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SiGe. H%M%E. 2300MHzZE4000MHz
T/ TR iR, FHLOZ M

ABSOLUTE MAXIMUM RATINGS

VCC O GND....ooic -0.3V to +5.5V 0JC (NOtES 1, 3) .o +13°C/W
IF+, IF-, LOBIAS t0 GND..........ooovveeinnn -0.3V to (Vce + 0.3V) Operating Case Temperature
RF, LO INPUL POWET ..ot +20dBm Range (Note 4) ..o, Tc = -40°C to +85°C

RF, LO Current (RF and LO is DC shorted Junction Temperature ...........coocveeiiiiiiieiiiee e +150°C

to GND through a balun)...........cccccooviiiiiiiiii e, 50mA Storage Temperature Range ...-65°C to +150°C
Continuous Power Dissipation (Note 1) .......ccocoeviiiiiiiiinnn, 5W Lead Temperature (soldering, 10S) .......ccccooviiiiiiieiinians +300°C
BJA (NOES 2, 3) ..., +38°C/W

Note 1: Based on junction temperature Ty = TC + (68JC 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 + (8JA 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, Vcc = 4.75V to 5.25V, no input RF or LO signals. T¢c = -40°C to +85°C, unless otherwise noted. Typical
values are at Vcc = 5.0V, Tc = +25°C, all parameters are production tested.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage \ele] 4.75 5.0 5.25 V
Supply Current Icc 138 155 mA

3.3V SUPPLY DC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, Vcc = 3.0V to 3.6V, no input RF or LO signals. Tc = -40°C to +85°C, unless otherwise noted. Typical
values are at Vcc = 3.3V, Tc = +25°C, parameters are guaranteed by design, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 3.0 3.3 3.6 Vv
Supply Current Ilcc Total supply current, Vcc = 3.3V 121 135 mA
RECOMMENDED AC OPERATING CONDITIONS
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Typical Application Circuit with C1 = 3.3nH
and C12 = 0.3pF, see Table 1 for details 2300 3000
(Note 5)
RF Frequency Range fRF MHz
Typical Application Circuit with C1 = 8.2pF
and C12 not installed, see Table 1 for 3000 4000
details (Note 5)
LO Frequency fLO (Note 5) 2600 4300 MHz
Using an M/A-Com MABAES0029 1:1
transformer as defined in the Typical
IF Frequency fIF Application Circuit, IF matching 50 500 MHz
components affect the IF frequency range
(Note 5)
LO Drive PLo (Note 5) -3 0 +3 dBm

2 MAXI N
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5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER MODE,

SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES

fRF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION)
(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, PLO = -3dBm to +3dBm, PRr = 0dBm, fRF = 3100MHz to 3900MHz, fL0 = 2800MHz to 3600MHz, fiF = 300MHz, fRF > fLO,
Tc = -40°C to +85°C. Typical values are at Vcc = 5.0V, PRF = 0dBm, PLO = 0dBm, fRF = 3500MHz, fL0 = 3200MHz, fiF = 300MHz,
Tc = +25°C. All parameters are guaranteed by design, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc Tc = +25°C (Notes 7, 8) 7.2 7.7 8.5 dB
fRF = 3100MHz to 3900MHz, over any 0.15
o 100MHz band ’
Loss Variation vs. Frequency ALc dB
fRF = 3100MHz to 3900MHz, over any 0.95
200MHz band )
Conversion Loss Temperature fRF = 3100MHz to 3900MHz, o
Coefficient TCeL Tc =-40°C to +85°C 0.01 dB/°C
Input Compression Point IP1dB (Note 9) 21 dBm
fRF1 - fRF2 = 1TMHz, PRF = 0dBm per tone 283 305
Third-Order Input Int t (Note 7, 8)
ird-Order Input Interce
Point P P 1P3 fRF = 3500MHz, fRF1 - fRF2 = 1MHz, dBm
PRF = 0dBm per tone. Tc = +25°C 30.0 325
(Notes 7, 8)
Third-Order Input Intercept fRF = 3100MHz to 3900MHz, fiF = 300MHz,
Point Variation Over fRF1 - fRF2 = 1TMHz, PRF = 0dBm per tone, +0.5 dBm
Temperature Tc = -40°C to +85°C
Single sideband, no blockers present 85 10
] ] (Notes 7, 10) '
Noise Figure NFssB - - dB
Single sideband, no blockers present, 85 92
Tc = +25°C (Notes 7, 10) ’ '
Noise Figure Temperature Single sideband, no blockers present, o
Coefficient TONF Tc =-40°C to +85°C 0.018 dBfC
+8dBm blocker tone applied to RF port,
N0|sel Flgure Under Blocking NFg fBLOCKER = 3750MHz, fRF = 3500MHz, 175 20 dB
Conditions fLo = 3200MHz, PLo = 0dBm, Vcc = 5.0V,
Tc = +25°C (Notes 7, 10, 11)
fspur=fLo+ | PRF=-10dBm 62 68
150MHz, (Notes 7, 10)
Tc =+25°C -
2RF - 2L.O Spurious Rejection ox2 PRF = 0dBm (Notes 7,8) | 52 o8 dBc
PRF = -10dBm
fSPUR = fLO + 60 68
N 7,1
150MHz (Notes 7, 10)
PRF = 0dBm (Notes 7, 8) 50 58
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SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER MODE,

