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ABSOLUTE MAXIMUM RATINGS

VCCtOGND ..o -0.3Vto +5.5V DU A e
TAP, LOBIAS, LOSEL to GND.................... -0.3Vto (Vce + 0.3V) BUC ettt
LO1, LO2, IF+, IF-t0 GND ..o -0.3Vto +0.3V Operating Temperature Range (Note A) ....T¢ = -40°C to +85°C
IF, LO1, LO2 INpUt POWET .......ooiiiiiiiiiiiiiicicec +15dBm Junction Temperature............ccoccooviiiiiiiiiiiii
RF INPUE POWET ... 20dBm Storage Temperature Range................
RF (RF is DC shorted to GND through a balun) ................ 50mA Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)
20-Pin QFN-EP (derated 20mW/°C above +70°C) .......... 2.2W

Note A: Tc is the temperature on the exposed paddle of the package.

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.

DC ELECTRICAL CHARACTERISTICS

(MAX2041 Typical Application Circuit, Vcc = +4.75V to +5.25V, no RF signals applied, IF+ and IF- DC grounded through a trans-
former, Tc = -40°C to +85°C. Typical values are at Vcc = +5V, Tc = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vce 4.75 5.00 5.25 \
Supply Current lcc 104 145 mA
LO_SEL Input Logic Low ViL 0.8 \
LO_SEL Input Logic High ViH 2 \

AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER OPERATION)

(MAX2041 Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to
+3dBm, PRrr = 0dBm, fgr = 1700MHz to 3000MHz, f o = 1900MHz to 3000MHz, fijr = 200MHz, f .o > frF, Tc = -40°C to +85°C,
unless otherwise noted. Typical values are at Vcc = +5V, PRF = 0dBm, PLo = 0dBm, frRr = 1900MHz, f o = 2100MHz, fjF = 200MHz,

Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RF Frequency Range fRF 1700 3000 MHz
MAX2041 1900 3000
LO Frequency Range fLo MHz
MAX2039 1500 2000
IF Frequency Range fIF External IF transformer dependent DC 350 MHz
Conversion Loss Lc PRF < +2dBm 7.2 dB
Loss Variation Over Temperature Tc = -40°C to +85°C 0.0075 dB/°C
Input Compression Point P1dB (Note 2) 23.3 dBm
Two tones:
fRF1 = 1900MHz,
) ) frRF2 = 1901MHz,
Input Third-Order Intercept Point IIP3 PRE = OdBm/tone, 33.5 dBm
fLo = 2100MHz,
PLo = 0dBm
Input IP3 Variation Over To = -40°C to +85°C +075 dB
Temperature
Noise Figure NF Single sideband 7.4 dB
PRF = 5dBm, frr = 2000MHz, fLo =
Noise Figure Under-Blocking 2190MHz, fBLOCK = 2100MHz 19 daB
(Note 3)
2 MNAXI/V
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AC ELECTRICAL CHARACTERISTICS (DOWNCONVERTER OPERATION) (continued)

(MAX2041 Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to
+3dBm, Prr = 0dBm, frRr = 1700MHz to 3000MHz, f o = 1900MHz to 3000MHz, fir = 200MHz, fLo > frr, Tc = -40°C to +85°C,
unless otherwise noted. Typical values are at Vcc = +5V, PRF = 0dBm, PLo = 0dBm, frr = 1900MHz, fL o = 2100MHz, fir = 200MHz,
Tc = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
LO Drive -3 +3 dBm
. 2x2 2LO - 2RF, PRF = 0dBm 63
Spurious Response at IF dBc
3x3 3LO - 3RF, PrRr = 0dBm 69
: LO2 selected, 1900MHz < fLo < 2100MHz 49
LO1 to LO2 Isolation dB
LO1 selected, 1900MHz < f o < 2100MHz 43
Maximum LO Leakage at RF Port PLo = +3dBm (Note 4) -18.5 dBm
Maximum LO Leakage at IF Port PLo = +3dBm -30 dBm
Minimum RF-to-IF Isolation 35 dB
LO Switching Time 50% of LOSEL to IF settled to within 2° 50 ns
RF Port Return Loss 18 dB
LO port selected, LO and IF terminated 16
LO Port Return Loss - dB
LO port unselected, LO and IF terminated 26
IF Port Return Loss LO driven at 0dBm, RF terminated into 50Q 20 dB

AC ELECTRICAL CHARACTERISTICS (UPCONVERTER OPERATION)

(MAX2041 Typical Application Circuit, Vcc = +4.75V to +5.25V, PLo = -3dBm to +3dBm, P|r = 0dBm, frr = 1700MHz to 3000MHz,
fLo = 1900MHz to 3000MHz, fiF = 200MHz, frr = fLo - fiF, Tc = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc =
+5V, P|F = 0dBm, P o = 0dBm, fgr = 1900MHz, fL 0 = 2100MHz, filr = 200MHz, T¢c = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Compression Point P1dB (Note 2) 23.3 dBm
Two tones:
fIF1 = 200MHz,
) ) flro = 201MHz,
Input Third-Order Intercept Point 1IP3 P = 0dBrm/tone. 335 dBm
fLo = 1900MHz,
PLo = 0dBm
LO - 2IF 67
LO + 2IF Spur dBc
LO + 2IF 65
LO - 3IF 75
LO + 3IF Spur dBc
LO + 3IF 72
Output Noise Floor PouT = 0dBm -160 dﬁ?/

Note 1: All limits include external component losses. Output measurements taken at IF port for downconverter and RF port for
upconverter from the Typical Application Circuit.

