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ABSOLUTE MAXIMUM RATINGS

VCC IO GND ..ot -0.3V to +6.0V Operating Temperature Range ........ccccccvveeeennne
GAIN, SHDN, RFOUT to GND .........cccoernee. 0.3Vto (Vcc + 0.3V) Junction Temperature..................
RFIN Input Power (50Q source)........ Storage Temperature Range
MiNIMUM RBIAS «+veeeettrieeeeiiiiee et Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)

10-Pin pMAX-EP

(derate 10.3mW/°C above TA = +70°C) .....ccccvvveeennee 825mw

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 = +3.0V to +5.5V, GAIN = SHDN = Vcc, Reias = 20kQ, no RF signals applied, Ta = -40°C to +85°C. Typical values are at Vcc
= +3.3V, Ta = +25°C, unless otherwise indicated.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage 3.0 5.5 Vv
RBIAs = 20kQ, GAIN =Vcc 9.2 10.9
Ta=+25°C GAIN = GND 2.7 3.9
Operating Supply Current $AB|25-4_0°28kt§’+85°C EQ:E ; \C{f\ICD ];1106 mA
RBias = 15kQ, GAIN =Vcc 12
Ta=+25°C GAIN = GND 3.6
Shutdown Supply Current SHDN = GND 0.1 2 HA
Input Logic Voltage High GAIN, SHDN 2.0 v
Input Logic Voltage Low GAIN, SHDN 0.6 v
. GAIN = SHDN = Vcc 1
Input Logic Bias Current —— A
GAIN = SHDN = GND -10

2 MAXIN
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AC ELECTRICAL CHARACTERISTICS—LNA (Low-Noise Figure Application Circuit)

(MAX2645 EV kit, Vcc = GAIN = SHDN = +3.3V,RBjas = 20kQ +1%, PrrIN = -20dBm, frriN = 3550MHz, Zo = 50Q,
Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Frequency Range (Note 2) 3400 3800 MHz
) GAIN =Vcc 12.9 14.4 154
Gain (Note 3) dB
GAIN = GND -11.8 9.7 -8.0
Gain Variation over Temperature Ta =-40°C to +85°C, GAIN = Vcc or GND (Note 4) 0.3 +0.7 dB
Gain Step +24.1 dB
. GAIN = V¢ (Note 5) +4
Input Third-Order Intercept dBm
GAIN = GND (Note 6) +13
) ) GAIN =Vcc -5
Input 1dB Compression Point dBm
GAIN = GND 0
. . GAIN = Vcc (Notes 4, 7) 2.3 3.0
Noise Figure dB
GAIN = GND 155
) GAIN =Vcc 25
Reverse Isolation dB
GAIN = GND 19
Gain Step Transition Time (Note 8) 1 ps
Turn-On/Turn-Off Time (Note 9) 0.5 ps
AC ELECTRICAL SPECIFICATIONS—LNA (High-Input IP3 Application Circuit)
(MAX2645 EV kit, Vcc = GAIN = SHDN = +3.3V,RBjas = 20kQ +1%, PrriN = -20dBm, frrin = 3550MHz, Zo = 50Q,
Ta = +25°C, unless otherwise noted.)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
Frequency Range (Note 2) 3400 3800 MHz
GAIN =V 14.9
Gain cc dB
GAIN = GND -10.7
Gain Variation over Temperature Ta = -40°C to +85°C, GAIN = Vcc or GND +0.3 dB
Gain Step 25.6 dB
. GAIN = Vcc (Note 6) +10.0
Input Third-Order Int t dB
ipLit Thirc-Uraer fmercep GAIN = GND (Note 7) +155 m
. . GAIN = Vcc -4
Input 1dB Compression Point GAIN = GND o dBm
. . GAIN = Vcc 2.6
Noise Figure GAIN = GND 16 dB
Reverse Isolation GAIN = Vee 25 dB
GAIN = GND 19
AXIMW 3
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AC ELECTRICAL SPECIFICATIONS—PA Predriver Application Circuit