fRF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION) (continued)

(Typical Application Circuit with tuning elements outlined in Table 1, Vcc = 4.75V to 5.25V, RF and LO ports are driven from 50Q
sources, PLO = -3dBm to +3dBm, PRr = 0dBm, fRF = 3100MHz to 3900MHz, fL0 = 2800MHz to 3600MHz, fiF = 300MHz, fRF > fLO,
Tc = -40°C to +85°C. Typical values are at Vcc = 5.0V, PRF = 0dBm, PLo = 0dBm, fRF = 3500MHz, fLo = 3200MHz, fIF = 300MHz,
Tc = +25°C. All parameters are guaranteed by design, unless otherwise noted.) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fspUR =fLo+ | PRF=-10dBm
100MHz, (Notes 7, 10) 82 8
_ o Tc = +25°C PRF = 0dBm (Notes 7,8) | 62 69
3RF - 3LO Spurious Rejection 3x3 dBc
PRF = -10dBm
fSPUR = fLO + (Notes 7, 10) 81 89
100MHz
PRF = 0dBm (Notes 7, 8) 61 69
RF Input Return Loss RLRE !_O on and IF terminated into a matched 16 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 14 dB
impedance
IF Output Impedance 2 Nominal differential impedance at the IC’s 50 o
IF outputs
RF terminated into 50Q, LO driven by a
IF Output Return Loss RLIF 50Q source, IF transformed tp 50Q usmg 16 dB
external components shown in the Typical
Application Circuit
RF-to-IF Isolation fRF = 3500MHz, PLo = +3dBm (Note 8) 33 42 dB
LO Leakage at RF Port fLo = 2500MHz to 4000MHz, PLO = +3dBm 31 dBm
(Notes 7, 8)
2L.O Leakage at RF Port PLo = +3dBm -35 dBm
LO Leakage at IF Port PLO = +3dBm (Note 8) -28 dBm

4 MAXI N




SiGe. B4MEE. 2300MHzZ4000MHz

fRF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION)

(Typical Application Circuit with tuning elements outlined in Table 1, RF and LO ports are driven from 50Q sources. Typical values
are at Vcc = 3.3V, PRF = 0dBm, PLo = 0dBm, fRF = 3500MHz, fLo = 3200MHz, fIF = 300MHz, Tc = +25°C, unless otherwise noted.)

