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ABSOLUTE MAXIMUM RATINGS

VeCctoGND ..o

RFIN Input Power (50Q Source)

LO Input Power (50Q Source)........
SHDN, IFOUT, RFINto GND ..........
LOtO GND....oovovieiieieiccee

............ -0.3Vto (Vcc + 0.3V)
....(Mcc - 1V) to (Vcc + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

SOT23-6 (derate 8.7mW/°C above +70°C).................. 696mwW
Operating Temperature Range
Junction Temperature.........
Storage Temperature Range

Lead Temperature (soldering, 10S€C) ......c.coovvvvieiiennn. +300°C

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 to +5.5V, SHDN = +2V, Ta = TMIN to TmAx unless otherwise noted. Typical values are at Vcc = +3V and Ta = +25°C.

Minimum and maximum values are guaranteed over temperature by design and characterization.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

MAX2680 5.0 7.7

Operating Supply Current lcc MAX2681 8.7 12.7 mA
MAX2682 15.0 21.8

Shutdown Supply Current Icc SHDN = 0.5V 0.05 5 LA

Shutdown Input Voltage High ViH 2.0 V

Shutdown Input Voltage Low ViL 0.5 \

Shutdown Input Bias Current ISHDN | 0 < SHDN < Vce 0.2 PA

AC ELECTRICAL CHARACTERISTICS
(MAX2680/1/2 EV Kit, Vcc = SHDN = +3.0V, Ta = +25°C, unless otherwise noted. RFIN and IFOUT matched to 50Q. PLo = -5dBm,

PRFIN = -25dBm.)

PARAMETER ’ CONDITIONS MIN TYP MAX UNITS

MAX2680

RF Frequency Range (Notes 1, 2) 400 2500 MHz

LO Frequency Range (Notes 1, 2) 400 2500 MHz

IF Frequency Range (Notes 1, 2) 10 500 MHz
fRF = 400MHz, fLo = 445MHz, fIF = 45MHz 7.3

) ) fRF = 900MHz, fLo = 970MHz, fiF = 70MHz 11.6

Conversion Power Gain dB
fRF = 1950MHz, fLo = 1880MHz, fiF = 70MHz (Note 1) 57 7.6 8.6
fRF = 2450MHz, fLo = 2210MHz, fIF = 240MHz 7.0

Gain Variation Over Temperature

fRF = 1950MHz, fLo = 1880MHz, fIFr = 70MHz,
TA = TMIN to Tivax (Note 1)

) ) fRF = 900MHz, 901MHz, fL.o = 970MHz, f|F = 70MHz -12.9

'&%‘:;g)”rd'order Intercept Point = = 950MHz, 1951MHz, fLo = 1880MHz, fiF = 7OMHz 8.2 dBm
fRF = 2450MHz, 2451MHz, fLo = 2210MHz, fiF = 240MHz -6.9
fRF = 900MHz, fLo = 970MHz, fIF = 70MHz 6.3

Noise Figure (Single Sideband) fRF = 1950MHz, fLo = 2020MHz, fIF = 70MHz 8.3 dB
fRF = 2450MHz, fLo = 2210MHz, fiF = 240MHz 1.7

LO Input VSWR 50Q source impedance 1.5:1

LO Leakage at IFOUT Port fLo = 1880MHz -22 dBm

LO Leakage at RFIN Port fLo = 1880MHz -26 dBm

IF/2 Spurious Response frRF = 19156MHz, fLo = 1880MHz, fiF = 70MHz (Note 4) -51 dBm

2 W AXI/W
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2680/1/2 EV Kit, Vcc = SHDN = +3.0V, Ta = +25°C, unless otherwise noted. RFIN and IFOUT matched to 50Q. PLo = -5dBm,
PRFIN = -25dBm.)

