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MAX2042A
SiGe. BZME. 1600MHzZ3900MHz
F/TZRSNEE, TALOZE M

ABSOLUTE MAXIMUM RATINGS

Ve 10 GNDL e -0.3V to +5.5V Operating Case Temperature Range (Note 1)....... -40°C to +85°C
IF+, IF-, LOBIAS to GND .....cccoooviiiin, -0.3V to (Vg + 0.3V) Continuous Power Dissipation (Note 2) ........cccccooeeiviiiennnn. 5.0W
RF, LO Input Power............ccoooene. +20dBm Junction Temperature ...........cccccooeiiiiiiiiiiee +150°C
IF Input Power (50Q source) +18dBm Storage Temperature Range...........c.ccccceee -65°C to +150°C
RF, LO Current (RF and LO are DC shorted to Lead Temperature (soldering 10S) .....c.ccovvvvviiiiiiieiiiians +300°C

GND through a balun)...........ccccoooviiiiiii 50mA Soldering Temperature (reflow) ........ccccooviiiiiiiiiin +260°C

Note 1: T is the temperature on the exposed pad of the package. Tp is the ambient temperature of the device and PCB.

Note 2: Based on junction temperature Ty = T¢ + (6yc X Voc 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.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS

TQFN
Junction-to-Ambient Junction-to-Case
Thermal Resistance 6ja (Notes 3, 4) ..o +38°C/W Thermal Resistance 6jc (Notes 2, 4)........ccoceernnn. +13°C/W

Note 3: Junction temperature Ty = Ta + (6ya X Vo 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 4: 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.

5.0V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vo = 4.75V 10 5.25V, no input AC signals. Tg = -40°C to +85°C, unless otherwise noted. Typical values
are at Ve = 5.0V, Tg = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vee 4.75 5 5.25 Vv
Supply Current lcc 140 162 mA

3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS
(Typical Application Circuit, Voc = 3.0V to 3.6V, no input AC applied. Tg = -40°C to +85°C, unless otherwise noted. Typical values
are at Vgg = 3.3V, Tg = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 vV
Supply Current lcc 122 mA
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MAX2042A
SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

RECOMMENDED AC OPERATING CONDITIONS

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

RF Frequency Range Without Typical Application Circuit with C1 = 8.2pF

Tuning TRF1 (Table 1) (Notes 5, 6) 2000 2900 MHz

RF Frequency Range With Typical Application Circuit with C1 = 1.8pF,

Low-Band Tuning TRF2 L1 = 12nH (Table 1) (Notes 5, 6) 1600 2000 MHz

RF Frequency Range With Typical Application Circuit with C1 = 1.5pF

High-Band Tuning 'RF3 (Table 1) (Notes 5, 6) 3000 3900 MHz

LO Frequency fLo (Note 5, 6) 1300 4000 MHz
Using M/A-Com MABACTO0069 1:1
transformer as defined in the Typical

IF Frequency fiF Application Circuit, IF matching components =0 500 MHz
affect the IF frequency range (Notes 5, 6)

LO Drive PLo -6 0 +3 dBm

5.0V Supply, RF = 2000MHz to 2900MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION)
(Tvpical Application Circuit with tuning elements outlined in Table 1, Voo = 4.75V to 5.25V, RF and LO ports are driven from
50Q sources, P o = -6dBm to +3dBm, Prr = 0dBm, fgr = 2000MHz to 2900MHz, f o = 2300MHz to 3200MHz, fjr = 300MHz,
fRE < fLo, Tc = -40°C to +85°C. Typical values are for Tg = +25°C, Vg = 5.0V, P g = 0dBm, frg = 2600MHz, f o = 2900MHz,

fir = 300MHz.) (Note 7)

fBLOCKER = 2400MHz (Note 9)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
frr = 2600MHz, f o = 2900MHz 7.2
Small-Signal Conversion Loss Lc RF Lo
frr = 2900MHz, f o = 3200MHz (Note 8) 7.8
frr = 2010MHz to 2025MHz +0.05 dB
frr = 2305MHz to 2360MHz +0.05 dB
o frr = 2500MHz to 2570MHz +0.05 dB
Loss Variation vs. Frequency Alg
frr = 25670MHz to 2620MHz +0.05 dB
frr = 2500MHz to 2690MHz +0.13 dB
frr = 2700MHz to 2900MHz +0.02 dB
Conversion Loss Temperature e o o
Coefficient TCcoL Tc = -40°C to +85°C 0.007 dB/°C
Single Sideband Noise Figure NFssp No blockers present 7.25 dB
Noise Figure Temperature fre = 2600MHz, single sideband, o
Coefficient TONE no blockers present, Tg = -40°C to +85°C 0.022 dB/*C
+8dBm blocker tone applied to RF port,
Noise Figure Under Blocking NFBlocking | frRF = 2600MHz, f o = 2900MHz, 18 dB

