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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
RF (RF is DC shorted to GND through a balun)..................50mA
LO1, LO2 to GND..................................................-0.3V to +0.3V
IF+, IF- to GND...........................................-0.3V to (VCC + 0.3V)
TAP to GND...........................................................-0.3V to +1.4V
LOSEL to GND ...........................................-0.3V to (VCC + 0.3V)
LOBIAS to GND..........................................-0.3V to (VCC + 0.3V)
RF, LO1, LO2 Input Power* ............................................+20dBm

Continuous Power Dissipation (TC = +85°C) (Note A)
20-Pin Thin QFN-EP................................................................5W

θJA (Note B)....................................................................+38°C/W
θJC .................................................................................+13°C/W
Operating Temperature Range (Note C) ....TC = -40°C to +85°C
Maximum Junction Temperature .....................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

Note A: Based on junction temperature TJ = TC + (θJC x VCC x ICC). This formula can be used when the temperature of the
exposed paddle 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 B: Junction temperature TJ = TA + (θJA x VCC x ICC). This formula can be used when the ambient temperature of the EV kit
PCB is known. The junction temperature must not exceed +150°C. See the Applications Information section for details.

Note C: TC is the temperature on the exposed paddle of the package. TA is the ambient temperature of the device and PCB.

AC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +4.75V to +5.25V, RF and LO ports are driven from 50Ω sources,
PLO = -3dBm to +3dBm, PRF = 0dBm, fRF = 815MHz to 1000MHz, fLO = 570MHz to 900MHz, fIF = 90MHz, fLO < fRF, TC = -40°C to
+85°C, unless otherwise noted. Typical values are at VCC = +5V, PLO = 0dBm, fRF = 920MHz, fLO = 830MHz, fIF = 90MHz, 
TC = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RF Frequency Range fRF (Note 2) 815 1000 MHz

LO Frequency Range fLO (Note 2) 570 900 MHz

IF Frequency Range fIF External IF transformer dependence (Note 2) DC 250 MHz

LO Drive PLO (Note 2) -3 +3 dBm

LO2 selected, PLO = +3dBm, TC = +25°C,
fRF = 920MHz to 960MHz, fLO = 830MHz to
870MHz

48 53

LO1-to-LO2 Isolation (Note 3)
LO1 selected, PLO = +3dBm, TC = +25°C,
fRF = 920MHz to 960MHz, fLO = 830MHz to
870MHz

50 56

dB

Maximum LO Leakage at RF Port PLO = +3dBm -17 dBm

Maximum LO Leakage at IF Port
PLO = +3dBm, fRF = 920MHz to 960MHz,
fLO = 830MHz to 870MHz (Note 3)

-29.5 -23 dBm

*Maximum reliable continuous input power applied to the RF, LO, and IF ports of this device is +15dBm from a 50Ω source.

DC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, VCC = +4.75V to +5.25V, no RF signals applied, TC = -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 VCC 4.75 5.00 5.25 V

Supply Current ICC 85 100 mA

LOSEL Input Logic-Low VIL 0.8 V

LOSEL Input Logic-High VIH 2 V

Input Current IIH, IIL ±0.01 μA
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AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER OPERATION)
(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +4.75V to +5.25V, RF and LO ports are driven from 50Ω sources,
PLO = -3dBm to +3dBm, PRF = 0dBm, fRF = 815MHz to 1000MHz, fLO = 570MHz to 900MHz, fIF = 90MHz, fLO < fRF, TC = -40°C to
+85°C, unless otherwise noted. Typical values are at VCC = +5V, PLO = 0dBm, fRF = 920MHz, fLO = 830MHz, fIF = 90MHz, 
TC = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Conversion Loss GC 6.5 dB

Flatness over any one of three frequency
bands (fIF = 90MHz):
fRF = 827MHz to 849MHz
fRF = 869MHz to 894MHz
fRF = 880MHz to 915MHz

±0.2
Conversion Loss Flatness (Note 3)

fRF = 920MHz to 960MHz ±0.4

dB

TC = +25°C to -40°C -0.28Conversion Loss Variation Over
Temperature TC = +25°C to +85°C 0.35

dB

Input Compression Point P1dB (Note 4) 27 dBm

Input Third-Order Intercept Point IIP3
fRF1 = 920MHz, fRF2 = 921MHz,
PRF = 0dBm/tone, PLO = 0dBm, TC = +25°C
(Note 3)