L5/ T ESRESiR, FHLOZMER

3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER MODE,

(Note 6)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 7.7 dB
- fRF = 3100MHz to 3900MHz, over any
Loss Variation vs. Frequency ALc 100MHz band 0.1 dB
Conversion Loss Temperature fRF = 3100MHz to 3900MHz, o
Coefficient TCeL Tc = -40°C to +85°C 0.009 dB/°C
Input Compression Point IP1dB (Note 9) 19.5 dBm
;Z’iﬁ"order Input Intercept IP3 | fRF1 - fRF2 = 1MHz, PR = 0dBm per tone 20.5 dBm
Third-Order Input Intercept fRF1 - fRF2 = TMHz, PRF = 0dBm per tone, +0.2 dB
Variation Over Temperature Tc = -40°C to +85°C o
Noise Figure NFssB Single sideband, no blockers present 8.5 dB
Noise Figure Temperature Single sideband, no blockers present, o
Cosfficient TONF | 16 = 40°C to +85°C 0.018 dB/C
. o fsPUR = fLO + PRF = -10dBm 69
2RF - 2LO Spurious Rejection 2x2 dBc
P ! 150MHz PRF = 0dBm 64
= PRF = -10dBm 73.3
3RF - 3LO Spurious Rejection 3x3 ISPUR = fLO + R dBc
100MHz PRF = 0dBm 63.3
RF Input Return Loss RLRE !_O on and IF terminated into a matched 18 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 19 dB
impedance
IF Output Impedance ZF Nominal differential impedance at the IC’s 50 Q
IF outputs
RF terminated into 50Q, LO driven by a
IF Output Return Loss RLIF 50Q source, IF transformed tp 50Q usmg 145 dB
external components shown in the Typical
Application Circuit
RF-to-IF Isolation fRF = 3100MHz to 3900MHz, 41 dB
PLO = +3dBm
LO Leakage at RF Port Lo = 2800MHz to 3600MHz, -30 dBm
PLO = +3dBm
2LO Leakage at RF Port LO = 2800MHz to 3600MHz, -25.6 dBm
PLO = +3dBm
LO Leakage at IF Port Lo = 2800MHz to 3600MHz, 27 dBm
PLO = +3dBm
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SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER MODE,
fRF = 2300MHz to 2900MHz, HIGH-SIDE LO INJECTION)

(Typical Application Circuit with tuning elements outlined in Table 1, RF and LO ports are driven from 50Q sources. Typical values
are at Vcc = 5.0V, PRF = 0dBm, PLo = 0dBm, fRF = 2600MHz, fLo = 2900MHz, fIF = 300MHz, Tc = +25°C, unless otherwise noted.)

(Note 6)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 8.1 dB
- fRF = 2300MHz to 2900MHz, over any
Loss Variation vs. Frequency ALC 100MHz band 0.15 dB
Conversion Loss Temperature fRF = 2300MHz to 2900MHz, o
Coefficient TCOL | 16 = -40°C 10 +85°C 0.008 dB/C
;Z'ift"orde’ Input Intercept IP3 | fRF1 - fRF2 = IMHz, PRF = 0dBm per tone 34 dBm
Third-Order Input Intercept fRF1 - fRF2 = TMHz, PRF = 0dBm per tone, +0.9 dB
Variation Over Temperature Tc = -40°C to +85°C o
) — PRF = -10dBm 67
2LO - 2RF Spurious Rejection 2x2 fsSPUR = fLO - 150MHZz dBc
PRF = 0dBm 62
) L PRF = -10dBm 79
3LO - 3RF Spurious Rejection 3x3 fsSPUR = fLO - 100MHZz dBc
PRF = 0dBm 69
RF Input Return Loss RLRE !_O on and IF terminated into a matched o3 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 17 dB
impedance
IF Output Impedance ZF Nominal differential impedance at the IC’s 50 Q
IF outputs
RF terminated into 50Q, LO driven by a
IF Output Return Loss RLIF 50Q source, IF transformed tp 50Q usmg 136 dB
external components shown in the Typical
Application Circuit
RF-to-IF Isolation fRF = 2300MHz to 2900MHz, 39 dB
PLo = +3dBm
LO Leakage at RF Port Lo = 2600MHz to 3200MHz, -29.5 dBm
PLO = +3dBm
2LO Leakage at RF Port LO = 2600MHz to 3200MHz, -43 dBm
PLO = +3dBm
LO Leakage at IF Port Lo = 2600MHz to 3200MHz, -28.6 dBm
PLO = +3dBm
6 AKX




SiGe. B4MEE. 2300MHzZ4000MHz

fRF = 3100MHz to 3900MHz, HIGH-SIDE LO INJECTION)

(Typical Application Circuit with tuning elements outlined in Table 1, RF and LO ports are driven from 50Q sources. Typical values
are at Vcc = 5.0V, PRF = 0dBm, PLo = 0dBm, fRF = 3500MHz, fLo = 3800MHz, fIF = 300MHz, Tc = +25°C, unless otherwise noted.)

