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ABSOLUTE MAXIMUM RATINGS
VCC 10 GND oo -0.3V to +6V

LNAIN Input Power (50Q source)..
LO Input Power (50Q SOUICE) .......cevvveiimreeiriciiiieeiieeenes +10dBm
MIXIN Input Power (50Q SOUICE) ......cuvveeerieieieeiiiiieennnn +10dBm

IFOUT+, IFOUT- to GND
LNAOUT to GND...............
GAIN, SHDN to GND

.....0.3V to +6V

................. -0.3V to +6V
-0.3V to (Vce + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C)............ 667mwW
JuNCLion TEMPETALUIE .....couvveiiiieiiie e +150°C
Operating Temperature Range ..........cocccveeeennne -40°C to +85°C

Storage Temperature Range
Lead Temperature (soldering, 10s)

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, VSHDN = +2V, VeaIN = +2V, LNAIN = LNAOUT = MIXIN = LO = unconnected, IFOUT+ = IFOUT- = Vcc, Ta
=-40°C to +85°C. Typical values are at Ta = +25°C and Vcc = +3V, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range 2.7 55 \Y
) GAIN = Vcc (Note 1) 8.5 14.1
Operating Supply Current mA
GAIN = GND (Note 1) 3.8 6.4
Shutdown Supply Current SHDN = GND (Note 1) 0.1 1.0 HA
Logic Input Voltage High GAIN, SHDN 2.0 v
Logic Input Voltage Low GAIN, SHDN 0.5 Y
Logic Input Current VSHDN = VgaIN = 0 to 5.5V (Note 1) +0.01 +1 HA

AC ELECTRICAL CHARACTERISTICS

(MAX2685 EV kit, Vcc = VSHDN = +3V, fLNAIN = fMIxIN = 880MHz, fLo = 960MHz, PLNAIN = -30dBm, PLo = -8dBm, PmixiN = -25dBm,
differential IFOUT operation, Zo = 50Q, Ta = +25°C, unless otherwise noted.)

PARAMETER ’ CONDITIONS MIN TYP MAX | UNITS
LOW-NOISE AMPLIFIER (LNA)
RF Frequency Range (Note 2) 800 1000 MHz
. GAIN = Vcc (Note 1) 13 15 16.2

LNA Gain dB
GAIN = GND (Note 1) -14 -12 -10.3

LNA Gain Variation over Temperature GAIN = Vcc, Ta = TmiN to Tmax (Note 3) 0.9 1.6 dB

- GAIN =Vcc 1.4

LNA Noise Figure dB
GAIN = GND 12.2
GAIN = Vcc (Note 4) -4.1

LNA Input IP3 dBm
GAIN = GND (Note 5) +16.2

LNA Input 1dB Compression GAIN =Vcc -18.4 dBm
GAIN = Vcc -18.6

LNAOUT Port Return Loss dB
GAIN = GND -11.3

DOWNCONVERTER MIXER

RF Frequency Range (Note 2) 800 1000 MHz

) ) ) GAIN = Vcc (Note 1) 4.7 6.1 7.0

Mixer Conversion Gain dB

GAIN = GND (Note 1) 25 4.6 6.0

MAXIMN
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AC ELECTRICAL CHARACTERISTICS (continued)

(MAX2685 EV kit, Vcc = VSHDN = +3V, fLNAIN = fmixiIN = 880MHz, fLo = 960MHz, PLNnAIN = -30dBm, PLo = -8dBm, PmixiN = -25dBm,
differential IFOUT operation, Zo = 50Q, Ta = +25°C, unless otherwise noted.)

G89CXVIN

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Mixer Conversion Gain Variation over _ _
Temperature GAIN =Vcc, Ta = TMIN to Tmax (Note 3) 1 2 dB
. _— GAIN =Vcc 13
Mixer Noise Figure (SSB) dB
GAIN = GND 12.1
. GAIN = Vcc 7
Mixer Input IP3 (Note 6) dBm
GAIN = GND -1.5
LO Port Return Loss 11 dB
LO-to-LNAIN Isolation SHDN = Vcc or GND 53 dB
LO-to-MIXIN Isolation 31 dB
LNAOUT-to-MIXIN Isolation 28 dB
OVERALL SYSTEM
Receiver Enable Time ’ (Note 7) 0.8 us

Note 1: Performance at temperatures greater than or equal to +25°C are guaranteed by production test; performance at tempera-
tures less than +25°C are guaranteed by design and characterization.

Note 2: This is the recommended operating frequency range.

Note 3: Maximum and minimum limits are guaranteed by design and device characterization and are not production tested.

Note 4: Two tones at 880MHz and 880.1MHz, -30dBm per tone.