33 36.5 dBm

TC = +25°C to -40°C -0.6Input IP3 Variation Over
Temperature

IIP3
TC = +25°C to +85°C 0.4

dB

Output Third-Order Intercept Point OIP3
fRF1 = 920MHz, fRF2 = 921MHz, PRF =
0dBm/tone, PLO = 0dBm, TC = +25°C
(Note 3)

26 30 dBm

2 x 2
2RF - 2LO, PRF = -10dBm, fRF = 920MHz to
960MHz (fLO = 830MHz to 870MHz),
TC = +25°C

62 72
Spurious Response at IF (Note 3)

3 x 3 3RF - 3LO, PRF = -10dBm 96

dBc

Noise Figure NF Single sideband 6.7 dB

PBLOCKER = +8dBm 15Noise Figure Under Blocking
(Note 5) PBLOCKER = +12dBm 19

dB

AC ELECTRICAL CHARACTERISTICS (continued)
(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +4.75V to +5.25V, RF and LO ports are driven from 50Ω sources,
PLO = -3dBm to +3dBm, PRF = 0dBm, fRF = 815MHz to 1000MHz, fLO = 570MHz to 900MHz, fIF = 90MHz, fLO < fRF, TC = -40°C to
+85°C, unless otherwise noted. Typical values are at VCC = +5V, PLO = 0dBm, fRF = 920MHz, fLO = 830MHz, fIF = 90MHz, 
TC = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LO Switching Time 50% of LOSEL to IF, settled within 2 degrees 50 ns

Minimum RF-to-IF Isolation
fRF = 920MHz to 960MHz, fLO = 830MHz to
870MHz (Note 3)

38 47 dB

RF Port Return Loss 18 dB

LO1/LO2 port selected, LO2/LO1, RF, and IF
terminated into 50Ω

19

LO Port Return Loss
LO1/LO2 port unselected, LO2/LO1, RF, and
IF terminated into 50Ω

31

dB

IF Port Return Loss LO driven at 0dBm, RF terminated into 50Ω 23 dB
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Note 1: All limits include external component losses. Output measurements are taken at IF or RF port of the Typical Application Circuit.
Note 2: Operation outside this range is possible, but with degraded performance of some parameters.
Note 3: Guaranteed by design. 
Note 4: Compression point characterized. It is advisable not to continuously operate the mixer RF/IF inputs above +15dBm.
Note 5: Measured with external LO source noise filtered, so its noise floor is -174dBm/Hz at 100MHz offset. This specification reflects the

effects of all SNR degradations in the mixer, including the LO noise as defined in Maxim Application Note 2021.

AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION)
(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, C5 not used, VCC = +4.75V to +5.25V, RF and LO ports are driven from 50Ω
sources, PLO = -3dBm to +3dBm, PIF = 0dBm, fRF = 815MHz to 1000MHz, fLO = 570MHz to 900MHz, fIF = 90MHz, fLO < fRF, 
TC = -40°C to +85°C, unless otherwise noted. Typical values are at VCC = +5V, PLO = 0dBm, fRF = 920MHz, fLO = 830MHz, 
fIF = 90MHz, TC = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Conversion Loss GC 6 dB

Conversion Loss Flatness

Flatness over any one of four frequency
bands (fIF = 90MHz):
fRF = 827MHz to 849MHz
fRF = 869MHz to 894MHz
fRF = 880MHz to 915MHz
fRF = 920MHz to 960MHz

±0.3 dB

TC = +25°C to -40°C -0.4Conversion Loss Variation Over
Temperature TC = +25°C to +85°C 0.3

dB

Input Compression Point P1dB (Note 4) 25 dBm

Input Third-Order Intercept Point IIP3
fIF1 = 90MHz, fIF2 = 91MHz (results in
fRF1 = 920MHz, fRF2 = 921MHz), PIF =
0d Bm /tone, P LO =  0d Bm , TC  =  + 25°C  ( N ote 3) 

34 39 dBm

TC = +25°C to -40°C -0.6Input IP3 Variation Over
Temperature

IIP3
TC = +25°C to +85°C -0.6

dB

LO ± 2IF Spur 71 dBc

LO ± 3IF Spur 86 dBc

Output Noise Floor POUT = 0dBm (Note 5) -167 dBm/Hz
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(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +5.0V, PLO = 0dBm, PRF = 0dBm, fLO < fRF, fIF = 90MHz, unless
otherwise noted.)
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Downconverter Curves

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +5.0V, PLO = 0dBm, PRF = 0dBm, fLO < fRF, fIF = 90MHz, unless
otherwise noted.)
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Downconverter Curves

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +5.0V, PLO = 0dBm, PRF = 0dBm, fLO < fRF, fIF = 90MHz, unless
otherwise noted.)
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Downconverter Curves

(Typical Application Circuit, C5 = 3.3pF, L1 and C4 not used, VCC = +5.0V, PLO = 0dBm, PRF = 0dBm, fLO < fRF, fIF = 90MHz, unless
otherwise noted.)
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(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, C5 not used, VCC = +5.0V, PLO = 0dBm, PIF = 0dBm, fRF = fLO + fIF,
fIF = 90MHz, unless otherwise noted.)

