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ABSOLUTE MAXIMUM RATINGS

VCC 1O GND ..o -0.3Vto +5.5V Operating Case Temperature Range

RF_, LOtO GND ..o -0.3Vto +0.3V (NOtE 4) ..ot

IFM_, IFD_, IFM_SET, IFD_SET, LO_ADJ_M, Junction Temperature.................
LO_ADJ_Dto GND...oooviiiiiiieiic -0.3V to (Vcc + 0.3V) Storage Temperature Range

RF_, LO INPUL POWET ..ot +15dBm Lead Temperature (soldering, 10S) ..........ccccevviiieiiininns. +300°C

RF_, LO Current (RF and LO is DC Soldering Temperature (reflow) ..o, +260°C
shorted to GND through balun)............ccociiiii 50mA

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

PACKAGE THERMAL CHARACTERISTICS

Junction-to-Ambient Thermal Resistance (6Ja)

(NOES 2, 3).iiiiiiie e 38°C/W
Junction-to-Case Thermal Resistance (6yc)
(NOEES 1, 3) it 7.4°C/W

Note 1: Based on junction temperature Ty = Tc + (6Jc 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 2: 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 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: 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.

+5.0V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit optimized for the standard RF band (see Table 1), 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, T = +25°C, unless otherwise noted. R1, R4 = 750Q, R2, R5 = 698Q.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5.00 5.25 \
Supply Current lcc Total supply current 388 420 mA

+3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit optimized for the standard RF band (see Table 1), no input RF or LO signals applied, Vcc = +3.0V to
+3.6V, Tc = -40°C to +85°C. Typical values are at Vcc = +3.3V, Tc = +25°C, unless otherwise noted. R1, R4 = 1.1kQ, R2, R5 = 845Q.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 \
Supply Current lcc Total supply current, Vcc = +3.3V 279 310 mA
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RECOMMENDED AC OPERATING CONDITIONS
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

RF Frequency Without External

Tuning fRF (Note 5) 2400 2900 MHz

See Table 2 for an outline of tuning elements
optimized for 1950MHz operation;

RF Frequency with External fRE optimization at other frequencies within the
Tuning 1800MHz to 2400MHz range can be
achieved with different component values;
contact the factory for details

1800 2400 MHz

LO Frequency fLo (Notes 5, 6) 1950 3400 MHz
Using Mini-Circuits TC4-1W-17 4:1
transformer as defined in the Typical
Application Circuit, IF matching 100 550
components affect the IF frequency range
(Notes 5, 6)

MHz

IF Frequency fIF

Using alternative Mini-Circuits TC4-1W-7A
4:1 transformer, IF matching components 50 250
affect the IF frequency range (Notes 5, 6)

LO Drive Level PLo -3 +3 dBm

+5.0V SUPPLY, HIGH-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit optimized for the standard RF band (see Table 1), Vcc = +4.75V to +5.25V, RF and LO ports are driven
from 50Q sources, PLo = -3dBm to +3dBm, PRF = -5dBm, frRF = 2300MHz to 2900MHz, fL 0 = 2650MHz to 3250MHz, fIF = 350MHz,
fRF < fLO, Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, PrF = -5dBm, PLo = 0dBm, frr = 2600MHz, fL0 = 2950MHz,

flIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. . fRF = 2400MHz to 2900MHz,
Conversion Gain Gc Te = +25°C (Notes 8, 9, 10) 8.1 8.7 9.3 dB
fRF = 2305MHz to 2360MHz 0.15
fRF = 25600MHz to 2570MHz 0.15
Conversion Gain Flatness fRF = 2570MHz to 2620MHz 0.1 dB
fRF = 2500MHz to 2690MHz 0.15
fRF = 2700MHz to 2900MHz 0.15
. . fRF = 2300MHz to 2900MHz, .
Gain Variation Over Temperature TCca T = -40°C t0 +85°C -0.01 dB/°C
Input Compression Point IP1dB (Notes 8, 9, 11) 9.6 11.3 dBm
fRF1 - fRF2 = TMHZz, PRF = -5dBm per tone
(Notes 8, 9) 22.0 24
Third-Order Input Intercept Point IIP3 fRF = 2600MHz, frE1 - fRF2 = 1MHzZ, dBm
PRF = -5dBm per tone, Tc = +25°C 22.5 24
(Notes 8, 9)
Thlrld—.Order Input Intercept Point fRE1 - fRE2 = IMHZ, Te = -40°C to +85°C +03 dBm
Variation Over Temperature

MAXIMN 3
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+5.0V SUPPLY, HIGH-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(continued)

