 93.0 7.0
1.05 32.3 .003 .02 99.9 A 1.74 11.4 .329 27 92.7 7.3
1.06 30.7 .004 .03 99.9 A 1.76 11.2 342 .28 92.4 7.6
1.07 29.4 .005 .03 99.9 A 1.78 11.0 .356 .28 92.1 7.9
1.08 28.3 .006 .04 99.9 A 1.80 10.9 .370 .29 91.8 8.2
1.09 27.3 .008 .04 99.8 2 1.82 10.7 .384 .29 91.5 8.5
1.10 26.4 .010 .05 99.8 2 1.84 10.6 .398 .30 91.3 8.7
1.11 25.7 .012 .05 99.7 3 1.86 10.4 412 .30 91.0 9.0
1.12 24.9 .014 .06 99.7 3 1.88 10.3 426 .31 90.7 9.3
1.13 243 .016 .06 99.6 4 1.90 10.2 440 .31 90.4 9.6
1.14 23.7 .019 .07 99.6 4 1.92 10.0 454 .32 90.1 9.9
1.15 23.1 .021 .07 99.5 5 1.94 9.9 468 .32 89.8 10.2
1.16 22.6 .024 .07 99.5 5 1.96 9.8 483 .32 89.5 10.5
117 221 .027 .08 99.4 .6 1.98 9.7 497 .33 89.2 10.8
1.18 21.7 .030 .08 99.3 7 2.00 9.5 512 .33 88.9 111
1.19 21.2 .033 .09 99.2 .8 2.50 7.4 .881 43 81.6 18.4
1.20 20.8 .036 .09 99.2 .8 3.00 6.0 1.249 .50 75.0 25.0
1.21 20.4 .039 .10 99.1 9 3.50 5.1 1.603 .56 69.1 30.9
1.22 20.1 .043 .10 99.0 1.0 4.00 4.4 1.938 .60 64.0 36.0
1.23 19.7 .046 .10 98.9 1.1 4.50 3.9 2.255 .64 59.5 40.5
1.24 19.4 .050 11 98.9 1.1 5.00 3.5 2.553 .67 55.6 44.4
1.25 19.1 .054 1 98.8 1.2 5.50 3.2 2.834 .69 52.1 47.9
1.26 18.8 .058 12 98.7 1.3 6.00 29 3.100 71 49.0 51.0
1.27 18.5 .062 A2 98.6 1.4 6.50 2.7 3.351 .73 46.2 53.8
1.28 18.2 .066 12 98.5 15 7.00 2.5 3.590 .75 43.7 56.2
1.29 17.9 .070 13 98.4 1.6 7.50 2.3 3.817 .76 415 58.5
1.30 17.7 .075 .13 98.3 1.7 8.00 2.2 4.033 .78 39.5 60.5
1.32 17.2 .083 14 98.1 1.9 8.50 2.1 4.240 .79 37.7 62.3
1.34 16.8 .093 15 97.9 2.1 9.00 1.9 4.437 .80 36.0 64.0
1.36 16.3 102 15 97.7 2.3 9.50 1.8 4.626 .81 34.5 65.5
1.38 15.9 112 .16 97.5 25 10.00 1.7 4.807 .82 33.1 66.9
1.40 15.8 122 A7 97.2 2.8 11.00 1.6 5.149 .83 30.6 69.4
1.42 15.2 133 17 97.0 3.0 12.00 1.5 5.466 .85 28.4 71.6
1.44 14.9 144 .18 96.7 3.3 13.00 1.3 5.762 .86 26.5 73.5
1.46 14.6 .155 .19 96.5 3.5 14.00 1.2 6.040 .87 24.9 75.1
1.48 14.3 .166 19 96.3 3.7 15.00 1.2 6.301 .88 23.4 76.6
1.50 14.0 A77 .20 96.0 4.0 16.00 1.1 6.547 .88 221 77.9
1.52 13.7 .189 .21 95.7 4.3 17.00 .0 6.780 .89 21.0 79.0
1.54 13.4 .201 .21 95.5 4.5 18.00 1.0 7.002 .89 19.9 80.1
1.56 18.2 213 .22 95.2 4.8 19.00 9 7.212 .90 19.0 81.0
1.58 13.0 225 .22 94.9 5.1 20.00 9 7.413 .90 18.1 81.9
1.60 12.7 .238 .23 94.7 5.3 25.00 7 8.299 .92 14.8 85.2
1.62 12.5 .250 .24 94.4 5.6 30.00 6 9.035 .94 12.5 87.5
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Warranty / Order Information

EHAlpha

How to Order

To order products from this catalogue or if you need
additional information, please contact your local
representative, distributor or contact us directly.

A worldwide list of Sales Offices / Representatives and
Distributors appears on the inside back cover of this
catalogue. Please provide part numbers, quantities and
any additional information that will help us expedite your
order.

Warranty

As an expression of confidence in the quality of our
products, and in order to continue to meet the high
standard of reliability and performance that you can expect
from Alpha Industries Inc., our GaAs and silicon products
carry the following warranty:

Alpha Industries Inc. products are warranted
against any defect in material and workmanship for
a period of one year from date of shipment. If Alpha
Industries receives notice of such defects during the
warranty period, Alpha Industries will replace the
defective parts. A full statement of Terms and
Conditions of Sales is included with the order
acknowledgment, and those Terms and Conditions
take precedence over the brief statement of the
terms in this catalogue.

Customer Satisfaction

As an integral part of our total quality management,
Alpha’s primary focus is customer satisfaction. Our
reputation with customers for impeccable quality is the
result of an aggressive, ongoing Total Quality
Management Program in which each employee accepts
responsibility for continuously improving the company’s
products, processes, and procedures.

To our customers, Alpha is a trusted partner. We work
closely with you to provide product solutions that best
achieve your design and manufacturing objectives.

Alpha has a worldwide network of sales representatives,
distributors, and experienced application engineers
ready to work with you towards your specific product
requirements.

Tavme nf Cala
1GIHIO Ul valu

For minimum order requirements, fees, or charges, please
contact your local sales representatives or contact us
directly. A complete set of Alpha Industries Inc. General
Terms and Conditions of Sales is available upon request.

Returns

Alpha requires a Returned Material Authorization (RMA)
number prior to returning any product. Please contact your
sales representative or contact us directly so that we may
help you with your request in the quickest and most
efficient manner.

Notice

The information contained in this catalogue is subject to
change without notice. Alpha reserves the right to change
specifications, designs, and any other information in this
catalogue at any time, without notice and assumes no
responsibility for errors and/or omissions.
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