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ABSOLUTE MAXIMUM RATINGS

Vce1, Veca2to GND, GNDT .. -0.3V to +10.0V
SCLK, SDA, CS, TXEN, SHDN to GND

and GNDT .o -0.3Vto +5.5V
Continuous Input Voltage (IN+, IN=)......cccoooiiiiiiiiiiien, 2Vp.p
Continuous Current (OUT+, OUT-) ..o, 80mA

Continuous Power Dissipation (Ta = +70°C)

20-Pin TSSOP-EP (derate at 27mW/°C above

F70°%C) i 2200mWwW
Operating Temperature Range ..............cccoceeoeee -40°C to +85°C
Junction Temperature ...................
Storage Temperature Range
Lead Temperature (soldering, 10S) .......ccccoooviviiiiiiinnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vce1 = Veeo = 8.5V to 9.5V, TXEN = SHDN = high, D7 = 1, Ta = -40°C to +85°C, unless otherwise noted. No input signal applied.

Typical parameters are at Ta = +25°C.) (Note 2.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 8.5 9.5 Y
Supply Current Transmit Mode lcc 84 115 mA
?AL;%ZIy Current Transmit-Disable loc TXEN = low or D7 = 0 78 10 mA
Supply Current Shutdown Mode lcc SHDN = low, TXEN = low 10 HA
Input High Voltage VINH 2.0 Y
Input Low Voltage VINL 0.8 \
Input High Current IBIASH 100 pA
Input Low Current IBIASL -100 pA

AC ELECTRICAL CHARACTERISTICS

(MAX3509 EV kit, Vcct1 = Veez = 8.5V to 9.5V, TXEN = SHDN = high, D7 = 1, ViNpPUT = 34dBmV differential, output impedance =
75Q through a 1:1 transformer, Ta = -40°C to +85°C, unless otherwise noted. Typical parameters are at Ta = +25°C.) (Note 2.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta = +25°C, fiNpuT = 42MHz, gain-control
33
word = 63
Ta = +25°C, fiINPUT = 42MHz, gain-control
-22
word =0
Voltage Gain A = ° = in- dB
g v Ta = +25°C, fiINpuT = 42MHz, gain-control 208 249 6.7
word = 50
fINPUT = 42MHz, gain-control word = 63 31
fINPUT = 42MHz, gain-control word = 0 -21
fINPUT = 42MHz, gain-control word = 50 21.3 24.2 26.7
. . VouTpUT = 60dBmV, fiNpuT = 5MHz to 42MHz 0.1 0.4
Gain Fariness (note 1) dB
VouTpuT = 60dBmV, fiNpuT = 5SMHZz to 65MHz 0.3 0.9
; . fINPUT = 5MHz to 65MHz, Ay = -20dB to
Gain Step Size +330B 0.7 1 1.3 dB
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX3509 EV kit, Vcc1 = Vcce = 8.5V to 9.5V, TXEN = SHDN = high, D7 = 1, VINpUT = 34dBmV differential, output impedance =