(Typical Application Circuit optimized for the standard RF band (see Table 1), Vcc = +4.75V to +5.25V, RF and LO ports are driven
from 50Q sources, PLO = -3dBm to +3dBm, PRr = -5dBm, fRr = 2300MHz to 2900MHz, fLo = 2650MHz to 3250MHz, fiF = 350MHz,
fRF < fLO, Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, Prr = -5dBm, PLo = 0dBm, frr = 2600MHz, f 0 = 2950MHz,

fIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Single sideband, no blockers present

10.4 12.
fRF = 2400MHz to 2900MHz (Note 6, 8, 10) 0 °

Noise Figure NFSSB | Single sideband, no blockers present, dB
fRF = 2400MHz to 2900MHz , T¢c = +25°C 10.4 11.4
(Note 6, 8, 10)

Noise Figure Temperature TCNE Single sideband, no blockers present,

Coefficient Tc = -40°C to +85°C 0.018 dB/°C

fBLOCKER = 2412MHz, PBLOCKER = 8dBm,
NFB fRF = 2600MHz, fLo = 2950MHz, PLo = 225 25 dB
0dBm, Vo = +5.0V, Te = +25°C (Notes 8, 12)

Noise Figure Under Blocking
Conditions

fRF = 2600MHz, fL. o = 2950MHz,
PRF = -10dBm, fspur = fLo - 175MHz 62 69
(Note 8)
2LO - 2RF Spur 2x2 dBc
fRF = 2600MHz, fL0 = 2950MHz,
PRF = -5dBm, fspur = fLo - 175MHz 57 64
(Notes 8, 9)

fRF = 2600MHz, fL o = 2950MHz,
PRF = -10dBm, fspur = fLo - 116.67MHz, 73 84
Tc = +25°C (Note 8)
3LO - 3RF Spur 3x3 dBc
fRF = 2600MHz, fL0 = 2950MHz,
PRF = -5dBm, fspyr = fLo - 116.67MHz, 63 74
Tc = +25°C (Notes 8, 9)

RF Input Return Loss !_O on and IF terminated into a matched 14 dB
impedance

LO Input Return Loss BF and IF terminated into a matched 13 dB
impedance

Nominal differential impedance at the IC’s

2 Q
IF outputs 00

IF Output Impedance ZIF

RF terminated into 50Q, LO driven by 50Q
source, IF transformed to 50Q using
external components shown in the Typical
Application Circuit

IF Output Return Loss 21 dB

4 MAXIMN
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+5.0V SUPPLY, HIGH-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(continued)

(Typical Application Circuit optimized for the standard RF band (see Table 1), Vcc = +4.75V to +5.25V, RF and LO ports are driven
from 50Q sources, PLO = -3dBm to +3dBm, PRr = -5dBm, fRr = 2300MHz to 2900MHz, fLo = 2650MHz to 3250MHz, fiF = 350MHz,
fRF < fLO, Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, Prr = -5dBm, PLo = 0dBm, frr = 2600MHz, f 0 = 2950MHz,

fIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF-to-IF Isolation 25 dB
LO Leakage at RF Port (Notes 8, 9) -28 dBm
2O Leakage at RF Port -33 dBm
LO Leakage at IF Port -18.5 dBm

RFMAIN (RFDIV) converted power
measured at IFDIV (IFMAIN) relative to
IFMAIN (IFDIV), all unused ports terminated
to 50Q

Channel Isolation 38.5 43 dB

+5.0V SUPPLY, LOW-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit optimized for the standard RF band (see Table 1), Vcc = +4.75V to +5.25V, RF and LO ports are driven
from 50Q sources, PLo = -3dBm to +3dBm, PRr = -5dBm, frRF = 2300MHz to 2900MHz, fL .o = 1950MHz to 2550MHz, fIF = 350MHz,
fRF > fLO, Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, Prr = -5dBm, PLo = 0dBm, frr = 2600MHz, f 0 = 2250MHz,

fiIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. ) fRF = 2400MHz to 2900MHz,

Conversion Gain Gec Te = +25°C (Notes 8, 9, 10) 8.1 8.7 9.3 dB
fRF = 2305MHz to 2360MHz 0.2
fRF = 2500MHz to 2570MHz 0.15

Conversion Gain Flatness fRF = 2570MHz to 2620MHz 0.2 dB
fRF = 2500MHz to 2690MHz 0.25
fRF = 2700MHz to 2900MHz 0.25

Gain Variation Over Temperature TCca Té:;éQSOOMHz 10 2900MHz, Tc = -40°C to -0.01 dB/°C

Input Compression Point IP1dB (Notes 6, 8, 11) 9.6 11.3 dBm
fRF1 - fRF2 = 1TMHz, PRF = -5dBm per tone
(Notes 8, 9) 21.6 23 dBm

Third-Order Input Intercept Point IIP3 fRF = 2600MHz, frF1 - fRF2 = 1MHzZ,
PRF = -5dBm per tone, Tc = +25°C 22 23.8 dBm
(Notes 8, 9)

