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ABSOLUTE MAXIMUM RATINGS

VEC 1O GND .o -0.3V to +4.3V Operating Temperature Range ..........c.cccccooeenn.
All Other Pinsto GND..............oooviiiiin -0.3Vto (Vcc + 0.3V) Junction Temperature..........................
AC Input Pins (LNAIN, LO_IN, MIXIN) to GND ............... 1V Peak Storage Temperature Range ...............
Continuous Power Dissipation (Ta = +70°C) Lead Temperature (soldering, 10s)

28-Pin Thin QFN (derate 34.5mW/°C above +70°C) ........... 2.7TW

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.

CAUTION! ESD SENSITIVE DEVICE

DC ELECTRICAL CHARACTERISTICS

(Vcc = +2.9V to +3.3V, Rpias = 18kQ, RLNA = 24kQ, BUFFEN = LOW, LO/2 = HIGH, Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Vo = +2.9V, LOW = 0V, HIGH = +3.0V, Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

HGHL mode (MODE[2:0] = 111) 32 38

Operating Supply Current Icc HGLL mode (MODE[2:0] = 101) 24 29 mA
LG mode (MODE[2:0] = 011) 27 31

Shutdown Supply Current lcc Shutdown mode (MODE[2:0] = 000) 0.2 10 HA

LO Buffer Supply Current lcc Addition for BUFFEN = HIGH 7 13 mA

Digital Input-Logic High VIH 2 \

Digital Input-Logic Low ViL 0.6 \

Digital Input Current (Logic-High) lIH 5 pA

Digital Input Current (Logic-Low) liL -25 HA

AC ELECTRICAL CHARACTERISTICS

(MAX2335 EV Kit, Vcc = +2.9V to +3.3V, fLNAIN = fMIXIN = 465MHz, filf = 110MHz, fLo = 2 x (fmixiN + fIF), 50Q system impedance,
Reias = 18kQ, RLNA = 24kQ, cascaded performance includes 2dB interstage filter loss, Ta = -40°C to +85°C, unless otherwise
noted. Typical values are at Vcc = +2.9V, PLo_IN = -7dBm, LOW = 0V, HIGH = +3.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER | symoL | CONDITIONS | miN - TP max| uniTs
OVERALL PERFORMANCE
RF Frequency Range fRF 420 to 470 MHz
LO Frequency Range fLo After optional LO/2 500 to 660 MHz
IF Frequency Range fIF 80to 190 MHz
LO Input Power (Note 2) -7 -3 0 dBm
LO Buffer Output Power BUFFEN = HIGH -10 -6 dBm
Return Loss All modes, all actlive ports, ingluding 10 dB

2-element matching network, if necessary

CASCADED PERFORMANCE
HIGH-GAIN, HIGH-LINEARITY MODE (MODE[2:0] = 111)
Gain G (Note 1) 23.0 27 315 dB
Noise Figure NF Including off-chip matching, Ta = +25°C (Note 2) 2.2 2.6 dB
Input Third-Order Intercept Point IIP3 Ta = +25°C (Notes 1, 3) -14 -11.5 dBm
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450MHz CDMA/OFDM {Fle i A 25/, B #ii 88

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2335 EV Kit, Vcc = +2.9V to +3.3V, fLNAIN = fmIxIN = 465MHz, filf = 110MHz, fLo = 2 x (fmixiN + fIF), 50Q system impedance,
RBias = 18kQ, RLNA = 24kQ, cascaded performance includes 2dB interstage filter loss, Ta = -40°C to +85°C, unless otherwise
noted. Typical values are at Vcc = +2.9V, PLo_IN = -7dBm, LOW = 0V, HIGH = +3.0V, Ta = +25°C, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
HIGH-GAIN, LOW-LINEARITY MODE (MODE[2:0] = 101)
Gain G (Note 1) 21.0 26.5 30.5 dB
Noise Figure NF Including off-chip matching, Ta = +25°C (Note 2) 2.1 2.5 dB
Input Third-Order Intercept Point IIP3 Ta = +25°C (Notes 1, 3) -15 -12.5 dBm
LOW-GAIN MODE (MODE[2:0] = 011)
Gain G (Note 1) 5 9 14 dB
Noise Figure NF Including off-chip matching, Ta = +25°C (Note 2) 12 15 dB
Input Third-Order Intercept Point 11P3 Ta = +25°C (Notes 1, 3) 3 7 dBm

LNA PERFORMANCE
HIGH-GAIN, HIGH-LINEARITY MODE (MODE[2:0] = 111)

Gain GLNA 15.5 dB
Noise Figure NFLNA | Including off-chip matching 1.7 dB
Input Third-Order Intercept Point [IP3LNA | (Note 3) +7 dBm
HIGH-GAIN, LOW-LINEARITY MODE (MODE[2:0] = 101)

