Digital Step Attenuator s oo

15.5dB, 0.5dB Step
5 Bit, Parallel Control Interface, Single Positive Supply Voltage, +3V

Product Features

« Single positive supply voltage, +3V
* Immune to latch up

* Excellent accuracy, 0.1 dB Typ

« Parallel control interface

* Low Insertion Loss DAT-15R5-PP+
* High IP3, +52 dBm typ . DAT'1 5R5'PP

* Very low DC power consumption

» Excellent return |OSS, 20 dB Typ CASE STYLE: DG983-1

* Small size 4.0 x 4.0 mm PRICE: $3.55 ea. QTY. (10-24)
Typical Applications + RoHS compliant in accordance

+ Base Station Infrastructure with EU Directive (2002/95/EC)
) Portable WireleSS The +Suffix identifies RoHS Compliance. See our web site
« CATV & DBS for RoHS Compliance methodologies and qualifications.

* MMDS & Wireless LAN

+ Wireless Local Loop

« UNII & Hiper LAN

+ Power amplifier distortion canceling loops

General Description

The DAT-15R5-PP is a 50Q RF digital step attenuator that offers an attenuation range upto 15.5dBin 0.5 dB
steps. The control is a 5-bit parallel interface, operating on a single +3 volt supply.The DAT- 15R5- PP is
produced using a unique CMOS process on silicon, offering the performance of GaAs, with the advantages
of conventional CMOS devices.

Simplified Schematic
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Digital Step Attenuator

DAT-15R5-PP+
DAT-15R5-PP

RF Electrical Specifications, DC-4000 MHz, Taws=25°C, Vopp=+3V

Parameter Fre?é::)n ge Min. Typ. Max. Units
DC-1 — 0.03 0.1 dB
Accuracy @ 0.5 dB Attenuation Setting 1-2.2 — 0.05 0.15 dB
2.2-4.0 — 0.1 0.3 dB
DC-1 - 0.02 0.1 dB
Accuracy @ 1 dB Attenuation Setting 1-2.2 — 0.05 0.15 dB
2.2-4.0 — 0.1 0.3 dB
DC-1 - 0.05 0.15 dB
Accuracy @ 2 dB Attenuation Setting 1-2.2 - 0.15 0.25 dB
2.2-4.0 - 0.2 0.45 dB
DC-1 = 0.07 0.2 dB
Accuracy @ 4 dB Attenuation Setting 1-2.2 - 0.15 0.25 dB
2.2-4.0 — 0.18 0.45 dB
DC-1 — 0.03 0.2 dB
Accuracy @ 8 dB Attenuation Setting 1-2.2 - 0.15 0.25 dB
2.2-4.0 - 0.5 0.8 dB
DC-1 = 1.3 1.9 dB
Insertion Loss™") @ all attenuator set to 0dB 1-2.2 = 1.1 25 dB
2.2-4.0 — 3.3 4.7 dB
Input IP3M°2 (at Min. and Max. Attenuation) DC-2.2 - +52 - dBm
2.2-4.0 - +42 - dBm
i~ (note2)
(&t Min- and Max. Attencation) s - 2 - 2
DC-1 - 1.2 1.5 -
VSWR 1-2.2 — 1.2 15 —
2.2-4.0 - 1.8 2.1 —
Notes:

1. I. Loss values are de-embedded from test board Loss (test board’s Insertion Loss: 0.10dB @100MHz, 0.35dB @ 1000MHz,
0.60dB @2200MHz, 0.75dB @4000MHz, 1.5dB @6000MHz)
2. Input IP3 and 1dB compression degrades below 1 MHz

DC Electrical Specifications

Storage Temperature

-55°C to 100°C

Vob -0.3V Min., 4V Max.
Voltage on any input -0.3V Min., Vop+0.3V Max.
ESD, HBM 500V

ESD, MM 100V

Input Power +24dBm

Permanent damage may occur if any of these limits are exceeded.

