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PART TEMP RANGE PIN-PACKAGE
PKG

CODE

MAX9985ETX -40°C to +85°C
36 Thi n QFN- E P *
(6mm x 6mm)

T3666-2

MAX9985ETX-T -40°C to +85°C
36 Thi n QFN- E P *
(6mm x 6mm),

T/R
T3666-2

MAX9985ETX+ -40°C to +85°C
36 Thi n QFN- E P *
(6mm x 6mm),
lead free, bulk

T3666-2

MAX9985ETX+T -40°C to +85°C
36 Thi n QFN- E P *
(6mm x 6mm),
lead free, T/R

T3666-2
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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS
(Using the Typical Application Circuit, no input RF or LO signals applied, VCC = 4.75V to 5.25V, TC = -40°C to +85°C. Typical values
are at VCC = 5.0V, TC = +25°C, unless otherwise noted.)

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
LO1, LO2 to GND ...............................................................±0.3V
Any Other Pins to GND...............................-0.3V to (VCC + 0.3V)
RFMAIN, RFDIV, and LO_ Input Power ..........................+20dBm
RFMAIN, RFDIV Current (RF is DC shorted to GND through

balun) ...............................................................................50mA
Continuous Power Dissipation (TC = +70°C) (Note A)

36-Pin Thin QFN (derate 26mW/°C above +70°C) .........10.8W
Operating Temperature Range ...........................-40°C to +85°C

Maximum Junction Temperature Range..........................+150°C
θJA .................................................................................+38°C/W
θJC...................................................................................7.4°C/W
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC 4.75 5 5.25 V

Total supply current (see Table 1 for lower
current settings)

400 440

VCC (pin 16) 80

VCC (pin 30) 80

IFM+/IFM- (total of both) 105

Supply Current ICC

IFD+/IFD- (total of both) 105

mA

LOSEL Input High Voltage VIH 2 V

LOSEL Input Low Voltage VIL 0.8 V

LOSEL Input Current IIH and IIL -10 +10 μA

AC ELECTRICAL CHARACTERISTICS
(Using the Typical Application Circuit, VCC = 4.75V to 5.25V, RF and LO ports are driven from 50Ω sources, PLO = -3dBm to +3dBm,
PRF = -5dBm, fRF = 820MHz to 920MHz, fLO = 670MHz to 865MHz, fIF = 100MHz, fRF > fLO, TC = -40°C to +85°C. Typical values are at
VCC = 5.0V, PRF = -5dBm, PLO = 0dBm, fRF = 870MHz, fLO = 770MHz, fIF = 100MHz, TC = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RF Frequency fRF (Note 2) 700 1000 MHz

LO Frequency fLO (Note 2) 570 865 MHz

IF Frequency fIF
IF matching components affect the IF
frequency range (Note 2)

50 250 MHz

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

Conversion Gain GC (Note 6) 4.5 6 7.5 dB

Gain Variation over Temperature -0.012 dB/°C

Conversion Gain Flatness

Fl atness over  any one of thr ee fr equency b and s:
   fRF = 824MHz to 849MHz
   fRF = 869MHz to 894MHz
   fRF = 880MHz to 915MHz

±0.1 dB

Note A: TC is the temperature on the exposed paddle of the package.
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Noise Figure, Single Sideband NF fIF = 190MHz, no blockers present (Note 3) 10.5 13 dB

Noise Figure under Blocking
Condition

+11dBm blocker tone applied to RF port at
961MHz, fRF = 860MHz, fLO = 670MHz,
fIFDESIRED = 190MHz,
fBLOCKER = 291MHz (Notes 3, 4)

21 26 dB

Input Compression Point P1dB 16.2 dBm

Output Compression Point OP1dB 18.5 21.2 dBm

PBLOCKER = +8dBm 0.1Small-Signal Compression under
Blocking Conditions

PRF = -5dBm, fRF =
870MHz, fBLOCKER
= 871MHz PBLOCKER = +11dBm 0.25

dB

Third-Order Input Intercept Point IIP3
fRF1-fRF2 = 1MHz, fIF = 100MHz,
PRF = -5dBm/tone

28.5 dBm

Third-Order Input Intercept Point
Variation over Temperature

-0.01 dB/°C

Third-Order Output Intercept
Point

OIP3
PRF = -5dBm/tone, fIF = 100MHz,
fRF1-fRF2 = 1MHz (Note 3)

32.0 34.5 dBm

PRF = -10dBm 63 77
2RF-2LO Spur 2 x 2

fRF = 870MHz, fLO
= 770MHz, fSPUR =
820MHz (Note 3) PRF = -5dBm 58 72

dBc

PRF = -10dBm 70 85
3RF-3LO Spur 3 x 3

fRF = 870MHz, fLO
= 770MHz, fSPUR =
803.3MHz (Note 3) PRF = -5dBm 60 75

dBc

LO1-to-LO2 Port Isolation
PLO1 = +3dBm, PLO2 = +3dBm,
fLO1-fLO2 = 1MHz, PRF = -5dBm,
fIF = 100MHz (Notes 3, 5)

39 43 dB

Maximum LO Leakage at RF Port -40 -30 dBm

M axi m um  2LO Leakag e at RF P or t -45 -20 dBm

Maximum LO Leakage at IF Port -30 -20 dBm

Minimum RF-to-IF Isolation 30 45 dB

Minimum Channel-to-Channel
Isolation

PRF = -10dBm, RFMAIN (RFDIV) power
measured at IFDIV (IFMAIN), relative to
IFMAIN (IFDIV), all unused ports terminated
to 50Ω

