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ABSOLUTE MAXIMUM RATINGS

VCC 1O GND .o -0.3Vto +5.5V OJA (NOTES 2, 3) ..o +38°C/W
RF_, LOt0 GND...oviiiiiii -0.3V to +0.3V BJC (NOE 3) it 7.4°C/W
IFM_, IFD_, IFM_SET, IFD_SET, LO_ADJ_M, Operating Case Temperature Range
LO_ADJ_D to GND (NOE 4) 1o Tc =-40°C to +85°C
RF_, LO INPUL POWET ....oiiiiiiiicc e Junction Temperature ...........ccocovviiiiiiiiiici e +150°C
RF_, LO Current (RF and LO are DC shorted to GND Storage Temperature Range................ ....-65°C to +150°C
through balun)........coccoiiiiii 50mA Lead Temperature (soldering, 10S) .....c.cccoovviiiiiiiiiinann. +300°C

Continuous Power Dissipation (Note 1) ........cocevviiiiiiinne. 8.7W

Note 1: Based on junction temperature Ty = Tc + (6yc X Ve 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 + (6ya X Vo X o). 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: T 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.

+5.0V SUPPLY DC ELECTRICAL CHARACTERISTICS

(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
Vce = +5.0V, Tc = +25°C, unless otherwise noted. R1 = R4 = 750Q, R2 = R5 = 698Q.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5 5.25 \
Supply Current Icc Total supply current 388 420 mA

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, no input RF or LO signals applied, Tc = -40°C to +85°C. Typical values are at
Vce = +3.3V, Tc = +25°C, unless otherwise noted. R1 = R4 = 1.1kQ; R2 = R5 = 845Q.) (Note 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce (Note 6) 3 3.3 3.6 Vv
Supply Current lcc Total supply current 279 mA

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF Frequency fRF (Notes 5, 7) 3000 4000 MHz
LO Frequency fLo (Notes 5, 7) 2650 3700 MHz

Using Mini-Circuits TC4-1W-17 4:1

transformer as defined in the Typical
Application Circuit, IF matching 100 500
components affect the IF frequency range
IF Frequency fiF (Notes 5, 7) MHz

Using alternative Mini-Circuits TC4-1W-7A
4:1 transformer, IF matching components 50 250
affect the IF frequency range (Notes 5, 7)

LO Drive Level PLo (Note 7) -3 +3 dBm

2 MAXIMN
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+5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to +3dBm,
PRF = -5dBm, frRr = 3200MHz to 3900MHz, fLo = 2800MHz to 3600MHz, fir = 350MHz, fRrF > fLO, Tc = -40°C to +85°C. Typical val-
ues are at Vcc = +5.0V, PRr = -5dBm, PLo = 0dBm, frr = 3550MHz, f o = 3200MHz, fif = 350MHz, Tc = +25°C, unless otherwise

noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Gain Ge Tc = +25°C (Notes 6, 9) 7.3 8.3 9.3 dB
) . fRF = 3200MHz to 3900MHz, over any
Conversion Gain Flatness 100MHz band 0.15 dB
Gain Variation Over Temperature TCca Tg;SZOOMHz 10 3900MHz, Tc = -40°C to -0.01 dB/°C
Input Compression Point IP1dB (Notes 6, 9, 10) 9.8 11.4 dBm
fRF1 - fRF2 = 1MHz, PrF = -5dBm per tone 216 243
(Notes 6, 9)
Third-Order Input Intercept Point 11P3 fRF = 3550MHz, fRF1 - fRF2 = 1MHz, dBm
PRF = -5dBm per tone, Tc = +25°C 22 24.3
(Notes 6, 9)
Th|rd—Qrder Input Intercept Point fRE1 - fRE2 = MHZ, Te = -40°C to +85°C +03 dBm
Variation Over Temperature
Single sideband, no blockers present
(Notes 5, 6) 10.5 13
Noise Figure NFssB daB
Single sideband, no blockers present, 105 115
fRF = 3500MHz, Tc = +25°C (Notes 5, 6) ' ’
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc = -40°C to +85°C 0.018 dB/C
I , fBLOCKER = 3700MHz, PBLOCKER = 8dBm,
ggf;g%:re Under Blocking NFg | fRF =3450MHz, fLo = 3100MHz, PLo = 0dBm, 21 25 dB
Vee =5.0V, Te = +25°C (Notes 5, 6, 11)
PRF = -10dBm,
fRF = 3500MHz, fL 0 = (Notes 5, 6) 68 74
2RF-2LO Spurious Rejection 2x2 3150MHz, fspur = fLo + dBc
175MHz, Tc = +25°C | PRF =-5dBm, 63 69
(Notes 6, 9)
PrF = -10dBm,
fRF = 3500MHZ, Lo = | (Notes 5, 6) 77 86
3RF-3LO Spurious Rejection 3x3 3150MHz, fspur = fLO + dBc
116.67MHz, Tc = +25°C | PRF =-5dBm, 67 76
(Notes 6, 9)
RF Input Return Loss !_O on and IF terminated into a matched 154 dB
impedance
LO Input Return Loss RF and IF terminated into a matched 14 dB
impedance
IF Output Impedance 7 Nominal differential impedance at the IC’s 200 o
IF outputs
MAXIMV 3
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+5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to +3dBm,
PrrF = -5dBm, frr = 3200MHz to 3900MHz, fLo = 2800MHz to 3600MHz, fiF = 350MHz, frr > fLO, Tc = -40°C to +85°C. Typical val-
ues are at Vcc = +5.0V, PRF = -5dBm, PLo = 0dBm, frr = 3550MHz, f o = 3200MHz, fif = 350MHz, Tc = +25°C, unless otherwise

noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

RF terminated into 50Q, LO driven by a 50Q

IF Output Return Loss source, IF transformed to 509 using . 18 dB
external components shown in the Typical
Application Circuit

RF-to-IF Isolation 28 dB

LO Leakage at RF Port (Notes 6, 9) -31 -24 dBm

2L0O Leakage at RF Port -30 dBm

LO Leakage at IF Port -23 dBm
RFMAIN (RFDIV) converted power

) measured at IFDIV (IFMAIN), relative to

Channel Isolation IFMAIN (IFDIV), all unused ports terminated | >0 39 ds

to 50Q (Notes 6, 9)

+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, typical values are at Vcc = +3.3V, PrRr = -5dBm, PLo = 0dBm, frRr = 3550MHz, fLo = 3200MHz,
fIF = 3560MHz, Tc = +25°C, unless otherwise noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Conversion Gain Gec 8.0 daB
: . frRF = 3200MHz to 3900MHz, over any
Conversion Gain Flatness 100MHz band 0.15 dB
Gain Variation Over Temperature TCca ffg;CSZOOMHZ 10 3900MHz, Tc = -40°C to -0.01 dB/°C
Input Compression Point IP1dB 8.4 dBm
Third-Order Input Intercept Point [1P3 fRF1 - fRF2 = 1MHz, PRr = -5dBm per tone 20.3 dBm
Third-Order Input Intercept _ _ apo .
Variation Over Temperature fRF1 - fRF2 = 1MHZ, Tc = -40°C f0 +85°C =03 dBm
Noise Figure NFssg | Single sideband, no blockers present 10.5 dB
Noise Figure Temperature Single sideband, no blockers present,
T .01 B/°
Coefficient ONF |16 2 40°C to +85°C 0.018 dBre
) o PRF = -10dBm 74
2RF-2L0O Spurious Rejection 2x2 fspuR = fLo + 175MHz dBc
PrF = -5dBm 69
} o PRF = -10dBm 75
3RF-3LO Spurious Rejection 3x3 fspur = fLo + 116.67MHz dBc
PR = -5dBm 65
RF Input Return Loss !_O on and IF terminated into a matched 16 dB
impedance
LO Input Return Loss RF and IF terminated into a matched 155 dB
impedance

MAXIMN
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+3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, typical values are at Vcc = +3.3V, PRF = -5dBm, PLo = 0dBm, frRr = 3550MHz, fLo = 3200MHz,
flIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Nominal differential impedance at the IC’s
IF outputs

IF Output Impedance ZIF 200 Q

RF terminated into 50Q, LO driven by a 50Q
source, IF transformed to 50Q using

IF Output Return Loss external components shown in the Typical 19 dB
Application Circuit

RF-to-IF Isolation 28 dB

LO Leakage at RF Port -36 dBm

21O Leakage at RF Port -34 dBm

LO Leakage at IF Port -27 dBm
RFMAIN (RFDIV) converted power

Channel Isolation measured at IFDIV (IFMAIN), relative to 385 dB

IFMAIN (IFDIV), all unused ports terminated
to 50Q

Note 5: Not production tested.

Note 6: Guaranteed by design and characterization.

Note 7: Operation outside this range is possible, but with degraded performance of some parameters. See the Typical Operating
Characteristics section.

Note 8: All limits reflect losses of external components, including a 0.9dB loss at fjr = 350MHz due to the 4:1 impedance trans-
former. Output measurements were taken at IF outputs of the Typical Application Circuit.

Note 9: 100% production tested for functional performance.

Note 10: Maximum reliable continuous input power applied to the RF or IF port of this device is +12dBm from a 50Q source.

Note 11: 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 Application Note 2021: Specifications and
Measurement of Local Oscillator Noise in Integrated Circuit Base Station Mixers.

MAXIN 5
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CONVERSION GAIN (dB)
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IREEEHE

(Typical Application Circuit, Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm, Prr = -5dBm, T¢c =+25°C, unless
otherwise noted.)
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(Typical Application Circuit, Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm, Prr = -5dBm, T¢c =+25°C, unless
otherwise noted.)
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(Typical Application Circuit, Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm, Prr = -5dBm, T¢c =+25°C, unless
otherwise noted.)

