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Parameter Test Conditions/Comments Min Typ Max Unit
FREQUENCY RANGE 0.009 40,000 | MHz
INSERTION LOSS (IL) 9 kHz to 10 GHz 13 dB
10 GHz to 18 GHz 1.6 dB
18 GHz to 26 GHz 2.0 dB
26 GHz to 35 GHz 2.7 dB
35 GHz to 40 GHz 3.4 dB
RETURN LOSS ATTIN and ATTOUT, all attenuation states
9 kHz to 10 GHz 20 dB
10 GHz to 18 GHz 19 dB
18 GHz to 26 GHz 17 dB
26 GHz to 35 GHz 17 daB
35 GHz to 40 GHz 16 dB
ATTENUATION
Range Between minimum and maximum attenuation states 30 dB
Step Size Between any successive attenuation states 2 dB
Accuracy Referenced to insertion loss
9 kHz to 10 GHz +(0.1 + 1.0%) dB
10 GHz to 18 GHz +(0.1 + 1.0%) dB
18 GHz to 26 GHz +(0.1 + 2.5%) dB
26 GHz to 35 GHz +(0.2 + 6.0%) dB
35 GHz to 40 GHz +(0.6 + 10%) dB
Step Error Between any successive attenuation states
9 kHz to 10 GHz +0.05 dB
10 GHz to 18 GHz +0.15 dB
18 GHz to 26 GHz +0.20 dB
26 GHz to 35 GHz +0.35 dB
35 GHz to 40 GHz +0.60 dB
RELATIVE PHASE Referenced to insertion loss
9 kHz to 10 GHz 17 Degrees
10 GHz to 18 GHz 26 Degrees
18 GHz to 26 GHz 37 Degrees
26 GHz to 35 GHz 53 Degrees
35 GHz to 40 GHz 77 Degrees
SWITCHING CHARACTERISTICS All attenuation states at input power (Pi) = 10 dBm
Rise and Fall Time (trise and tracL) 10% to 90% of RF output 13 Us
On and Off Time (ton and torr) 50% triggered control (CTL) to 90% of RF output 3.8 us
RF Amplitude Settling Time
0.1dB 50% triggered CTL to 0.1 dB of final RF output 8.5 Us
0.05dB 50% triggered CTL to 0.05 dB of final RF output 11 us
Overshoot 15 dB
Undershoot -1.0 dB
RF Phase Settling Time f=5GHz
5° 50% triggered CTL to 5° of final RF output 2.2 us
1° 50% triggered CTL to 1° of final RF output 35 us
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Parameter Test Conditions/Comments Min Typ Max Unit
INPUT LINEARITY? 500 kHz to 30 GHz
0.1 dB Power Compression (P0.1dB)
Insertion Loss State 30 dBm
Other Attenuation States 26 dBm
Third-Order Intercept (IP3) Two-tone input power = 14 dBm per tone, 50 dBm
Af=1 MHz, all attenuation states
DIGITAL CONTROL INPUTS LE, PS, D2, D3/SEROUT,? D4/SERIN, D5/CLK pins
Voltage
Low (V|N|_) 0 0.8 Vv
High (Vinw) 1.2 3.3 \Y
Current
Low (IINL) <1l l,lA
High (linw) D2 33 HA
LE, PS, D3/SEROUT,? D4/SERIN, D5/CLK pins <1 HA
DIGITAL CONTROL OUTPUT D3/SEROUT pin?
Voltage
Low (VOUTL) 0+£0.3 Vv
High (Vouth) VDD £0.3 \%
Low and High Current (louri, louth) 0.5 mA
SUPPLY CURRENT VDD and VSS pins
Positive 117 HA
Negative -117 A
RECOMMENDED OPERATING
CONDITIONS
Supply Voltage
Positive (Vop) 3.15 3.45 \%
Negative (Vss) -3.45 -3.15 \Y
Digital Control Voltage 0 VDD \Y
RF Input Power® =500 kHz to 30 GHz, Tcase = 85°C,* all attenuation
states
ATTIN Steady state average 26 dBm
Steady state peak 30 dBm
Hot switching average 24 dBm
Hot switching peak 27 dBm
ATTOUT (Bidirectional Use) Steady state average 18 dBm
Steady state peak 21 dBm
Hot switching average 15 dBm
Hot switching peak 18 dBm
Case Temperature (Tcase) 40 +105 °C