75Q through a 1:1 transformer, Ta = -40°C to +85°C, unless otherwise noted. Typical parameters are at Ta = +25°C.) (Note 2.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
BW = 160kHz, Ay = 32dB -85 dBc
Transmit Mode Noise (Note 1) BW = 160kHz, Ay = -20dB, Ta = +25°C -41 -39.5 9BV
m
BW = 160kHz, Ay = -20dB, Ta = +85°C -38.5
Transmit-Disable Mode Noise TXEN = low, BW = 160kHz, Ay = +32dB, 70 dBmv
Floor fINPUT = 5MHz to 65MHz (Note 1)
TXEN Enable Transient Duration TXEN rise time <0.1ps, Ta = +25°C (Note 1) 1.4 2 us
TXEN Disable Transient Duration TXEN fall time <0.1ps, Ta = +25°C (Note 1) 1 1.5 us
TXEN Transient Step Size Ay = 32dB, Ta = +25°C 25 100 V.
(Note 1) Ay = 2dB or lower, Ta = +25°C 15 9 ’
Input Impedance | ZINPUT | fT'QP:z;S?EATNZ;?eiE;MHZ’ single-ended, 1.2 kQ
agté):t Impedance in Transmit |ZOUTPUT| fINPUT = 5MHz to 65MHz, Ta = +25°C (Note 1) 1.2 Q
Output Impedance in TXEN = low, fiINPUT = 5MHZz to 656MHz,
Transmit-Disable Mode |20UTPUT]| 1\~ 05°C (Note 1) 170 Q
Two-Tone Third-Order Distortion IM3 U}EEUTOZGC;Zthsrrf\'\//}gisngfiég/ld%Z}(Note 1) -53 dBc
V = +60dBmV -56 -53
fINPUT = 33MHz vOUTPUT 660BmV 56 50
=4+ - -
2nd Harmonic Distortion HD2 . i OUTPUT dBc
INPUT = 65MHz _ i i
(Note 1) VouTPUT = 66dBmV 56 50
VouTPUT = +60dBmV -56 -53
fINPUT = 22MHz
3rd Harmonic Distortion HD3 VoutpuT = +66dBmV 63 485 dBc
fINPUT = 65MHZz B ) )
(Note 1) VouUTPUT = 66dBmV 43 40
Output 1dB Compression Point P1dB Ay = 32dB, 656MHz (Note 1) 26 dBm
Ay = 32dB, VINPUT swept from 34dBmV to
AM to AM AM/AM 38dBmV (Note 1) 0.1 dB
Ay = 32dB, VINPUT swept from 34dBmV to
AM to PM AM/PM 38dBmV (Note 1) 1.7 degrees
MAXI/V 3
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TIMING CHARACTERISTICS
(Vce1 =Veee = 8.5V 10 9.5V, TXEN = SHDN = high, D7 = 1, Ta = +25°C, unless otherwise noted.) (Note 1.)

PARAMETER SYMBOL COMMENT MIN TYP MAX | UNITS
CS to SCK Rise Setup Time tSENS 10 ns
CS to SCK Rise Hold Time tSENH 20 ns
SDA to SCK Setup Time tSDAS 10 ns
SDA to SCK Hold Time tSDAH 20 ns
SDA Pulse-Width High tDATAH 50 ns
SDA Pulse-Width Low tDATAL 50 ns
SCK Pulse-Width High tSCKH 50 ns
SCK Pulse-Width Low tSCKL 50 ns

Note 1: Guaranteed by design and characterization.
Note 2: Tested parameters specified from -40°C to +85°C are guaranteed by design and characterization to +3 sigma for
temperatures less than 25°C.

IREEERE

(MAX3509 EV kit, Vcct1 = Vecz = +9V, VIN = +34dBmV, TXEN = SHDN = high, D7 = 1, fiNpuT = 10MHz, Z.oAD = 7522 through a 1:1
transformer, Ta = +25°C, unless otherwise noted.)
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REEREGERE)
(MAX3509 EV kit, Vcc1 = Veee = +9V, VIN = +34dBmV, TXEN = SHDN = high, D7 = 1, fiNpuT = 10MHz, ZL.oaD = 75Q through a 1:1
transformer, Ta = +25°C, unless otherwise noted.)