L5/ T ESRESiR, FHLOZMER

5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER MODE,

(Note 6)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 7.8 dB
- fRF = 3100MHz to 3900MHz, over any
Loss Variation vs. Frequency ALc 100MHz band 0.15 dB
Conversion Loss Temperature fRF = 3100MHz to 3900MHz, o
Coefficient TCeL Tc =-40°C to +85°C 0.008 dB/*C
;Z'ift"order Input Intercept IP3 | fRF1 - fRF2 = 1MHz, PRF = 0dBm per tone 315 dBm
Third-Order Input Intercept fRF1 - fRF2 = 1MHz, PRF = 0dBm per tone, +0.2 dB
Variation Over Temperature Tc =-40°C to +85°C o
. o PRF = -10dBm 67
21O - 2RF Spurious Rejection 2Xx2 fspuUR = fLO - 150MHz dBc
PRF = 0dBm 62
3LO - 3RF Spurious Rejection 3x3 | f Lo - 100MHz |- =-10d8m 767 dBc
- uriou i X = - z
p ) SPUR = TLO PRF = 0dBm 66.7
RF Input Return Loss RLRF !_O on and IF terminated into a matched 177 dB
impedance
LO Input Return Loss RLLO BF and IF terminated into a matched 16.3 dB
impedance
IF Output Impedance ZiF Nominal differential impedance at the IC’s 50 Q
IF outputs
RF terminated into 50Q, LO driven by a
IF Output Return Loss RLIF 50Q source, IF transformed tp 50Q usmg 15 dB
external components shown in the Typical
Application Circuit
RF-to-IF Isolation fRF = 3100MHz to 3900MHz. 41 dB
PLo = +3dBm
LO Leakage at RF Port ILO = 3400MHz to 4200MHz, -30 dBm
PLO = +3dBm
210 Leakage at RF Port LO = 3400MHz to 4200MHz, 21 dBm
PLO = +3dBm
LO Leakage at IF Port fLO = 3400MHz to 4200MHz, -27.2 dBm
PLO = +3dBm
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SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

5.0V SUPPLY AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION,
fRF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION)

(Typical Application Circuit with tuning elements outlined in Table 2, RF and LO ports are driven from 50Q sources. Typical values
are for Tc = +25°C, Vcc = 5.0V, PIF = 0dBm, PLo = 0dBm, fRF = 3500MHz, fLo = 3300MHz, fIF = 200MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Conversion Loss Lc 7.7 dB
fRF = 3100MHz to 3900MHz, over any
0.2
Conversion Loss Variation vs. ALG 100MHz band 4B
Frequency fRF = 3100MHz to 3900MHz, over any 0.25

200MHz band

Conversion Loss Temperature

Coefficient TCcL Tc =-40°C to +85°C 0.01 dB/°C
) . flIF1 = 200MHz, fiF2 = 201MHz,
Input Third-Order Intercept Point [IP3 PIF = 0dBm/tone 33.5 dBm
- ) fIF1 = 200MHz, fiF2 = 201MHz,
[IP3 Variation with Tc PIE = 0dBm/tone, Tc = -40°C to +85°C +0.2 dB
LO - 2IF 61.6
LO £ 2IF Spur 1x2 dBc
LO + 2IF 60.2
LO - 3IF 78.2
LO £ 3IF Spur 1x3 dBc
LO + 3IF 80.3
Output Noise Floor PouTt = 0dBm (Note 11) -165 dBm/Hz

3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION,
fRF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION)

(Typical Application Circuit with tuning elements outlined in Table 2, RF and LO ports are driven from 50Q sources. Typical values
are for Tc = +25°C, Vcc = 3.3V, PIF = 0dBm, PLo = 0dBm, fRF = 3500MHz, fL0 = 3200MHz, fiF = 200MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Conversion Loss Lc 8 dB
fRF = 3100MHz to 3900MHz, over any
0.2
Conversion Loss Variation vs. ALc 100MHz band B
Frequency fRF = 3100MHz to 3900MHz, over any 0.95

200MHz band

Conversion Loss Temperature

Cosfficient TCcL Tc = -40°C to +85°C 0.01 dB/°C
) . fIF1 = 200MHz, fiF2 = 201MHz,

Input Third-Order Intercept Point IIP3 PIF = OdBm/tone 29.5 dBm

IIP3 Variation with Tc fiF1 = 200MHz, fiF2 = 201MHz, +0.2 dB

PIF = 0dBm/tone, T¢c = -40°C to +85°C

8 MAXI N




SiGe. mH%M%E. 2300MHzZE4000MHz
L35/ NSRS, FHELOZ PR

3.3V SUPPLY AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION,
fRF = 3100MHz to 3900MHz, LOW-SIDE LO INJECTION) (continued)