PARAMETER | CONDITIONS MIN TYP MAX UNITS
MAX2681
RF Frequency Range (Notes 1, 2) 400 2500 MHz
LO Frequency Range (Notes 1, 2) 400 2500 MHz
IF Frequency Range (Notes 1, 2) 10 500 MHz
fRF = 400MHz, fLo = 445MHz, fIF = 45MHz 11.0
. . fRF = 900MHz, fLo = 970MHz, filF = 70MHz 14.2
Conversion Power Gain dB
fRF = 1950MHz, fLo = 1880MHz, fiF = 70MHz (Note 1) 6.7 8.4 9.4
fRF = 2450MHz, fLo = 2210MHz, fIF = 240MHz 7.7
Gain Variation Over Temperature ;T:;jﬁ\lox?i)lgﬁgozséi?w_‘z’ fiF = 70MHz, 1.7 2.3 dB
) ) fRF = 900MHz, 901MHz, f Lo = 970MHz, fiF = 70MHz -6.1
'(r’ll%t‘;g;"d'order Intercept Point - = 4 950MHz, 1951MHz, fLo = 1880MHz, fiF = 70MHz 105 dBm
fRF = 2450MHz, 2451MHz, fLo = 2210MHz, fIF = 240MHz +1.0
fRF = 900MHz, fLo = 970MHz, fiF = 70MHz 7.0
Noise Figure (Single Sideband) fRF = 1950MHz, fLo = 2020MHz, fiF = 70MHz 11.1 dB
fRF = 2450MHz, fLo = 2210MHz, f|[F = 240MHz 12.7
LO Input VSWR 50Q source impedance 1.5:1
LO Leakage at IFOUT Port fLo = 1880MHz -23 dBm
LO Leakage at RFIN Port fLo = 1880MHz -27 dBm
IF/2 Spurious Response fRF = 19156MHz, fLo = 1880MHz, fiF = 70MHz (Note 4) -65 dBm
MAX2682
RF Frequency Range (Notes 1, 2) 400 2500 MHz
LO Frequency Range (Notes 1, 2) 400 2500 MHz
IF Frequency Range (Notes 1, 2) 10 500 MHz
fRF = 400MHz, fLo = 445MHz, fIF = 45MHz 13.4
) ) fRF = 900MHz, fLo = 970MHz, fIF = 70MHz 14.7
Conversion Power Gain dB
fRF = 1950MHz, fLo = 1880MHz, fiF = 70MHz (Note 1) 8.7 10.4 1.7
fRF = 2450MHz, fLo = 2210MHz, fiIF = 240MHz 7.9
Gain Variation Over Temperature ;T:;j&ogﬂslio(gozfﬁ?MHz‘ fiF = 70MHz, 2.1 3.2 dB
) ) fRF = 900MHz, 901MHz, fL.o = 970MHz, f|F = 70MHz -1.8
'(r,ll’?)‘:;g;'rd'order Intercept Point = = 950MHz, 1951MHz, fLo = 1880MHz, fiF = 70MHz 4.4 dBm
fRF = 2450MHz, 2451MHz, fLo = 2210MHz, fIF = 240MHz +3.2
fRF = 900MHz, fLo = 970MHz, fiF = 70MHz 6.5
Noise Figure (Single Sideband) fRF = 1950MHz, fLo = 2020MHz, fIF = 70MHz 10.2 dB
fRF = 2450MHz, fLo = 2210MHz, f|F = 240MHz 13.4

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2680/1/2 EV Kit, Vcc = SHDN = +3.0V, Ta = +25°C, unless otherwise noted. RFIN and IFOUT matched to 50Q. PLo = -5dBm,
PRFIN = -25dBm.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
LO Input VSWR 50Q source impedance 1.5:1
LO Leakage at IFOUT Port fLo = 1880MHz -23 dBm
LO Leakage at RFIN Port fLo = 1880MHz -27 dBm
IF/2 Spurious Response frRF = 19156MHz, fLo = 1880MHz, fIF = 70MHz (Note 4) -61 dBm

Note 1: Guaranteed by design and characterization.

Note 2: Operation outside of this specification is possible, but performance is not characterized and is not guaranteed.

Note 3: Two input tones at -25dBm per tone.

Note 4: 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 (7OMHz).

MAX2680/MAX2681/MAX2682

oooooo
(Typical Operating Circuit, Vcc = SHDN = +3.0V, PRrIN = -25dBm, PLo = -5dBm, Ta = +25°C, unless otherwise noted.)

MAX2680 MAX2681 MAX2682
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(Typical Operating Circuit, Vcc = SHDN = +3.0V, PRrIN = -25dBm, PLo = -5dBm, Ta = +25°C, unless otherwise noted.)

MAX2680 MAX2681 MAX2682
SHUTDOWN SUPPLY SHUTDOWN SUPPLY SHUTDOWN SUPPLY
CURRENT vs. SUPPLY VOLTAGE CURRENT vs. SUPPLY VOLTAGE CURRENT vs. SUPPLY VOLTAGE
0.10 < 0.10 0.10 .
! I g T T 8 SHON - g
009 |- SHON=GND = 0.09 | SHON-=GND - g | SHDN-GND :
= 008 § 3 ¢ = g
= = =
2 007 2 007 - e 007 Th=485°C |
3 006 Ta=+25°C __ Ta=+85°C | 3 006 Ta=425°C | TA=+85°C = 006 Ta=+25°C \
>; > \ N >
T 0.05 T 005 —— g 00
> = >
2 004 * 2 004 2 004 X
3 Th=-40°C 0 3 = A
8 0.03 A= — E 0.03 Tp=-40°C — 8 0.03 Tp =-40°C —
2 0w Z 002 200
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0 0 0
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MAX2680 MAX2681 MAX2682
CONVERSION POWER GAIN vs. LO POWER CONVERSION POWER GAIN vs. LO POWER CONVERSION POWER GAIN vs. LO POWER
15 . 16 . 16 -
o H o g [ g
13 |—— frr = 900MHz é 14 b—fre= QOOMHz/ % 14 fRF = 900MHz L %
R N = 2 /// = f2 7 I
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S 3 fRF flo i & 4 b~ fRF flo fiF S 4 v frr flo fiF
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1 1950MHz 1880MHz 70MHz | 2 1950MHz 1880MHz 70MHz 2 1950MHz 1880MHz 70MHz
2450MHz 2210MHz 240MHz 2450MHz 2210MHz 240MHz 2450MHz 2210MHz 240MHz
p 0 Jo Mz ecTilz & 0 oo e e
A4 2 10 -8 6 4 2 0 44 42 0 8 6 4 2 0 44 42 0 -8 6 4 2 0
LO POWER (dBm) LO POWER (dBm) LO POWER (dBm)
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REAL IMPEDANCE
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(Typical Operating Circuit, Vcc = SHDN
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(Typical Operating Circuit, Vcc = SHDN =

