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PART TEMP RANGE PIN-PACKAGE
PKG

CODE

MAX2021ETX -40°C to +85°C
36 Thin QFN-EP*

(6mm x 6mm)
T3666-2

MAX2021ETX-T -40°C to +85°C
36 Thin QFN-EP*

(6mm x 6mm)
T3666-2

MAX2021ETX+ -40°C to +85°C
36 Thin QFN-EP*

(6mm x 6mm)
T3666-2

MAX2021ETX+T -40°C to +85°C
36 Thin QFN-EP*

(6mm x 6mm)
T3666-2

*
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ABSOLUTE MAXIMUM RATINGS

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.

VCC_ to GND ........................................................-0.3V to +5.5V
BBI+, BBI-, BBQ+, BBQ- to GND...............-3.5V to (VCC + 0.3V)
LO, RF to GND Maximum Current ......................................30mA
RF Input Power ...............................................................+30dBm
Baseband Differential I/Q Input Power (Note A) ............+20dBm 
LO Input Power...............................................................+10dBm
RBIASLO1 Maximum Current .............................................10mA
RBIASLO2 Maximum Current .............................................10mA

RBIASLO3 Maximum Current .............................................10mA
θJA (without air flow) ..........................................…………34°C/W
θJA (2.5m/s air flow) .........................................................28°C/W
θJC (junction to exposed paddle) ...................................8.5°C/W
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering 10s, non-lead free)...........+245°C 
Lead Temperature (soldering 10s, lead free) ..................+260°C

DC ELECTRICAL CHARACTERISTICS
(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q inputs terminated into 100Ω differential, LO input terminat-
ed into 50Ω, RF output terminated into 50Ω, 0V common-mode input, R1 = 432Ω, R2 = 619Ω, R3 = 332Ω, TC = -40°C to +85°C, unless
otherwise noted. Typical values are at VCC = +5V, VBBI = VBBQ = 1.4VP-P, fIQ = 1MHz, TC = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC 4.75 5.00 5.25 V

Total Supply Current ITOTAL Pins 3, 13, 15, 31, 33 all connected to VCC 230 271 315 mA

Total Power Dissipation 1355 1654 mW

Note A: Maximum reliable continuous power applied to the baseband differential port is +20dBm from an external 100Ω source.

AC ELECTRICAL CHARACTERISTICS (Modulator)
(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q differential inputs driven from a 100Ω DC-coupled
source, 0V common-mode input, PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 = 432Ω, R2 = 619Ω,
R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, VBBI = 1.4VP-P differential, VBBQ = 1.4VP-P differential, fIQ = 1MHz,
fLO = 900MHz, TC = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

BASEBAND INPUT

Baseb and  Input Di fferential Impedance fIQ = 1MHz 53 Ω

BB Common-Mode Input Voltage
Range

-3.5 0 +3.5 V

LO INPUT

LO Input Frequency Range 750 1200 MHz

LO Input Drive -6 +3 dBm

LO Input Return Loss RF and IF terminated (Note 3) 12 dB

I/Q MIXER OUTPUTS

fLO = 900MHz 21.1
Output IP3 OIP3

fBB1 = 1.8MHz,
fBB2 = 1.9MHz fLO = 1000MHz 22.3

dBm

Output IP2 OIP2
fBB1 = 1.8MHz,
fBB2 = 1.9MHz

57.9 dBm

Output P1dB
fBB = 25MHz,
PLO = 0dBm

16.7 dBm

Output Power POUT 0.7 dBm

Output Power Variation Over
Temperature

TC = -40°C to +85°C -0.016 dB/°C

Output-Power Flatness
Sweep fBB, PRF flatness for fBB from 1MHz
to 50MHz

0.15 dB
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RF INPUT

RF Frequency fRF 750 1200 MHz

Conversion Loss LC fBB = 25MHz (Note 7) 9.2 dB

Noise Figure NF fLO = 900MHz 9.3 dB

Noise Figure Under-Blocking NFBLOCK
fBLOCKER = 900MHz, PRF = 11dBm,
fRF = fLO = 890MHz (Note 8)

17.8 dB

Input Third-Order Intercept IIP3
fRF1 = 925MHz, fRF2 = 926MHz, fLO =
900MHz, PRF = PLO = 0dBm, fSPUR = 24MHz

