‘ 6-Bi 7 5YDi gi tal Step A F1978
IDT 5MHz to 3GHz Datasheet

Description Feature s

The F1978Digital Step AttenugdBA) s a pr oduc A FrequencyD5Méizto 3000MHz
GlitcHrreéM DSAFamily, which agtimized for the demanding Seriahnd6-bit parallel interface
requirements of CATV satdllite systeml operates in the
frequency range of 5SMHz to 3000Miklzleek is offered in a ilaiB(t:ontrOI range

.HiBstep

compact Mim3 4mm 20pin Thin QFN package wiftsq
impedance for ease of integration. GlitcH-reéMtechnologyow transient overshoot
3.0/to 5.2¥ supply

The F1978 DSA has RF performatemstical tothe F1975

Digital Step Attenuator. TdiEerence betweaheF1978 and 1.8/ or 3.¥ control logic

F1975 is thahe F1978 has an additional programming mode Attenuat step errdd:dBat1GHz
Lowinsertion los$:21Bat1GHz

called Direct Serial Programming. ConsufiRhegramming
section of this datasheet othe application note ABU5 ,

o YIgalingsi lIfF6ABM st ep Attenuat o
[IP2:+12%Bmtypical

0Comparison of F1975 and F
Serial Programming Methodé
Stalbe integral ndimearity\@r temperature
Lowcurrent consumptibBQuA typical
Bi-directioal
Operating temperatu#&.Cto +16°C
Amm: 4mm 20TQFNpackage

Advantage s

Digital step attenuators are usexteivers and tranigers to
provide gain contiide F1978& a6-bit step attenuator optimized
for these demanding applicafibessilicon design has very low
insertion loss and low distortiodB#8KP3) The device has
pinpoint attenuation accurddgst importantly,e thF1978 )
inc | ud EktcHreBVeahmipgy which resuits in low ever ~ Block  Diagram
shootindringing duringost significant MSB transitions. Figure 1. Block Diagram
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A GlitcH-reéMtechnology protetlispower amplifier

analogo-digital convertéy[{Q from damage during @

transibns between attenuation states
Extremelsiccurate attenuation levels Glitch -Free™
Ultralow distortion b
Lowinsertion loss for baighatonoise ratiGNR

) . ) . RF1 RF2
Allows direct serial programming of attenuation
e

> > > >

Bias [-1 Decoder |-- SPI

Typical Applications

A CAT\infrastructure |
CAT\kettop boxes
CAT\katellite modems
Datanetwork equipnten
Fibemnetvorks
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Pin Assignments

Figure 2. Pin Assignments for 4 mm 3 4mm 3 0.75mm , 20 -TQFN Package
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Pin Descriptions

Table 1. Pin Descriptions

Number Name Description

1 D5 16&dBattenuation control Bitis pin iscéivatedby logi HIGHseeTablel2).[al

2 RF1 Device RF input or outputif@ctional).

3 DATA Serial intex€edata input.

4 CLK Serial intéace clock input.

5 LE Serial inter¢a Ifatch enable inpaternal pelip (10R Y ) . iPr&emmidgection for proper
usage of this line.

6 Vbp Power supply pin.

No internal connectiimeNCpins catbe left unconnecthdve a voltage appl@theconnected

719,12,18 NC to ground (recommended).

Internally grounded. Connect pin directly tgnoaddl®r as close as possithepm with thru

10 11 GND vias
13 VMmobe Pullthis pirHIGHorSerial Control MoGeoundhis piriorParallel Control Mode
14 RF2 Device RF input or outputi@ctional).
15 D4 8dBattenuation control Thiis pin is activated by logic t$k&fablel 2).[al
16 D3 4dBattenuation control Titis pin is activated by logic tk&fablel2).[al
17 D2 2dBattenuation control Titis pin is activated by logic t$k&fablel2).[al
19 D1 1dBattenuatiocontrol biThis pin is activated by logic tsk&fablel2). 2
20 DO 0.51Battenuation control Hitis pin is activated by logic tskefablel2). (@]

Exposegadile Internally connecteditound@ND. Solder this expogmtdid¢o aprinted circuit
EPAD boardRCB pad that uses multiple ground vias to provide heat transfer out of the device
ground planeBhese multiple ground vias are also required to achieve the specified RF

[a) Ther e i s -umresiktor@kh¥ intproallylregalaégower supply.
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Absolute Maximum Ratings

The absolute maximum ratings are stress ratiSgressdg greater than those listed below can cause permanent damage to the
Functional operation effth978taabsolute maximum ratings ismpbedExposure to absolute maximum rating cocmlifidaffect
device reliability.