Parameter Min. Typ. Max. Units

Vob, Supply Voltage 2.7 3 3.3 Vv

Iop, Supply Current = = 100 pA

Control Input Low — — 0.3xVop Vv

Control Input High 0.7xVop — — \

Control Current — — 1 A
Switching Specifications

Parameter Min. Typ. Max. Units

Switching Speed, 50% Control to 0.5dB

of Attenuation Value - 1.0 - uSec

Switching Control Frequency - - 25 KHz
Absolute Maximum Ratings

Parameter Ratings

Operating Temperature -40°C to 85°C
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i DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Pin Description Pin Configuration (Top View)
Function Nul:r’|l1rl‘)er Description
N/C 1 Not connected (Note 3)
RF in 2 RF in port (Note 1)
N/C 3 Not connected (Note 3) N/C C8
GND 4 Ground connection RFin | RFout
LE 5 Latch Enable Input (Note 2) N/C | | GND
Voo 6 Power Supply GND [47 1 GND
N/C 7 Not connected LE |57 1GND
PUP2 8 Power up selection bit
Voo 9 Power Supply L ©F Mo e e y,
GND 10 Ground connection a o Y aon
Q> & oz
GND 11 Ground connection S Z 2 >0
GND 12 Ground connection
GND 13 Ground connection
RF out 14 RF out port (Note 1)
C8 15 Control for attenuation bit, 8 dB
C4 16 Control for attenuation bit, 4 dB
Cc2 17 Control for attenuation bit, 2 dB
GND 18 Ground Connection
C1 19 Control for attenuation bit, 1 dB
C0.5 20 Control for attenuation bit, 0.5 dB
GND Paddle | Paddle ground (Note 4)
Notes:

1. Both RF ports must be held at 0VDC or DC blocked with an external series capacitor.
2. Latch Enable (LE) has an internal 100KQ resistor to Vpp.
3. Place a 10KQ resistor to GND.

4. The exposed solder pad on the bottom of the package (See Pin Configuration) must
be grounded for proper device operation.
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DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Typical Performance Curves
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Digital Step Attenuator

DAT-15R5-PP+
DAT-15R5-PP

Typical Performance Curves
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Digital Step Attenuator

DAT-15R5-PP+
DAT-15R5-PP

Typical Performance Curves
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i DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Outline Drawing (DG983-1) PCB Land Pattern
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DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Suggested Layout for PCB Design (PL-197)

The suggested Layout shows only the footprint area of the DAT, and the components located near this area
(i.e.: R1, R7). For the complete Layout, see photo and schematic diagram on page 11 of 12.

KEEP-OUT ZONE,
.025 X.025, AvVOID

TRACES IN THIS AREA — =.023 TYP.
TO PREVENT SHORT TO 023 —= =
METAL INDEX ON BOTTOM .
SIDE OF COMPONENT
2 2
NOTE 2 —
& e
0452.002 1o R2 N =15 N To BS
LINE WIDTH To RS
2 PL O ol b ° 9x#.013
(SEE BELOW) ., Cri PLUGGED PTH
r 023 _Q/ FOR GROUND
N\ !----lizo 19 1B I 1515
| I To RFin L —: oG, To RFout
1 =0 O O
I 14 O O O 1;
s 11]
.ozsj D E 55
©) O
O O
o o
o =
[e]
NOTES: =

1. TRACE WIDTH IS SHOWN FOR FR4 WITH DIELECTRIC THICKNESS.
.025”1.002”. COPPER: 1/2 O0Z. EACH SIDE.
FOR OTHER MATERIALS TRACE WIDTH MAY NEED TO BE MODIFIED.

2. 0603, 0402 SIZES CHIP FOOT PRINTS SHOWN FOR REFERENCE,
VALUES OF RESISTORS WILL VARY BASED ON APPLICATION.

3. BOTTOM SIDE OF THE PCB IS CONTINUOUS GROUND PLANE.

DENOTES PCB COPPER LAYOUT WITH SMOBC (SOLDER MASK
OVER BARE COPPER)

DENOTES COPPER LAND PATTERN FREE OF SOLDERMASK
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i DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Simplified Schematic
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The DAT-15R5-PP Parallel interface consists of 5 control bits that select the desired attenuation state, as
shown in Table 1: Truth Table

Table 1. Truth Table
Attepuation | cg | ca | c2 | c1 | cos
Reference 0 0 0 0 0
0.5 (dB) 0 0 0 0 1
1 (dB) 0 0 0 1 0
2 (dB) 0 0 1 0 0
4 (dB) 0 1 0 0 0
8 (dB) 1 0 0 0 0
15.5 (dB) 1 1 1 1 1
Note: Not all 32 possible combinations of C0.5 - C8 are shown
in table

The parallel interface timing requirements are defined by Figure 1 (Parallel Interface Timing Diagram) and
Table 2 (Parallel Interface AC Characteristics), and switching speed.

For latched parallel programming the Latch Enable (LE) should be held LOW while changing attenuation
state control values, then pulse LE HIGH to LOW (per Figure 1) to latch new attenuation state into device.