MAXIN

Maxim Integrated Products 5



MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

5.0V Supply, RF = 2000MHz to 2900MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION) (continued)

(Tvpical Application Circuit with tuning elements outlined in Table 1, Voo = 4.75V to 5.25V, RF and LO ports are driven from
50Q sources, P o = -6dBm to +3dBm, Prr = 0dBm, fgr = 2000MHz to 2900MHz, f o = 2300MHz to 3200MHz, fjr = 300MHz,
fRE < fLo, Tc = -40°C to +85°C. Typical values are for Tc = +25°C, Vg = 5.0V, P g = 0dBm, frg = 2600MHz, f o = 2900MHz,
fiF = 300MHz.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Input 1dB Compression Point IP1aB (Note 10) 21.7 dBm

Thilrd-Order Input Intercept IP3 fRF1 - TRF2 = TMHz, PRp1 = Prpo = 0dBm 33 dBm

Point (Note 8)

. . fRF1 - fRF2 = TMHz, PRrp1 = PR = 0dBm,

[IP3 Variation with T T = -40°C 1o +85°C +0.3 dB
frp = 2600MHz, Prr = -10dBm 72

2L.O - 2RF Spur Rejection 2Xx2 fLo = 2900MHz, dBc
fspuR = 2750MHz Prr = 0dBm 62
fF{F = 2600MHz, PRF =-10dBm 91

3LO - 3RF Spur Rejection 3x3 fLo = 2900MHz, dBc
fspuR = 2800MHz PrF = 0dBm 4

RF Input Return Loss RLpr !_O on and IF terminated into a matched 20 dB
impedance

LO Input Return Loss RLLo BF and IF terminated into a matched 19 dB
impedance

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

IF Return Loss RLiE Sogrce, IF transformed to smgle-ended 50Q 175 dB
using external components shown in the
Typical Application Circuit

RF-to-IF Isolation PLo = +3dBm (Note 8) 38 dB

LO Leakage at RF Port PLo = +3dBm (Note 8) -29 dBm

2L0O Leakage at RF Port PLo = +3dBm -30.1 dBm

LO Leakage at IF Port PLo = +3dBm (Note 8) -31 dBm

MAXIN
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MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

3.3V Supply, RF = 2000MHz to 2900MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Typical Application Circuit with tuning elements outlined in Table 1, RF and LO ports are driven from 50Q sources, Typical values
are for Tg = +25°C, Vg = 3.3V, Prg = 0dBm, P o = 0dBm, fgr = 2600MHz, f| o = 2900MHz, f|r = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Loss Lc (Note 8) 7.4 dB
Loss Variation vs. Frequency AlLg frRE = 2000MHz to 2900MHz, any 100MHz band +0.25 dB
Conversion Loss Temperature _ 5 o o
Coefficient TCcL | Tc =-40°C to +85°C 0.0079 dB/°C
Single Sideband Noise Figure | NFggg | No blockers present 7.4 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc = -40°C to +85°C 0.022 dB/°C
Input 1dB Compression Point IP1gg | (Note 10) 19.7 dBm
Thllrd—Order Input Intercept IP3 frF1 = 2600MHz, frFo = 2601MHz, 31 dBm
Point Prr1 = PRrr2 = 0dBm

. . frF1 = 2600MHz, frFo = 2601MHz,

[IP3 Variation with T PRE1 = PRis = 0dBM, Te = -40°C to +85°C +0.1 dB
frRE = 2600MHz, PRE = -10dBm 72

2LO - 2RF Spur Rejection 2x2 fLo = 2900MHz, dBc
fgpyr = 2750MHz PrF = 0dBm 62
fRF = 2600MHz, PRr = -10dBm 85

3LO - 3RF Spur Rejection 3x3 fLo = 2900MHz, dBc
fspur = 2800MHz PRr = 0dBm 65

RF Input Return Loss RLpe !_O on and IF terminated into a matched 16 dB
impedance