Table 2.  Absolute Maximum Ratings

Parameter Symbol Minimum Maximum Units
Vpopto GND Vop 0.3 +5.5 \Y
DATA, LE, CLK, D[5:Qho¥ VLogic 03 (VDMDLr:)iTgl,JgTG) v
RF1, RF2 VRE -0.3 +0.3 \%
Maximum Input Powaplied to RF1 or RF2 (M99 Pre +34 dBm
Continuous Power Dissipation Puiss 1.75 dBm
Junction Temperature T; +140 °C
Storage Temperature Range Tstor -65 +150 °C
LeadTemperature (soldering, 10s) +260 °C
Electrstatic Dischar@eHdBM Vesoram 2000 Vv
(JEDEC/ESDA-0812012) (Class 2)
Electrstatic Dischar@eCDM Vespeo 500 Vv
(JEDEC 22101F) (Class @)

©2017ntegrated Device Technology, Inc 4 Rev O Augusi 2017
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Recommended Operating Conditions

Recommended Operating Conditions

Table 3.
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Electrical Characteristics

The pecificatiorin Tablet apply atdb= +3.3VTep= +25C,frr= 10001Hz, R= @Bm, Serial Mode = Z =75Y ,Evaluation Board
(EVKIit) trace and connector losseserddddedinless otherwise noted.

Table 4. Electrical Characteristics

Parameter Symbol Condition Minimum | Typical| Maximum | Units
Allcontrol pins
Logic Input High Threshold ViH Vop> 3.6V 1.17a 3.6
3.0VMOVpp03.6V 1.17 Voo v
Logic InputowThreshold Vi All control pins 0.63 \Y
Logic Current lin, i All control pins -35 +35 HA
Supply Currehit Ipp Voo= 3.9V 250 530 HA
Vbp= 5.0V 620 900
RF1 Return Loss S 18 dB
RF2 Return Loss S22 18 dB
Attenuation Step LSB Leassignificant bit 0.5 dB
(Vi atienuation) Am | DI5:0]=[000084 (IL State 12 2.0 dB
Attenuation Range Arance | D[5:0]=[11114{4=31.5dB 30.5 31.1 31.7 dB
Step Error DNL 0.1 dB
Absolute Error INL D[5:0]=[10014d= 19.5dB 0.7 +0.5 dB
Insertion Phase Delta U Trr=0.5GHz féhoto v 19 deg
frr=1.0GHz (#nxto AN 20
Pin= +10dBm/tone,
f,= 900MH%; = 950MHz
nput 1P3 "P3 ["Attn = 0.00B, RE RF1 60 64
Attn =15.5dB, RE RF1 59 62 dBm

[a] Specifications in the minimum/maximum columns that atekhgalicgare guaranteed by test. Specifications in these coll
that are not shown in bold italics are guaranteed by design characterization.

[b] Currentis tested using the Serial Moparaligi pins floating. If parallel pins are grounded, add 25pA per pin.
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Electrical Characteristics (continued)

The specificationgTables apply atdb= +3.3VTep= +25°Crf= 1000MHz ;2= 0dBm, Serial ModesZ = 7% ,Evaluation Board
(EVKIit) trace and conndotses are eambeddedinless otherwise noted.

Table 5. Electrical Characteristics

Parameter Symbol Condition Minimum | Typical| Maximum Units

Pn= +12dBm/tone
fi= 945MHz
Input IP2 P2 fo= 949MHz 125 dBm
fi+ = 1894MHz
RAn= RF1

Pn=+15dBm
RFEN= 945MHz
RFout= 1890MHz
RAEN= RF1

D[5:0] = [000000] A
RFn= RF1

Second Harmonic H2 108 dBc

InpuD.1dB Compressidn IPo1 30.5 dBm

Start at LE rising edgg

; End £0.10dBylp
MSB Step Time t 500 ns
P LS8 settling for 15.5dB to

16.0dB transition

Maximum Spurious Level on

RF Porit] SPURiax -130 dBm
Maximum Switching Rate SWaate 25 kHz
Maximum to minimun
attenuation to settle tq 0.9
within 0.5dB of final '
_ _ value
DSA Settling T tser : — us
Maximum to minimun
attenuation to settle tq 18
within 0.5dB of final '
value
Control Interface SPgT 6 bit
Serial Clock Speed SPEik 25 MHz
[c] The input 0.1dB compressi on ApsduterMaxinure Rafingseceéaont y of i ¢
power. This specification is measured in a 50Y system

[d] Spurious due to-ciip negative voltage generator. Typical generator fundamentalZr2iiéncy i
[e] Speeds are measured after SPI programming is completed (data latched with LE = HIGH).
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Thermal Characteristics
Table 6. Package Thermal Characteristics
Parameter Symbol Value Units

Junctio to Ambient Thermal Resistance dia 50 °C/w

Junadbn to Case Thermal Resistance o

(Case is defined as the expuesdtie) dhcsor 3 c/w

Moisture Sensitivity Rating (B€B020) MSL 1

Typical Operating Conditions (TOC)

Unless otherwise noted for the TOC graphs on th@é&gksyimg following conditions apply.

\Vop= +3.¥

Z=%= T75qQqendedngl e

Tep= +28C

fRF= 1GHz

Pin= @Bmfor single tone measurements

Pin= +1@Bnftone for muline measurements
Tonespacing = 30Hz

Evaluation Boardnnector and board lossedeembedded

> > > > > B> > > >

Measuredinadd5 system unl ess otherwise

speci fied
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Typical Performance Characteristics

Figure 4. Insertion Loss vs . Frequency
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Figure 6. RF1 Return Loss vs . Frequency
(All States)
Figure 8. RF2 Return Loss vs . Frequency

(All States)

Figure 5. Insertion Loss vs . Attenuation State
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