Third-Order Input Intercept Point _ T o

Variation Over Temperature fRF1 - fRF2 = TMHz, To = -40°C o +85°C =03 dBm

MAXIMN 5
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+5.0V SUPPLY, LOW-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(continued)

(Typical Application Circuit optimized for the standard RF band (see Table 1), Vcc = +4.75V to +5.25V, RF and LO ports are driven
from 50Q sources, PLO = -3dBm to +3dBm, PRr = -5dBm, fRr = 2300MHz to 2900MHz, f o = 1950MHz to 2550MHz, fiF = 350MHz,
fRF > fLO, Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, Prr = -5dBm, PLo = 0dBm, frr = 2600MHz, f L0 = 2250MHz,

fiIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Single sideband, no blockers present

fRF = 2400MHz to 2900MHz (Notes 6, 8) 10.3 130

Noise Figure NFSSB | Single sideband, no blockers present, dB
fRF = 2400MHz to 2900MHz, T¢c = +25°C 10.3 11.3
(Notes 6, 8)

Noise Figure Temperature
Coefficient

Single sideband, no blockers present,

TONF | 1o 2 40°C 1o +85°C

0.018 dB/°C

fBLOCKER = 2793MHz, PBLOCKER = 8dBm,
fRF = 2600MHz, fL o = 2250MHz,

PLo = 0dBm, Vcc = +5.0V, Tg = +25°C
(Notes 6, 8, 12)

Noise Figure Under Blocking

Conditions NFg

22 25 dB

fRF = 2600MHz, fL o = 2250MHz,
PRF = -10dBm, fspur = fLo + 175MHz, 62 67
Tc = +25°C (Note 8)
2RF-2LO Spur 2x2 dBc
fRF = 2600MHz, fL o = 2250MHz,

PRF = -5dBm, fspyr = fLo + 175MHz, 57 62
Tc = +25°C (Notes 8, 9)

fRF = 2600MHz, fL o = 2250MHz,
PRF = -10dBm, fspur = fLo + 116.67MHz, 78 83
Tc = +25°C (Note 8)
3RF-3LO Spur 3x3 dBc
fRF = 2600MHz, fLo = 2250MHz,
PRF = -5dBm), fspyr = fLo + 116.67MHz, 68 73
Tc = +25°C (Notes 8, 9)

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 115 dB
impedance

Nominal differential impedance at the IC’s

IF outputs 200 Q

IF Output Impedance ZIF

RF terminated into 50Q, LO driven by 50Q
source, IF transformed to 50Q using
external components shown in the Typical
Application Circuit

IF Output Return Loss 20 dB

6 MAXIMN
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+5.0V SUPPLY, LOW-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(continued)

(Typical Application Circuit optimized for the standard RF band (see Table 1), Vcc = +4.75V to +5.25V, RF and LO ports are driven
from 50Q sources, PLO = -3dBm to +3dBm, PRr = -5dBm, fRr = 2300MHz to 2900MHz, f o = 1950MHz to 2550MHz, fiF = 350MHz,
fRF > fLO, Tc = -40°C to +85°C. Typical values are at Vcc = +5.0V, Prr = -5dBm, PLo = 0dBm, frr = 2600MHz, f L0 = 2250MHz,

fiIF = 350MHz, Tc = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RF-to-IF Isolation 23.5 dB
LO Leakage at RF Port (Notes 8, 9) -31 -24 dBm
2L.O Leakage at RF Port -27 dBm
LO Leakage at IF Port -9.6 dBm

RFMAIN (RFDIV) converted power
measured at IFDIV (IFMAIN) relative to
IFMAIN (IFDIV), all unused ports terminated
to 50Q (Notes 8, 9)

Channel Isolation 38.5 42 dB

+3.3V SUPPLY, LOW-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit optimized for the standard RF band (see Table 1). Typical values are at Vcc = +3.3V, PRF = -5dBm,
PLo = 0dBm, fRF = 2600MHz, fLo = 2250MHz, fiF = 350MHz, T¢c = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Gain Gec (Note 9) 8.5 dB
fRF = 2305MHz to 2360MHz 0.2
fRF = 2500MHz to 2570MHz 0.15
Conversion Gain Flatness fRF = 2570MHz to 2620MHz 0.15 dB
fRF = 2500MHz to 2690MHz 0.25
fRF = 2700MHz to 2900MHz 0.15
) - fRF = 2300MHz to 2900MHz, o
Gain Variation Over Temperature TCca Te = -40°C 10 485°C 0.01 daB/°C
Input Compression Point IP1dB 7.7 dBm
Third-Order Input Intercept Point 1IP3 fRF1 - fRF2 = 1MHz, PRF = -5dBm per tone 19.7 dBm
Third-Order Input Intercept _ T o
Variation Over Temperature fRF1 - fRF2 = TMHz, Tc = -40°C to +85°C 0.5 dBm
Noise Figure NFssB Single sideband, no blockers present 9.7 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc = -40°C to +85°C 0.018 dB/°C

