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MAX2387/MAX2388/MAX2389

W-CDMA LNA/S ¥¥IC

ABSOLUTE MAXIMUM RATINGS

VECtO GND Lo Operating Temperature Range ..............cccceeev.. -40°C to +85°C
SHDN, GAIN to GND Junction Temperature..................c.c.....

AC Signals ......cccooeviiiiiiie Storage Temperature Range

Digital INnput CUIMeNt .....cocooviiiiiiiicce +10mA Soldering Temperature (10S).......cccoooiviiiiiiiiiiiic, +300°C

Continuous Power Dissipation (Ta = +70°C)
12-Pin QFN (derate 11.9mW/°C above Ta = +70°C)...952mW

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

(Vce = +2.7V 1o +3.3V, SHDN = high, Rpias = 24kQ, no input AC signals, Ta = -40°C to +85°C. Typical values are at Vcc = +2.7V,
Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX2387 10.7 12.4
High-gain mode MAX2388 9.9 1.7
o ina Subbly G . | MAX2389 7.9 9.3 A
erating Su urren m
P g =upplY ce MAX2387 7.2 8.7
Low-gain mode MAX2388 6.7 8.1
MAX2389 4.7 5.7
Shutdown Supply Current lcc SHDN = low 0.2 1.0 pA
Digital Input Logic High VIH 2.0 \
Digital Input Logic Low ViL 0.6 V
Input Logic High Current IIH VIN = VIH 1 pA
Input Logic Low Current I VIN = VIL -20 pA

AC ELECTRICAL CHARACTERISTICS

(MAX238_ EV kit, Vcc = 2.7V, SHDN = high, frRr_IN = fLNA_IN = 2140MHz, fLo = 2330MHz (fir = 190MHz). Mixer, LNA, and LO input
ports are driven with 50Q sources. Rpjas = 24kQ +1%, PLo = -10dBm (MAX2387/MAX2388), PLo = -4dBm (MAX2389), Prr =
-30dBm. Typical values are at Vg = +2.7V, Ta = +25°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | miN TYP  MmAX | UNITS
LNA PERFORMANCE: LOW-GAIN MODE (GAIN = HIGH)
RF Frequency Range (Note 1) fRF 2110 2170 MHz
_ Ta = +25°C 135 15 165
Gain GLNA dB
TA = -40°C to +85°C (Note 2) 12.9 17.0
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W-CDMA LNA/S FYIC

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX238_ EV kit, Vcc = 2.7V, SHDN = high, frr_IN = fLNA_IN = 2140MHz, fLo = 2330MHz (fiF = 190MHz). Mixer, LNA, and LO input
ports are driven with 50Q sources. Rpijas = 24kQ £1%, PLo = -10dBm (MAX2387/MAX2388), PLo = -4dBm (MAX2389), PrF =
-30dBm. Typical values are at Vcc = +2.7V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Noise Figure (Notes 1, 3) NFLNA Ta = +25°C 1.7 2.2 daB
" .
3rd-Order Input Intercept Point IP3LNA | Ta = -40°C to +85°C (Note 2) 4.2 dBm
(Note 4)
Input -1dB Compression Point
(Note 1) IP-1dB 19 13 dBm
LNA PERFORMANCE: LOW-GAIN MODE (GAIN = LOW)
MAX2387 -185 -165  -145
Ta =+25°C MAX2388/
maxesgs | 7 28 0.9
Gain GLNA dB
MAX2387 -10.5 -14
Ta = -40°C to +85°C MAX2388/
Note 2 -
( ) MAX2389 5.4 0.7
MAX2387 19.2 21.3
Noise Figure (Notes 1, 3) NFLNA MAX2388/ 65 8.4 dB
MAX2389 ’ ‘
4.0 MAX2387 1
3rd-Order Input Intercept Point
P P IIP3LNA MAX2388/ dBm
(Note 5) 3.4
MAX2389
MAX2387 -9.9
Input -1dB Compression Point IP-14B MAX2388/ 22 dBm
MAX2389 o
MIXER PERFORMANCE (GAIN = HIGH)
RF Frequency Range (Note 1) fRF 2110 2170 MHz
LO Frequency Range (Note 1) fLo 2250 2600 MHz
IF Frequency Range (Note 1) fiF 150 400 MHz
. ) Ta = +25°C 8.5 10 11.5
Power Conversion Gain GMXR daB
Ta = -40°C to +85°C (Note 2) 7.5 12.5
MAX2387 7.2 8.8
Noise Figure (SSB) (Note 1) NFMXR Ta = +25°C MAX2388 6.8 8.2 dB
MAX2389 7.3 9.5