L ANEARED LA & S OBURIZ SN T, 20 L2212 BB LT EEU,

2D3/SEROUT B L, /%5 LAMIEEIE— R TIZAS), ¥ U ZAHIET— R CIRE AT, EUVBEROBIICOVWTIE, 528 LTI EE N,
SR — - T4 b—T 4 7 EJARBOBRIZOVTIE, K2 EM3EZBBLTLLZEN, ATTIN B L WATTOUT O TOENHARIEA S ET,
4105°C TOEMEDILA . BE/INFLE Tease =85°C TOHAEL Y 3dBIE T L £,
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A A I THIZHONWTIE, K24~ 26 SR L T2 &0,

x2.
Parameter Description Min Typ Max Unit
tsck Minimum serial period, see Figure 24 70 ns
tcs Control setup time, see Figure 24 15 ns
ten Control hold time, see Figure 24 20 ns
tin LE setup time, see Figure 24 15 ns
tLew Minimum LE pulse width, see Figure 24 and Figure 26 10 ns
ties Minimum LE pulse spacing, see Figure 24 630 ns
tokn Serial clock hold time from LE, see Figure 24 0 ns
ter Hold time, see Figure 26 10 ns
tps Setup time, see Figure 26 2 ns
tco Clock to output (SEROUT) time, see Figure 25 20 ns
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xR ATER
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Parameter Rating

Positive Supply Voltage (Vpp) -0.3Vto+3.6V
Negative Supply Voltage (Vss) -3.6Vto+0.3V
Digital Control Input VVoltage —-0.3VtoVpp+0.3V

RF Input Power! (f = 500 kHz to 30 GHz,
TCASE = 85°C2)
ATTIN

Steady State Average 27 dBm
Steady State Peak 31dBm
Hot Switching Average 25dBm
Hot Switching Peak 28 dBm
ATTOUT
Steady State Average 19 dBm
Steady State Peak 22 dBm
Hot Switching Average 16 dBm
Hot Switching Peak 19 dBm
Temperature
Junction (T;) 135°C
Storage —65°C to +150°C
Reflow 260°C
Continuous Power Dissipation (Ppss) 05w

Electrostatic Discharge (ESD) Sensitivity
Human Body Model (HBM)

ATTIN and ATTOUT Pins 1500 V
Digital Pins 2000 vV
Charged Device Model (CDM) 1250 vV

LU — e F o b—F 4 7L AW DOBURICONWTIE, K2 LK 3455
LT EE, ATTIN B XL ATTOUT & TOEIERRICEA &
nE7,
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= 4. BIER
Package Type 0;c Unit
CC-16-6 100 °C/IW
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NOTES
1. EXPOSED PAD. THE EXPOSED PAD MUST BE CONNECTED
TO THE RF AND DC GROUND OF THE PCB.
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1. GNDIZEFREA,
2.\®D;@ﬁﬁﬂ = 6. E— FER
3. VSSIZEREA, PS Control Mode
4. FIUHNVEIEATI ZEIN, T2 Z BB O A O Low Parallel
FIZEETEH Y £8 A, 72721, VDD ~DEFHADH] High Serial
T P E VBT N 5 & BRERAA 7 ZAER
DFEREE 720 | P ESD IREMEITHEIEE 52 2B F AN
B ET,
5. RF AJMEH% ATTIN & ATTOUT IZHIN,
R —F g e =l AT OBIREN > — 7 v ADHNAR
<,
xR7.EBER
Digital Control Input?
D5 D4 D3 D2 D1 DO Attenuation State (dB)
Low Low Low Low Don’t care Don’t care 0 (reference)
Low Low Low High Don’t care Don’t care 2
Low Low High Low Don’t care Don’t care 4
Low High Low Low Don’t care Don’t care 8
High Low Low Low Don’t care Don’t care 16
High High High High Don’t care Don’t care 30

VR THIEEEATREEZ EO L5 ITHAEDETH, BIRLZE Y FORITHYS T SBEES RISV ET,

t

;Q ;Q ;Q—; Q_;:>SEROUT

|
|
|
PS PARALLEL OR SERIAL SELECT | |
|
|
|
|

[
B e e e N ,

RF s

INPUT of 2dB M 4dB M 8dB fo o] 16dB Jo

2002 %}RF

OUTPUT
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ST -EF—F-A423—TJx—R

ADRF5721 X, v U7/« 5 —%AJ] (SERIN) , 7 a v
(CLK) . ZvF A x—=7 /N (LE) @ 3# SPLIZxIGE L E
T, VU TAHIEA v Z—T = — A%, PS EAAITHRETDHZ
LTI T 4 T TEET,

DTN ZAOWFIRIEIF E Y b D5~D2 THIEMIL £, v
FDO&EDLIZRSb « T« By FTER, ANIMETT,
IOk, BRREZHETICEI AL 6 EY MO
SERINZ T 2 E R oY £9, 88y h + U—FEMHHALT
WMEBRORIE LT 24, By F DT & Db, BEUE y b
D1 & DOER -7 - By FERVES, TRHDOEY F

W —DFETHOANADEETHENTEVERA, FOMOIFHRIL.