LO Input Return Loss RLo BF and IF terminated into a matched 30 dB
impedance

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

IF Return Loss RLF sogrce, IF transformed to smgle—en@ed 50Q ’ 18 dB
using external components shown in the Typical
Application Circuit

RF-to-IF Isolation PLo = +3dBm 38 dB

LO Leakage at RF Port PLo = +3dBm -31.5 dBm

2L O Leakage at RF Port PLo = +3dBm -30 dBm

LO Leakage at IF Port PLo = +3dBm -31.4 dBm
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MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

5.0V Supply, RF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Tvpical Application Circuit with tuning elements outlined in Table 1. Typical values are for T¢ = +25°C, Vg = 5.0V, Prg = 0dBm,
PLo = 0dBm, fgr = 3500MHz, f o = 3200MHz, fir = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Loss Lc 8.2 dB
o frp = 3450MHz to 3750MHz, any 100MHz band +0.085 dB
Loss Variation vs. Frequency Alc
frr = 3450MHz to 3750MHz, any 200MHz band +0.17 dB
Conversion Loss Temperature o . o
Coefficient TCcL | T =-40°C to +85°C 0.0091 dB/°C
Single Sideband Noise Figure NFsgg | No blockers present 7.6 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc = -40°C to +85°C 0.025 dB/*C
Input 1dB Compression Point IP1gg | (Note 10) 20.6 dBm
phrerOrder Input Interoep! IP3 | fre1 - frre = TMHZ, Preq = Prez = 0dBm 31 dBm
. . fRE1 - TRE2 = 1MHZz, PRp1 = PRrpo = 0dBm,
[IP3 Variation with T T = -40°C to +85°C +0.5 dB
frp = 3500MHz, PRe = -10dBm [l
2RF - 2LO Spur Rejection 2Xx2 fLo = 3200MHz, dBc
fspuR = 3350MHz PrF = 0dBm 61
frp = 3500MHz, PRe = -10dBm 87
3RF - 3LO Spur Rejection 3x3 fLo = 3200MHz, dBc
fspyr = 3300MHz PRF = 0dBm 67
RF Input Return Loss RLgr !_O on and IF terminated into a matched 15 dB
impedance
LO Input Return Loss RLLo RF and IF terminated into a matched 20 dB
impedance
Nominal differential impedance at the
IF Output Impedance ZIF IC’s IF outputs 50 Q
RF terminated into 50Q, LO driven by 50Q
IF Return Loss RLje source, IF transformed to smgle—ended 50Q 165 dB
using external components shown in the
Typical Application Circuit
RF-to-IF Isolation PLo = +3dBm 35 dB
LO Leakage at RF Port PLo = +3dBm -29.5 dBm
2L0O Leakage at RF Port PLo = +3dBm -23 dBm
LO Leakage at IF Port PLo = +3dBm -31.5 dBm

MAXIN
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MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

5.0V Supply, RF = 3100MHz to 3900MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Tvpical Application Circuit with tuning elements outlined in Table 1. Typical values are for T¢ = +25°C, Vg = 5.0V, Prg = 0dBm,
PLo = 0dBm, fgr = 3500MHz, f o = 3800MHz, fir = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Loss Lc 8.6 dB
_ frr = 3450MHz to 3750MHz, any 100MHz band +0.1 dB
Loss Variation vs. Frequency Alc
frr = 3450MHz to 3750MHz, any 200MHz band +0.2 dB
Conversion Loss o o o
Temperature Coefficient TCcL | Tc=-40°C 10 +85°C 0.01 dB/°C
Single Sideband Noise
Figure NFgsg | No blockers present 9 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc = -40°C to +85°C 0.025 dB/*C
Input 1dB Compression Point IP1gg | (Note 10) 18 dBm
Th|lrd—Order Input Intercept I3 frE1 = 3500MHz, fres = 3501MHz, 286 dBm
Point Prr1 = PRp2 = 0dBm
L . frE1 = 3500MHz, fres = 3501MHz,
[IP3 Variation with T PRF1 = Pres = 0dBm, T = -40°C to +85°C +0.5 dB
fre = 3500MHz, PRF = -10dBm 70
2LO - 2RF Spur Rejection 2x2 |fLo=3800MHz, dBc
fspur = 3650MHz PrF = 0dBm 60
fRF = 35OOMHZ, PRF =-10dBm 83
3LO - 3RF Spur Rejection 3x3 |f o= 3800MHz, dBc
fspur = 3700MHz PRF = 0dBm 63
RF Input Return Loss RLpr !_O on and IF terminated into a matched 155 dB
impedance
LO Input Return Loss RL o RF and IF terminated into a matched impedance 18.5 dB
Nominal differential impedance at the
IF Output Impedance VAlS IC's IF outputs 50 Q
RF terminated into 50Q, LO driven by 50Q
IF Return Loss RLiE sogrce, IF transformed to smgle-ended 50Q . 16 dB
using external components shown in the Typical
Application Circuit
RF-to-IF Isolation PLo = +3dBm 35 dB
LO Leakage at RF Port PLo = +3dBm -36.4 dBm
2L0O Leakage at RF Port PLo = +3dBm -12.8 dBm
LO Leakage at IF Port PLo = +3dBm -31 dBm
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MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