Note 2: Compression point characterized. It is advisable not to continuously operate the mixer RF or IF input above +15dBm.

Note 3: Measured with external LO source noise filtered so the noise floor is -174dBm/Hz. This specification reflects the effects of all
SNR degradations in the mixer, including the LO noise as defined in Maxim Application Note 2021.

Note 4: Refer to the MAX2043 for improved LO leakage of -52dBm typical.
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IREEDEIIE

(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fIF = 200MHz, R1 = 549Q, unless other-
wise noted.)
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(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fIF = 200MHz, R1 = 549Q, unless other-

wise n
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REBEEREGERES)

(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fIF = 200MHz, R1 = 549Q, unless other-
wise noted.)
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REBEEREGERESE)

(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fIF = 200MHz, R1 = 549Q, unless other-
wise noted.)
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MAX2041

E, ==
REBEREEE)
(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = 0dBm, fLo > frF, fiIF = 200MHz, R1 = 549Q, unless other-
wise noted.)
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L

BIERERE)

(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, frF = fLO - fIF, fIF = 200MHz, R1 = 549Q, unless
otherwise noted.)
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(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, frF = fLO - fIF, fIF = 200MHz, R1 = 549Q, unless
otherwise noted.)
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(MAX2041 Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Pjr = 0dBm, frF = fLO - fIF, fIF = 200MHz, R1 = 549Q, unless
otherwise noted.)
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5x5 28L 5x5 32L 5x5 40L_5x5 PKG D2 E2 L Toown
SYMBOL| MIN. JNoMJMAX | MIN. TNOMMAX [ MIN. TNOM]MAX ] MIN. [NOM]MAX [ MIN. TNOM mAX CODES  [MIN. [NOM.| MAX.| MIN. [ NOM] MAX.| 20.15 | aoromen
A lo.70{0.75]0.80/0.70{0.75]0.80[0.70]0.75]| 0.80{0.70 |0.75|0.800.70 | 0.75 | 0.80 T16552 13.00 13.10132013.00 131013201 = | YES
A1 0 J0.02]0.05[ 0 [0.02]0.05] 0 Jo.02]0.05] 0 [0.02]0.05] 0 [0.02[0.05 T1655-3 | 3.003.1013.2013.00 | 3.1013.20] = NO
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00] 3.10[3.20(3.00 [ 3.10 3.20 #* NO

b 0.25]0.30{0.35[0.25]0.30 0.35/0.20] 0.25[ 0.30/0.20{0.25{0.30]0.15{0.20]0.25 T2055-3 3.00]3.1013.20(3.00 310320 = YES
D 4.9015.00/5.10{4.90]5.00/5.10/4.90|5.00]5.10|4.90{5.00{5.10|4.90{5.00]5.10

E 4.90]5.00(5.10{4.90]5.00|5.10/4.90|5.00/5.10|4.90{5.00{5.10|4.90{5.00]5.10 T2055-4 3.003.1013.2013.00}310]3.20 NO
e

k

L

080BSC. | 065BSC_ | 050BSC. | 050BSC. | 040BSC. T20555 |3.15[3.25/3.351315|3251335| 040 | YES

o2l - T Tomsl - T Tomsl - 1 Tozsl - 1 Tomlosslossl | 728553 |3.15]|3.25|3.35]3.15 3.253.35| = | YES
0.30]0.400.50{0.45[0.55 0.65]0.45] 0.55] 0.65]0.30 [ 0.40] 0.50]0.40] 0.50] 0.60 12855-4 |2.60|2.70|2.80]|2.60(270(2.80] ** YES

T T T T T T T -1 -1 -1 -1 -1 Tosolomloso| |T28555 |260]270]2.80[2.60]2.70[280] = | NO
N 6 20 28 2 20 T2855-6 | 3.15] 3.25]|3.35[3.15 | 3.25[3.35] * NO
ND 2 5 7 8 10 T2855-7 | 2.60|2.70[2.80[2.60]270[2.80] = | YES
NE 4 5 7 8 10 T2855-8 3.1513.25(3.35(3.153.25|3.35| 0.40 YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 | - T2855N-1 | 3.15[3.25]13.35|3.15|3.25]| 3.35| NO
T3255-3 3.003.10]3.20/3.00 | 3.10 | 3.20| = YES

NOTES: T3255-4 | 3.00 [3.10[3.20]3.00 [3.10[3.20] = NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-5 |3.00(3.10|3.20]3.00 {3.10{3.20] ** YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1 3.00  3.1013.20 3.00 ] 3.10 3.20) = NO

T4055-1 |3.20]3.30|3.40]3.20|3.30|3.40] ** YES
**SEE COMMON DIMENSIONS TABLE

3. NIS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

A ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

@ WARPAGE SHALL NOT EXCEED 0.10 mm. @D DALLAs /Vl /JXI/VI
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. > SEMICONDUCTOR
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. TE
/A LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05 + PACKAGE OUTLINE,
e, 20.05. 16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
-DRAWING NOT TO SCALE- 21-0140 | /2
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