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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ... -0.3Vto +5.5V

RF (RF is DC shorted to GND through a balun)................. 50mA OJA (NOES 3, 4) ..o
LO1, LO2t0 GND ..o -0.3Vto +0.3V 0JC (NOES 2, 3)..iiiiiiiiicc e
IF+, IF-to GND -0.3Vto (Vcc + 0.3V) Operating Temperature Range (Note 5).....

TAP 10 GND ..o -0.3Vto +1.4V Junction Temperature ...........cooovviiiiiiii
LOSEL t0 GND ..ooviiiiicc, -0.3Vto (Vce + 0.3V) Storage Temperature Range

LOBIASt0O GND.....oovoiiiiiiiiiiiciicc -0.3Vto (Vcc + 0.3V) Lead Temperature (soldering, 10s)

RF, LO1, LO2 Input Power (Note 1) ...coooiiiiiiiiii +20dBm

Continuous Power Dissipation (Note 2)

Note 1: Maximum, reliable, continuous input power applied to the RF and IF port of this device is +12dBm from a 50Q source.
Note 2: Based on junction temperature Ty = Tc + (6yc 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 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 china.maxim-ic.com/thermal-tutorial.
Note 4: 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 5: 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 RF signals applied, T¢c = -40°C to +85°C. IF+ and IF- are DC grounded through an
IF balun. Typical values are at Vcc = 5V, Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5.00 5.25 vV
Supply Current lcc 85 100 mA
LOSEL Input Logic-Low ViL 0.8 V
LOSEL Input Logic-High VIH 2 \
RECOMMENDED AC OPERATING CONDITIONS
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Components tuned for the 700MHz band 650 850
(Table 1), C1 = 7pF, C5 = 3.3pF (Notes 6, 7)
RF Frequency frF Components tuned for the 800MHz/900MHz MHz
cellular band (Table 1), C1 = 82pF, 800 1000
C5 = 2.0pF (Note 6)
LO Frequency fLo (Notes 6, 7) 650 1250 MHz
IF Frequency fE IF frequency rangg depends on external IF 0 250 MHz
transformer selection
LO Drive Level PLo (Note 6) -3 +3 dBm

MAXIMN
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AC ELECTRICAL CHARACTERISTICS (800MHz/900MHz CELLULAR BAND DOWNCON-
VERTER OPERATION)

(Typical Application Circuit, optimized for the 800MHz/900MHz cellular band (see Table 1), C1 = 82pF, C5 = 2pF, L1 and C4 not
used, Vcc = 4.75V to 5.25V, RF and LO ports driven from 50Q sources, PLo = -3dBm to +3dBm, PRr = 0dBm, frr = 815MHz to
1000MHz, fLo = 960MHz to 1180MHz, filF = 160MHz, fLo > frF, Tc = -40°C to +85°C, unless otherwise noted. Typical values are at

Vce = 5V, PRr = 0dBm, PLo = 0dBm, frr = 910MHz, fL o = 1070MHz, fiF = 160MHz, Tc = +25°C, unless otherwise noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 7.0 dB
Flatness over any one of three frequency
bands (fif = 160MHz):
Conversion Loss Flatness fRF = 827MHz to 849MHz +0.18 dB
fRF = 869MHz to 894MHz
fRF = 880MHz to 915MHz
Conversion Loss Variation Over Tc = +25°C to -40°C -0.3 dB
Temperature Tc = +25°C to +85°C 0.2
Input 1dB Compression Point P1dB (Note 9) 24 dBm
fRF1 = 910MHz, frF2 = 911MHz,
Input Third-Order Intercept Point [IP3 PRrF = 0dBm/tone, fLo = 1070MHz, 29 33 dBm
PLo = 0dBm, Tc = +25°C (Note 10)
Input IP3 Variation Over IP3 Tc = +25°C t0 -40°C 0.3 9B
Temperature Tc = +25°C to +85°C -0.3
2LO - 2RF Spurious Response at IF 2x2 65 dBc
3LO - 3RF Spurious Response at IF 3x3 75 dBc
Noise Figure NF Single sideband 7.0 dB
Noise Figure Under Blocking PBLOCKER = +8dBm 18 4B
(Note 11) PBLOCKER = +12dBm 22
) LO2 selected, PLo = +3dBm, Tc = +25°C 42 51
LO1-to-LO2 Isolation (Note 10) dB
LO1 selected, PLo = +3dBm, T¢c = +25°C 42 49
Maximum LO Leakage at RF Port PLo = +3dBm 27 dBm
Maximum LO Leakage at IF Port PLo = +3dBm -35 dBm
LO Switching Time 50% of LOSEL to IF, settled within 2 degrees 50 ns
Minimum RF-to-IF Isolation 45 dB
RF Port Return Loss 17 dB
LO1/LO2 port selected, LO2/LO1, RF, and IF o8
terminated into 50Q2
LO Port Return Loss dB
LO1/LO2 port unselected, LO2/LO1, RF, and 30
|IF terminated into 50Q2
IF Port Return Loss LO driven at 0dBm, RF terminated into 50Q 17 dB
MAXI/V 3
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AC ELECTRICAL CHARACTERISTICS (700MHz BAND DOWNCONVERTER OPERATION)