MAXIMN 7
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+3.3V SUPPLY, LOW-SIDE LO INJECTION AC ELECTRICAL CHARACTERISTICS
(continued)

(Typical Application Circuit optimized for the standard RF band (see Table 1). Typical values are at Vcc = +3.3V, PRF = -5dBm,
PLo = 0dBm, fRF = 2600MHz, fLo = 2250MHz, fiF = 350MHz, T¢c = +25°C, unless otherwise noted.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

PRF = -10dBm, f =fLo + 175MHz 74

2RF-2LO Spur 2x2 R SPUR = 1O dBc
PRF = -5dBm, fspur = fLo + 175MHz 69
PrF = -10dBm, f =fLo + 116.67MHz 74

3RF-3LO Spur 3x3 A SPUR = 1O dBc
PRF = -5dBm, fspur = fLo + 116.67MHz 64

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 11 dB
impedance

IF Output Impedance 7 Nominal differential impedance at the IC’s 200 Q
IF outputs
RF terminated into 5092, LO driven by 50Q

IF Output Return Loss source, IF transformed to 509 using , 26 dB
external components shown in the Typical
Application Circuit

RF-to-IF Isolation 25 dB

LO Leakage at RF Port -36 dBm

2L0 Leakage at RF Port -31 dBm

LO Leakage at IF Port -13.5 dBm
RFMAIN (RFDIV) converted power

Channel Isolation measured at IFDIV (IFMAIN) relative to 40 dB

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

Note 5: Operation outside this range is possible, but with degraded performance of some parameters. See the Typical Operating
Characteristics.

Note 6: Not production tested.

Note 7:  All limits reflect losses of external components, including a 0.8dB loss at fiF = 3560MHz due to the 4:1 impedance trans-
former. Output measurements taken at the IF outputs of Typical Application Circuit.

Note 8: Guaranteed by design and characterization.

Note 9: 100% production tested for functional performance.

Note 10: RF frequencies below 2400MHz require external RF tuning similar to components listed in Table 2.

Note 11: Maximum reliable continuous input power applied to the RF or IF port of this device is +12dBm from a 50Q2 source.

Note 12: 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.

8 MAXIMN
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BT EFFIE

(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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MAX19997A

WigiE. SiGe. FME. 1800MHzZE2900MHz
T EEa, wHLOZEMES
B TAEFFIE(5E)

(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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WiEiE. SiGe. E4ME. 1800MHzZE2900MHz

5B digs,
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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XWiBiE. SiGe.

T 38 9gs, & HLOZE S

E4EME. 1800MHzZE2900MHz

#R T FHFIE(4)

(Typical Application Circuit, extended RF band (see Table 2), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, extended RF band (see Table 2), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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MAX19997A

WigiE. SiGe. FME. 1800MHzZE2900MHz
T EEa, wHLOZEMES
B TAEFFIE(5E)

(Typical Application Circuit, extended RF band (see Table 2), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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WiEiE. SiGe. HLIEE. 1800MHzE2900MHz
TEYES s, wHLOZ M as
B TAEFFIE(5E)

(Typical Application Circuit, extended RF band (see Table 2), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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MAX19997A

WigiE. SiGe. FME. 1800MHzZE2900MHz
T EEa, wHLOZEMES
B TAEFFIE(5E)

(Typical Application Circuit, extended RF band (see Table 2), Vcc = +5.0V, LO is high-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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2RF-2L0 RESPONSE (dBc)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +5.0V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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CONVERSION GAIN (dB)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +3.3V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,

PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +3.3V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(Typical Application Circuit, standard RF band (see Table 1), Vcc = +3.3V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)
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(RF > LO, STANDARD RF BAND)

MAX19997A toc135

T

Vee=3.0V,3.3V,3.6V

2200

2400

2600
RF FREQUENCY (MHz)

2800

3000

LO LEAKAGE AT IF PORT vs. LO FREQUENCY
(RF > LO, STANDARD RF BAND)

0

-20

-30

30

25

20

=
\/%
Vee =3.0V, |3.3V‘ 3.6V
1850 2050 2250 2450 2650
LO FREQUENCY (MHz)

RF-TO-IF ISOLATION vs. RF FREQUENCY
(RF > LO, STANDARD RF BAND)

MAX19997A toc141

SN
\\
T s
L Voo =3.0V,3.3V, 36V
2200 2400 2600 2800

RF FREQUENCY (MH2)

3000
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WiEiE. SiGe. HLIEE. 1800MHzE2900MHz
TEYES s, wHLOZ M as
B TAEFFIE(5E)

(Typical Application Circuit, standard RF band (see Table 1), Vcc = +3.3V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)