(Typical Application Circuit with tuning elements outlined in Table 2, RF and LO ports are driven from 50Q sources. Typical values
are for Tc = +25°C, Vcc = 3.3V, PIF = 0dBm, PLo = 0dBm, fRF = 3500MHz, fLo = 3200MHz, fIF = 200MHz, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
LO + 2IF Spur 1xo |22 °8.9 dBc
Femep LO + 2IF 578
LO - 3IF 69.4
LO + 3IF Spur 1x3 dBc
LO + 3IF 69.5
Output Noise Floor PouTt = 0dBm (Note 11) -165 dBm/Hz

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

Note 6: All limits reflect losses of external components, including a 0.5dB loss at flF = 300MHz due to the 1:1 impedance trans-
former. Output measurements were taken at IF outputs of the Typical Application Circuit.

Note 7: Guaranteed by design and characterization.

Note 8: 100% production tested for functional performance.

Note 9: Maximum reliable continuous input power applied to the RF or IF port of this device is +20dBm from a 50Q source.

Note 10: Not production tested.

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.

HITIFHFIE

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)

CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY

10 5 10 s 10 2
g ? T = +85°C g 9 g ?
> 6 =+85° Tg = +25°C = =
wn C =+ w wn
g —1 4 g
S 8 =— & 8 |l . -
= T T~—— A = = T
S | oS S
c g 7\ < g PLo =-3dBm, 0dBm, +3dBm c g Vg = 4.75V, 5.0V, 5.25V

Tg =-40°C
6 ‘ ‘ 6 6
3000 3200 3400 3600 3800 4000 3000 3200 3400 3600 3800 4000 3000 3200 3400 3600 3800 4000
RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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SiGe. E4MEE. 2300MHzZ4000MHz

TH/ TSR R, FHLOZ MRS

HATERFE(4)

(Typical Application Circuit with tuning
4000MHz, LO is low-side injected for a

INPUT IP3 (dBm)

2RF - 2L0 RESPONSE (dBc)

3RF - 3LO RESPONSE (dBc)
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INPUT IP3 vs. RF FREQUENCY
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33
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27
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3RF - 3L0 RESPONSE vs. RF FREQUENCY

1
PRF = 0dBm

MAX2044 toc11

’?&43 m

| PLo=0dBm

ﬁ

PLo=-3dBm

3000 3200 3400 3600

RF FREQUENCY (MHz)

3800 4000
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES
B TERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX2044

SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

HATIERFHE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, frRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLo = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES

HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES
AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, VCC = 3.3V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLO = 0dBm, TC = +25°C, unless otherwise noted.)
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES

HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 3.3V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX2044

SiGe. =4 E. 2300MHz2Z4000MHz

TH/ TSR R, FHLOZ MRS

HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 3.3V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES

HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 3.3V, fRF = 3000MHz to
4000MHz, LO is low-side injected for a 300MHz IF, PRF = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX2044

SiGe. =4 E. 2300MHz2Z4000MHz

V21K

TH/ TSR R, FHLOZ MRS

BT TAE4S 1 (45)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 2300MHz to
2900MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe. B4MEE. 2300MHzZ4000MHz

L5/ T ESRESiR, FHLOZMER

B TR (5E)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 2300MHz to
2900MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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T o ——
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2300 2450 2600 2750 2900

RF FREQUENCY (MHz)
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MAX2044

SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES
AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 2300MHz to
2900MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT
vs. LO FREQUENCY vs. LO FREQUENCY vs. LO FREQUENCY
20 | 5 20 2 20 2
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-40

30 S~ ——
\

PLo =-3dBm, 0dBm, +3dBm v

Ve = 4.75V, 5.0V, 5.25V \/
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MAX2044 toc90
MAX2044 toc91
MAX2044 toc92

-30 -30 -30

Tc=-40°C Vee =5.25V

Tg = +25°C l PLo=+3dBm  PLo=0dBm
|
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES
AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 2300MHz to
2900MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

RF PORT RETURN LOSS IF PORT RETURN LOSS
vs. RF FREQUENCY vs. IF FREQUENCY
0 0
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MAX2044

SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY CONVERSION LOSS vs. RF FREQUENCY