VOLTAGE GAIN GAIN STEP
VOLTAGE GAIN vs. FREQUENCY vs. CONTROL WORD vs. CONTROL WORD
50 . 40 g 13 .
B = = =
%0 ~N 10MHz / 12
£ NN /
= 20 N z 0
s ) W = = 11
z 10 Suiil Z 0 5
) : N2 / & 10
] I N 2 / 60MHz 2 . T
= 10 F I~ = 0 / = T~
=] G — \\ ] 3] 09 \
= 20 10 / : N
30 | GAIN-CONTROL WORD By e N
A=63,B=57, C =48, N 2 08
40 |} D=36E=24F=12, /
G-6
50 L 1 30 07
5 10 100 500 0 10 2 30 4 5 60 0 10 20 30 4 50 60
FREQUENCY (MHz) CONTROL WORD (DECIMAL) CONTROL WORD (DECIMAL)
POWER-UP/DOWN TRANSIENTS 2ND HARMONIC DISTORTION
TRANSMIT OUTPUT NOISE vs. GAIN vs. CONTROL WORD vs. INPUT FREQUENCY
20 - 100 - -58 | .
2 g g 6BV | | g
= o4 = = 2 =
g / g 62 ] \;
& 6 / = / = 60dBmV ~
= o = e
= “ / E 5 / \\
g 30 o = N
= / =0 / S 6
& -3 / o / = / \
2 3 / = £ =]
5 / 3 / = N
£ % / = = S 0
S 38 // = =
-40
—’_——’
4 1 74
24 4 4 6 16 26 36 0 10 20 30 4 5 60 70 0 10 2 30 4 5 6 70
GAIN (dB) CONTROL WORD FREQUENCY (MHz)
2ND HARMONIC DISTORTION 3RD HARMONIC DISTORTION vs.
vs. INPUT FREQUENCY INPUT FREQUENCY AND OUTPUT POWER QPSK OUTPUT SPECTRUM
-50 ES - = -10 o
& 40 \ Z o0 | Vour =66dBmY &
. g 4 66dBmV g } 1280ksps " 4
g % 8 g = 30 =025 | ANV, -
= = 60dBmY | )’ \
g 10dBmv g 5 - o -40
2 el S
S R S 60 VAR | 50 / |
w
2 & AN 2 . ;/// 30dBmV_J- 760 | |
- / N2 L = -70 / |
o oS -70 / 7 '
0|4 = [ 10dBmV " \
ES / EE I/ - ARy
o [am)] "
S & 0 U &
85 -100
CENTER 22MHz SPAN 5MHz
-80 -90 -110 —
0 10 20 30 40 5 60 70 0 10 20 30 40 5 60 70 500kHz/div
FREQUENCY (MHz) FREQUENCY (MHz)
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REIERIEEEE)

(MAX3509 EV kit, Vcc1 = Veee = +9V, VIN = +34dBmV, TXEN = SHDN = high, D7 = 1, fiNpuT = 10MHz, Z . oAD = 75Q through a 1:1
transformer, Ta = +25°C, unless otherwise noted.)

QPSK OUTPUT SPECTRUM OUTPUT SPECTRUM
-20 - -30 ~
Vour =66dBmV | i 2 Vour =66dBmV |2
-30 1g(l)JkTsps B MJM%J g 40 1Sggk3ps 7m7§
40 Ja=025 = 50 f a=02 _| |*
50 -60
-60 -70
70 -80
-80 i ; -90 \
-90 s -100 1 r,%\
100 W«W Wy 110 P
-110 t ——t -120
190 CENTER 22MHz SPAN 1MHz 130 START15MH; STQP 70MHz
100kHz/div 5.5MHz/div
imF &% AR
HF & B BE
1 eN | EEA R =TI TXENEO—ICRET D& MAX35090'F « E—TLENTEARNT7 1V L—>avnh
BHINET, TXENZ/\1 | BB D E@EEEICHYF T,
2 SHDN | oy N>, SHONZEO—|CEREIT D&, BEBAS 7Y NI UM Z—=T I ENET, SHON%E/\1 (CEREN T 2 & BEEEICLY £,
38 Vee TO05VvTIVRIET VT (PGA)+OVER, ICICTERREITELBEL0.1uFFhAYy T I aAFoHT
' T GNDTIT/NA /32 LTTFE N,
4,7 GND1 | PGAT SV R, BA VI OI UV ADRBBTI SV RICEHRELTTS 0,
5 N+ JERIEPGAA N, IN-RO'ZDR— KO PCANDNA A 2V E—F V ZAEANERR LFT, ZDR— &
EFTHRHNTDE., BHAOLNILVTOZREZDBRERNSLAUFET,
6 IN- REEPGAAS, ERLAWMESIZ. IS5V RICACHY T TILTTRE . IN+ESE,
9-13 GND | 5 R
1417 | Ve IND—F 2 TN 7 2+VER, ICICTEBREFE<BELLO 1WFFhY TUYIAVF YT
’ €2 | GND2(ZH/ S KIVIZ/SA/SZLTFE L,
15 OUT- | REEEAD. HAO NSV RICACHY T T LFET, OUT+EHRAEHETHERLET,
16 OUT+ | JExEzH 71, OUT-Z3HE,
18 CS SUTPIA VI TT—=RA%—T o TTLAVINFTIVAA. (U TIVA 05T 1T —R|DIEESEE,
19 SDA SUTIA VT TI—=RATF =5, TILAVNNFTIVAS [T IAVE T T—2DIEESHRE,
20 SCLK | 2PN AVETT—2RoOY T, TTILAVINFTIVAA. [P TIA 5T T—2DIEESHR,
Exposed|  \no | NT=TUTIATRISU R BAVT IS VADRBETI SV RICERLE T, PCERAND
Paddle BREENMBEREZEELE T, [LA1T7D N DIBEBEZSH,
6 M AXIV
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SHDN