RTLEH 24 2L TIES

YT FT—FTlE, SERINT—Z L CLK DS BN = v
Truvyrsh, kbl b (MSB) 77 —A KTV 7 b -
LUAKIZATIENET, TDO%., FLWEERELZ T /N1 A
2T v TFTDH7D, LEBANAIZ N T NVENDVERSH Y 7,
LE 23N DEFTIT CLK BNv 27 SN THERENLE X
27257, BILWSERINT—4% 70y 7 LTy 7 b+ L
CARIIANTAIZIE, LE Ba—I A 0ERH Y T, F 2
BIXOETERLLADLERDROX 24 2SR L TLZE0,

SEROUT MO fEFA

ADRF5721 {2133 U 7V « & —% 15 SEROUT b > TV E
4, SEROUT (X 8 ZEHD /7 a vy « A I VTV I TAVANT
—Z &SI, 1250 SPI NRZEH L THRAr— RSz
HWESATHETXET, K 25 IV TAHAIOZA IV TR %
RLUET,

WMEHRET A —F=—VEETHEMT 555, SERIN &
SEROUT DRIZ 8 7 B 77« A J VI DEIEN B D128, 8 &
v h® SERIN 7 =X 24 2 LENRH Y £,

B O FLRD SEROUT ERDT v T % —Z D SERIN DT
1kQ OEIiEA S a o TERTHE BRETZTA4NVLZ I T
TEET (M23W) .

4 NN

VOLTAGE (V)
N

| WITHOUT 1kQ

0 e 2,0 — WITH 1kQ
0 50 100 150 200 250 300 350 400 450 500
TIME (ns)

23. SEROUT IZiEH & F M
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PS X [FIRST IN]
OPTIONAL OPTIONAL  MSB t

DON'T [LAST IN]
CARE DON’T CARE

X*X*X* J(LMj( X$XXX =N EE

tn o tew tekn

YA WAWAWAWAWAWAWAVINEN ST

tsck
LE

16999-024

I

24, D) TILHEEO A2 VTR

PS X/

seRN x X D5 X b4 X b3 X b2 X b1 X oo X

8 9 10 11 12 13 14

SEROUT X

D5XD4XD3XD2XD1XDO><Z

16999-025
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M25 YT LHADZ AV ITH
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NSLIL-EFE—F-14283—7x—R

ADRF5721 {2/%. D2 (LSB) ~D5 (MSB) ® 4 £y FDF T X
MBI H D . RF L« B— R OHEOREIREE LN T
xFET KT . T LA X —T = — AL, PS &
O—|IRETDHIETT 7T 4 M TEET,

SNTUVVEMEIZIR, BT LLET T R XTI 2 D
— RKRH Y FET,
EEN%D»-%—F

NI VLN-F—REANTTHITE, LEE 2N ADFEFIC
E9, HEREIT, ?ﬁ'ﬁI]E@FAjJ (D2~D5) %‘:ﬁoféﬁfﬁﬁ
TEET, ZOF— NILEERO TEHENK#E T,
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SYFER 1RSI E—F
ToF R T L T REAINCT DT, HIEEBEEAD
(D2~D5) #AH L CHERELZRETHEIC, LEY %21
—DFFIZLET, BHOWRENRESINTZS, LE /A2 k
TJNLT, 20 4y hOT—FEFEEGT LA DI/INAIRA -
ALy FIHEEL, £0%, va—IZ b7V LT, ROBEEREE
BEENBEREINDETCIOERET NA AT v T T HHLEN
HVET F2LELLAEDETH 26 228MR) .