(MAX2645 EV kit, Vcc = GAIN = SHDN = +3.3V,Rpjas = 20kQ +1%, PrgiN = -20dBm, frriN = 3550MHz, Zo = 50Q,

Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Frequency Range (Note 2) 3400 3800 MHz
GAIN =V 15.2
Gain cc dB
GAIN = GND -9.7
Gain Variation over Temperature | Ta =-40°C to +85°C, GAIN = Vcc or GND +0.3 dB
Gain Step 24.9 dB
) GAIN = Vcc (Note 6) +11.8
Input Third-Order Intercept dBm
GAIN = GND (Note 7) +16.2
. . GAIN = Vcc -1.8
| 1dB P B
nput 1dB Compression Point GAIN = GND o dBm
. . GAIN = Vcc 2.6
Noise Figure GAIN = GND 16 dB
) GAIN = Vcc 25
Reverse Isolation GAIN = GND 19 dB

Note 1: Limits over temperature guaranteed by correlation to worst-case temperature testing.
Note 2:

This is the recommended operating frequency range. Operation outside this frequency range is possible but has not been

characterized. The device is characterized and tested at 3550MHz. For optimum performance at a given frequency, the out-

put matching network must be properly designed. See Applications Information section.
Specifications are corrected for board losses (0.25dB at input, 0.25dB at output).
Guaranteed by design and characterization.

Input IP3 measured with two tones, f1 = 3550MHz and f2 = 3551MHz, at -20dBm per tone.
Input IP3 measured with two tones, f1 = 3550MHz and f2 = 3551MHz, at -12dBm per tone.
Specifications are corrected for board losses (0.25dB at input).

Time from when GAIN changes state to when output power reaches 1dB of its final value.
Time from when SHDN changes state to when output power reaches 1dB of its final value.

Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:

guoododud

(MAX2645 EV kit, Vcc = +3.3V, Rpias = 20kQ, frriN = 3550MHz, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE

(HIGH-GAIN MODE) (LOW-GAIN MODE) SUPPLY CURRENT vs. Rglas
15 ‘ 8 5.0 ] 20 2
u Rgas = 15kQ — TA=185°C E 45 2 S
Ne R -
— 13 |—Ta=+25°C = = Reias £ 15kQ = +85°
z . "1 z =9 =
= — = 40 [Ta=425°C E \ Ve =5V
E g 17 Ta=+85°C — £ 45 & 10 \T\ HIGH GAIN
o TA=-40°C  Th=+25°C it N s}
r faiae > Tpo=-40°C  Ta=+25°C =
g W — —— 1 & 2 Vee =33V
2 T | - I =) 3.0 % CC =99V oo =By
9 —\ — 5 T
——:T 40° ; 25 Ta=-40°C X 2 -
8 A=-40°C Reias = 20kQ— A Rias = 20kQ
‘ ‘ | Ve =3.3V
7 20 0
30 35 40 45 5.0 55 3.0 35 4.0 45 50 55 15 20 25
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) Reias (kQ)
4 MAXIMN




3.4GHz[] 3.8GHz[]

SiGeJJooooo/PAOO OO

oooooo@o)

(MAX2645 EV kit, Vcc = +3.3V, Rpjas = 20kQ, frriN = 3550MHz, Ta = +25°C, unless otherwise noted.)
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(MAX2645 EV kit, Vcc = +3.3V, Rpjas = 20kQ, frriN = 3550MHz, Ta = +25°C, unless otherwise noted.)