5.0V Supply, RF = 1650MHz to 2250MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Tvpical Application Circuit with tuning elements outlined in Table 1. Typical values are for T¢ = +25°C, Vg = 5.0V, Prg = 0dBm,
PLo = 0dBm, fgr = 1850MHz, f o = 2150MHz, fir = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Loss Lc 7.5 dB
frr = 1650MHz to 1850MHz, any 100MHz band +0.18
o frr = 1850MHz to 2250MHz, any 100MHz band +0.15
Loss Variation vs. Frequency Alc dB
frr = 1650MHz to 1850MHz, any 200MHz band +0.36
frr = 1850MHz to 2250MHz, any 200MHz band +0.3
Conversion Loss o o o
Temperature Coefficient TCoL | Tc =-40°C 1o +85°C 0.0067 dB/*C
Single Sideband Noise Figure| NFggg | No blockers present 7 dB
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TCNF Tc = -40°C to +85°C 0.021 dB/°C
Input 1dB Compression Point IP1gg | (Note 10) 23 dBm
Thllrd—Order Input Intercept I3 fRF1 = 1850MHz, frpo = 1851MHz, 348 dBm
Point Prr1 = PRp2 = 0dBm
- . frr1 = 1850MHz, frpo = 1851MHz,
[IP3 Variation with T PRe1 = Prio = 0dBm, T = -40°C to +85°C +0.5 dB
frF = 1850MHz, PrF = -10dBm 83
2L O - 2RF Spur Rejection 2x2 fLo = 2150MHz, dBc
fspUR = 2000MHz PRF = 0dBm 73
frr = 1850MHz, PrF = -10dBm 94
3LO - 3RF Spur Rejection 3x3 |fo=2150MHz, dBc
fspUR = 2050MHz PRrF = 0dBm 74
RF Input Return Loss RLpr !_O on and IF terminated into a matched 16.4 dB
impedance
LO Input Return Loss RL o RF and IF terminated into a matched impedance 25.2 dB
IF Output Impedance 7 Nominal differential impedance at the IC’s IF 50 o
outputs
RF terminated into 50Q, LO driven by 50Q
IF Return Loss AL soyrce, IF transformed to smgle—ended 50Q . 17 dB
using external components shown in the Typical
Application Circuit
RF-to-IF Isolation PLo = +3dBm 48.7 dB
LO Leakage at RF Port PLo = +3dBm -28.8 dBm
2LO Leakage at RF Port PLo = +3dBm -35.3 dBm
LO Leakage at IF Port PLo = +3dBm -20.8 dBm

MK Maxim Integrated Products 10




MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

5.0V Supply, RF = 1650MHz to 2250MHz, LOW-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (DOWNCONVERTER OPERATION)