MAXIN 3
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MAX2387/MAX2388/MAX2389

W-CDMA LNA/S ¥¥IC

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX238_ EV kit, Vcc = 2.7V, SHDN = high, frr_IN = fLNA_IN = 2140MHz, fLo = 2330MHz (fiF = 190MHz). Mixer, LNA, and LO input
ports are driven with 50Q sources. Rpijas = 24kQ £1%, PLo = -10dBm (MAX2387/MAX2388), PLo = -4dBm (MAX2389), PrF =
-30dBm. Typical values are at Vcc = +2.7V, Ta = +25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. MAX2387 6
g:lc:)—g;dﬁr:;;put Intercept Point IP3MxR MAX2388 6 dBm
MAX2389 5
MAX2387 | -139  -10
Input - 1dB Compression Point Paggmx@ | Ta = -40°C to +85°C MAX2388 | -16.3  -10.5 dBm

(Note 1)

MAX2389 -15.4 -10.5

MIXER PERFORMANCE (GAIN = LOW)

Ta =+25°C 7.5 9.0 10.5

Power Conversion Gain (Note 1) GMXR dB
Ta = -40°C to +85°C 6.5 12.0
MAX2387 6.9 8.4
Noise Figure (SSB) (Note 1) NFMXR Ta = +25°C MAX2388 6.1 7.4 dB
MAX2389 6.6 8.8
g ) MAX2387 0.7
3rd-Order Input Intercept Point IP3yR Ta = +25°C MAX2388 02 dBm
(Note 4)
MAX2389 1.3
. . MAX2387 -15.0 -10.7
Input - 1dB Compression Point Paggmx@ | Ta = -40°C to +85°C MAX2388 | -182 -11.3 dBm

(Note 1)

MAX2389 -17.8 -11.9

Note 1: Guaranteed by design and characterization.

Note 2: MIN guaranteed by production test, MAX guaranteed by design and characterization.
Note 3: Includes input matching circuit loss.

Note 4: fj\1 = 2140MHz, fine = 2141MHz, Py = -30dBm per tone.

Note 5: fij\yg = 2140MHz, fiye = 2141MHz, Py = -25dBm per tone.
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REEFRE

(Ta = +25°C, Vcc = +2.7V, unless otherwise noted.)

MAX2387 MAX2387 MAX2387
SUPPLY CURRENT vs. TEMPERATURE LNA GAIN vs. TEMPERATURE LNA 1IP3 vs. TEMPERATURE
16 \ T \ T 5 2 3 10 | | g
Voo =427V Voo =433V Voo=+43V |2 " - g 8 g
14 7 HIGH-GAIN ~LOW-GAIN [ HIGH-GAIN —|2 z 6 HIGH-GAIN MODE g
g HIGH-GAIN MODE g g
z \ N 10 E A i E
s  F—x - 5 - —
[} — P I P e
£ 10 Fyg-s2rv Voo = +43V Sl g -
3 LOW-GAIN \ | LOW-GAIN ™\ s 0 o 0 |
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% 6 10 -4
o LOW-GAIN MODE 6
4 — . \
| I - )
9 20 -10
40 45 10 3% 60 8 40 5 10 3% 60 8 40 45 10 3% 60 8
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX2387 MAX2387
MIXER CONVERSION GAIN MAX2387 MIXER INPUT -1dB COMPRESSION POINT
vs. LO INPUT POWER MIXER IIP2 AND IIP3 vs. TEMPERATURE vs. TEMPERATURE
g 2 : :
10 1 5 11P2: HIGH-GAIN 4 5 B 5
g 4 / z 20 [ MODE, SINGLE- T—1IP2: HIGH-GAIN : = :
= 8 | | ENDED LO MODE, DIFFERENTIAL =
z LOW-GAIN MODE | HIGH-GAIN MODE = " ¥ L0 £
(2] o
20 =" Z
2 =
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3 ]
0
) 1IP3: HIGH-GAIN —1 24
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MODE |
0 -10 16
43 42 11 10 -9 -8 -7 -40 -15 10 35 60 85 -40 -15 10 35 60 85
LO INPUT LEVEL (dBm) TEMPERATURE (°C) TEMPERATURE (°C)
MAX2387
MIXER LO-IF AND LO-RF ISOLATION MAX2387 MAX2387
vs. LO FREQUENCY LNA NOISE FIGURE vs. FREQUENCY MIXER NOISE FIGURE vs. LO POWER
40 s 2% g 8 T T g
| N : : HIGH-GAIN MODE 2
35 T'LO-RF: LOW-GAIN™ [~ LO-RF: HIGH-GAIN |2 g [~ g
5 |MODE g MODE 2 2 g 7 — g
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2 15 = E
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10 f ; \ 5
LO-IF: HIGH-GAIN
5 F Veg=+2.7V x
MODE | L0 = -10dBm
0 | ! 0 4
2300 2310 2320 2330 2340 2350 2360 2110 2120 2130 2140 2150 2160 2170 43 42 1 0 9 8 7
FREQUENCY (MHz) FREQUENCY (MHz) LO POWER (dB)
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MAX2387/MAX2388/MAX2389