(Typical Application Circuit, optimized for the 700MHz band (see Table 1), C1 = 7pF, C5 = 3.3pF, L1 and C4 are not used, Vcc =
4.75V to 5.25V, RF and LO ports driven from 50Q sources, PLo = -3dBm to +3dBm, PRr = 0dBm, frr = 650MHz to 850MHz, fLo =
790MHz to 990MHz, fiIF = 140MHz, fLo > frr, Tc = +25°C, unless otherwise noted. Typical values are at Vcc = 5V, Prr = 0dBm,
PLO = 0dBm, fRF = 750MHz, fL0 = 890MHz, fiF = 140MHz, Tc = +25°C, unless otherwise noted.) (Notes 8, 10)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 6.1 6.9 8.1 dB
Input 1dB Compression Point P1dB fRF = 750MHz, PRr = 0dBm, PLo = 0dBm 24 dBm

fRF1 = 749MHz, frF2 = 750MHz,
Input Third-Order Intercept Point [IP3 fLo = 890MHz, Prr = 0dBm/tone, 29 33 dBm
PLo = 0dBm
LO Leakage at IF Port PLo = +3dBm -33 dBm
LO Leakage at RF Port PLo = +3dBm -20 dBm
RF-to-IF Isolation 36 49 dB
2LO - 2RF Spurious Response 2x2 65 dBc
3LO - 3RF Spurious Response 3x3 75 dBc

AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION)

(Typical Application Circuit, L1 = 4.7nH, C4 = 6pF, C1 = 82pF, C5 not used, Vcc = 4.75V to 5.25V, RF and LO ports are driven from
50Q sources, PLo = -3dBm to +3dBm, Pjr = 0dBm, frr = 815MHz to 1000MHz, f 0 = 960MHz to 1180MHz, fiF = 160MHz, f 0 > fRF,
Tc = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = 5V, PlF = 0dBm, PLo = 0dBm, frr = 910MHz, flo =
1070MHz, fir = 160MHz, Tc = +25°C, unless otherwise noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Conversion Loss Lc 7.4 dB

Flatness over any one of three frequency
bands (fif = 160MHz):

Conversion Loss Flatness fRF = 827MHz to 849MHz +0.3 dB
fRF = 869MHz to 894MHZz
fRF = 880MHz to 915MHz

Conversion Loss Variation Over Tc = +25°C to -40°C -0.3 dB

Temperature Tc = +25°C to +85°C 0.4

Input 1dB Compression Point P1dB (Note 9) 24 dBm
flF1 = 160MHz, fiF2 = 161MHz,

Input Third-Order Intercept Point [IP3 PIF = 0dBm/tone, fLo = 1070MHz, 28 31 dBm
PLo = 0dBm, Tc = +25°C (Note 10)

Input IP3 Variation Over IP3 Tc = +25°C to -40°C 1.2 4B

Temperature Tc = +25°C to +85°C -0.9

LO = 2IF Spur 64 dBc

LO + 3IF Spur 83 dBc

Output Noise Floor Pout = 0dBm (Note 11) -167 dBm/Hz

Note 6: Operation outside this range is possible, but with degraded performance of some parameters.

Note 7: Not production tested.

Note 8: All limits include external component losses. Output measurements are taken at IF or RF port of the Typical Application Circuit.

Note 9: Compression point characterized. It is advisable not to continuously operate the mixer RF/IF inputs above +12dBm.

Note 10: Guaranteed by design.

Note 11: Measured with external LO source noise filtered, so its noise floor is -174dBm/Hz. This specification reflects the effects of all
SNR degradations in the mixer, including the LO noise as defined in Application Note 2021: Specifications and Measurement
of Local Oscilator Noise in Integrated Circuit Base Station Mixers.