35.2 dBm

Input Second-Order Intercept IIP2
fRF1 = 925MHz, fRF2 = 926MHz, fLO =
900MHz, PRF = PLO = 0dBm, fSPUR = 51MHz

76 dBm

Input 1dB Compression P1dB fIF = 50MHz, fLO = 900MHz, PLO = 0dBm 30 dBm

I/Q Gain Mismatch fBB = 1MHz, fLO = 900MHz, PLO = 0dBm 0.06 dB

PLO = 0dBm 1.1
I/Q Phase Mismatch

fBB = 1MHz,
fLO = 900MHz PLO = -3dBm 0.15

degrees

AC ELECTRICAL CHARACTERISTICS (Demodulator)
(MAX2021 Typical Application Circuit when operated as a demodulator, VCC = +4.75V to +5.25V, GND = 0V, differential baseband out-
puts converted to a 50Ω single-ended output, PRF = PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 =
432Ω, R2 = 619Ω, R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, TC = +25°C, unless otherwise noted.) (Notes 1, 2)

AC ELECTRICAL CHARACTERISTICS (Modulator) (continued)
(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q differential inputs driven from a 100Ω DC-coupled
source, 0V common-mode input, PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 = 432Ω, R2 = 619Ω,
R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, VBBI = 1.4VP-P differential, VBBQ = 1.4VP-P differential, fIQ = 1MHz,
fLO = 900MHz, TC = +25°C, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ACLR (1st Adjacent Channel
5MHz Offset)

Single-carrier WCDMA (Note 4) 65 dBc

LO Leakage
No external calibration, with each
baseband input terminated in 50Ω

-32 dBm

PLO = 0dBm 30 39.6
Sideband Suppression

No external calibration,
fLO = 920MHz PLO = -3dBm 43.5

dBc

Output Noise Density E ach b aseb and inp ut ter mi nated  i n 50Ω (N ote 5) -174 dBm/Hz

Output Noise Floor POUT = 0dBm, fLO = 900MHz (Note 6) -168 dBm/Hz

RF Return Loss (Note 3) 15 dB

Note 1: Guaranteed by design and characterization.
Note 2: TC is the temperature on the exposed paddle.
Note 3: Parameter also applies to demodulator topology.
Note 4: Single-carrier WCDMA with 10.5dB peak-to-average ratio at 0.1% complementary cumulative distribution function, 

PRF = -10dBm (PRF is chosen to give -65dBc ACLR).
Note 5: No baseband drive input. Measured with the inputs terminated in 50Ω. At low output levels, the output noise is thermal.
Note 6: The output noise versus POUT curve has the slope of LO noise (Ln dBc/Hz) due to reciprocal mixing.
Note 7: Conversion loss is measured from the single-ended RF input to single-ended combined baseband output.
Note 8: The LO noise (L = 10(Ln/10)), determined from the modulator measurements can be used to deduce the noise figure under- 

blocking at operating temperature (Tp in Kelvin), FBLOCK = 1 + (Lcn - 1) Tp / To + LPBLOCK / (1000kTo), where To = 290K, 
PBLOCK in mW, k is Boltzmann’s constant = 1.381 x 10(-23) J/K, and Lcn = 10(Lc/10), Lc is the conversion loss. Noise figure 
under-blocking in dB is NFBLOCK = 10 x log (FBLOCK). Refer to Application Note 3632.
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(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q differential inputs driven from a 100Ω DC-coupled
source, 0V common-mode input, PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 = 432Ω, R2 = 619Ω,
R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, VBBI = 1.4VP-P differential, VBBQ = 1.4VP-P differential, fIQ = 1MHz, 
fLO = 900MHz, TC = +25°C, unless otherwise noted.)
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OUTPUT IP3 vs. LO FREQUENCY
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(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q differential inputs driven from a 100Ω DC-coupled
source, 0V common-mode input, PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 = 432Ω, R2 = 619Ω,
R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, VBBI = 1.4VP-P differential, VBBQ = 1.4VP-P differential, fIQ = 1MHz, 
fLO = 900MHz, TC = +25°C, unless otherwise noted.)
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MODULATOR OUTPUT POWER
vs. INPUT POWER
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(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q differential inputs driven from a 100Ω DC-coupled
source, 0V common-mode input, PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 = 432Ω, R2 = 619Ω,
R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, VBBI = 1.4VP-P differential, VBBQ = 1.4VP-P differential, fIQ = 1MHz, 
fLO = 900MHz, TC = +25°C, unless otherwise noted.)
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(MAX2021 Typical Application Circuit, VCC = +4.75V to +5.25V, GND = 0V, I/Q differential inputs driven from a 100Ω DC-coupled
source, 0V common-mode input, PRF = 5dBm, PLO = 0dBm, 750MHz ≤ fLO ≤ 1200MHz, 50Ω LO and RF system impedance, R1 = 432Ω,
R2 = 619Ω, R3 = 332Ω, TC = -40°C to +85°C. Typical values are at VCC = +5V, fLO = 900MHz, TC = +25°C, unless otherwise noted.)
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μ