10 5 10 % 10 .
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RF FREQUENCY (MHz) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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35 z 35 z 35 z
£ . To = 40°C £, PLo- +30Bm E . Yoo TS0 vgp=say
= = = N—
& Q\\L_ & %& é g ~—T i
= T~ = = ™
= | /\\ A 2 a | N z 3 | =
B Tg = +25°C B PL0 = -3dBm B
C=+ ’-T\\ PL0 = 0dBm Vee=4.75V
29 To = +85°C 29 29
27 27 27
3000 3200 3400 3600 3800 4000 3000 3200 3400 3600 3800 4000 3000 3200 3400 3600 3800 4000
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_ P : |
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SiGe. B4MEE. 2300MHzZ4000MHz
255/ T 3E RS, FHLOZEMES

HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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MAX2044

SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

B TR (5E)

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT
vs. LO FREQUENCY vs. LO FREQUENCY vs. LO FREQUENCY
-20 . 20 . -20 .
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES
AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 1, Downconverter Mode, Vcc = 5.0V, fRF = 3000MHz to
4000MHz, LO is high-side injected for a 300MHz IF, PRr = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

RF PORT RETURN LOSS IF PORT RETURN LOSS
vs. RF FREQUENCY vs. IF FREQUENCY
0 T s 0 T S
fiF = 300MHz g Lo = 3800MHz E
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310 B 10
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2 25
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MAX2044

SiGe. =4 E. 2300MHz2Z4000MHz

TH/ TSR R, FHLOZ MRS

LO is low-side injected, fi[r = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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B TR (5E)

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 5.0V, fRF = 3000MHz to 4000MHz,

MAX2044 toc127
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4000
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES
AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 5.0V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[F = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

LO + 2IF RESPONSE vs. RF FREQUENCY LO + 2IF RESPONSE vs. RF FREQUENCY LO + 2IF RESPONSE vs. RF FREQUENCY
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MAX2044

SiGe. E4MEE. 2300MHzZ4000MHz

V21K

TH/ TSR R, FHLOZ MRS

B TR (5E)

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 5.0V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[r = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES
AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 5.0V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[F = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

RF PORT RETURN LOSS IF PORT RETURN LOSS
vs. RF FREQUENCY vs. IF FREQUENCY
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MAX2044

SiGe. E#ME. 2300MHz24000MHz
T/ TSR, FHELOZ M
BETIERI ()

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 3.3V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[r = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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HATERFE(4)

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 3.3V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[F = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)
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SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES
BT (5)

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 3.3V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[r = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT LO LEAKAGE AT RF PORT
vs. LO FREQUENCY vs. LO FREQUENCY vs. LO FREQUENCY
-20 ‘ - -20 ‘ o -20 o
Voo =3.3V § Ve =3.3V § §
£ : £ : £ z
T % T 5 L 5
= Tg=+85°C &= =
2 2 £
T N L N
§ To425°C Tc= —4000\ L%c’ PL0 = -3dBm, 0dBm, +3dBm \ ‘g’ Vg =3.0V, 3.3V, 3.6V
S 3 S ® S
-40 -40 -40
2800 3000 3200 3400 3600 3800 2800 3000 3200 3400 3600 3800 2800 3000 3200 3400 3600 3800
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IF LEAKAGE AT RF PORT IF LEAKAGE AT RF PORT IF LEAKAGE AT RF PORT
vs. LO FREQUENCY vs. LO FREQUENCY vs. LO FREQUENCY
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Voo =3.3V g Voo =3.3V § ‘ ‘ §
= § = ‘ § = Voo =3.0V §
g 70 g 70 | S 70 '
= Te=-40°C = = /!\ ~
S \( ¢ S PLo =0dBm S —
g -80 \ A ,/- lé -80 PLo=-3dBm / E -80 \
= \ /.\ /\ = = /
2 > g 2
: — — = : —
= -9 i = -0 PLo = +3dBm] T 90— ygo3ev— Voo=33V —
Tg=+25°C T = +85°C
-100 ‘ ‘ ‘ -100 -100
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AT TIERFIE ()

(Typical Application Circuit with tuning elements outlined in Table 2, Upconverter Mode, Vcc = 3.3V, fRF = 3000MHz to 4000MHz,
LO is low-side injected, fi[F = 200MHz, P|F = 0dBm, PLO = 0dBm, Tc = +25°C, unless otherwise noted.)

