19-4582; Rev 0; 4/09

INAXIMN

LO/NY 7 7@, SiGe, SU=7PU51~.

850MHz~1550MHzF v 7/5 5> A /N =3 > S +4

M=
SUZF)Ta. PYT/IOAN=230 IFY
MAX2051(d. 850MHz~1550MHzD I A 7L 2 A >
TSN OFvEVINFFYYITTr—TINY RITUR
SOV N)—=LEFTFH, EFFF T R(VOD),
BELOT—TINETLRIF AT LCMTIS)DEZT7 1)
T—3v@Eltic. +35dBmMDAAIP3. 7.8dBDME
BHINF), BLOT7.4dBOTIRIBLAERMHTL T, F/=.
MAX20511E 2 7)) 7 ZBEZ AR 7 DENI= M
(-14dBMDORFLNJVZHNWT77dBcU E) BT S
7=8. DOCSIS® 3.08 K OEuro DOCSIST—TJILAy
RTIVRIRTFALICEDTEERNAESY DAV IN—=5(C
HoTWLWEd, 1200MHz~2250MHzDEEE D ERK
MAESR—MNIBDEDICHAEINELORRAE KR D
MAX205113. 50MHz~1000MHzDIFBREEE T
DINAYA RLOEAT U —2 3 ICRETY,
BN Z7UTa0E/ A ZHEDREICMA T,
MAX2051 3Bk EDBRERILEERRLET, 2D
TINA ZIIRFBE X UVLOR— MINZ v EERBILL T
B, DTN ITURODRFAADES VTILT Y RDLO
ADICT/ISELTWNET, MAX2051 A EETBLO
RS A4 7130dBm (typ)TH Y. BIEERIT130mMAAT
THhdIENRIIESNTINET,

MAX205113. TOXR—X R/ R&Efma =/ E5mm
x bmm, 20ETQFN/Xw o —ITiRitShEd, ESR
F4FEISTe = -40C~+85C DR BEEH TRIIS N
TWZEd,

PIVr—>3y
EFA ATV RBKUDOCSIS#EMRT v 2 QAM
T=TIEFLEIHE AT A
VA UVMBESIUBEETO— RN RER 7O
NAOOR) D
BERAIZATL
TUF4 A M=232LT—IN
A S H AR
Integrated Digital Enhanced Network (iDEN®)Eith/5
WIMAXME B H KU BEEER S
JAvLZ2Oa—-hiLiL—"

DOCSISE LU CableLabsldCable Television Laboratories, Inc.
(CableLabs®) DEFE/IZETY ,

iDENIZMotorola, Inc. DERFIZTY ,

WIMAXIZWIMAX ForumMDiSiZET 9,

MAXIMN

HE
¢ RFEIREERE : 850MHz~1550MHz

¢ LOFEKR#&H : 1200MHz~2250MHz

¢ IFEKR%&HE : 50MHz~1000MHz

¢ DOCSIS 3.0 K U'Euro DOCSISHH s

¢ TRk 7.4dB (typ)

¢ MEZTHE% : 7.8dB (typ)

¢ AN1dBEHEARA > b : +24dBm (typ)

¢ AAIP3 : +35dBm (typ)

¢ Pgr = -14dBmT®M2RF-LORZ% : 88dBc (typ)
¢ LO/NY 7 7N

¢ OOUIVIY RATBEDORFELULONS VN
¢ BELORS A7 : 2#50dBm

¢ HMITOEFRREBMICEOTTNAAD
EEN/EMET— FTOEEZERIRATRE

BE

PART TEMP RANGE PIN-PACKAGE
MAX2051ETP+ -40°C to +85°C 20 Thin QFN-EP*
MAX2051ETP+T -40°C to +85°C 20 Thin QFN-EP*

+3EA(Pb) 7)) —/RoHSERD/ Sy r—=RHLE T,
*EP = TOZR—X R/ R
T=57—7&J—=IL

EVERB/77rovarIOyy
CRCLETN

TOP VIEW 2 2
(s} (s}

+
£ =
—

G

& [ono

+

ey

S
©
=3

RF] 1 15 | Ve
GND | 2 14 GND
aND |3 13 GND
GND | 4 2]Lo

6D f 5 |

MAXIMN
MAX2051

=t
;
=N

6]

Voo | =
GND | !
GND

1=}
o
=

LOBIAS | ~

TQFN
*EXPOSED PAD. CONNECT EP TO GND.