MAX2680
IF PORT IMPEDANCE vs. IF FREQUENCY
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(Typical Operating Circuit, Vcc = SHDN = +3.0V, PRrIN = -25dBm, PLo = -5dBm, Ta = +25°C, unless otherwise noted.)

MAX2680 MAX2681 MAX2682
TURN-OFF/ON CHARACTERISTICS TURN-OFF/ON CHARACTERISTICS TURN-OFF/ON CHARACTERISTICS
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2V/div
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2V/div
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IFOUT
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div

IFOUT
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div
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500ns/div 500ns/div 500ns/div

MAX2680/MAX2681/MAX2682
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U1. REINODOOOOOUOOoon

FREQUENCY
PART
400MHz | 900MHz | 1950MHz | 2450MHz
MAX2680 | 179-i356 | 54-179 | 32-j94 3373
MAX2681 | 209-i332 | 75-j188 | 34-j108 33-86
MAX2682 | 206306 | 78-182 | 34-j106 29-i86
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FREQUENCY
MATCHING MAX2680 MAX2681 MAX2682
COMPONENTS | 400 | 900 | 1950 | 2450 | 400 | 900 | 1950 | 2450 | 400 900 | 1950 | 2450
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
Z1 86nH | 270pF | 1.5pF | Short 68nH | 270pF | 1.5pF Short 68nH 1.5pF Short Short
Z2 270pF | 22nH | 270pF | 270pF | 270pF | 18nH | 270pF | 270pF | 270pF | 270pF | 270pF | 270pF
Z3 Open | Open | 1.8nH | 1.8nH | 0.5pF | Open | 1.8nH | 2.2nH | 0.5pF 10nH 2.2nH | 1.2nH

Note: Z1, Z2, and Z3 are found in the Typical Operating Circuit.
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FREQUENCY ICO0D0000000000000000000000
PART 000000000V, 000000000 00000
45MHz 70MHz 240MHz 000000000000000000000Vee
MAX2680 |  960-372 803-785 186397 0000000000000000000000PC
MAX2681 | 934373 746-j526 161375 poouobbbvecOuooooooooooon
OD0000000ORFOOOOOOOOESROOODODO
MAX2682 | 670-216 578-1299 175296 00000000000000000000000 Ve
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MATCHING FREQUENCY 00000000000 000000) 00000000
COMPONENT | 45MHzZ 70MHz 240MHz O000000000000000000000
L1 390nH 330nH 82nH
00000000 000000000
Cc2 39pF 15pF 3pF
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THE VALUES OF MATCHING COMPONENTS C2, L1, R1, Z1, Z2, AND Z3 DEPEND ON THE IF AND RF FREQUENCY AND DOWNCONVERTER. SEE TABLES 2 AND 4.
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SYMBOL | MIN MAX
A 0.90 1.45
¢ Al 0.00 0.15
b_>‘ ’Aﬁ I“E"“I AR 0.90 1.30
: ! b 035 | 050
I_I Y C 0.08 0.20
SEE NOTE_ S L 280 s
EXAMPLE 3 - -
AN El 1.50 175
TDP MARK N L 0.35 0.55
¢ E e 0.95 REF
a 0° [ 10°
/.
PIN 1 —— |_|
I.D. DOT
(SEE NOTE 6 |PIN #1
D NOTE:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
& /A FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
\ 1 — 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
AP BURR.
A 4, PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING.
‘ J_ S. PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
- FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)
— —_1- 6. PIN 1 LD. DOT IS 0.3 MM @ MIN, LOCATED ABOVE
Al PIN 1.
VI /1 X1 /VI
PROPRIETARY INFORMATION
TITLE
PACKAGE OUTLINE, SOT23, 6L
APPROVAL DOCUMENT CONTROL NO. REV 1
21-0058 o | A
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