Note 5: Two tones at 880MHz and 880.1MHz, -10dBm per tone.

Note 6: Two tones at 880MHz and 880.1MHz, -25dBm per tone.

Note 7: Time from SHDN = high, until the cascaded receive gain is within 1dB of its final value. Measured with 47pF blocking
capacitors on LNAIN and LNAOUT. Matching network removed from IFOUT output.

gooogud

(MAX2685 EV kit, Vcc = VSHDN = +3V, fLNAIN = fMIXIN = 880MHz, fLo = 960MHz, PLNAIN = -30dBm, PLo = -8dBm, PmixIN = -25dBm,
differential IFOUT operation, Zo = 50Q, Ta = +25°C, unless otherwise noted.)

SHUTDOWN SUPPLY CURRENT

SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE LNA GAIN vs. SUPPLY VOLTAGE
10 = 10 o 20 r . . 2
1 | SHDN = GND 8 GAIN = HIGH Ta=-40°C 8
9 — . qaFo 8 9 2 2
Ta=+85°C | [—8 = 15 §
38 f s 4 H £ 3 2 = 485° H
_ Tp = 425°C [ = / Tp = +25°C Ta=+85°C
<E( 7 L e o 7 10
£ T /’ =
£ |eAN=HGH Tp = -40°C 3 6 / _
& \ > Ta=+85°C / g 5
5 5 |-Ta=1+85°C E_LL‘ 5 =
[} E Y’ =
> 4 LN Z S 0
& > § Ta=+25°C
3 3 GAIN = LOW g8 3 " 5 Ta = 25°C
= = 4250 . S A= Ta= -40°C
2 Ta=+25°C Ta = -40°C_] 2 2 GAIN=LOW T, =+85°C \ /A
) 7] . | _7/ -10 X
Ta=-40°C =
0 0 -15
25 3.0 35 40 45 5.0 55 25 30 35 40 45 5.0 55 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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(MAX2685 EV kit, Vcc = VSHDN = +3V, fLNAIN = fMixIN = 880MHz, fLo = 960MHz, PLNAIN = -30dBm, PLo = -8dBm, PmixiN = -25dBm,
differential IFOUT operation, Zo = 50Q, Ta = +25°C, unless otherwise noted.)

INPUT IP3 (dBm)

REVERSE ISOLATION (dB)

LNA INPUT IP3 vs. SUPPLY VOLTAGE

20 -
- Ta = +25°C H
GAIN = LOW T :
i g
LA \ g
o \TA:+85°C
T4 = -40°C
10
5
0 Tp=425°C— | o ]
GAIN=HIGH |/ Ta=+85°C
5
! _ o,
ITh = -40°C
410 A

25 3.0 35 40 45 50 55
SUPPLY VOLTAGE (V)

LNA REVERSE ISOLATION vs. FREQUENCY

0
-5

MAX2685 toc07

-10 GAIN = LOW

35 GAIN = HIGH

e

800 825 850 875 900 925 950 975 1000
FREQUENCY (MHz)

LNA S11 vs. FREQUENCY
(800OMHz to 1000MHz UNMATCHED)

MAX2685 toc10

INPUT RETURN LOSS (dB) GAIN (dB)

GAIN (dB)

LNA GAIN vs. FREQUENCY

20 — .
15 |LGAIN = HIGH g
z
10
5
0
5
-10
.15 |-GAIN =LOW
N
800 825 850 875 900 925 950 975 1000
FREQUENCY (MHz)
LNA INPUT RETURN LOSS vs. FREQUENCY
5 o
%
7 z
-8
o GAIN = HIGH —
= ———————
-10 —
11
\\_/
12 GAIN = LOW
-13
-14
-15
800 840 880 920 960 1000
FREQUENCY (MHz)
MIXER GAIN vs. SUPPLY VOLTAGE
7.0 | ‘ .
| Tp=-40°C i
6.5 GAIN=HIGH &
N H
6.0 ‘
Taz +25C”7
5.5 — 10N 4
= -40° AN =
Tp=+85°C  Ta=-40°C S
50 A L —
45
Tp=+25° | —
40
C/v
a5 |_Ta=485
30

25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)

(dB)

RE

OUTPUT RETURN LOSS (dB) NOISE FIGU

INPUT IP3 (dBm)

LNA NOISE FIGURE vs. FREQUENCY

g
o

N
©
MAX2685 toc06
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=
w

=
[

=
HIN

|y
o

870 880 890 900 910 920 930 940 950 960
FREQUENCY (MHz)