LO LEAKAGE AT RF PORT vs. LO FREQUENCY LO LEAKAGE AT RF PORT vs. LO FREQUENCY LO LEAKAGE AT RF PORT vs. LO FREQUENCY
(RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND)
10 ‘ < 10 ‘ 3 10 s
Voo =33V |z Voo =33V |3 5
g - £ : e .
S -2 = 8 = 82 2
= T¢ =-30°C, +25°C, +85°C = =
& & &
E -30 /v—; E -30 //— E -30
E B A e 2 —_—
= /’e' = / [} = 1
S 0 RS S 40 S -4 N
PL0 = -3dBm, 0dBm, +3dBm Ve =3.0V, 33V, 36V
50 50 ‘ ‘ -50 ‘ ‘
1900 2100 2300 2500 2700 2900 1900 2100 2300 2500 2700 2900 1900 2100 2300 2500 2700 2900
LO FREQUENCY (MHz) LO FREQUENCY (MHz) LO FREQUENCY (MHz)
2L0 LEAKAGE AT RF PORT vs. LO FREQUENCY 210 LEAKAGE AT RF PORT vs. LO FREQUENCY 210 LEAKAGE AT RF PORT vs. LO FREQUENCY
(RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND)
10 ; s 10 ‘ o 10 .
Voo =33V |3 Voo =33V |2 3
20 2 20 20

~

-30 \

.
T‘%@
-40

T
Tc =-30°C, +25°C, +85°C

\

-30 \

N
T"‘\.’
-40

PLo - -3dBm, 0dBm, +3dBm

\

——

Voo = 3.0V, 3.3V, 3.6V

2L0 LEAKAGE AT RF PORT (dBm)

2L0 LEAKAGE AT RF PORT (dBm)

2L0 LEAKAGE AT RF PORT (dBm)
S

-50 ‘ ‘ -50 -50
1900 2100 2300 2500 2700 2900 1900 2100 2300 2500 2700 2900 1900 2100 2300 2500 2700 2900
LO FREQUENCY (MHz) LO FREQUENCY (MHz) L0 FREQUENCY (MHz)
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WigiE. SiGe. FME. 1800MHzZE2900MHz
T EEa, wHLOZEMES
B TAEFFIE(5E)

(Typical Application Circuit, standard RF band (see Table 1), Vcc = +3.3V, LO is low-side injected for a 350MHz IF, PLo = 0dBm,
PrrF = -5dBm, Tc = +25°C, unless otherwise noted.)

RF PORT RETURN LOSS vs. RF FREQUENCY IF PORT RETURN LOSS vs. IF FREQUENCY IF PORT RETURN LOSS vs. IF FREQUENCY
(RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND)
0 ‘ ‘ . 0 ‘ . 0 ‘ -
Voc = 3.3\/‘ nF‘ - 350MH; |2 Lo = 2250MHz |2 Voo =33V |
5 [ Pio--3Bm 0B +3Bn 5 _ \ : o~ 2650,%2 =
8 2 3 Z 10 -
- . }\ / < N
S S \ S \
= = =
> 15 \ =) =) \ / ’
\ \ . N/
S \ S Voo =3.0V, 33V, 36V S fLo = 1850MHz /
é \/ | & |, A
25
fL0 = 2250MHz
30 40 10 | |

2200 2400 2600 2800 3000 50 140 230 320 410 500 50 140 230 320 410 500
RF FREQUENCY (MHz) IF FREQUENCY (MHz) IF FREQUENCY (MHz)
LO PORT RETURN LOSS vs. LO FREQUENCY SUPPLY CURRENT vs. TEMPERATURE (T¢)

(RF > LO, STANDARD RF BAND) (RF > LO, STANDARD RF BAND)

0 ; s 300 I ‘ s
\ Vee=33V |5 Ve = 3.6V 5
PLo=+3dBm = 5
s 5 5 290 5
g = —
= 10 Z 280
E p—
=) ) < /
(¥} o
=15 = I wm A Vo =33V —
<) PLo =-3dBm S
3 PLo = 0dBm <
20 U A
25 250 ‘ ‘
1900 2150 2400 2650 2900 3150 3400 35 15 5 25 45 65 85
LO FREQUENCY (MHz) TEMPERATURE (°C)
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XWiEiE. SiGe. HLMHE. 1800MHzZE2900MHz
TEWESR, #HLOZ S