LO LEAKAGE AT IF PORT (dBm)

RF-TO-IF ISOLATION (dB)

CHANNEL ISOLATION vs. RF FREQUENCY
50

MAX19999 toc19

45

40\

Tc =-30°C, +25°C, +85°C

35
30
3000 3200 3400 3600 3800 4000
RF FREQUENCY (MH)
LO LEAKAGE AT IF PORT
vs. LO FREQUENCY
0 g
10 §

Tc=-30°C
-20 \ \<
-30 \

T =+25°C, +85°C V
-40 \
-50

V

3600

-60

2600 2800 3000 3200

LO FREQUENCY (MHz)

3400

RF-TO-IF ISOLATION vs. RF FREQUENCY

40 8
/|
Tc=+25°C
30 |Tc=+85°C L
!/v
_—/‘/
w/—./
20 Tc=-30°C
10
3000 3200 3400 3600 3800 4000

RF FREQUENCY (MHz)

CHANNEL ISOLATION (dB)

L0 LEAKAGE AT IF PORT (dBm)

RF-TO-IF ISOLATION (dB)

CHANNEL ISOLATION vs. RF FREQUENCY

50 5
5 .
\\
40 —
} [ ——
Pl =-3dBm, 0dBm, +3dBm
35
30
3000 3200 3400 3600 3800 4000
RF FREQUENCY (MHz)
LO LEAKAGE AT IF PORT
vs. LO FREQUENCY
0 g
-10 g
=
-
-20 =~
LY
-30 |-PLo=-3dBm, 0dBm, +3dBm \\
40 \
-50
-60
2600 2800 3000 3200 3400 3600

LO FREQUENCY (MHz)

RF-TO-IF ISOLATION vs. RF FREQUENCY

40 g
/ %
=
30 ( o
2 PLo = -34Bm, 0dBm, +3dBm
10
3000 3200 3400 3600 3800 4000

RF FREQUENCY (MHz)

CHANNEL ISOLATION (dB)

L0 LEAKAGE AT IF PORT (dBm)

RF-TO-IF ISOLATION (dB)

50

45

40

35

30

40

30

20

10

CHANNEL ISOLATION vs. RF FREQUENCY

MAX19999 toc21

N—

T"‘\A

Vg =4.75V, 5.0V, 5.25V

3000 3200 3400 3600

RF FREQUENCY (MHz)

3800 4000

LO LEAKAGE AT IF PORT
vs. LO FREQUENCY

MAX19999 toc24

ﬂ\
N

| Voo =4.75V, 5.0V, 5.25V

N
N

2600 2800 3000 3200

LO FREQUENCY (MHz)

3400 3600

RF-TO-IF ISOLATION vs. RF FREQUENCY

Vg = 475V, 5.0V, 5.25V / %
/
//
3000 3200 3400 3600 3800 4000

RF FREQUENCY (MHz)

MAXIN




LO/NY 77 (1&, Fa1PNSiGe. BU=FPUF 1,
3000MHz~4000MHz5'S > /N— 23 > 5+

REEEREGEE)

(Typical Application Circuit, Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm, Prr = -5dBm, T¢c =+25°C, unless
otherwise noted.)
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(Typical Application Circuit, Vcc = +3.3V,
otherwise noted.)
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F1. 7TV —>a EROBRDIE

DESIGNATION | QTY DESCRIPTION SUPPLIER
C1,C8,C14 3 1.5pF microwave capacitors (0402) Murata Electronics North America, Inc.

C4, C9, C13,
C15,C17,C18

C10, C11, C12,
C19, C20, C21

L1-L4 4 120nH wire-wound high-Q inductors* (0805) Coilcraft, Inc.

6 0.01pF microwave capacitors (0402) Murata Electronics North America, Inc.

6 82pF microwave capacitors (0603) Murata Electronics North America, Inc.

750Q +1% resistor (0402). Use for Vee = +5.0V applications.
Larger values can be used to reduce power at the expense
of some performance loss. See the Typical Operating
Characteristics.

Digi-Key Corp.

R1, R4 2
1.1kQ +£1% resistor (0402). Use for Vcg = +3.3V applications.
Larger values can be used to reduce power at the expense
of some performance loss. See the Typical Operating
Characteristics.

Digi-Key Corp.

698Q +1% resistor (0402). Use for Ve = +5.0V applications.
Larger values can be used to reduce power at the expense
of some performance loss. See the Typical Operating
Characteristics.

Digi-Key Corp.

R2, Rb 2
845Q +1% resistor (0402). Use for Vee = +3.3V applications.
Larger values can be used to reduce power at the expense
of some performance loss. See the Typical Operating
Characteristics.

Digi-Key Corp.

0Q resistors (1206). These resistors can be increased in
value to reduce power dissipation in the device but will
reduce the compression point. Full P1gB performance
achieved using 0Q.
T1, T2 2 |4:11F balun TC4-1W-17+ Mini-Circuits

Ut 1 MAX19999 IC (36 TQFN-EP) Maxim Integrated Products, Inc.

*200MHzDIFERERICIE390nH (0805)D A »F U 5% FER LTS\ FMICDNTIE. SBLhEHhELES0Y,

R3, R6 2 Digi-Key Corp.

MAXIN 17
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EXPOSED PAD ON THE BOTTOM OF THE PACKAGE.
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