PS X\

tps toy

D5TOD2 X < X

|-t ey
LE

B26. TYFR-NSLIL-EF—RDEAZIVTH
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&N
Fr)r—2 3 iR
BFE AR~ K
ADRF5721-EVALZ (%, 4 BEOFMAAR— RT3, sMUld$R (Cu)
JEi% 050z (0.7mil) TiE7e< 150z (2.2mil) DESITA vF &
. FEEMEICOBES N TWET, FHMEHER— FofErk s
X 27 IR LET,

w = 16mit o.Ml

1 150z cu@2mi | T = 2.2mil

RO4003

TOTAL THICKNESS
~62mil
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27. FHERAAR— FORBEBROMER

RF & DC O TH/NZ — 73 L OB IR S CnET,
—J7, WEOE L EmDOEIZS T R FL—>2T, RF a7
ANTEE LT T Uy RERELET, EHoOFEERMEHT
12mil > Rogers RO4003 T, fiii 72 i B JeMERE &2 RBL L £ 3,
MR L OVEEROF B ENT L - T, MBI RmEN 7= 5
ENET, R— FEEDOEIN 62mil H 25D T, 2.4mm D RF 7
UF v R— R TR £,
Rf RIET A L, NZ—EDs 16mil, 75 7 v K& ORI
6mil THHMEA o B —& o 278 50Q OHFHBER K (CPWG) £
TNEMH L CREFSNTWET, RF BeHh & 2t & ok 4
LD, BETACOEBE Ry =T OFBEH Ny KT
FHREARIRD < D AL— « ETNEBEBINTVET,
AN— - Fx VT —varEHEHT 5 LT, ADRF5721-
EVALZ il AR — RORET — & 235 R — ROBRO L
EEL, IC DEE L TT A AR MRT D ENTEET,
ADRF5721-EVALZ FHli AR — R OEIR TORER A — FEK
(THRU) . A— N{EEZEATS ADRFS721 Off AR, B X
VR — R 2322 LBV - ADRF5721 O AR L4 X 28 1T/ L
7,

-1 3—%
-2 | R :—“‘
™
— \\
% -3 ~
0w ™.
1)
o N
-
> -5
[¢]
& 6 —
u — THRU LOSS
2 — DE-EMBEDDED INSERTION LOSS
EMBEDDED INSERTION LOSS

-8

-9

10

0 5 10 15 20 25 30 35 40 45
FREQUENCY (GHz)

28. FE A8k & FIRB OBEF
AL AR L7 FEBR > ADRF5721-EVALZ FEffifHAR— F&[X 29
=L

16999-028

IZRLET,
e

; Bok) o = ,Lj&g L -3! -

E el | et D e g
= S T — D3-an—HEN (. =

>, e @) M al D2 as—pmm (N

O :E | e

o ee=f: LEus i-E
== =% =< o= o=

| RN S

‘ o | (IR S (= o ¢

: e e O]

& 29. FHEAAR—FOLA4 77 b LERX

2ODEFEAR— MEIVDD & VSSDOF A |k « KA v FTh b TP1
L TP2ICEi SN, 7T K- U757 L RL, GND DT &
e RAFTHD TP IZERINTWET, EBE ¥ —
(VDD X TXVSS) LTI, 100pF DA /RZ « a7 3
Lo TEAWN ) A ARBEINET, FIZ, REEOHILALE
TIINA RA « arT oY 2 BNgsE T%i@‘
FOZNVHE ANIET, TOXNMEERE = ZHA L T2 %
QB D~y X PLIZEEHSNET, DCHy TV T« J AKX
FRETLEZD, =79 (RC) 74»%%*%0@\
*9, ADRF572LIIAMIITD RC 7 4 V2 2 ANFICHIELE L
7=, Thbb, BEAREHIZ0Q T, Yy b« a7 LA
AR — RIZIEEE L T EA,

RF AHAR—F (ATTIN B LT ATTOUT) 1 50Q OfnikT A
VEELTC, 24mm D RF 7 F ¥ J1 B LV R ICENE N
ENTHWET, ZNOHOEEWE RFT I v ik, R— FicEfitL
TERESNTOWETE, AU FUHEITENTOVERA,

ANn— e Fx VT =gy T4 NLoTREEDT VF
Y. BBIVUDBERENTWET, ZOEET A %, T
KIROEBESMTO PCBIZ &L A2 KEFHGT 5 7-DICfEH S
S

ADRF5721-EVALZ FEAfi AR — R DRI & X 30 (2~ L E 9,
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T—2L—F ADRF5721