5| i B
EL A &k
1 RFMAIN TIEERFHA . HFRILH A50Q, FE— M ARG EHRE.
2,5,6,8, 12,15, s . N
18,93 28, 31, 34 GND M, PERATIERE, WDKK S| R e R A
3,7, 20, 22, 24-27 GND M, BB E GRS, T SIS YR S EP)E R — .
4,10, ‘;2130* Vee MR, S L R T B 0T %5 B B (5 LT 7 I 5.
9 RFDIV S HEBEIERFRIA . NEBICHD HS0Q, FHEE— A HHZ.
11 IFD_SET TR SRR AR A Dt B4 . 7E3%5 IS5 0t 22 )3 2 — A PR BEL A 14 04 TR ICR #5 A d F8 PO
13, 14 IFD+, IFD- SRR IR . &5 T E i bR BGEE B Ve (B WA HLES) .
17 LO_ADJ_D LOZH ORI B sl AE1%5 |55 4t 2 [A)E 42— A~ B B4 43 SR LO R 23 19 i FL AL -
19 LO AYREA, ZAASEHNFOCEAS0Q, TE AR ERA.
29 LO_ADJ_M LO KA 00 B 45561 . 7E1% 5] -5 M2 18] 34 43 — A~ B BE R 15 8 LO 32 UK #8191 B HLI -
32,33 IFM-, IFM+ TIRSER 22 IR . &5 I e bR BGERE £ Ve (S WAL R FHHLE) .
35 IFM_SET IFE AR ER AR B e FE3% 5 -5 M 2 (R 32 428 — A FUBH 14 8 TF = 0K #8910 2 FEL G -
. Ep BRE, NELEEZEGND, A2 M L2 B8RS — A PCBH#, N+ 5PCB
2 27 (R AL R BUHGEE . 2R fLiS A B T I RFEERE

SEYRIEE  PRT LRS- 3dBm B +3dBm. TFH OALA 24
MAXI9097A S AR A E i SR 1s00mi W IR TIRE - 2L0 (RS AVRILO - 2RF (P
2900MHz 3k b FH 4 it /55 2 i B AIG MR 75 R 4. R 5¢ JEEHE.
4% $52300MHz % 2900MHz [ WiMAX . LTE. WCSLPL & ,
MIVIDS £ B i 2 16 £ 06 3401 2508 LOTE A REBAIIEF LR
T RESE I — % e GERE L), H B LO MAX19997A B9 4~ RE#ii A (RFMAINFIRFDIV)%E & £ BEFR
TE A A VRTT L H WCDMA . cdma2000F1PCS 1900 5 f - B, HILRES0Q. i At &1 EEr h bk
. e TR A V25 ki == =] N
MAX19997A BE 6% T /£ 7E 1950MHz 2 3400MHz LOTE [l 2L & $@IE%%§§”B%”'LM§@J%’ B tﬁf%ﬁﬁﬁ” L
SOMHz % SSOMHz TE30F . 42 5 AF - 25 & 2% 1 G I P Bk FH22pF I B L LA, 7B 2600MHz 2 2900MHz H)RF
RYFSOQEHHE [ REFLOM 1363 . SLOGmagny DT et RES 0% AR B MALE 1548
LR VR A A 4R LR A SR B RE 01, B MAX 19997 A% A
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MAX19997A

XWiBiE. SiGe.

TERRESG 30— 8 TTE, MAX19997A [ RE A4 %
{0 BB AT DA F 40 E 3 1800MHz. %+T1950MHz 9 RE . f,
AL BIFESE 15 A 25O 5| B -5 H 2 (8] 3% #2 — > 12nH Y
HECRER, T4, BT EH IR A A (CLFC8) M 22pF
N 1pF, RANE BTES % 4T

LOBIN . ZEasiiE- L Ers

P 2R IR LO 2% b 2% AL VP SEYE I 3 A T R K 35 L0 .
f£-3dBm £ +3dBm LOF S RGN, B & DT hr e
B FEREI P . EARRE 3R 7 48 e 2 FTLO 2% v 23 e
G, WEhICEETIR Mg . LOM A5 IR H i 2 (7]
M T $ 0 FIICRE e A3 4 e S A b

B ER S
MAX19997 A A% L v 6 £ S 00F- 5 P R TC TR A0

AL . A ELOZE M A BRIILOIEIE, Al AL
At BEFE AR . T 35 2300MHz 5 2900MHz 451 B (14 18K

LOMEAZA, 58 MIFHOR S & 6 I, 2K RYTIP3.

2RF - 2LOAMHIFINE (1) #HYAH 43 51 k+24dBm (1IP3). -67dBc
M110.3dB. X T & LO T A B2 44 (78 25 451 % 4 2300MHz 2
2900MHz) ] DL 3k A5 [F] % i) e A4, TIP3. 21O - 2RFH#l
T FINF S8 5 43 51 4 +24dBm (ITP3). -73dBcF110.4dB.