Upconverter Curves

3

5

4

7

6

8

9

820 920870 970 1020

CONVERSION LOSS vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

1

RF FREQUENCY (MHz)

CO
NV

ER
SI

ON
 L

OS
S 

(d
B)

TC = +85°C

TC = +25°C

TC = -40°C

3

5

4

7

6

8

9

820 920870 970 1020

CONVERSION LOSS vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

2

RF FREQUENCY (MHz)

CO
NV

ER
SI

ON
 L

OS
S 

(d
B)

PLO = -3dBm, 0dBm, +3dBm

3

5

4

7

6

8

9

820 920870 970 1020

CONVERSION LOSS vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

3

RF FREQUENCY (MHz)

CO
NV

ER
SI

ON
 L

OS
S 

(d
B)

VCC = 4.75V, 5.0V, 5.25V

25

30

40

35

45

50

INPUT IP3 vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

4

RF FREQUENCY (MHz)

IN
PU

T 
IP

3 
(d

Bm
)

820 920870 970 1020

TC = +85°C

TC = +25°C

TC = -40°C

25

30

40

35

45

50

INPUT IP3 vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

5

RF FREQUENCY (MHz)

IN
PU

T 
IP

3 
(d

Bm
)

820 920870 970 1020

PLO = -3dBm, 0dBm, +3dBm

25

30

40

35

45

50

INPUT IP3 vs. RF FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

6

RF FREQUENCY (MHz)

IN
PU

T 
IP

3 
(d

Bm
)

820 920870 970 1020

VCC = 5.0V

VCC = 5.25V

VCC = 4.75V

90

80

70

60

50
730 830780 880 930

LO + 2IF REJECTION vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

7

LO FREQUENCY (MHz)

LO
 +

 2
IF

 R
EJ

EC
TI

ON
 (d

Bc
)

TC = +85°C

TC = +25°C

TC = -40°C
PIF = 0dBm

90

80

70

60

50
730 830780 880 930

LO + 2IF REJECTION vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

8

LO FREQUENCY (MHz)

LO
 +

 2
IF

 R
EJ

EC
TI

ON
 (d

Bc
)

PIF = 0dBm

PLO = -3dBm

PLO = 0dBm
PLO = +3dBm

90

80

70

60

50
730 830780 880 930

LO + 2IF REJECTION vs. LO FREQUENCY
(L-C BPF TUNED FOR 940MHz RF FREQUENCY)

M
AX

20
29

 to
c0

9

LO FREQUENCY (MHz)

LO
 +

 2
IF

 R
EJ

EC
TI

ON
 (d

Bc
)

PIF = 0dBm

VCC = 5.0V

VCC = 5.25V

VCC = 4.75V



10 ______________________________________________________________________________________

Upconverter Curves

(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, C5 not used, VCC = +5.0V, PLO = 0dBm, PIF = 0dBm, fRF = fLO + fIF,
fIF = 90MHz, unless otherwise noted.)
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Upconverter Curves

(Typical Application Circuit, L1 = 4.7nH, C4 = 4.7pF, C5 not used, VCC = +5.0V, PLO = 0dBm, PIF = 0dBm, fRF = fLO + fIF,
fIF = 90MHz, unless otherwise noted.)
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1, 6, 8, 14 VCC

2 RF

3 TAP

4, 5, 10, 12,
13, 16, 17, 20

GND

7 LOBIAS

9 LOSEL

11 LO1

15 LO2

18, 19 IF-, IF+

EP GND

Ω

Ω ±
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COMPONENT VALUE DESCRIPTION

C 1, C 2, C 7, C 8,
C 10, C 11, C12

82pF Microwave capacitors (0603)

C3, C6, C9 10nF Microwave capacitors (0603)

C4* 4.7pF Microwave capacitor (0603)

C5** 3.3pF Microwave capacitor (0603)

L1* 4.7nH Inductor (0603)

R1 523Ω ±1% resistor (0603)

T1 1:1 IF balun M/A-COM: MABAES0029

U1 MAX2029 Maxim IC

*
**
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