RF PORT RETURN LOSS IF PORT RETURN LOSS
vs. RF FREQUENCY vs. IF FREQUENCY
0 T ~ 0 T @
Voo =33V |2 Lo =3200MHz |2
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g N | E
5 1 5 1
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SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

5| BIBE & /THEEHEE]
TOP VIEW
+ Joof [ro] [8[ [wr] |1
Vo (1 MAXILN | 15] GND
MAX2044
RF [ 2] [14] Vec
GND | 3] % [13] &ND
oo [4] L [12] anp
EP*
oo [5] L 1 L
6] J7] 8] Je[ [
*EXPOSED PAD N
5| st B
5|8 A IhEE
1,6,8, 14 Vce MR EH00ILFERSHEGND, BANRRIEEFEIISIMINE.
° RF BiR500 RFFIN (k. 1ZiOHAELE, FESIFTFEEEREREZLIGND, BERERN R
FEEREREBR.
3,9, 13,15 GND e BN EER:, XL IR AT,
4% ;’1‘3 GND by, PEBEEEIRIER EP), BHTEIS M SRR .
7 LOBIAS LOMIHIRE R, FATLOLE hEE. FELOBIAS 5tz [BEEHEE— 16980 HI 1% FE A (IR ETE 138mA).
11 LO AIRIIN IZENIRTEAZLE A50Q, FE—MINBERER-
16, 20 GND i, RRXLEs|fEE.
18, 19 IF-, IF+ JRINERE D IFTH AN, MWEIRERERER, XEwmOHNEMRETE Vo2
. Ep HIFE. WEPEREZEGND, {;ﬁfﬁ%/[\ﬁ‘?i’rﬂﬁﬂﬁi%ﬁﬁﬁES‘%@J—/]\PCBE, N S5PCBHE Z 8]
IRHR MRS, 2T FLIE BB T ERF LA
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HF R
MAX2044AE %M ETIRIBMAE, &I AF2.5GHzA
3.5GHz L& £ A4 2600MHz Z£4300MHz 8 2555 FEl /Y
LOMME, BEBEMAX2044 AT RinMBimLOENZRM,
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TSMERRARAE 11 (FRFLLE) I F AT R RIZ AR
500 Bk (S8 N B ).

35

vr0cXVIN



MAX2044

SiGe. E4MEE. 2300MHzZ4000MHz
5/ T3 gs, F8LOZMES

FEIRIh#EHEC
MAX2044324t—A5IBI(LOBIAS), il SN BRIE
ERNTRESRR. BEMNMAHRENRIFAER20T R, EAH
FEERBERIIEE, EBRNMEEREBM TR MRZE+1%
TR, IR AL5%HIEEE .
I IVARMBEBEAILEZREIE, XIMAER
ARG AR INFERE R 42% (BEUE), 155 % 3.3V Supply
AC Electrical Characteristics F=AHA A T1E4F R 53.3V
HEARAE ML, DI EEINGEMMELE,

mEEE
BEPCBIITE EMRF/ BN B BN — I ERED. RFF
SHMNRATEERE, PUR/INRFE. fRETFNE R, JBMaR Az,
BRHURIEIF-. IF+ Stz BABRERARBE LR %,
MR RAERE, BEMSIHNNEREHREMHORIEEE
. PCBLEARIEEMMEZZPCBIME. BWRAZ D
HIZEREREME. ZFMAEEARGRE—IR
FFHIRF/BUA R FaattE R RAIRIER IR ZEPCB.

IR
BEMNBRSENSHEERNREMERESR. NATLY

FIRBEEFTR, W&V MERBEZR, THESIER.
&1, TEHHEXTHHE
DESIGNATION QTY DESCRIPTION COMPONENT SUPPLIER
3.3nH microwave inductor (0402). Use for RF Coilcraft. Inc
o1 ’ frequencies ranging from 2300MHz to 3000MHz. T
8.2pF microwave capacitor (0402). Use for RF . .
frequencies ranging from 3000MHz to 4000MHz. Murata Electronics North America, Inc.
C2, Ce, C8, C11 4 0.01pF microwave capacitors (0402) Murata Electronics North America, Inc.
C3, C9 0 Not installed, microwave capacitors (0402) —
C4,C7 2 470pF microwave capacitors (0402) Murata Electronics North America, Inc.
C5 0 Not installed, microwave capacitor (0402) —
C10 1 2pF microwave capacitor (0402) Murata Electronics North America, Inc.
0.3pF microwave capacitor (0402). Use for RF . )
C1o ! frequencies ranging from 2300MHz to 3000MHz. Murata Electronics North America, Inc.
0 Microwave capacitor (0402) not installed for RF o
frequencies ranging from 3000MHz to 4000MHz.
6989 11. % resistor (0402). Use for Ve = +5.0V Digi-Key Corp.
R ’ applications.
6989 11. % resistor (0402). Use for Vec = +3.3V Digi-Key Corp.
applications.
T1 1 1:1 IF balun MABAES0029 M/A-Com
u1 1 MAX2044 IC (20 TQFN) Maxim Integrated Products, Inc.
36 AKX