Maxim Integrated Products 1

KF—5 L — MIEZHEH S NHNBIEMaxim Integrated Products DA BHEEEM T —5 2 — MERIERLIZEDTT . BRRICKWUELDHEERY
BUIIDWCIFERZENNNRE T, EREABDOIRERICIIEEBRT—5 2 — M ISRBES 0,
EBEY Y TIVRUBHIET—9 >— FOAFICIE. ¥ LADKR—LR—2% ZFIBL EE 1\ http://japan.maxim-ic.com

FSOCXVIN


http://japan.maxim-ic.com

MAX2051

LO/NY Z7AiE, SiGe, BUY=7YUTF1, ‘
850MHz~1550MHz7 v 7/ 0> /N—>a 2> S+Y

ABSOLUTE MAXIMUM RATINGS

VCCIOGND ... OJA (NOtES 2, 3) ..o

RF, LO to GND BJC (NOE B) ..ot 8°C/W

IF+, IF-, LOBIAS to GND Operating Case Temperature Range

RF, LO INPUt POWET ...t (NOtE 4) ..ol

RF, LO Current (RF and LO is DC shorted to GND Junction Temperature.............
through balun)........ccoooiiiiii Storage Temperature Range.................

Continuous Power Dissipation (Note 1) Lead Temperature (soldering, 10s)

Note 1: Based on junction temperature Ty = Tc + (6Jc x Vcc x Icc). This formula can be used when the temperature of the exposed
pad is known while the device is soldered down to a PCB. See the Applications Information section for details. The junction
temperature must not exceed +150°C.

Note 2: Junction temperature Ty = Ta + (6Ja X Vcc x Icc). This formula can be used when the ambient temperature of the PCB is
known. The junction temperature must not exceed +150°C.

Note 3: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com/thermal-tutorial.

Note 4: Tc is the temperature on the exposed pad of the package. Ta is the ambient temperature of the device and PCB.

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

(Typical Application Circuit, Vcc = +4.75V to +5.25V, no input AC signals. Tc = -40°C to +85°C, unless otherwise noted. Typical val-
ues are at Vcc = +5.0V, Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5 5.25 vV
Supply Current lcc Total supply current 105 130 mA

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency fRF (Notes 5, 6) 850 1550 MHz
LO Frequency fLo (Note 5) 1200 2250 MHz
Meeting RF and LO frequency ranges; IF
IF Frequency fIF matching components affect the IF 50 1000 MHz
frequency range (Note 5)
LO Drive Level PLo -3 +9 dBm

2 MAXIMN
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LO/Yy 7 7Aidk. SiGe. BY=FPYUTF1,
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AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to +3dBm,
PRF = 0dBm, frRF = 1000MHz to 1250MHz, fLo = 1200MHz to 2250MHz, fiF = 50MHz to 1000MHz, frF < fLo, Tc = -40°C to +85°C.
Typical values are at Vcc = +5.0V, PRF = 0dBm, PLo = 0dBm, frRF =1200MHz, fLo = 1700MHz, fIf = 500MHz, Tc = +25°C, unless
otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fRF = 1200MHz, fLo = 1700MHz,

ion P L L 7.4 B
Conversion Power Loss C  |fiF = 500MHz, Tc = +25°C (Notes 8, 9) o d
Conversion Power Loss TCL  |Tc =-40°C to +85°C 0.01 dB/°C
Temperature Coefficient
Conversion Power Loss Variation Alc fLo = 1200MHz to 2250MHz +05 dB
vs. Frequency
Noise Figure NFssB Single sideband 7.8 dB
Input 1dB Compression Point IP1dB 24 dBm