TXEN ®

I

Veed PGA BIAS

PABIAS Voo

OUT+

¥
S

—>| SERIAL DATA INTERFACE |
I I I

MAXIMN
MAX3509

1
CS SDA SCLK

H1. MAX3509D T 703> 5A47 05

EES
MTICo7>02a3aryd4705 LNICRLUE
Z2JOVIICDNNTERBLET,

TOISvTIVNEF T

OIS TIVRIET > 7 (PGANFRIZFIE T > T (VGA)
RUOTA42&)7+0O2732/\—%(DAC) TR S 1.
TdBE(ICTE5dBLA EDHAD L NIV ZERHEL 9,
ZDPGAIF. BEHABELFILN—b LT VT —F
ELTBATINTNET, X, BEDEREZFDILD
ICEBBEZRALTINE T, PGADFIEFIL. ~U7IL
T=IA VT IT—RATRELIZGEY b — K(D5~
DOICKDTRIW XTI (RIRUKRL),

@Y DMEEIF. ANEEZF TR ISEERTSE
F9. AFRFIIDVIIVI 2V RTHEERBTEIZT AN
ZDBEEREADL NIV TOBEORDEANENIIEX
F9o. TNNARZEZDHETHRET DIFEIF. AHEY
DID2EITZVRZOAVTFIYTHY T VI &
NBEBETY, ZOFOIVTUHEIEG. REDEME
FREICENT IS Y RERIMEA Y E—-F U RUTHD
ARESICLTFRE,

NO—=Po7T

IND =T SIS ERT7 VTR OEART 1 — K
INY DT T2 DEh>TINE T, ZOBEIZENT:
BYERDEAMEERBLEIIN. > JILT VR
HAICERTDEHDICAR NS VR EFERTDIHED
HUFT, FET1E—TIE—KTIE. ND—FT

MAXIMN

NDNATIRBRELNIVITHAEN, SBWVAED
TA L= a v EBEN /A XERHLIT,

SIPNVAETI—R

TN A I TI—RI. F—FEANTDEHD
TOT4 70— *—TI(CS)EMATNET, 7—%
[FSCLKDIL LV T TMSBZZICLToO Y I AN
9, F—HI3. CSOML LW T Y TRESYTF
ICFRESNE T, VU T7IA 25T 1T —XIIPCGADIARE
EHEIELE T, RIROR2IC. LORYTH—T Y b
ZrRlLE 9, X, K212, U7 A T TIT—AD
YA 0BRLET,

PGANA 7 X&)V

MAX3509M /N4 77 ZE)Lid. TXENRU'SHDN®D
O vy oLNIL, RUOD7TOTOTS LREE, 8w k
TO5LT—ROMSBICKWUHIESNFET, TXEN
EoptOoyoO0—ICBEENDAD7=0DFIC. FE
TFTAE—TILE—RHWBELETT, TDE— RTII.
PGARU/IND =7V TINDEBRDVAEBITEADESND
—HAT. VIUTPINTF—54 20571 —2ARUDACAD
BER7O—-IIEBICRI-NET, IhickY. 2UT7IL
F=HA I TI—RABREINTNDTOT L
REINET,

