DR65-0002

Linear Driver for
PIN Diode Attenuators

M

Technology Solutions

Rev. V5

Features

e Linearizes PIN Diode Attenuators Over a Wide
Attenuation Range

e Output Currents up to 12 mA

Operates with a Single Supply Voltage of +3V to

+12V

Low Quiescent Currents

Single Control Voltage

Test Boards are Available

Tape and Reel Packaging Available

SOW-16 Package

Description

M/A-COM's DR65-0002 is a break point free driver
that produces a logarithmic output current suitable
for linearizing PIN diode based shunt attenuators.
This driver, in conjunction with customer defined
external components, produces a linear transfer
function (dB/V) between the input control voltage of
the driver and the attenuation output of the PIN
attenuator. The DR65-0002 has been optimized for
linearizing M/A-COM’s AT10-0009 or AT10-0017
attenuators, but will function well with most types of
cathode grounded, PIN attenuators. The driver is
packaged in a SOW-16 package for commercial
SMT applications. A typical schematic for a 30 dB,
7.5 dB/V linear attenuator is shown in Figure 1.

Ordering Information

Part Number Package

DR65-0002 Bulk Packaging

DR65-0002TR 1000 piece reel

DR65-0002-TBG Test Board with Circuit per Figure 1
(AT10-0009,

GSM Attenuator)

DR65-0002-TBP Test Board with Circuit per Figure 1
(AT10-0017,

PCS Attenuator)

Circuit Description:

(Reference Figures 1 and 2)

The input divider, R1 and the sum of R2 and R3,
sets the overall transfer function of the circuit. To
increase the transfer function, decrease the Control
Voltage and the value of R1. Varying the value of
R4 will optimize the linearity of the circuit. One can
achieve a very linear transfer function (less than

+ 1 dB/V) by driving the attenuator over a smaller
portion of its dynamic range. In the case of the
AT10-0009 and AT10-0017 attenuators, this would
be limited to a dynamic range of 28 and 25 dB,
respectively. Temperature compensation is a
function temperature coefficient of the thermistor,
R3, and the ratio of R2 to R3, and can only be
optimized once the transfer function and linearity
component values have been established.

Pin Configuration

Pin No. Function Pin No. Function
1 N/C 9 N/C
2 N/C 10 N/C
3 REF 11 N/C
4 INPUT + 12 OUTPUT
5 GND 13 N/C
6 N/C 14 + Vee
7 N/C 15 N/C
8 N/C 16 N/C

Note: Reference Application Note M513 for reel size
information.

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions
is considering for development. Performance is based on target specifications, simulated results,

and/or prototype measurements. Commitment to develop is not guaranteed.

PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology
Solutions has under development. Performance is based on engineering tests. Specifications are
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.

Commitment to produce in volume is not guaranteed.

* North America Tel: 800.366.2266 <« Europe Tel: +353.21.244.6400
* India Tel: +91.80.4155721 e China Tel: +86.21.2407.1588

Visit www.macomtech.com for additional data sheets and product information.

M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
changes to the product(s) or information contained herein without notice.
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Figure 1. Linear Attenuator Schematic
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NOTES:

TRANSFER FUNCTION IS 7.5 dB/V

Vcontrol IS OV to 4.0V

+Vce IS 5.0V + 5%

R3 IS A POSITIVE TEMPERATURE COEFFICIENT THERMISTOR SCHEMATIC
ATTENUATOR IS AT10-0009 OR AT10-0017 LINEAR ATTENUATOR

Figure 2. Typical Attenuation Error

DR65-0002 Driver with AT10-0017 VVA
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Electrical Specifications: Ta = 25°C, Z; = 50Q

Parameter Test Conditions Units Min Typ Max
Output Drive Current Load Dependent mA 10 — —
+Vcc Supply Range — \% 3.0 5.0 12

+Vcc Supply Tolerance — % — 5 —_
+Vcc Quiescent Current No Load mA — 1.0 2.0
Linearity Application Dependent dB +1 +25 —
Transfer Function Application Dependent dB/vV 3 7.5 10
Settling Time 50% Ctl to 90%/10% RF ps — 50 —

Absolute Maximum Ratings **

Parameter Absolute Maximum
+Vee +20V Handling Procedures
Input + 5V Please observe the following precautions to avoid
REF £5V damage:
Output Current 20 mA S ics L.
Operating Temperature -40°C to +85°C tatic enSItIVIty
Storage Temperature 65°C 1o +125°C Gallium Arsenilde I_ntegrated Circuits are sensitive
— to electrostatic discharge (ESD) and can be
Package Power Dissipation 150 mw damaged by static electricity. Proper ESD control
Lead Temperature 300°C for 10 seconds techniques should be used when handling these

1. Exceeding any one or combination of these limits may cause devices.

permanent damage to this device.
2. M/A-COM does not recommend sustained operation near
these survivability limits.

ADVANCED: Data Sheets contain information regarding a product M/A-COM Technology Solutions « North America Tel: 800.366.2266 < Europe Tel: +353.21.244.6400

is considering for development. Performance is based on target specifications, simulated resuits, « India Tel: +91.80.4155721 « China Tel: +86.21.2407.1588
and/or prototype measurements. Commitment to develop is not guaranteed. . -, . .
PRELIMINARY: Data Sheets contain information regarding a product M/A-COM Technology Visit www.macomtech.com for additional data sheets and product information.

Solutions has under development. Performance is based on engineering tests. Specifications are
typical. Mechanical outline has been fixed. Engineering samples and/or test data may be available.  M/A-COM Technology Solutions Inc. and its affiliates reserve the right to make
Commitment to produce in volume is not guaranteed. changes to the product(s) or information contained herein without notice.



M

Technology Solutions

DR65-0002

Linear Driver for
PIN Diode Attenuators Rev. V/5

SOW-16"

PIN 16 P
AdAAAAA]

COMPANY LOGO — 7(.05501

™~ M/A-COM
= &=

PART NUMBER BN

PXXHXXAXAXXAXAXX
S YYWWXXXX 0500

DATE/LOT CODE —

0157
ORIENTATION MARK —1 DI 127
SHEHHHHE =
PIN 1 i o
0201 0130
i | 0122 0079
[ ) BASE MATERIAL = 95 T o33
0807 [ | 1043 ‘ 031 020

—— MIN. T i)

0200 0118
0122 -8&89 SEATING 0079 | 0189
0039 030 0106

0.51 PLANE

0.31 0.30 0.20 048
NOTES: 0.10 0.27
1. REFERENCE JEDEC MS-013-AA, FOR ADDITIONAL DIMENSIONAL AND  WITH PLATING
TOLERANCE INFORMATION SECTION B-B

2. REFERENCE M538 APPLICATON NOTE FOR FOOTPRINT INFORMATION.
3. ALL DIMENSIONS SHOWN AS INCHES/MM.

" Reference Application Note M538 for lead-free solder reflow
recommendations.
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O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinickon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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