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ABSOLUTE MAXIMUM RATINGS

VCC 10 GND .o -0.3V to +6.0V
RFIN Input Power....
LO INPUE POWET ...t 10dBm
SHDN Input Voltage ........ccccveevvveiiieenienns -0.3V to (Vcc + 0.3V)
Continuous Power Dissipation

10-Pin pMAX (derate 4.1mW/°C above +70°C) ............ 330mwW

Operating Temperature Range

MAX2690EUB
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10sec)

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

(Vcc = +2.7V to +5.5V, no RF signals applied, LO = open, IFOUT+ = IFOUT- = Vcc, SHDN = high, LGND = GND = GNDLO = 0V,
Ta = TMIN to Tmax. Typical values are at Vcc = +3.0V and Ta = +25°C, unless otherwise noted. Minimum and maximum values are

guaranteed by design and characterization over temperature.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Operating Supply Current 9.5 16 20.1 mA
Shutdown Input Voltage High 2 Vv
Shutdown Input Voltage Low 0.5 \

SHDN =0V 0.4
Shutdown Supply Current — HA
SHDN = low 2
Shutdown Input Bias Current | OV < SHDN < Vcc -5 4 25 HA

AC ELECTRICAL CHARACTERISTICS

(MAX2690 EV kit; Vcc = +3.0V; PLo = -3dBm; Prr = -25dBm; SHDN = high; RFIN matched for 900MHz, 1.95GHz, and 2.45GHz as
noted below. Inductor connected from LGND to GND = 39nH for 900MHz operation, 27nH for 1.95GHz operation, and 6.8nH for

2.45GHz operation. Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS

fRF = 900MHz, fLo = 1.1GHz 7.9

Conversion Gain — —

(Note 1) frF = 1.95GHz, fLo = 1.75GHz 6.4 dB
frRF = 2.45GHz, fLo = 2.1GHz 4

Gain Variation over

= = + =+

Temperature frRE = 1.95GHz, Ta = TmIN to Tmax (Note 2) +0.6 +1.2 dB
Two tones at fRF = 900MHz, fLo = 1.1GHz 7.6

Input Third-Order Intercept -25dBm per tone, frRF = 1.95GHz, fLo = 1.75GHz 5.3 dBm
fRF2 = IMHz above fRF | fpr = 2.45GHzZ, fLo = 2.1GHz 43
fRF = 900MHz, fLo = 1.1GHz 10

Noise-Figure — —

Single Sideband fRF = 1.95GHz, fio = 1.75GHz 115 dB
frRF = 2.45GHz, fLo = 2.1GHz 12

2 N AXIW
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2690 EV kit; Vcc = +3.0V; PLo = -3dBm; Prr = -25dBm; SHDN = high; RFIN matched for 900MHz, 1.95GHz, and 2.45GHz as
noted below. Inductor connected from LGND to GND = 39nH for 900MHz operation, 27nH for 1.95GHz operation, and 6.8nH for
2.45GHz operation. Ta = +25°C, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
fRF = 900MHz, fLo = 1.1GHz -32
LO Emission at IF Port frRF = 1.95GHz, fLo = 1.75GHz -32 dBm
frRF = 2.45GHz, fLo = 2.1GHz -28
frRe = 900MHz, fLo = 1.1GHz -30
LO Emission at RF Port frRrE = 1.95GHz, fLo = 1.75GHz -27 dBm
frRE = 2.45GHz, fLo = 2.1GHz -25
) frRF = 1.0GHz, fLo = 1.1GHz -74
'(FN/;SZ‘)‘”OUS Response RF input = -15dBm fre = 1.85GHz, fLo = 1.75GHz 62 dBm
frRE = 2.275GHz, fLo = 2.1GHz -56
Turn-On Time (Note 4) 1 us
Turn-Off Time (Note 4) 1.6 us

Note 1: Consult the Applications Information section for information on designing a matching network.

Note 2: Guaranteed by design and characterization.

Note 3: This spurious response is caused by a higher-order mixing product (2x2). Specified RF frequency is applied and IF output
power is observed at the desired IF frequency (200MHz for frRF = 900MHz, or 1.95GHz, and 350MHz for frr = 2.45GHz).