SHDNE>AO2voO—Ild5E. TXENEVRIEDT
DRENEEZTEINET, Y MITUE—RTII
PGA. WND—F7 2T JUTPITF—FA4 T TT—2R
RUODACANDBRISERK SN, J—UBRODAHFEN
F9, COE—RTIF. RESNTL\DHAEFE IO
IS LIIELNET,
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INT=PTNAPREI

IND =T TINA T 2E)VIE HANT =72 TAD
NAT XA 2 —=TIWRUOTAE=TILTDLEDIC
ERALFEI, ZHUITXENRUSHDNICE DTHIEL &9,

HEEE—F

MAX3509ICtd. > 7 A 25T T —ZARISHEE >
(F2)THMHTEDMEEE—FE LT, XEE— R X(E
TAE—TINE-RRUI VY FFDE-RD3IDA
HE9,

EEE-F

EEE— RIIMAX3509DBEDT7 U714 TE— R TY,
ZDE— FTIE TXENRUSHDNZ/\1 |[CEEE L. D7=1
ICRRETDREN DY E T,

EETF1E—TIVE—F

REFAE—TILE—RDOBIIZ. 7HOJEEAET
Ty NI UENET, SHDNE/N\AICHIFLI-EFZF
TXENZO—IZERE T 2h. D7=1ICBEITDEZID
E—RICKEWUET, 2OE—RII. BETDMABEZED

A. tsens E.tsck

B. tspas F. tseNH
C. tspan G. tpaTA/tDATAL
D. tsckL

2. DUFPNAVEITI—RIA1IVITH

R, SUPNVA2F 7 1—RFH#HT—F

N2 P CEE L ST BB 1 2t b 20 BIT MNEMONIC DESCRIPTION
INZ ‘/XiM’EL:ctvt%lJﬁﬂ%;g?o 7 MSB 7 il Transmit Disable
6 D6 Not used
vy NIOUE—FR 5 D5 Gain Control, Bit 5
BEENETIE. vy YT E(SHDN)IE/NATY, 2 D4 Gain Control. Bit 4
W%D—L:%@J?‘ét\ ICRDEEIEETT t—\ 3 o3 Gan Comrol BL3
JIhEnExd, 2OTE—KTIE. U—0BRETH : —
ANET, ZOE—RIIABDE, SUTLF—51V5 ? - Gein Contol, Bt 2
TI—2DZYFIRESNTNDTF—FIFEDNET, ! D1 Gain Control, Bit 1
vy NI DUE—RTIE. BEBRMNIpA(typ)IC LSB 0 DO Gain Control, Bit 0
BRLEI,
Fx2. HHER
SHDN | TXEN | D7 | D6 | D5 | Da | D3 | D2 | D1 | po |GANCONTROL STATE

0 X X X X X X X X X X Shutdown Mode

1 0 X X X X X X X X X Transmit-Disable Mode

1 X 0 X X X X X X X X Transmit-Disable Mode

1 1 1 X X X X X X X X Transmit Mode

1 1 1 X 0 0 0 0 0 0 0 Gain = -25dB*

1 1 1 X 0 0 0 0 0 1 1 Gain = -24dB*

1 1 1 X — — — — — — — —

1 1 1 X 0 1 1 0 0 1 25 Gain = 0dB*

1 1 1 X — — — — — — — —

1 1 1 X 1 1 1 1 1 0 62 Gain = 350dB*

1 1 1 X 1 1 1 1 1 1 63 Gain = 360B*

*Typical gain at +25°C and Vcc = +9V.
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UL EDEM
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ERMBEZTSQOEFICY Y FITDICId. B
BEEEF D 1AMV E-—F 2 IEDHEN NS RN
WETT, 1:1.54YE—FVREDRTYTT7 v T
S ZUE. MBRUBNDEERA >V T%1.7dBIEN