For direct parallel programming, the Latch Enable (LE) line should be pulled HIGH. Changing attenuation
state control values will change device state to new attenuation. Direct models is ideal for manual control of
the device (using hardwire, switches, or jumpers).

Flgure 1: Parallel Interface Tlmlng Dlagram Table 2. Parallel Interface AC Characteristics

LE Symbol Parameter Min. | Max. Units
LE minimum pulse
tepw | widin 10 ns
t Data set-up time before 10 S
PDSUP clock rising edge of LE
Parallel Data = Data hold ?imegafter
C8:C0.5 tPDHLD clock falling edge of LE 10 ns

t
toosup LEPW topHLD
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DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Pin 1 must always be low to prevent the attenuator from entering an unknown state.

Power-up Control Settings

The DAT-15R5-PP always assumes a specifiable attenuation setting on power-up, allowing a known at-
tenuation state to be established before an initial parallel control word is provided.

When the attenuator powers up with LE=0, the control bits are automatically set to one of two possible
values. These two values are selected by the power-up control bit, PUP2, as shown in Table 3: (Power-Up
Truth Table, Parallel Mode).

Table 3. Power-Up Truth Table, Parallel Mode

Attenuation State PUP2 LE
Reference 0 0
8 (dB) 1 0

Defined by C0.5-C8
(See Table 1-Truth Table)

Note 1: PUP2 Connection may be 0, 1, GROUND, or not
connect, without effect on attenuation state.

X (Note 1) 1

Power-Up with LE=1 provides normal parallel operation with C0.5-C8, and PUP2 is not active.
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Digital Step Attenuator

DAT-15R5-PP+
DAT-15R5-PP

TB- 339 Evaluation Board Schematic Diagram
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see Note 1 . see Note 1
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| N/C 3] NS
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Note 1: Both RF ports must be held at 0VDC or DC blocked with an external series capacitor.

Bill of Materials

N5, N7, N9, N11, N13,

N15, N21 & N25 Resistor 0603 10 KOhm +/- 1%

N28 & N29 Resistor 0603 475 Ohm +/- 1%

N35 - N37 Resistor 0603 0 Ohm

N17 Resistor 0402 10 KOhm +/- 1% & ey | = o
=t : E.f

N6, N8, N10, N12, N14,
N16, N24, N26 & N32

T o
v iy e o slo

NPO Capacitor 0603 100pF +/- 5%
AN T

1m]
o eRFe

8 T

N27 & N31 Tantalum Capacitor 0805 100nF +/- 10%
N3 & N4 Hex Invert Schmitt Trigger MSLA1
N23 Dual Schmitt Trigger Buffer SC-70 MSL1

- - - - ® .
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IF/RF MICROWAVE COMPONENTS

Notes: 1. Performance and quality attributes and conditions not expressly stated in this specification sheet are intended to be excluded and do not form a part of this specification sheet. 2. Electrical specifications

and performance data contained herein are based on Mini-Circuit's applicable established test performance criteria and measurement instructions. 3. The parts covered by this specification sheet are subject to

Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are entitled to the rights and benefits contained therein. For a full statement of the Standard Page 11 of 12
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DAT-15R5-PP+
Digital Step Attenuator DAT-15R5-PP

Tape and Reel Packaging Information

Table T&R

TR No. of Devices | Reel Size Tape Pitch Unit
No. Width Orientation

3000 13 inch

Tape
F87 12mm | 8 mm Cavity
multiples of 10,
less than full 13 inch Direction of Feed —p»

reel of 3K

multiples of 10, not
on tape only applicable

Ordering Information

Quantity Price

Model No. Description Min. $
No. of Units Ea.

Parallel Interface, 10 $3.55

DAT-15R5-PP (+) Single Positive Voltage

TB-339 Test Board Only 1 $79.95

- - ] - ® .
m For detailed performance specs
M I n I - c I rc u Its & shopping online see web site
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and performance data contained herein are based on Mini-Circuit's applicable established test performance criteria and measurement instructions. 3. The parts covered by this specification sheet are subject to

Mini-Circuits standard limited warranty and terms and conditions (collectively, “Standard Terms”); Purchasers of this part are entitled to the rights and benefits contained therein. For a full statement of the Standard Page 12 of 12
Terms and the exclusive rights and remedies thereunder, please visit Mini-Circuits’ website at www.minicircuits.com/MCLStore/terms.jsp.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5102.362 1700.787]
>> setpagedevice