(Tvpical Application Circuit with tuning elements outlined in Table 1. Typical values are for T¢ = +25°C, Vg = 5.0V, Pgg = 0dBm,
PLo = 0dBm, fgr = 1850MHz, f o = 1550MHz, fir = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Conversion Loss Lc 8.5 dB
frr = 1650MHz to 1850MHz, any 100MHz band +0.35
o frr = 1850MHz to 2250MHz, any 100MHz band +0.075
Loss Variation vs. Frequency Alc dB
frr = 1650MHz to 1850MHz, any 200MHz band +0.7
frr = 1850MHz to 2250MHz, any 200MHz band +0.15
Conversion Loss o o o
Temperature Coefficient TCoL | Tc=-40°C t0 +85°C 0.0095 dB/*C
S.mgle Sideband Noise NFgsg | No blockers present 8.95 dB
Figure
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF | 14 2 240°C 1o +85°C 0.024 dB/°C
Input 1dB Compression Point IP1g4B (Note 10) 17.2 dBm
Thllrd—Order Input Intercept I3 fRF1 = 1850MHz, frpo = 1851MHz, 067 dBm
Point Prr1 = PRp2 = 0dBm
- . frr1 = 1850MHz, frpo = 1851MHz,
[IP3 Variation with T PRE1 = Pro = 0dBm, T = -40°C to +85°C +0.5 dB
frF = 1850MHz, | Pgg = -10dBm 71
2RF - 2LO Spur Rejection 2x2 fLo = 1550MHz, dBc
fspyr = 1700MHz | PRF = 0dBm 61
frF = 1850MHz, | Pgg = -10dBm 83
3RF - 3LO Spur Rejection 3x3 fLo = 1550MHz, dBc
fspur = 1650MHz | PRF = 0dBm 63
RF Input Return Loss RLpr !_O on and IF terminated into a matched 194 dB
impedance
LO Input Return Loss RL o RF and IF terminated into a matched impedance 17.3 dB
IF Output Impedance 7 Nominal differential impedance at the IC’s IF 50 o
outputs
RF terminated into 50Q, LO driven by 50Q
IF Return Loss AL sogrce, IF transformed to smgle—enpled 50Q ‘ 19.3 dB
using external components shown in the Typical
Application Circuit
RF-to-IF Isolation PLo = +3dBm 44.6 dB
LO Leakage at RF Port PLo = +3dBm -29.5 dBm
2LO Leakage at RF Port PLo = +3dBm -29.5 dBm
LO Leakage at IF Port PLo = +3dBm -29.7 dBm

MAXIN
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MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

5.0V Supply, RF = 2000MHz to 2900MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (UPCONVERTER OPERATION)

(Tvpical Application Circuit with tuning elements outlined in Table 2. Typical values are for Tg = +25°C, Voe = 5.0V, P = 0dBm,
PLo = 0dBm, fgr = 2600MHz, f o = 2900MHz, fir = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Conversion Loss Lc 7.3 dB
frr = 2010MHz to 2025MHz +0.05
fre = 2305MHz to 2360MHz +0.05
Conversion Loss Variation ALg fRF = 2600MHz to 2570MHz +0.05 4B
vs. Frequency frE = 2570MHz to 2620MHz +0.05
frE = 2500MHz to 2690MHz +0.15
fre = 2700MHz to 2900MHz +0.2
?gr:\;eerf;?;:%ssemciem TCoL | T = -40°C to +85°C 0.007 dB/°C
Input 1dB Compression Point IP1g4B (Note 10) 22 dBm
'szir‘jtt Third-Order Intercept IP3 | fig1 = 300MHz, fip = 301MHz, P} = 0dBm/tone 308 dBm
IIP3 Variation with Tg IIP3 ?? :_jg?g”t'f;gg%g 301MHz, Py = 0dBmytone, +0.5 dB
LO = 2IF Spur Lo~ 2F o dBc
LO + 2IF 62
LO = 3IF Spur -0 -3k 2 dBc
LO + 3IF 85
Output Noise Floor Pout = 0dBm (Note 9) -163 dBm/Hz

MK Maxim Integrated Products 12




MAX2042A

SiGe. BZ&4E. 1600MHzZ3900MHz
F/TESRNRE, wAaLOZ FES

3.3V Supply, RF = 2000MHz to 2900MHz, HIGH-SIDE LO INJECTION AC ELECTRICAL

CHARACTERISTICS (UPCONVERTER OPERATION)

(Tvpical Application Circuit with tuning elements outlined in Table 2. Typical values are for Tg = +25°C, Vo¢ = 3.3V, P|p = 0dBm,
PLo = 0dBm, fgr = 2600MHz, f o = 2900MHz, fir = 300MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 7.3 dB
Conversion Loss Variation vs. | | = | f-_ _ 5000MHz to 2000MHz, any 100MHz band +0.25 dB
Frequency
Conversion Loss o o o
Temperature Coefficient TCcL | Tc =-40°C to +85°C 0.008 dB/°C
Input 1dB Compression Point IP1gB (Note 10) 20.5 dBm
';O"?;‘tt Third-Order Intercept P3| fig1 = 300MHz, fig» = 301MHz, Pje = 0dBm/tone 30 dBm