SEEIA. ENEBLERITHN / A4 XEBELIEM
L&,

AD[ElEE

ERMEZERT DICIT. 34dBMVIATDAAL NI
TMAX3509D AN ZEZERET DI ENBETT,
MAX350913> >V IIVT Y R =AW BEEETEE I,
TOWHALNILTIE. BERDEANETFSIELET,
EBANA 2 E—F 2 RUIHT1.2kQ T,

BEDT T r—232TIE. MAX3509MDFIICEE
O—NZXTAIVIHRBEICKY T, BEEDKIH
AVE=F 2RI ZDTAIVIDEFEHCEIDTREY
9, COERIE. ACHYTI VI LIEADEVBIC
BEL TR O([1REEFRIER] S8),

MAX3509MDF1F334dBmVAFES TERE L /2155,
BEABMVDEA L NI ERLET DDICTRHERESTY
ERMEEIIZDOANLNIVTERLE T, LWUEN
ARLNIVHFEET DIHEIE. EREADLNILATNIC
EBILTERT L. HAODEFENERLET, 34dBmV
UEDABDLNIZERTDE, EAMRENSILLET,

MAX3509% > > ILI Y KY — 2 CRET 3154,
APHEFDOIDIN+RIZINDE T S KO VT oY
Ny TV ITBZENBETT, ZOAVTIHD
Eld. BLEVERYMTRBERICRADIDERES
NRETT, V=24 VE—F Y 2H50QD5MHz
BETIE. 0.1pFDETHATT,

®3l2. MAX3509DANA > E—F > ADIEEET IV
ERLET,

L4790 b

RFEIEETIE. RPFICERETSNIZPCERMNDETT,
EBEDHEZFDILHIC. BRLA 77D MRUEAEE
LA7D MIEBL TR0,

BHENFILORBEICETIER

MAX3509M20E > TSSOP-EP/ Ny & — 2 (DEEH/ N KL
(EP)Id. FYTANDOEHERBEZRHLI T,
MAX3509N BRI FIT 5 NDHPCEMIS. TDERND
BREGCBI DL ORHFSNTNDIENEETT,

MAXIMN

B, BRIV INDEA VIO VAR EFD
EPZERIT2RLENHY T T, EPII. PCERD
IS RTL—=VICEEEA Y FETR—ILOET!
ENLTNIMITTDIEZHELIT,

HAEREELA7Y
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3, [HILLIMETERS INCHES S
L MIN._ [ MAX. | MIN. | MAX. <
{w}} T — 110 043 5
A | 005 0.3 002 006 fa
H Az | 085 095 | 033 | 037 -
b | 019 030 | 007 | of2
s | 019 025 | 007 | 010
c | 009 020 | 004 | 008
o | 009 014 | 004 | .006
D [SEE VARIATIONS [SEE VARIATIONS
J0P VIEW BHTTOM VIEW, E| 430 | 450 | 169 | 177
e 065 BSC 026 BSC
H] 625 [ 655 [ 246 [ 258
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SIDE VIEW END VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
MIN. | MAX. | MIN. | MAX.

025 l_"’_l ol AB—1_ 14| D | 49 | 510 | 193 | 201
125 _ PARTING ,{C‘T a2 [16]D | 45 | 510 | 193 | 201
BSC
1 LINe—F WITH P“AHNG\ | | AC__ [20[ D | 640 | 660 | .252 | .260
“““ T~ | AD 24| D | 770 | 790 | 308 | 30
a ¢ AE 28] D[ 90 | 980 | 378 | 386
L / |
T BASE METAL —{°
DETAIL A EAD TIP DETAL
NOTES:
1. DINENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE
3, CONTROLLING DIMENSION' MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. *N*_REFERS TO NUMBER OF LEADS = -,
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE, THIS TOLERANCE EIE‘.DAMIEW“LAS 7/ VI/J‘I/ vi
ZONE IS DEFINED BY TWD PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE,
DATUM [-C-1; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-1 IN THE T
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
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