ERIFHH AR

MAX19997A JE 45 4% B4 50MHz & 550MHz [ IF 45 % 5.
24y . B HUAR T % TR S M o 01 75 S o AP SR e R i &
Veoe. XEHESICHHBERZ . PCB LTl & PCB
A B A7 AR R TR AR I IR, TP DG g B % A6 7 BT R 1Y
R . EAHEERR: X2 TF S I 2RE - 210
FI2LO - 2RFAMGIFEbR, Bum IF R FH 7 2 — 41 19 3R P
S, 52009 [ 25 43 HLBH 55 46 i S0Q Hum . FEE
PR RS 2 I, R E(VSWR)M1.2:1.
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MR, 1800MHzZE2900MHz
Ty Ergs, FHLOZE M ES

R AlES

B FO% ] LD

REFILO%i A i 48 P FBVEE 5509, #F2400MHz % 2900MHz
(I REFAT G B N 77 IEEC e . REFILO % A v H 75 il i
b B A .

WAHERRY, AR RE 38 e~ ShERICEC o4, REL/ES
BrREs 4 R 2 1800MHz, VEANE Bl 2% #L I jy T HL B4
#2.

IF % BB R 200Q (43). W E R, @it 4hEBIE 7
FE4:1 (BHATEL) AE 15 2% i 48 5 1% BEL 470 % Ak AL S0Q 8.3 i
(S W LT FH ).«

FEIRIIFEAR

MAX19997A 1Y 554~ 1 & ¥ B A ® 4~ 5 M (LO_ADJ_ _,
IF_ _SET), fouil i &0 A BE i B P & 0w & FEL - FBEL Y
FRARE AN VIR 27 7~ . 34K HL BELAE T PR TR, (B0
RVERE AT R R, QR £ 19K RGP, 7RISR A
5P LA

R +3.3V iR A an it i T LR 2 AR ZhAE, XAy ]
DU BEARTHRERERS3% , DR SHERERIXT RO R1ES % 3.3V
Supply, Low-Side LO Injection AC Electrical Characteristics
FIHLTE T AEFEHE 55 4+3.3V Bk R 56 1 R il 2k .

wmREE

A PCBIR VAT AT RE/A I HL 6 1) — A~ ZEH6 4. RF
FE&NM R TR, DIB/NIRE. ORI . ~HIkE
AR, BRSO EE S B3R IR A S .

PCB b #H R A % 3 ZEPCBIZE . Bk A 241t
LBz EEEE S ZE . XF ke ma RSt — R
TP RE/EB AR . 28R BB IR R S iR 2 2 PCB.
HEL B AR A 15 2 % MAX1999TATEfE AR, Gerber L] M

china.maxim-ic.com Hi i .
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WiBIE. SiGe. BZMEE. 1800MHzZE2900MHz
TESE AT, wHLOZ M as

R s BIZ B HIRF/BAEE
& B HLUR S5 B0 B AR LB AR E M R OC . AR MAXI9997AR 3651 M. MEIQFN-EPEREE, HARIRAL(EP)
R HRLEETIR . 354 Voo 5 M LA 5 ST =S EDZ AR RARER . 78 23EMAX19997A

({JPCB-S5EP Z [ {3 i R #F Y AL sl B AR W 2. Bhsh,
EP R 3 it — IR L R B AR 43 . EP A B % sl — &
HIRGE T fLIRHE EPCBHLZ -

F1. tERFSREL N A B B9 T4 E (L F 2400MHZz E 2900MHZz 85 ZE3E [ )

DESIGNATION | QTY DESCRIPTION COMPONENT SUPPLIER
C1,C8 2 | 22pF microwave capacitors (0402) Muratla Electronics North
America, Inc.
C14 1 1.5pF microwave capacitor (0402) Muratla Electronics North
America, Inc.
C4, C9, C13, C15, . . Murata Electronics North
C17.C18 6 | 0.01uF microwave capacitors (0402) America, Inc.
C10, C11, C12, . . Murata Electronics North
C19. C20 C21 6 | 82pF microwave capacitors (0603) America. Inc.
L1,L2, L3, L4 4 120nH wire-wound high-Q inductors™ (0805) Coilcraft, Inc.
L7,L8 0 | Not used —
750Q £1% resistors (0402). Use for Vgc = +5.0V applications. Larger
values can be used to reduce power at the expense of some Digi-Key Corp.
performance loss. See the Typical Operating Characteristics section.
R1, R4 2
1.1kQ +1% resistors (0402). Use for Ve = +3.3V applications. Larger
values can be used to reduce power at the expense of some Digi-Key Corp.
performance loss. See the Typical Operating Characteristics section.
698Q +£1% resistors (0402). Use for Vgc = +5.0V applications. Larger
values can be used to reduce power at the expense of some Digi-Key Corp.
performance loss. See the Typical Operating Characteristics section.
R2, R5 2
845Q +£1% resistors (0402). Use for Vec = +3.3V applications. Larger
values can be used to reduce power at the expense of some Digi-Key Corp.
performance loss. See the Typical Operating Characteristics section.
0Q resistors (1206). These resistors can be increased in value to reduce
R3, R6 2 | power dissipation in the device, but reduces the compression point. Full | Digi-Key Corp.
P1dB performance achieved using 0.
T1,T2 2 | 4:1IF baluns (TC4-1W-17+) Mini-Circuits
Ut 1| MAX19997A IC (36 TQFN-EP) Maxim Integrated Produets,