- . flr1 = 300MHz, fjgo = 301MHz, Pjg = 0dBm/tone,

[IP3 Variation with T¢ [IP3 T = -40°C 1o +85°C +0.6 dB
LO - 2IF 60

LO + 2IF Spur dBc
LO + 2IF 64
LO - 3IF 68

LO + 3IF Spur dBc
LO + 3IF 80

Output Noise Floor PouTt = 0dBm (Note 9) -160 dBm/Hz

transformer. Output measurements were taken at IF outputs of the Typical Application Circuit.

Note 5: Not production tested.
Note 6:
Characteristics.
Note 7:
Note 8:
Note 9:

100% production tested for functional performance.
Measured with external LO source noise filtered so that the noise floor is -174dBm/Hz at 100MHz offset. This specification

All limits reflect losses of external components, including a 0.5dB loss at fjg = 300MHz due to the 1:1 impedance

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

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

MAXIN
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MAX2042A

SiGe. BZME. 1600MHzZ3900MHz
F/TZRSNEE, TALOZE M

BT (E451%

(Tvpical Application Circuit with tuning elements outlined in Table 1, Vgg = 5.0V, fgr = 2000MHz to 2900MHz, LO is high-side

injected for a 300MHz IF, Pgr = 0dBm, P o = 0dBm, T¢ = +25°C, unless otherwise noted.)

CONVERSION L

0SS vs. RF FREQUENCY

Tg=+85°C

MAX2042A toc01

8 N J.

I

Tc=+25°C

CONVERSION LOSS (dB)

Tc=-40°C

5

2000 2300

2600 2900

RF FREQUENCY (MHz)

INPUT IP3

vs. RF FREQUENCY

40

Tc=+25°C

35

T
PRF = 0dBm/TONE

MAX2042A toc04

Tc=-40°C

INPUT IP3 (dBm)

30

Tg=+85°C

25
2000

2300

2600 2900
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210 - 2RF RESP

ONSE vs. RF FREQUENCY

75

Tg=+85°C
70 A

PRF = 0dBm

MAX2042A toc07

Tc=+25°C

Y

2\

65

Tc=-40°C
60

W

2L0 - 2RF RESPONSE (dBc)

55

50

2000

2300

2600 2900

RF FREQUENCY (MHz)

MAXIN

INPUT IP3 (dBm) CONVERSION LOSS (dB)

2L0 - 2RF RESPONSE (dBc)

CONVERSION LOSS vs. RF FREQUENCY

MAX2042A toc02

\—‘T’-/—/

4
PLo =-6dBm, -3dBm, 0dBm, +3dBm

2300 2600
RF FREQUENCY (MHz)

2000 2900

INPUT IP3 vs. RF FREQUENCY

40 T
PRF = 0dBm/TONE

MAX2042A toc05

35
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\
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25
2300 2600
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2000 2900

210 - 2RF RESPONSE vs. RF FREQUENCY

75
‘ PRF = 0dBm

MAX2042A toc08

70 [\\ /N\ PLO =+3dBm

\ \

60 |—PLo=-3dBm a /\

—

q

55 |
PLo =-6dBm

50
2300 2600
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2000 2900

INPUT IP3 (dBm) CONVERSION LOSS (dB)
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MAX2042A toc03

! T
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6
5
2000 2300 2600 2900
RF FREQUENCY (MHz)
INPUT IP3 vs. RF FREQUENCY
40 T g
PRF = 0dBm/TONE 2
Voe =525V g
® |
30 Voo =4.75V 7
25
2000 2300 2600 2900

RF FREQUENCY (MHz)
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75 2
PRF=0dBm |2
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50
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RF FREQUENCY (MHz)
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MAX2042A

SiGe. BZME. 1600MHzZ3900MHz
F/TZRSNEE, TALOZE M

B T IEHFIE(4E)

(Tvpical Application Circuit with tuning elements outlined in Table 1, Vgg = 5.0V, fgr = 2000MHz to 2900MHz, LO is high-side

injected for a 300MHz IF, Pgr = 0dBm, P o = 0dBm, T¢ = +25°C, unless otherwise noted.)