°

LO FREQ
(MHz)

RF FREQ
(MHz)

R1
(ΩΩΩΩ)

R2
(ΩΩΩΩ)

R3
(ΩΩΩΩ)

ICC
(mA)

OIP3
(dBm)

LO LEAK
(dBm)

IMAGE REJ
(dBc)

OIP2
(dBm)

420 620 330 271 19.6 -32.1 23.9 50.5

453 665 360 253 21.9 -32.7 34.0 51.0

499 698 402 229 18.9 -33.7 30.0 52.6

549 806 464 205 15.7 -34.4 23.7 46.0

800 801.8

650 1000 550 173 13.6 -34.2 23.3 32.3

420 620 330 271 20.7 -31.4 43.4 54.0

453 665 360 253 21.6 -31.6 42.4 55.4

499 698 402 229 20.6 -31.8 42.7 59.8

549 806 464 205 19.0 -31.9 40.3 50.7

900 901.8

650 1000 550 173 14.9 -30.5 25.0 34.6

420 620 330 271 22.4 -32.8 39.3 55.5

453 665 360 253 22.2 -33.2 39.1 56.3

499 698 402 229 19.9 -33.8 43.5 55.0

549 806 464 205 17.6 -34.8 40.5 51.4

1000 1001.8

650 1000 550 173 14.6 -33.9 36.8 32.8

—
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LO FREQ
(MHz)

RF FREQ
(MHz)

R1
(ΩΩΩΩ)

R2
(ΩΩΩΩ)

R3
(ΩΩΩΩ)

ICC
(mA)

CONVER SIO N
LOSS ( dB)

IIP3
(dBm)

57MHz IIP2
(dBm)

420 620 330 269 9.8 33.85 62.1

453 665 360 254 9.83 33.98 62.9

499 698 402 230 9.81 32.2 66.6

549 806 464 207 9.84 31.1 66.86

800 771

650 1000 550 173 9.95 29.87 65.25

420 620 330 269 9.21 33.1 68

453 665 360 254 9.25 33.9 66.87

499 698 402 230 9.36 34.77 66.7

549 806 464 207 9.39 35.3 66.6

900 871

650 1000 550 173 9.46 32 64.64

420 620 330 269 9.47 34.9 > 77.7

453 665 360 254 9.5 35.4 > 77.5

499 698 402 230 9.53 34.58 > 76.5

549 806 464 207 9.5 33.15 > 76.5

1000 971

650 1000 550 173 9.61 31.5 76

—

° °
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COMPONENT VALUE DESCRIPTION

C1, C6, C7, C10, C13 33pF 33pF ±5%, 50V C0G ceramic capacitors (0402)

C2, C5, C8, C11, C12 0.1μF 0.1μF ±10%, 16V X7R ceramic capacitors (0603)

C3 82pF 82pF ±5%, 50V C0G ceramic capacitor (0402)

C9 8.2pF 8.2pF ±0.1pF, 50V C0G ceramic capacitor (0402)

R1 432Ω 432Ω ±1% resistor (0402)

R2 619Ω 619Ω ±1% resistor (0402)

R3 332Ω 332Ω ±1% resistor (0402)

(
www.maxim-ic.com.cn/packages )

PROCESS: SiGe BiCMOS