Xt F200MHz IFHi3, (& H390nH (0805)H /. H#40(EiE5T) BA.
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T ZoiEwas, HHLOEHE
2. ¥ B RFSEZ N AR KA TTHE LT 1950MHz)

E4EME. 1800MHzZE2900MHz

DESIGNATION | QTY DESCRIPTION COMPONENT SUPPLIER
C1,C8 2 1pF microwave capacitors (0402) l\/Iurat.a Electronics North
America, Inc.
C14 1 1.5pF microwave capacitor (0402) l\/Iurat.a Electronics North
America, Inc.
C4, C9, C13, C15, . . Murata Electronics North
C17.C18 6 | 0.01uF microwave capacitors (0402) America, Inc.
C10, C11, C12, . . Murata Electronics North
C19. C20 C21 6 | 82pF microwave capacitors (0603) America, Inc.
L1, L2, L3, L4 4 120nH wire-wound high-Q inductors™ (0805) Coilcraft, Inc.
12nH inductor (0402). Use to improve RF match from 1800MHz to 2400MHz. .
L7 L8 2 Connect L7 and L8 from pins 1 and 9, respectively, to ground. Coilcraft, Inc.
750Q £1% resistors (0402). Use for Vgc = +5.0V applications. Larger
R1, R4 2 | values can be used to reduce power at the expense of some Digi-Key Corp.
performance loss. See the Typical Operating Characteristics section.
698Q +1% resistors (0402). Use for Ve = +5.0V applications. Larger
R2, R5 2 | values can be used to reduce power at the expense of some Digi-Key Corp.
performance loss. See the Typical Operating Characteristics section.
0Q resistors (1206). These resistors can be increased in value to reduce
R3, R6 2 | power dissipation in the device, but reduces the compression point. Full | Digi-Key Corp.
P1gB performance achieved using 0Q.
T1, T2 2 | 4:1IF balun (TC4-1W-17+) Mini-Circuits
Ut 1| MAX19997A IC (36 TQFN-EP) Maxim Integrated Products,

Inc.

X1 T200MHz IFHi%, (#}390nH (0805)H/E%. #4815 5 T) KA.
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WiBIE. SiGe. BZMEE. 1800MHzZE2900MHz
TESE AT, wHLOZ M as

£ RYf FFE i

c19
o |
|
T
L1+ L IF MAIN OUTPUT
Vet ps c21
Lo*
41 1—
® |
| Vee
c20 T
R2
lcw
J\/\/\/j_ T
e = = =
3
gl 2| =
A
NAXIMN :
MAX19997A " GND
— e
' :'_2;!' GND
e
1 1= GND
12
% - L Voo
L7 | e =
EXPOSED [ T C15
e T
Ll —{b——w
J C14
! =Y
7 3l gl
D -
— e — — ES
= —_ —_ OI p—
T A WA
= _|_J\/\/\/— VA
= +
cit o
*USE 390nH (0805) INDUCTORS FOR AN IF FREQUENCY OF 200MHz. . I I =
CONTACT FACTORY FOR DETAILS. L o
**CONNECT INDUCTORS TO IMPROVE RF MATCH FROM 1800MHz TO L+
2400MHz. SEE TABLE 2 FOR DETALLS. Ve L
RS c12 =
B L IF DIV OUTPUT
F 41
|
v [l
c10
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WiEiE. SiGe. H4ME. 1800MHzZE2900MHz
TEWiRYiRs, HHLOZEMES

51 BB &/ hEEHE A BHR1EE

RFMAIN
GND
GND
Vee
GND
GND
GND
GND

RFDIV

TOP VIEW

PROCESS: SiGe BiCMOS

— 2‘
8 ;‘ 2 2 z 2 3 3 e
= o = = o = — o yi ‘_-'
yACIGIEECIGICICETRN FEEE
e L VN R e T BT 55 S A5 AR SE AT RS F4H4), 7% 1 china.
AN 51-27- GND maxim-ic.com/packages. iyt BEMILFAY 7. “#7E
MAX19997A T [ “-7 U RROHSIRAS . BRI RE B RF BT, (HE

RIE R GHEA L, SRoOHSRETLX.

HERR HERD | MRS |BETREES
365 AQFN-EP | T3666+2 | 21-0141 90-0049

EXPOSED PAD ON THE BOTTOM OF THE PACKAGE.

.................................

4
-2

Vee -16’-
GND | 12
D+ | 133
IFD- | 14
GND | 15
GND | 78

IFD_SET | 11

L0_ADJD |17

6mm x 6mm THIN QFN (EXPOSED PAD)
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