SiGe. B4MEE. 2300MHzZ4000MHz
25/ T3S, FHLOZEMES

EIERMRE/MMEE — PCBSEPZIRBEFMASREEEETE. 1N, EP
ROB S —AME B R B2 B . EP B s 8 — 5

MAX2044% 320510, HERQFNIE, HRER(EP)R
TP EETZ B RAMEIE K. ELEMAX2044H

®2. LEHRATHE

EEFLEEEPCBRIMHE.

DESIGNATION QTY DESCRIPTION COMPONENT SUPPLIER
3.3nH microwave inductor (0402). Use for RF Coilcraft. Inc
o1 ’ frequencies ranging from 2300MHz to 3000MHz. T
8.2pF microwave capacitor (0402). Use for RF ) )
frequencies ranging from 3000MHz to 4000MHz. Murata Electronics North America, Inc.
C2, Ce, C8, C11 4 0.01pF microwave capacitors (0402) Murata Electronics North America, Inc.
C3, C9 0 Not installed, microwave capacitors (0402) —
C4, C7 2 470pF microwave capacitors (0402) Murata Electronics North America, Inc.
C5 0 Not installed, microwave capacitor (0402) —
C10 1 2pF microwave capacitor (0402) Murata Electronics North America, Inc.
0.3pF microwave capacitor (0402). Use for RF ) .
c1o ! frequencies ranging from 2300MHz to 3000MHz. Murata Electronics North America, Inc.
0 Microwave capacitor (0402) not installed for RF -
frequencies ranging from 3000MHz to 4000MHz.
6989 11. % resistor (0402). Use for Ve = +5.0V Digi-Key Corp.
A1 ’ applications.
6989 11. % resistor (0402). Use for Vec = +3.3V Digi-Key Corp.
applications.
T1 1 1:1 IF balun MABAES0029 M/A-Com
u1 1 MAX2044 IC (20 TQFN) Maxim Integrated Products, Inc.
MAXIMN ¥
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MAX2044

SiGe. H%M%E. 2300MHzZE4000MHz
T/ TR iR, FHLOZ M

27 7 FERE %

N.C.
1 ' 4
C4 c7 11
—ET C5 =
o [am} [}
Vee A 5 i oL 5 & ]—_
_,_T“ lo]  [19] 18] [17] el
R A o
1 15
j— pp— — U1 —
c1 MAXIMN =
| ° il L MAX2044 m
RF o—| | T 2] s S
CwI Icn
GND |—| ] L
= | i3 |20 =
1
b — = ]
] = = } 2 |22
P =
c10
GND | | pry LAY | <0
| = 1 — | INPUT
6] [7] Jel Jol [1o]
gl el gl 2o ¢
> g > 5] 15}
Vee = e e
o R1
€L NOTE: PINS 4,5, 10, 12, AND 17 ARE ALL INTERNALLY
- = CONNECTED TO THE EXPOSED GROUND PAD. CONNECT
c8 THESE PINS TO GROUND TO IMPROVE ISOLATION.
e
L PINS 3, 9, 13, AND 15 HAVE NO INTERNAL CONNECTION, BUT CAN BE
= CT_ EXTERNALLY GROUNDED TO IMPROVE ISOLATION.

*C12 NOT USED FOR 3000MHz TO 4000MHz APPLICATIONS.
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L5/ T ESRESiR, FHLOZMER

BH1EE HEIEE

PROCESS: SiGe BiCMOS

Maximit ==L
528328154 MBI 4FY 100083
fEERHIE: 800 810 0310

HiE: 010-6211 5199

fEE: 010-6211 5299

MaximAXFMaxim =g A S g9 1] B 251 FH 77 35,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
MaximsZMaxim Integrated Products, Inc.BS/EMEFR.

© 2009 Maxim Integrated Products

MERIENEHFZINEEENERNF, 15E 8 china.maxim-ic.com/
package  IEER, HESBMLTH 4. “#"Tc"—"&%%fRoHS/Uﬁ
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