Vce = +5.0V,
frRE1 = 1200MHz,
) . fRF2 = 1201MHz,
Third-Order Input Intercept Point [IP3 PRE = 0dBm tone, 33 35 dBm
fLo = 1562MHz, PLo = 0dBm, Tc = +25°C,
fIF = 362MHz (Notes 8, 9)
Single tone, fRe =1200MHz, PDF dE 73 88
fiF = 192.5MHz to 857.5MHz, “tadem
fLo = 1392.56MHz to 2057.56MHz, | PRF = 69 84
PLo = +3dBm, resultant -10dBm
fsSPUR = 1007.5MHz to 342.5MHz PRE =
(Notes 8, 9, 10) 0dBm 59 74
2RF-LO Spurious Rejection 2x1 dBc
Single tone, fRe =1200MHz, _Pﬁf dzBm 74 78
fIF = 857.5MHz to 1000MHz,
fLo = 2057.5MHz to 2200MHz, PRF = 20 24
PLo = +3dBm, resultant -10dBm
fSPUR = 342.5MHz to 200MHz P
(Notes 8, 9, 10) 0dBm 60 64
Single tone, fRE =1200MHz, P&F 5 68 79
fiF = 97.5MHz to 430MHz, “adem
fLo = 1297 .5MHz to 1630MHz, PRF = 64 75
PLo = +3dBm, resultant -10dBm
fsPUR = 195MHz to 860MHz P
(Notes 8, 9, 10) 0dBm 54 65
2L0O-2RF Spurious Rejection 2x2 dBc
Single tone, fRF =1200MHz, F;ZFd:B 715 774
fiF = 430MHz to 525MHz, “adem
fLo = 1630MHz to 1725MHz, PRF =
PLo = +3dBm, resultant -10dBm 675 734
fSPUR = 860MHz to 1050MHz Prp =
(Notes 8, 9, 10) 0dBm 57.5 63.4

MAXIN 3
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AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER OPERATION) (continued)

(Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to +3dBm,
PRF = 0dBm, frRF = 1000MHz to 1250MHz, fLo = 1200MHz to 2250MHz, filF = 50MHz to 1000MHz, frr < fLo, Tc = -40°C to +85°C.
Typical values are at Vcc = +5.0V, PrRF = 0dBm, PLo = 0dBm, frRF =1200MHz, fLo = 1700MHz, fiIf = 500MHz, Tc = +25°C, unless

otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PRF =
Single tone, fRF = 1200MHz, | -14dBm 875 101
) L 50MHz < fif < 1000MHz,
3LO-3RF Spurious Rejection 3x3 1250MHz < fLo < 2200MHz PF,:dE 9.5 93 dBc
(Notes 8, 9) -10dBm
PRF =0dBm | 59.5 73
LO Leakage at RF Port PLo = +3dBm (Notes 6, 8) -33.5 -27.5 dBm
LO Leakage at IF Port PLo = +3dBm (Notes 8, 9) -26.3 -22.9 dBm
RF-to-IF Isolation fRF = 1200MHz, PLo = +3dBm (Notes 8, 9) 24 51 dB
RF Input Impedance ZRF 50 Q
RF Input Return Loss !_O on and IF terminated with a matched 12 aB
impedance
LO Input Impedance ZL0 50 Q
LO Input Return Loss BF and IF terminated with a matched 11 dB
impedance (Note 11)
IF Output Impedance ZiF Nominal differential impedance at the IC’s 50 o
IF outputs
RF terminated into 50€2, LO driven by 50Q
IF Outout Return Loss source, IF transformed to 50Q smg!e—ended 15 dB
using external components shown in the
Typical Application Circuit

MAXIMN
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AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION)

(Typical Application Circuit, RF and LO ports are driven from 50Q sources, frr < fLo. Typical values are at Vcc = +5.0V, P = 0dBm,
PLo = 0dBm, frr = 1250MHz, fL.0 = 1600MHz, fiF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Power Loss Lc 7.5 dB
;Z'i:i'order Input Intercept P3| firt = 350MHz, firp = 351MHz, Pie = 0dBm/tone 33.4 dBm
LO-2IF Spurious Rejection 61 dBc
LO+2IF Spurious Rejection 63.3 dBc
LO-3IF Spurious Rejection 78 dBc
LO+3IF Spurious Rejection 79 dBc
LO Leakage at RF Port PLo = +3dBm -35.7 dBm
IF Leakage at RF Port -52 dBm
RF Return Loss 12.3 dB
IF Input Return Loss fLo = 1200MHz 18 dB

Note 5:  Operation outside this range is possible, but with degraded performance of some parameters. See the Typical Operating
Characteristics section.

