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AT-106-PIN

Digital Attenuator
50.0 dB, 6-Bit, TTL Driver, DC-2.0 GHz Rev. V10

Features
e Attenuation: 1 dB steps to 50 dB

Functional Schematic

e Temperature Stability: + 0.18 dB from —55°C to

+85°C Typical PNt onD [ [ ] RF1PIN24
e Low DC Power Consumption ono [ ”’IN sz 1 oo
e Hermetic Surface Mount Package ono [ 1 e
e Integral TTL Driver e[ i:% - e T ow
e 50 Ohm Nominal Impedance P — 1 oo
e Lead-Free CR-13 Package T f:% e 1 ono
e 260°C Reflow Compatible veessv) | 1 oo
¢ RoOHS* Compliant Y WEH — ow

ca | m [ Jono

Descri ption c2[ | [\ GND Orientation Mark
M/A-COM’s AT-106-PIN is a GaAs FET 6-bit digital L E— Aper | oo
attenuator with a 1 dB minimum step size and 50 dB PN12 6N [ ] L] RF2 P13
total attenuation. This attenuator and integral TTL

driver is in a hermetically sealed ceramic 24-lead
surface mount package. The AT-106-PIN is ideally
suited for use where accuracy, fast switching, very
low power consumption and low intermodulation
products are required. Typical applications include Pin Configuration
dynamic range setting in precision receiver circuits
and other gain/leveling control circuits. Environ-

L . Pin No. Function Pin No. Function
mental screening is available. Contact the factory
for information. 1 GND 13 RF2
2 GND 14 GND
3 GND 15 GND
4 C32 16 GND
5 C16 17 GND
6 Vee (-5V to -8V) 18 GND
7 Ve (+5V) 19 GND
8 Cc8 20 GND
Ordering Information 9 ca 21 GND
10 Cc2 22 GND
Part Number Package
9 11 C1 23 GND
AT-106-PIN Bulk Packaging 12 GND 24 RF1
AT-106-TR 1000 piece reel
The metal bottom of the case must be connected to RF and DC
AT-106-TB Sample Test Board ground.

Note: Reference Application Note M513 for reel size
information.

* Restrictions on Hazardous Substances, European Union Directive 2002/95/EC.
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Electrical Specifications: (From —-55°C to +85°C)
Parameter Test Conditions Frequency Units Min Typ Max
Reference Insertion Loss — DC-0.5 GHz dB — 35 4.0
DC-1.0 GHz dB — 3.9 44
DC-2.0 GHz dB — 42 438
Attenuation Accuracy 2 Any Single Bit DC - 2.0 GHz dB + (0.3 +4% of atten. setting)
Any Combination of Bits DC-2.0 GHz dB + (0.4 +4% of atten. setting)
(For attenuation to 26 dB)
Any Combination of Bits DC-1.5GHz dB + (0.5 +5% of atten. setting)
(For attenuation 27 to 50 dB)
VSWR — 0.05-0.10 GHz Ratio — — 2.0:1
0.101 - 2.0 GHz Ratio — — 1.8:1
Trise, Tfall 10% to 90% — ns — — 50
Ton, Toff 50% Control to 90/10% RF — ns — — 150
Transients In-Band (peak-peak) — mV — 50 —
1 dB Compression Input Power 0.05 GHz dBm — +20 —
Input Power 0.5-2.0GHz dBm — +28 —
Input IP3 For two-tone Input Power 0.05 GHz dBm — +34 —
Up to +5 dBm 0.5-2.0 GHz dBm — +46 —
Input IP2 For two-tone Input Power 0.05 GHz dBm — +45 —
Up to +5 dBm 0.5-2.0GHz dBm — +79 —
Vce — — \Y 45 5.0 55
Vee — — \Y -8.0 — -5.0
Icc Vee =4.5t0 5.5V — mA — — 6.0
Vctl = 0 to 0.8V, or Vcc —2.1V to Vcce
lee Vee =-5.0 to -8.0V — mA — — 1.0
Vctl Logic O (TTL) — \Y 0.0 — 0.8
Vetl Logic 1 (TTL) — \ 2.0 — 5.0
Input Leakage Current (Low) 0to 0.8V — HA — — 1.0
Input Leakage Current (High) 2.0to 5.0V — HA — — 1.0

1. All specifications apply when operated with bias voltages of +5V for Vcc and —5.0V for Vee.

2. This attenuator is guaranteed monotonic.
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Absolute Maximum Ratings **

Parameter Absolute Maximum
Max Input Power
0.05 GHz +27 dBm
0.5-2.0GHz +34 dBm
Vee -0.5V £ Ve £ +7.0V
VEe -8.5V < Vge £ +0.5V
Vee - Vee -0.5V £ V¢c - Vge < 14.5V
Vin® -0.5V £ Vin £ Ve + 0.5V

Operating Temperature -55°C to +125°C

Storage Temperature -65°C to +150°C

3. Exceeding any one or combination of these limits may cause

permanent damage to this device.

4. M/A-COM does not recommend sustained operation near
these survivability limits.

5. Standard CMOS TTL interface, latch-up will occur if logic
signal is applied prior to power supply

Handling Procedures

Please observe the following precautions to avoid

damage:

Static Sensitivity

Gallium Arsenide Integrated Circuits are sensitive
to electrostatic discharge (ESD) and can be
damaged by static electricity. Proper ESD control
techniques should be used when handling these

devices.

Typical Performance Curves

Insertion Loss vs. Frequency
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Typical Metal /Solder Mask
Layout for CR—13 Package.

.016 PTH Typ.

Truth Table (Digital Attenuator)

Control Inputs

C6 | C5 | C4 | C3|C2|C1 Attenuation
0 0 0 0 0 0 Reference
0 0 0 0 0 1 1dB

0 0 0 0 1 0 2dB

0 0 0 1 0 0 4 dB

0 0 1 0 0 0 8 dB

0 1 0 0 0 0 16 dB

1 0 0 0 0 0 32dB

1 1 1 1 1 1 63 dB

O0=TTL Low, 1=TTL High
Attenuation Accuracy vs. Frequency
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Typical Performance Curves

RF1 VSWR vs. Frequency
Attenuation Accuracy vs. Frequency
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Bottom of case is RF ground
Dimensions in () are in mm
Unless Otherwise Nofed: XXX = £0.010 (XX = +025)
XX = £0.02 (X = :05)
WEIGHT (APPROX) 0.036 OUNCES 102 GRAMS

T Reference Application Note M538 for lead-free solder reflow
recommendations.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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