NOISE FIGURE vs. Rpjas INPUT IP3 vs. SUPPLY VOLTAGE INPUT IP3 vs. SUPPLY VOLTAGE
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(MAX2645 EV kit, Vcc = +3.3V, Rpjas = 20kQ, frriN = 3550MHz, Ta = +25°C, unless otherwise noted.)
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(MAX2645 EV kit, Vcc = +3.3V, Rpjas = 20kQ, frriN = 3550MHz, Ta = +25°C, unless otherwise noted.)
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FREQ S11 S21 S12 S22
(MH2) MAG | PHASE MAG PHASE MAG PHASE MAG PHASE
RBIAS = 20kQ, Vcc = +3.3V, Ta = +25°C
3400 0.468 -149.8 5.061 -44.6 0.053 -55.5 0.660 -57.0
3450 0.466 -150.4 4.975 -46.3 0.058 -60.8 0.658 -58.4
3500 0.472 -151.6 5.098 -49.9 0.056 -64.6 0.661 -60.6
3550 0.469 -153.4 4.883 -53.7 0.054 -62.7 0.658 -63.0
3600 0.471 -154.6 4.814 -53.7 0.056 -64.4 0.647 -64.2
3650 0.477 -155.0 5.118 -57.4 0.058 -68.9 0.657 -66.2
3700 0.485 -156.6 4.769 -63.4 0.054 -70.5 0.657 -69.8
3750 0.484 -156.5 4.780 -62.3 0.058 -72.0 0.654 -70.9
3800 0.492 -157.0 4.939 -66.6 0.060 -75.4 0.654 -72.3
RBlAS = 15kQ, Vcc = +5V, Ta = +25°C

3400 0.454 -146.6 5.350 -41.8 0.057 -51.3 0.651 -52.3
3450 0.457 -147.4 5.245 -43.5 0.061 -56.7 0.646 -53.7
3500 0.465 -147.9 5.375 -46.6 0.060 -61.2 0.654 -55.6
3550 0.468 -149.7 5.165 -50.3 0.057 -61.0 0.652 -58.3
3600 0.472 -150.5 5.066 -50.2 0.060 -62.7 0.645 -59.3
3650 0.481 -150.5 5.386 -53.4 0.063 -67.6 0.652 -60.7
3700 0.486 -152.2 5.040 -59.4 0.060 -67.8 0.648 -63.9
3750 0.486 -152.4 5.019 -58.3 0.062 -67.0 0.642 -64.8
3800 0.499 -152.6 5.207 -62.0 0.065 -73.3 0.643 -66.2

MAXIN

01



MAX2645

3.4GHz[] 3.8GHz[]

SiGeJOOooooo/PAOO OO

2. MAX2e450 00000000

FREQUENCY (MHz) | FMIN (dB) | IFoptl \ Fopt ANGLE RN (Q)
RBIAS = 20kQ, Vce = +3.3V, Ta = +25°C
3400 2.098 0.237 144.1 311
3450 2.122 0.235 146.1 315
3500 2.148 0.235 148.2 32.0
3550 2.173 0.234 150.3 325
3600 2.198 0.233 152.4 32.9
3650 2.225 0.232 154.5 33.5
3700 2.251 0.231 156.5 33.9
3750 2.279 0.230 158.6 345
3800 2.306 0.229 160.7 35.0
RBIAS = 15kQ, Vcc = +5V, Ta = +25°C
3400 2.103 0.210 146.3 31.1
3450 2.127 0.209 148.4 31.6
3500 2.152 0.208 150.5 321
3550 2.177 0.207 152.6 325
3600 2.203 0.206 154.7 33.0
3650 2.229 0.206 156.8 335
3700 2.256 0.205 158.9 34.0
3750 2.282 0.204 161.0 34.6
3800 2.310 0.204 163.1 35.1
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= | mMmaxim
c1 MAX2645
RF INPUT 3 — |8 ON
—
3.4GHz 10 3.8GHz RFN  SHON I et
n
1 eno onp |- RADIAL STUB*
5 Lequiv = 1.5nH Vee
BIAS  RFour
220pF Reias RF 1000pF
OUTPUT
0.75pF
APPLICATION CIRCUIT [ 71 |Rpias (kQ) | Vec (V)
LNA, LOW NF 1.5pF 1.8nH 20 33
LNA, HIGH INPUT IP3 1000pF | 0.75pF 20 33
PA PREDRIVER 001pF | 0.75pF 15 50
*BOARD MATERIAL = GETek, COPPER THICKNESS = 1 0z
BOARD THICKNESS = 0.012in, DIELECTRIC CONSTANT = 3.8
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NOTES: »,
1. D&E DO NOT INCLUDE MOLD FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”). PROPRIETARY DFRMATION
3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO187. Lo B
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