Note 4: From the time SHDN goes high to the time Icc reaches 90% of its final value (on), or from the time SHDN goes low to the
time Icc drops below 10pA (off).
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(MAX2690 EV kit, Vcc = +3.0V, PLo = -3dBm, PRrr = -25dBm, frr = 1.95GHz, fir = 200MHz, SHDN = high, Ta = +25°C, unless
otherwise noted.)
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INPUT THIRD-ORDER INTERCEPT (dBm)

0ooooo@o)

(MAX2690 EV kit, Vcc = +3.0V, PLo = -3dBm, PRrr = -25dBm, frr = 1.95GHz, fir = 200MHz, SHDN = high, Ta = +25°C, unless
otherwise noted.)

85
8.0
75
7.0
6.5
6.0
55
5.0
45
4.0

MAXIMN

1IP3 vs. SINGLE-ENDED IF PORT EQUIVALENT
RF FREQUENCY AND TEMPERATURE SHUNT RC NETWORK
MAX2690toc11
L ]
\\ frRr2 = IMHz ABOVE frr % 16 —
N g
N ] y \ CAPACITANCE
IS \
\\ \\ TA: +85°C g 12 \
\ L
N \\ /| ‘ g \
N N \g ~ oro = N
\ \ Ta=+25°C o 8 N
~ | N 3 4 | RESISTANCE
N, < 6
7‘\\ N 4 -
AN ~
Ta=-40°C ES 2 ™~
| | 0
900 1300 1700 2100 2500 1 125 250 375 500
RF FREQUENCY (MHz) FREQUENCY (MHz)
INPUT 1dB COMPRESSION vs.
RF FREQUENCY AND TEMPERATURE
2 T | 2 10
Ta=+85°C |Ta=+25°C g 9
2 3 / 4 g
g ’ ¥\ Ta = -40°C _ 8
g8 4 N/ g 7
2 \ =
% -5 \ 3 5
[o} %)
% fre fiF & 4
%- 6 || (MHz) | (MHz) § 3
g 900 200
=
= 7 | 1950 200 2
2450 | 350 1
3 . . 0
500 1000 1500 2000 2500 3000
RF FREQUENCY (MHz)
INPUT IP3 vs. SUPPLY VOLTAGE
10 T T T 2 9
9 |—far = 900MHz, fe = 200MHz — 4= {£ 8
8 Ny L E:
// 1 = 7
7 // / =
= 6
5 ¢ L~ z
g '4//’4/‘/ g °
— %)
4
z 4 //’/’ frr =‘24501\‘/IHZ, fiF = 350MHz-| g
= 3
3 | fre = 1950MHz, i = 200MHz 3
, 2
1 1
0 0

20 25 30 35 40 45
Vee (V)

50 55 6.0

4.0
35
3.0
25
2.0
15
1.0
05

CAPACITANCE (pF)

vs. SUPPLY VOLTAGE

fr = 900MHz, fi = 200MHz

I
fre = 1.95GHz, fir = 200MHz
| | ;

MAX2690toc14

fre = 2.95GHz, fiF = 350MHz T

20 25 30 35 40 45 50 55
Vee (V)

CONVERSION GAIN
vs. TEMPERATURE

6.0

MAX2690toc16

T T T T
— fRE = 900MHZ, fn:‘ = ZOOMHZ
| frr = 1950MHz, e :‘ 200M:—|z7
frF = 2450MHz, fiF = 350MHz—
— \
\4__
40 20 0 20 40 60 80
TEMPERATURE (°C)

100

MAX2690toc12

069 XVIN

IF PORT OUTPUT SPECTRUM
-20 T T T
fre = 900MHz
-30 ‘
40 7 e LO=1.1GHz
P ‘/ =4
g ., I
o= -50 | ‘ ‘
§ 0 ! 3L0-RF 1
5 RF
E 10 N
| i
3 a0 ety " mi bl o anul
2L0-RF A A
-90 ‘ ‘ LO+RF
-100 -
0 0306 09 12 15 1.8 21 24 27 30
FREQUENCY (GHz)
CONVERSION GAIN



Oooon2.5GHz
goonooononon

MAX2690

goood

(MAX2690 EV kit, Vcc = +3.0V, PLo = -3dBm, Prr = -25dBm, frr = 1.95GHz, fifr = 200MHz, SHDN = high, Ta = +25°C, unless oth-
erwise noted.) Histograms represent measured data from a 30-unit sample taken from one wafer lot. The Gaussian curve is calculat-
ed for the measured data’s mean and standard deviation and is scaled to account for process variations (the listed mean and
standard deviation are from the scaled distribution, as plotted).
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