4 MAXIMN
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HRTEFFIE

(Typical Application Circuit, optimized for the 800MHz/900MHz cellular band (see Table 1), C1 = 82pF, C5 = 2pF, L1 and C4 not used,
Vce = 5.0V, PLo = 0dBm, Prr = 0dBm, fL 0 > fRF, fIF = 160MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 800MHz/900MHz cellular band (see Table 1), C1 = 82pF, C5 = 2pF, L1 and C4 not used,
Vce = 5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fiIF = 160MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 800MHz/900MHz cellular band (see Table 1), C1 = 82pF, C5 = 2pF, L1 and C4 not used,
Vce = 5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fiIF = 160MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 800MHz/900MHz cellular band (see Table 1), C1 = 82pF, C5 = 2pF, L1 and C4 not used,
Vce = 5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fiIF = 160MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 700MHz band (see Table 1), C1 = 7pF, C5 = 3.3pF, L1 and C4 are not used, Vcc =

5V, PLo = 0dBm, Prr = 0dBm, fL0 > fRF, fIF = 140MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 700MHz band (see Table 1), C1 = 7pF, C5 = 3.3pF, L1 and C4 are not used, Vcc =

5V, PLo = 0dBm, Prr = 0dBm, fL0 > fRF, fIF = 140MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 700MHz band (see Table 1), C1 = 7pF, C5 = 3.3pF, L1 and C4 are not used, Vcc =

5V, PLo = 0dBm, Prr = 0dBm, fL0 > fRF, fIF = 140MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, optimized for the 700MHz band (see Table 1), C1 = 7pF, C5 = 3.3pF, L1 and C4 are not used, Vcc =
5V, PLo = 0dBm, Prr = 0dBm, fLo > fRF, fIF = 140MHz, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, L1 = 4.7nH, C4 = 6pF, C5 not used, Vcc = 5.0V, PLo = 0dBm, Pjr = 0dBm, frr = fLo + fiF, fiIf = 160MHz,
Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, L1 = 4.7nH, C4 = 6pF, C5 not used, Vcc = 5.0V, PLo = 0dBm, P|r = 0dBm, fRr = fLo + fiF, fIF = 160MHz,
Tc = +25°C, unless otherwise noted.)
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AR EE . e T X LOSRAK T 960MHz i {16 1 5 1 ik
R, HSHMAX2029.

cdmaOne&-CDMA Development Group ] B 45 -
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RF iz O FI3E- F T [E 75

BIMAX20324F 4 T AR As 8 I, RE % A i P B UL AC 2
50Q, TEFFANERICEC T . H T A 113 P ERE -
A H AR, rUFERERBE. Eh A2
AR A, REu CE by S H AR TR 2 50Q.

LOFIN. ZEMeEfIFFEZ/ERS
MAX2032%} %} 650MHz £ 1250MHz LO# # 3 F A9 155 4w LO
TG AT T . X TLOMZEJEE N STOMHz &
O00MHz iy g814, 2% MAX2029. MAX2032 34 U5 N &
LO SPDTH- K, X — Kt nzhee i e M T Bkt . %
TR ARG WA S LOY 1, VT ANERIR % #8 75 I %
Pl 2 AT B L AR E AR . LOJF S st (] i AU {8 /N F
50ns, BEWS L JLT- AT A R GSM Y FHEESR . a0 Al F Bk
WIhEE, BIFRFEIEE - TLOMA . ZIFRBIHT
fr A(LOSEL)#E il - #far A~ 8 % = Wi, dkrp
LO2; AR TR, EHLOL. kX 4 H % 365
I, TEZ LOSELJ % F2 #HL - Z |, WA 5E% Voc i
(2 WL Absolute Maximum Ratings). LO1HILO2%i A P36
JERCZES50Q, AT Adm e — H82pF I fa EHLA .

MAXIMN




SEME. 650MHzZE 1000MHz

P9 4 A EBLO Ze o 8¢ 0 LO YK 3l B2 (AR B 14 i A 2h 2l -
Fr A f8 bR B HLE T-3dBm £ +3dBm LOF S5 T KA T .
Fr AR A 6 AR - A A i #5 FTLO 28 tvh i K ) 0K 2 00465 TR
g . LO% A 2 TF i th 2 8] A9 8 1RTIG fc Jo 18 2 © 56
FELS T R

B EIR S
MAX2032 A9 #%. 0 J — D XCFf . mi PERERY T IR IR & -
MEBLO Gz i i th A B R RO LO BRI , & 43 ) (a2
PR

ERF

MAX2032 5 4 #% 1) TF 55 3% Ju Bl 4 B i £ 250MHz. ixX #6274
43S 1% T 3R AL 0 (9 TIP2MEREJE B A %L . FRIRIFY. AT
B AN 11 HE P8 1R 256 IF 50Q 243 BT 4L S S0Q #
BT . BT A R 2 5, IFE WAL T
15dB. FAfE RARSRZREY, 24 IF/E b A 0. fPwf
TEIRARS 2 5 e — A 24P PR 2%, (B ULE AN F 5|
AR

1. BB R R TT IR

5 B g, FBLOZEfgs/HFX

RAES
B 03 H LT

REFILO % A3 N EBIC A £ 50Q, JofAMEICH o,
VET A Mgy, 6% A TG (650MHz 2 1000MHz) N,
RF i 1 1) S8 70 5 3 3566 0 T 15dB 5 LO s 11 fr) S8 70 =] 35t 454
#E415dB (960MHz £ 1180MHz) . REFILO% A it H 75 5%
FebR HR AR LTR).