3L0 - 3RF RESPONSE vs. RF FREQUENCY

3L0 - 3RF RESPONSE vs. RF FREQUENCY

3L0 - 3RF RESPONSE vs. RF FREQUENCY

85 - 85 = 85 o
PRr = 0dBm ; PRr = 0dBm ; PRr = 0dBm ;
_ : :
8 3 3 Vg =5.25V
%) 75 w 75 o 75 [
5 5 5
g Py A g
& & &
& & &
< 65 —— ° ° on————— | < 65 — — < 65 — _ _ Vee=5.0v
& T =-40°C, +25°C, +85°C & PLo = -6dBm, -3dBm, 0dBm, +3dBm N Vee =4.75V
> > >
55 55 55
2000 2300 2600 2900 2000 2300 2600 2900 2000 2300 2600 2900
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY NOISE FIGURE vs. RF FREQUENCY
10 o 10 = 10 o
To=+85°C 5 5 5
9 | g 9 g 9 g
g g —— g 3 g 3
% T % %
2 5 Te=+25°C S 6 |——PLo=-6dBm, -3dBm, 0dBm, +3dBm — 2 % Vg =475V, 5.0V, 5.25V
5 | 5 5
Tg =-40°C
4 4 4
2000 2300 2600 2900 2000 2300 2600 2900 2000 2300 2600 2900
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
INPUT P14B vs. RF FREQUENCY INPUT P14B vs. RF FREQUENCY INPUT P14B vs. RF FREQUENCY
25 e 25 = 25 ‘ -
Tg = -40°C : g Voo = :
2 2 cc=5.25V g
2 \\ y i 23 - 2 N ' -
) N— Y \ ] E %%\——\
3 : 3 3 Voo =5.0V \
S o o150 \ = 2 - = 2 Veg =4.75V \\/
= \/ = PLo = -6dBm, -3dBm, 0dBm, +3dBm = ‘v
19 To=+85°C ] 19 19
17 17 17
2000 2300 2600 2900 2000 2300 2600 2900 2000 2300 2600 2900
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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MAX2042A

SiGe. BZME. 1600MHzZ3900MHz
F/TZRSNEE, TALOZE M

B T IEHFIE(4E)

(Tvpical Application Circuit with tuning elements outlined in Table 1, Vgg = 5.0V, fgr = 2000MHz to 2900MHz, LO is high-side
injected for a 300MHz IF, Pgr = 0dBm, P o = 0dBm, T¢ = +25°C, unless otherwise noted.)

LO LEAKAGE AT IF PORT vs. LO FREQUENCY

LO LEAKAGE AT IF PORT vs. LO FREQUENCY

LO LEAKAGE AT IF PORT vs. LO FREQUENCY

-10 2 -10 ] -10 g
= I I g
S s s
£ 20 |—Tg=425°C £ -2 £ -2
e Tg =-40°C e e
= = T N— =R~
& & &

z : \ z
g - A, g - N & Y I Voo =475v,5.0v, 525V TN
= Tc=+85°C 3 | v = \/—
PL0 = -6dBm, -3dBm, 0dBm, +3dBm
-40 -40 ‘ ‘ -40
2300 2600 2900 3200 2300 2600 2900 3200 2300 2600 2900 3200
LO FREQUENCY (MHz) LO FREQUENCY (MHz) LO FREQUENCY (MHz)
RF-TO-IF ISOLATION vs. RF FREQUENCY RF-TO-IF ISOLATION vs. RF FREQUENCY RF-TO-IF ISOLATION vs. RF FREQUENCY
60 8 60 g 60 3
g 50 | | i
3 T =+85°C 5 5
= = =
= = =
= S W =
2 To=-40°C Tc=425°C 2 PL0 =-6Bm, -3dBm, 0dBm, +3dBm 2 Ve =4.75V, 5.0V, 5.25V
€ g = 9 =30
20 20 20
2000 2300 2600 2900 2000 2300 2600 2900 2000 2300 2600 2900
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
LO LEAKAGE AT RF PORT vs. LO FREQUENCY LO LEAKAGE AT RF PORT vs. LO FREQUENCY LO LEAKAGE AT RF PORT vs. LO FREQUENCY
20 . 20 . 20 5
E -25 E -25 E/ =25 Vo =525V
o oc o
g 30 \ g 20 ——“A E 30 ————————— N
3 : 1 2 i}
= Tg = -40°C, +25°C, +85°C s PLo = -6dBm, -3dBm, 0dBm, +3dBm S Voo =475V | Voo =50V
S % S 3 S 3
-40 -40 -40
2300 2600 2900 3200 2300 2600 2900 3200 2300 2600 2900 3200
LO FREQUENCY (MHz) LO FREQUENCY (MHz) LO FREQUENCY (MHz)
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MAX2042A