P1
D2 R6 R1 S D5 CLK 1 2
oy A D4_SERIN 3 5
R e D3_SEROUT5 4
D3_SEROUT RS ANy D2 7 8
= AW o0 Ps 9 10
00 VDD
ol wl < = TP1 LE 11 12
— — — —
o W VSS 13 14
17 5 a a 3 c1 P2 15 16
EPAD B
D4 SERIN R4 & Y100pF 17 18
- 0Q ' @ 12 c2
D4/SERIN & VDD F— ;5100!3':
D5_CLK R3 2 1
= A D5/CLK vss GV
ND
3 GND ADRF5721 GND 10 TP4
J1 32
ATTIN L] Je— ATTOUT |2 ATTOUT (37)
[a] [a] o [a]
z =z 4 z v
O 6 0 O J3 Ja4
=T o T = DNI DNI

THRU CAL
g g

30. FHEAAR— K OEER

16999-030

& 8. Tl AR — K D& &

Component Default Value Description

C1,C2 100 pF Capacitors, C0402 package

J1,J2 Not applicable 2.4 mm end launch connectors (Southwest Microwave: 1492-04A-6)
P1 Not applicable 2 x 9-pin header

R1to R6 0Q Resistors, 0402 package

TP1, TP2, TP4 Not applicable Through hole mount test points

Ul ADRF5721 ADRF5721 digital attenuator, Analog Devices, Inc.
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Jo—J -2 kYO R -RK=F

Tu—7 < ) v I A R— L 4 BOR— KT, FHEHR
— FEFEEE. ZOAR— Kb 12mil 0 Rogers RO4003 7% A4 # 2 4
AL CnEd, LEEJEEOHEIE 050z (0.7mil) Tix7z< 150z
(22mil) DESIZA vFENTWET, RFEETA 1L, /¥
— B 16mil, 77 U KEDOMBRAR 6mil TREA B —4
VAR 50Q D CPWG 7 V&M L CRFHES N TWET,

A— FOWmEXEZX 3112, EEXEZX 32 (R LET, HEE
GSG m—7 &R L. RF 2 (ATTIN B X OV ATTOUT) D
B TITWE Lz, fHMEHA— REFEiey, Ye—7128%
WETFH=2RIZ, r—70, R—F-LAT7 0 MIEKTS
FEGICL>THECDKHPBLT 2720, LIV EWRETT
N ARRERET D ENTEET,

w = 1emit S/ 6mil

RO4003

TOTAL THICKNESS
~62mil
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K31 7O0—7 - hYvsR-KR—F (WEK)
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16999-032

®32 7Oo—7 - rYy IR - R—KOLA77 ¢ (EERM)

Tua—7 < )y A R— RN, A—RFEEZBRETE
HANL— YTV kT4 (TRL) ¥ V7L —var -
Fy BBV ET, BEEOR—FTIERILCLA 7Y bR~ Y
v 7 ARICHERLEI N, BEOT A ARFRFFHCEEINE T,
IRB =N B ~OBAITH Y OFEMI & s 5 kA, X
BIRLET, ZOR—=FTETD SRTA—ZNAEEINE
L?’:o

L1477 boFE (EERD

K33 Fo—7-KR—F-
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N r—o b —5—154

ST iE

A—4— - HAF

2.60 0.250
2505Q 0.325 <0200
PIN 1 240 0.275 0.150
CORNER AREA halalicd CHAMFERED |
M 0.225 — i:l |:| |:| |:| PIN 1 (0.1 x 45°)
1—‘_43 %
1.10
1.20 REF* O oxgee O 1.00 SQ
l —t] O 0.90
L]
0.40_4
BSC good
0.125
I~ REF T
0.850 FOR PROPER CONNECTION OF
0.750 — 0.530 REF THE EXPOSED PADS, REFER TO
0.650 THE PIN CONFIGURATION AND
: ¥ FUNCTION DESCRIPTIONS
—_ SECTION OF THIS DATA SHEET.
0.260
0.220
0.180

M34.165F K- TUy K -7LA [LGA]
25mmx25mmART 1, 0.75mm /RNy r—TF

(CC-16-6)
SR - mm

Model* Temperature Range Package Description Package Option Marking Code
ADRF5721BCCZN —40°C to +105°C 16-Terminal Land Grid Array [LGA] CC-16-6 21
ADRF5721BCCZN-R7 —40°C to +105°C 16-Terminal Land Grid Array [LGA] CC-16-6 21

ADRF5721-EVALZ

Evaluation Board

1 Z = RoHS #EHLEYT,
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