40 47 dB

AC ELECTRICAL CHARACTERISTICS (continued)
(Using the Typical Application Circuit, VCC = 4.75V to 5.25V, RF and LO ports are driven from 50Ω sources, PLO = -3dBm to +3dBm,
PRF = -5dBm, fRF = 820MHz to 920MHz, fLO = 670MHz to 865MHz, fIF = 100MHz, fRF > fLO, TC = -40°C to +85°C. Typical values are at
VCC = 5.0V, PRF = -5dBm, PLO = 0dBm, fRF = 870MHz, fLO = 770MHz, fIF = 100MHz, TC = +25°C, unless otherwise noted.) (Note 1)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LO Switching Time
50% of LOSEL to IF settled within 2 degrees
(Note 3)

0.05 1 μs

RF Input Impedance 50 Ω

LO Input Impedance 50 Ω

IF Output Impedance Differential 200 Ω

RF Input Return Loss LO on and IF terminated 24 dB

LO port selected 35
LO Input Return Loss

LO port unselected 36
dB

IF Return Loss RF terminated in 50Ω 20 dB

AC ELECTRICAL CHARACTERISTICS (continued)
(Using the Typical Application Circuit, VCC = 4.75V to 5.25V, RF and LO ports are driven from 50Ω sources, PLO = -3dBm to +3dBm,
PRF = -5dBm, fRF = 820MHz to 920MHz, fLO = 670MHz to 865MHz, fIF = 100MHz, fRF > fLO, TC = -40°C to +85°C. Typical values are at
VCC = 5.0V, PRF = -5dBm, PLO = 0dBm, fRF = 870MHz, fLO = 770MHz, fIF = 100MHz, TC = +25°C, unless otherwise noted.) (Note 1)

Note 1: All limits reflect losses of external components. Output measurements taken at IF outputs of the Typical Application Circuit.
Note 2: Performance is guaranteed for fRF = 820MHz to 920MHz, fLO = 670MHz to 865MHz, and fIF = 100MHz. Operation outside

this range is possible, but with degraded performance of some parameters. See the Typical Operating Characteristics.
Note 3: Guaranteed by design and characterization.
Note 4: Measured with external LO source noise filtered so the noise floor is -174dBm/Hz. This specification reflects the effects of all

SNR degradations in the mixer including the LO noise, as defined in Maxim Application Note 2021.
Note 5: Measured at IF port at IF frequency. LOSEL may be in any logic state.
Note 6: Performance at TC = -40°C is guaranteed by design.
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(Using the Typical Application Circuit, VCC = 5.0V, PLO = 0dBm, PRF = -5dBm, fRF > fLO, fIF = 100MHz, TC = +25°C, unless other-
wise noted.)
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(Using the Typical Application Circuit, VCC = 5.0V, PLO = 0dBm, PRF = -5dBm, fRF > fLO, fIF = 100MHz, TC = +25°C, unless other-
wise noted.)
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(Using the Typical Application Circuit, VCC = 5.0V, PLO = 0dBm, PRF = -5dBm, fRF > fLO, fIF = 100MHz, TC = +25°C, unless other-
wise noted.)
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(Using the Typical Application Circuit, VCC = 5.0V, PLO = 0dBm, PRF = -5dBm, fRF > fLO, fIF = 100MHz, TC = +25°C, unless other-
wise noted.)
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(Using the Typical Application Circuit, VCC = 5.0V, PLO = 0dBm, PRF = -5dBm, fRF > fLO, fIF = 100MHz, TC = +25°C, unless other-
wise noted.)
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(Using the Typical Application Circuit, VCC = 5.0V, PLO = 0dBm, PRF = -5dBm, fRF > fLO, fIF = 100MHz, TC = +25°C, unless other-
wise noted.)
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1 RFMAIN

2 TAPMAIN

3, 5, 7, 12,
20, 22, 24,
25, 26, 34

GND

 

4, 6, 10, 16,
21, 30, 36

VCC

8 TAPDIV

9 RFDIV
 

11 IFDBIAS

13, 14 IFD+, IFD-

15 LEXTD

17 LODBIAS

18, 28 N.C.

19 LO1

23 LOSEL

27 LO2

29 LOMBIAS

31 LEXTM

32, 33 IFM-, IFM+

35 IFMBIAS
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Ω

Ω
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Ω

COMPONENT VALUE DESCRIPTION

C1, C2, C7, C8 39pF Microwave capacitors (0402)

C3, C6 0.033μF Microwave capacitors (0603)

C4, C5 — Not used

C9, C13, C15,
C17, C18

0.01μF Microwave capacitors (0402)

C10, C11, C12,
C19, C20, C21

150pF Microwave capacitors (0603)

C14, C16 82pF Microwave capacitors (0402)

L1, L2, L4, L5 560nH
Wire-wound high-Q inductors
(0805)

L3, L6 30nH
Wire-wound high-Q inductors
(0603)

R1, R4 1.07kΩ ±1% resistors (0402)

R2, R5 1.1kΩ ±1% resistors (0402)

R3, R6 0Ω Resistors (1206)

T1, T2 4:1
Transformers (200:50)
Mini-Circuits TC4-1W-7A

U1 — MAX9985 IC

http://www.maxim-ic.com.cn
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MAX9985

THIN QFN
6mm x 6mm

TOP VIEW (with
exposed paddle on
the bottom of the
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