Note 6:  Not production tested.

Note 7:  All values reflect losses of external components, including a 0.6dB loss at fjf = 350MHz and a 0.8dB loss at
fiIF = 1000MHz due to the 1:1 transformer. Output measurements were taken at IF outputs of the Typical Application Circuit.

Note 8: Guaranteed by design and characterization.

Note 9: 100% production tested for functionality.

Note 10: Additional improvements (of up to 4dB to 6dB) in spurious responses can be made by increasing the LO drive to +6dBm.

Note 11: The LO return loss can be improved by tuning C9 to offset any parasitics within the specific application circuit. Typical
range of C9 is 10pF to 50pF.

MAXIN 5
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REEFRE

(Typical Application Circuit, Downconversion mode, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, frRr = 1200MHz, LO is high-side
injected, Tc = +25°C, unless otherwise noted.)
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REEEREGEE)

(Typical Application Circuit, Downconversion mode, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, frRr = 1200MHz, LO is high-side

injected, Tc = +25°C, unless otherwise noted.)
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REEEREGEE)

(Typical Application Circuit, Downconversion mode, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, frRr = 1200MHz, LO is high-side
injected, Tc = +25°C, unless otherwise noted.)
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REBEREGES)
(Typical Application Circuit, Downconversion mode, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, frRr = 1200MHz, LO is high-side
injected, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, Upconversion mode,
Tc = +25°C, unless otherwise noted.)

Vce = +5.0V, PLo = 0dBm, P|r = 0dBm, fiF = 350MHz, LO is high-side injected,

CONVERSION LOSS vs. RF FREQUENCY

CONVERSION LOSS vs. RF FREQUENCY

CONVERSION LOSS vs. RF FREQUENCY
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LO/Yy 7 7Aidk. SiGe. BY=FPYUTF1,
850MHz~1550MHz7 v 2/ D022 /N—=>3 > S+Y

REEEREGEE)

(Typical Application Circuit, Upconversion mode, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, flr = 350MHz, LO is high-side injected,

Tc = +25°C, unless otherwise noted.)

LO+2IF RESPONSE vs. RF FREQUENCY
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(Typical Application Circuit, Upconversion mode, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, flr = 350MHz, LO is high-side injected,

Tc = +25°C, unless otherwise noted.)

LO LEAKAGE AT RF PORT vs. LO FREQUENCY

LO LEAKAGE AT RF PORT vs. LO FREQUENCY

LO LEAKAGE AT RF PORT vs. LO FREQUENCY
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LO/Yy 7 7Aidk. SiGe. BY=FPYUTF1,
850MHz~1550MHz7 v 2/ D022 /N—=>3 > S+Y

REEEREGEE)

(Typical Application Circuit, Upconversion mode, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, flr = 350MHz, LO is high-side injected,

Tc = +25°C, unless otherwise noted.)

IF PORT RETURN LOSS vs. IF FREQUENCY

LO RETURN LOSS vs. LO FREQUENCY
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LO/Yy 77k, SiGe,
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DESIGNATION | QTY DESCRIPTION SUPPLIER
C1,C9 2 47pF microwave capacitors (0402) Murata Electronics North America, Inc.
Cc2 1 1.3pF microwave capacitor (0402) Murata Electronics North America, Inc.
C3,C4 2 150pF microwave capacitors (0402) Murata Electronics North America, Inc.
C5, C7,C10 3 100pF microwave capacitors (0402) Murata Electronics North America, Inc.
Ce, C8, C11 3 0.01pF microwave capacitors (0402) Murata Electronics North America, Inc.
R1 1 61.9Q £1% resistor (0402) Digi-Key Corp.
T 1 1:1 transformer (50:50) MABACT0060 M/A-Com, Inc.
U1 1 MAX2051 IC (20 TQFN-EP) Maxim Integrated Products, Inc.
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