Gain GLNA 145 dB
Noise Figure NFLNA Including off-chip matching 1.5 dB
Input Third-Order Intercept Point | IIP3LNA (Note 3) +5 dBm
LOW-GAIN MODE (MODE[2:0] = 011)

Gain GLNA -2.7 dB
Noise Figure NFLNA | Including off-chip matching 55 dB
Input Third-Order Intercept Point [IP3LNA | (Note 3) +14 dBm

MIXER PERFORMANCE

HIGH-GAIN, HIGH-LINEARITY MODE (MODE[2:0] = 111)

Gain GMIXER 14 dB
Noise Figure NFMIXER | Including off-chip matching 7 dB
Input Third-Order Intercept Point | IIP3mixeR | (Note 3) +2 dBm
HIGH-GAIN, LOW-LINEARITY MODE (MODE[2:0] = 101)

Gain GMIXER 13.5 dB
Noise Figure NFmIXeR | Including off-chip matching 6.7 dB
Input Third-Order Intercept Point | IIP3mixER | (Note 3) 0 dBm
LOW-GAIN MODE (MODE[2:0] = 011)

Gain GMIXER 14 dB
Noise Figure NFmIXER | Including off-chip matching 7 dB
Input Third-Order Intercept Point | IIP3mixER | (Note 3) +2 dBm

Note 1: Specifications at Ta = +25°C and +85°C are guaranteed by production test. Specifications at Ta = -40°C are guaranteed
by design and characterization.

Note 2: Guaranteed by design and characterization.

Note 3: Two-tone IIP3 tested at frRF1 = 465.9MHz and frre = 466.7MHz at -25dBm/tone.
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AT (EfFlE

(MAX2335 EV Kit, Vcc = +2.9V, fLNAIN = 465MHz, fiF = 110MHz, fLo_IN = 1150MHz, PLo_IN = -7dBm, Reias = 18kQ, Rina = 24kQ,
Ta = +25°C, unless otherwise noted.)
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HGLL (LO Frequency Divided by Two) v v V11011
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HGHL (LO Frequency Undivided) v v v 1({1]1]0
HGLL (LO Frequency Undivided) v v v |1|10(1]0
LG (LO Frequency Undivided) v | v of1(1]0
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6 MAXIMN




450MHz CDMA/OFDM {Fle i A 25/, B #ii 88

F2. MAX2335{RIEFEM KEREHGHLER THISS £

FREQUENCY ZS11 £821 £812 £S22
(MHz) S11(dB) (DEGREES) S21(dB) (DEGREES) S12(dB) (DEGREES) S22 (dB) (DEGREES)
50 -0.693 -20.000 22.265 2173 -45.196 -39.133 -0.607 55.183
100 -1.302 -38.600 21.655 -41.256 -37.836 -83.956 -0.5632 10.563
150 -1.957 -54.244 20.037 -68.340 -33.411 -107.964 -0.819 -11.252
200 -2.407 -68.840 18.300 -89.560 -31.340 -124.383 -1.051 -26.637
250 -2.656 -82.550 16.860 -105.680 -29.466 -136.021 -1.250 -39.640
300 -2.813 -97.830 15.354 -120.500 -28.422 -147.784 -1.420 -51.424
350 -2.959 -112.274 14.262 -133.400 -26.605 -161.620 -1.492 -63.020
400 -2.953 -127.226 12.926 -144.921 -25.600 -172.633 -1.590 -73.860
410 -2.944 -130.500 12.710 -146.900 -26.519 -174.766 -1.630 -76.200
420 -2.914 -133.724 12.530 -149.125 -25.062 -177.340 -1.628 -78.540
430 -2.876 -136.800 12.439 -151.380 -24.960 -179.138 -1.634 -80.612
440 -2.878 -139.320 12.220 -153.900 -24.780 177.020 -1.650 -82.870
450 -2.884 -142.833 12.000 -1565.650 -24.500 176.320 -1.665 -84.900
460 -2.850 -145.863 11.820 -1568.324 -24.465 173.850 -1.667 -87.422
470 -2.828 -149.000 11.550 -160.300 -24.239 171.027 -1.697 -89.183
480 -2.828 -1569.962 11.343 -161.928 -24.180 169.065 -1.711 -91.480
490 -2.811 -155.360 11.150 -163.540 -23.736 167.483 -1.720 -93.335
500 -2.763 -158.386 11.060 -165.000 -23.568 164.144 -1.718 -95.970
550 -2.628 -174.012 10.298 -174.600 -22.850 152.660 -1.756 -107.020
600 -2.444 169.970 9.810 178.350 -21.890 139.530 -1.770 -117.930
650 -2.230 153.600 9.255 170.400 -21.400 128.572 -1.778 -129.730
700 -1.989 137.420 9.200 162.304 -20.375 117.290 -1.776 -141.100
750 -1.733 121.170 9.164 154.522 -20.230 106.200 -1.828 -152.555
800 -1.464 104.500 9.470 146.813 -19.626 94.020 -1.778 -164.610
850 -1.236 87.855 9.690 135.700 -19.430 83.711 -1.810 -176.805
900 -0.978 73.488 10.432 127.430 -18.654 70.714 -1.860 170.521
950 -0.889 53.876 10.613 112.950 -18.512 59.976 -1.887 158.326
1000 -0.858 36.186 11.417 101.010 -17.839 45.167 -2.033 145.377
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F4. MAX2335E Sz FEHGHLER TH)
i PR #1(FFELRC)