SiGe. BZ&%E. 1600MHzZ3900MHZ
E/TESRMES, wHLOZIMES

HH T IEHFIE(4E)

(Tvpical Application Circuit with tuning elements outlined in Table 1, Vgg = 5.0V, fgr = 2000MHz to 2900MHz, LO is high-side

injected for a 300MHz IF, Pgr = 0dBm, P o = 0dBm, T¢ = +25°C, unless otherwise noted.)

210 LEAKAGE AT RF PORT vs. LO FREQUENCY

210 LEAKAGE AT RF PORT vs. LO FREQUENCY

210 LEAKAGE AT RF PORT vs. LO FREQUENCY

220 ‘ g -20 3 -20 g
£ 25 Tc =+2%§ £ 25 g £ 25 ,/ g
E 3 |—Tc=-40C =7 E 3 E 30 |—Vec=475
[a Y8 [a Y8 [a Y8
= l //// = =
= -3 = -3 | = 35 -\
S / To = +85°C g PLo = -6dBm, -3dBm, 0dBm, +3dBm g %/CC 500
3 0 = 40 = 40 |
S / =] =] /\ ‘
a5 S g S 45 L Vec=5.25v
50 50 50 ‘
2300 2600 2900 3200 2300 2600 2900 3200 2300 2600 2900 3200
LO FREQUENCY (MHz) LO FREQUENCY (MH2) LO FREQUENCY (MH2)
RF PORT RETURN LOSS vs. RF FREQUENCY IF PORT RETURN LOSS vs. IF FREQUENCY
0 T % T 8
IF=300MHz |£ L0 =2900MHz |
5 g 5 g
% = @ =
3 10 2 10
S S
£ " \\ P E . Voo =4.75V, 5.0V, 5.25V //
] = L~
2 2 o 2
& -
25 PLo =-6dBm, -3dBm, 0dBm, +3dBm — 25
I I I Y
2000 2200 2400 2600 2800 3000 5 140 230 320 410 500
RF FREQUENCY (MHz) IF FREQUENGY (MHz)
LO RETURN LOSS vs. LO FREQUENCY SUPPLY CURRENT vs. TEMPERATURE (T¢)
0 ‘ ‘ g 155 3
0 \ PLo=+3Bm___|2 150 :
= PLo=-6dBm g Vee =|5.25V -
S )—— E 145 =50V ——
2 % s = Y ¢
S f ~ &
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= 30 f I —
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50 | | 125
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MAX2042A

SiGe. BZME. 1600MHzZ3900MHz
F/TZRSNEE, TALOZE M

B T IEHFIE(4E)

(Tvpical Application Circuit with tuning elements outlined in Table 1, Ve = 3.3V, fgr = 2000MHz to 2900MHz, LO is high-side

injected for a 300MHz IF, Pgr = 0dBm, P o = 0dBm, T¢ = +25°C, unless otherwise noted.)

INPUT IP3 (dBm) CONVERSION LOSS (dB)

2L0 - 2RF RESPONSE (dBc)

MAXIN

CONVERSION LOSS vs. RF FREQUENCY
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27
25
2000 2300 2600 2900
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75 5
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55

50

2000 2300 2600
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2900
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CONVERSION LOSS vs. RF FREQUENCY

MAX2042A toc36
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I
PLo =-6dBm, -3dBm, 0dBm, +3dBm
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CONVERSION LOSS vs. RF FREQUENCY

f
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MAX2042A

SiGe. BZME. 1600MHzZ3900MHz
F/TZRSNEE, TALOZE M

B T IEHFIE(4E)

(Tvpical Application Circuit with tuning elements outlined in Table 1, Ve = 3.3V, fgr = 2000MHz to 2900MHz, LO is high-side

injected for a 300MHz IF, Pgr = 0dBm, P o = 0dBm, T¢ = +25°C, unless otherwise noted.)

3L0 - 3RF RESPONSE vs. RF FREQUENCY

3L0 - 3RF RESPONSE vs. RF FREQUENCY

3L0 - 3RF RESPONSE vs. RF FREQUENCY
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