CONVERSION GAIN (dB)

W-CDMA LNA/S ¥¥IC

REEEREGEE)

(Ta = +25°C, Vcc = +2.7V, unless otherwise noted.)

SUPPLY CURRENT (mA)

ISOLATION (dB)
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SUPPLY CURRENT vs. TEMPERATURE
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REEEREGEE)

(Ta = +25°C, Vcc = +2.7V, unless otherwise noted.)

MAX2389
SUPPLY CURRENT vs. TEMPERATURE
Ve =+3.3V  Vgp=+4.3V 2
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S-PARAMETERS LNA (S11) LNA (S21) LNA (S12) LNA (S22)
FRE('\QII::E;\]CY MAGNITUDE | PHASE | MAGNITUDE PHASE MAGNITUDE PHASE MAGNITUDE | PHASE
600 0.83287 -41.655 52176 146.82 0.020023 79.051 0.92461 -15.535
700 0.81889 -43.792 5.0791 145.33 0.021153 78.88 0.9171 -16.23
800 0.80364 -46.486 49464 143.26 0.022406 78.412 0.91098 -17.187
900 0.78522 -49.489 47767 141.09 0.023962 79.181 0.90108 -18.177
1000 0.76638 -53.118 46109 138.2 0.025913 78.989 0.8914 -19.536
1100 0.74542 -56.424 4.4363 135.68 0.027189 79.621 0.87913 -20.759
1200 0.72614 -59.477 4.2861 133.2 0.028484 79.666 0.86957 -22.045
1300 0.70338 -62.232 41209 130.93 0.030015 80.686 0.85623 -23.156
1400 0.68291 -64.933 4.0146 128.4 0.030979 81.41 0.84504 -24.46
1500 0.66114 -67.298 3.8951 126.82 0.032236 82.856 0.83313 -25.525
1600 0.63958 -69.782 3.7818 124.53 0.033056 83.763 0.82095 -26.882
1700 0.61641 -72.041 3.6761 122.88 0.03398 85.56 0.80875 -28.147
1800 0.59303 -74.571 3.5823 120.51 0.035009 86.377 0.79497 -29.825
1900 0.56989 -76.974 3.5198 118.87 0.036332 88.572 0.78338 -31.503
2000 0.54509 -79.651 3.4376 116.77 0.036887 89.686 0.76891 -33.44
2100 0.52084 -82.452 3.3691 115.17 0.038318 91.409 0.75735 -35.559
2200 0.49554 -85.891 3.2858 112.47 0.039355 93.409 0.74365 -38.175
2300 0.47232 -89.473 3.2544 110.28 0.040817 94.973 0.73415 -41.034
2400 0.44892 -93.529 3.195 108.05 0.042049 97.086 0.72262 -44.165
2500 0.42766 -98.164 3.1347 105.62 0.043438 98.58 0.71335 -47.828
2600 0.40833 -103.42 3.06 102.94 0.044844 100.14 0.70474 -51.733
2700 0.39421 -109.16 2.9818 100.13 0.046899 101.7 0.70067 -56.04
2800 0.38321 -115.32 2.9149 96.964 0.048389 103.31 0.69795 -60.397
2900 0.37608 -121.52 2.821 94.462 0.049426 104.62 0.69514 -64.899
3000 0.37573 -128.03 2.7086 91.479 0.05079 106.39 0.69504 -69.425
3100 0.38123 -134.23 2.5802 88.528 0.051657 108.22 0.69915 -73.798
3200 0.39208 -139.73 2.4696 85.584 0.053915 110.43 0.70504 -77.625
3300 0.40626 -144.57 2.3296 83.264 0.055483 113.29 0.71095 -81.166
3400 0.42512 -148.8 2.2157 80.95 0.05783 115.29 0.71819 -84.4
3500 0.44708 -152.13 2.0519 79.588 0.060614 118.09 0.72516 -87.06
3600 0.47302 -154.7 1.9382 77.337 0.065129 119.23 0.73416 -89.168
3700 0.49849 -156.57 1.8048 76.594 0.069104 120.99 0.73997 -90.676
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