FREQUENCY (MHz) S11 (dB) 4S1 EQUIVALENT EQUIVALENT
(DEGREES) IF FREQUENCY SHUNT SHUNT
200 P 23 (MHz2) RESEESNCE CAPﬁgErNCE
410 -1.229 7452
420 1.047 717 80 17.7 1.21
430 .24 69.124 100 16.961 1.21
440 .24 66.47 120 15.79 1.21
450 125 63.97 140 14.616 1.01
460 1.8 61.455 160 13.49 1.21
470 1.32 58.68 190 11.87 1.21
480 133 55.87
490 135 53.565
500 135 50.87
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#HEREE ()
(RBE TR LI BRI AT A R BOR WAL, IR RGE B 4MIE R, 11 www.maxim-ic.com.cn/packages. )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L_5x5 20L 5%5 26L 55 32L 5%5 40L 5x5 PKG. D2 E2 L [oown
SYMBOL| MIN. [Nom.|MAX.| MIN. [Nom.[MAX.| MIN. [NOM.[MAX.| MIN. [NOM.[MAX.[ MIN. [NOM.[MAX. CODES MIN. TNOM.T MAX | MIN.TNOM.T MAX.| 20.15 if&;’i@
0.70[0.75] 0.80[0.70]0.75 0.80[ 0.700.75] 0.80[0.70 [ 0.75]0.80 [0.70 [ 0.75 [ 0.80 T16552 13.00 13101320 13.00 [3.10 [320 | = YES

A1 0 [0.02[0.05] 0 [0.02[0.05] 0 [0.02][0.05] 0 [0.02]0.05] 0 [o0.02]0.05 T1655-3 | 3.003.1013.2013.00 | 3.10 [3.20] == 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 *x NO
5145015005 10]4 201500 5 1ol 3050 [E 10] 30 [ s0[E 10} 30 [ a0[E 0] 2o [300[310[020[300]310[320] + | VES
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 13.00)3.1013.20/3.00]310]3.20| - NO
o 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T2055-5 3.1513.25(3.35|3.15(3.25|3.35| 0.40 YES
« Tozsl - I Toml - I —Tozsl - | —Tlozs| - | - lozslossloas| |T12855-3 |3.15]3.25|3.35]3.15 3.25|3.35| ~ | YES
L 0.30[0.40[0.50]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]12.80]260)2.70|2.80| = YES
0 oo T oo -1 -1 Tosoloaoloso T2855-5 | 2.60 | 2.70| 2.80| 2.60 | 2.70 | 2.80 | ** NO
N s 2 % = 20 T2855:6 | 3.15 | 3.25|3.35| 3.15 | 3.253.35] * NO
ND 4 5 7 8 10 T2855-7 | 2.60|2.70]2.80]2.60 |2.70 [2.80| == YES
NE 4 5 7 8 10 T2855-8 3.1513.25(3.35|3.15(3.25|3.35| 0.40 YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 | = - T2855N-1 | 3.15| 3.25(3.35| 3.15 | 3.25 | 3.35 i NO
T3255-3 3.00(3.10(3.20(3.00 | 3.10 | .20 * YES

NOTES: T3255-4_| 3.00 | 3.10]3.20| 3.00 | 3.10 | 20| * NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3256-5 |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
3. NIS THE TOTAL NUMBER OF TERMINALS. T4055-1 3.20|3.30(3.40| 3.20 | 3.30 | 3.40 * YES

**SEE COMMON DIMENSIONS TABLE
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.

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

& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A 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.

AA WARPAGE SHALL NOT EXCEED 0.10 mm.

Kl
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. EBSQMQOIEDLUCATOSR /VI /J /

12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05. TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
—DRAWING NOT TO SCALE— APPROVAL DOCUMENT CONTROL NO. REV. 2
21-0140 24
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