A DA FE RF 3 11 22235 L-Cy 1 JE % #% (BPF), DU & b
AT A RE . SR S BN ST T AE R AR T
Be & P88 7E810MHz RESI A L-C BPF TYERT, ARSI
M TAER . SEBEARFEALIFICS, AT LAET A HEIRE
E TAEHERE . FEBRL1AICA ] RARAT 8 92 /Y VT BCE il (H
SRR RE TSR, HAEEERAT) .

IF%i B BT A 50Q (43 AT TEAL, It SNG40 E
11 (BELAE EL ) AR P-4 725 s 25 K5 3% BEL 570 % Ak g SOQ 5 v i L
(S W AT ST FE) -

DESIGNATION | QTY DESCRIPTION SUPPLIER
82pF microwave capacitor (0603). Use for 800MHz/
900MHz cellular band applications.
C1 1 Murata Electronics North America, Inc.
7pF microwave capacitor (0603). Use for 700MHz band
applications.
c2, 8171 Cg%zcm’ 6 82pF microwave capacitors (0603) Murata Electronics North America, Inc.
C3, C6, C9 3 0.01pF microwave capacitors (0603) Murata Electronics North America, Inc.
C4* BpF microwave capacitor (0603) —
2pF microwave capacitor (0603). Use for 800MHz/
900MHz cellular band applications.
Co5* 1 Murata Electronics North America, Inc.
3.3pF microwave capacitor (0603). Use for 700MHz band
applications.
L1~ 1 4.7nH inductor (0603) —
R1 1 523Q £1% resistor (0603) Digi-Key Corp.
T 1 MABAES0029 1:1 transformer (50:50) M/A-Com, Inc.
U1 1 MAX2032 IC (20 TQFN) Maxim Integrated Products, Inc.

AR TE A4S FITE LA ARSI 2R CARILL.
AR IS ITE T AP 246 CS.
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MAX2032

mLEE. 650MHzE 1000MHz ‘
LZ5 N EE SR, % HLOZE HRs/FFX

1t E FE FE
LOZ2 b 1 i & LI T DLl o B B R T AT S AL .
AT LA RE AR SR PRI LI, 15 ) BRI
FHEANME S . WRARMESR B + 1% 0 (i & FBE, AT DA 5%
£ 1 FEL L E

mEEE
Wit& B PCB & REM LIS A A EOR , FRIERF(F
SRR, DLBUNRFE. R, SRR E
PERE, Kz S |0 B B B B AR 4R 4, PCBIY
WA TE R 2 PCBRMLZ . IR & 22, e
AL AL XFOTE AR T R RE/ S 34
BAZ, Kedn iR R T AR SR 2 2 PCB. HL AT 5
A L& 2 MAX20329F kit , Gerber 3 {4 7] 7 china.maxim-
ic.com H {5155 .
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R i
RS R A R AR E R B R . A
R — VeI M, AR SRR, HEHER].

RIE B RF/BMEE

MAX2032 205 i % QFN-EP 3245 (1 #5458 4% (BP)#2: it 7 —
SR BB IARLE . FE R MAX2032 [ PCB S
EP 2 (AR #F B iF M #h i Mg e =2, M4, EPS5H
Sz AR AL T — SR EBGE I . EPwA N B 2 el
— R YT LR EPCBINHLZ
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E4ME. 650MHzZE 1000MHz
F 5/ N E gy, FHLOZE /X

B 7 [ FHEE B
™
1 m“—ow
YY)
3 5 ]
+}e
C5
A Z |z & %
_rt 2] UEJ L
c3 2 *
1 T C12
— — 1 15 4' |—< L02
C1 Vee 1] MAXIMN L] L02
2 klég MAX2032  |[14] Voo Ve
C11
ship Srae) L
4] e d
GND H ET_(;'1|[)_<LO1
Vee L < L0SEL
C6 C7
L L
c8
imin et
NOTE: L1 AND C4 USED ONLY FOR UPCONVERTER OPERATION. T I_
5 USED ONLY FOR DOWNCONVERTER OPERATION. — 09
BH1EE HEEL
PROCESS: SiGe BiCMOS

AN BT B B B AN AT BN £ A )R %ﬁiﬁl china.maxim-ic.
com/packages. iHEE, BRI, H7E - UER

ROHSTA 7. EIAEFEIs ] A 60 & RIF O FRAE AT , (L35 11 g
Bk, HROHSIRATL.

HRER EE LD MRS
2075 | A1 R QFN-EP T2055+3 21-0140
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