LNA OUTPUT RETURN LOSS vs. FREQUENCY

2 2
4 z
6
-8 —
o~
10 GAIN = LOW
-12 \ ~—— Z
N
-14
-16 \ v
\\_/
18 GAIN = HIGH
-20 ‘
800 840 880 920 960 1000
FREQUENCY (MH2)

MIXER INPUT IP3 vs. SUPPLY VOLTAGE

10 o
8 T = +85° g
——— | __—
6 i H
) Tp=+25°C GAIN=HIGH
Ta=-40°C
5 [Ta=+85°C_"|
| e ——— T
o b-—
R
-2 Ta = +25°C___ |
4 | GAIN = LOW _|
-6 Ta=-40°C
-8
-10
25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)

MAXIMV




O0onono900OMHzO O OOOnnn
ogooooooonognon

oooooo@o)

(MAX2685 EV kit, Vcc = VSHDN = +3V, fLNAIN = fMixIN = 880MHz, fLo = 960MHz, PLNAIN = -30dBm, PLo = -8dBm, PmixiN = -25dBm,
differential IFOUT operation, Zo = 50Q, Ta = +25°C, unless otherwise noted.)

MIXER GAIN vs. IF FREQUENCY MIXER GAIN vs. LO POWER
8 ‘ g 7 T 3
° \ N g 5 GAIN = HIGH g
4 |—GAN=HIGH £~ z E
2 /AR :
o // N . :
3 / / \ g 4 GAIN = LOW
=z -2 /7 GAIN =Low N =
3 // . 3 3
-4 7/ —
-6 2
i | BANDWIDTH DETERMINED BY L
10 | DIFFERENTIAL-TO-SINGLE-ENDED
CONVERTER CIRCUIT
-12 ‘ ‘ 0
60 70 80 90 100 -15 -10 -5 0
IF FREQUENCY (MHz) LO POWER (dBrm)
MIXER NOISE FIGURE vs. LO POWER LO PORT RETURN LOSS vs. FREQUENCY
150 v 5 g
145 6
140 g 3 g
& 135 & -
S N g
w130 G =Low 2 -9
3 15 S o
= z
2 120 ~ = 2 -1
o
115 GAIN = HIGH 1
110 -13
105 -14
100 -15
-15 -10 5 0 750 800 850 900 950 1000 1050 1100
LO POWER (dBm) FREQUENCY (MHz)
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16 LNAOUT | LNADDODODODOOs50QU00000000OoOoOooOLNAOUTD O 00000000000 Oooooooooo
300pF
1 16 [ _ LNA
GND LNAOUT | ] > UTeUT
LNA 0-1+|1F 12nH =,
INPUT | YN LNAIN Vee
880MHz
3
—[ew GND
GAIN- — MIXER
4 INPUT
CONTROL [
INPUTJ_ GAIN MIXIN ot
Vi _ 5 Vi WM AXI/VI
ce 1 €C MAX2685
4TpF
I GND
SHUTDOWN  —o = 6] —
lNPUTIV SHDN GND
330pF ,F
o p 7 IFOUT+ OUTPUT
INPUT Lo 80MHz
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75Q o Vee
e IFOUT- 1000

*OPTIONAL FOR BROADBAND MATCH.
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01. LNAODOOSOOOOO (Ve = +3VO Ta = +250)

FREQUENCY |s11] P:/j_\‘lSE |s21] Plji‘lSE |s12] PI—SbiZSE |s22] Pl—ShiZSE
(MHz) MAG (degrees) MAG (degrees) MAG (degrees) MAG (degrees)
High-Gain Mode (GAIN = VCC(C)
800 0.761 -64.5 4.98 177.9 0.018 -163.7 0.376 -107.3
840 0.753 -68.6 5.06 167.2 0.022 -167.1 0.264 -107.0
880 0.747 -73.2 5.07 156.6 0.026 -171.3 0.172 -94.6
920 0.733 -78.0 491 146.6 0.030 -175.7 0.149 -62.9
960 0.719 -82.8 4.68 137.7 0.035 178.0 0.200 -42.4
1000 0.693 -87.5 4.40 130.3 0.039 171.0 0.263 -38.8
Low-Gain Mode (GAIN = GND)
800 0.625 -45.6 0.188 73.0 0.191 71.9 0.483 -91.3
840 0.621 -48.1 0.195 65.5 0.198 64.2 0.423 -91.3
880 0.619 -50.9 0.199 58.1 0.201 56.7 0.370 -89.9
920 0.611 -53.3 0.200 51.6 0.202 50.3 0.337 -86.1
960 0.608 -55.5 0.200 46.1 0.201 44.7 0.322 -80.9
1000 0.607 -57.5 0.200 41.2 0.200 40.0 0.317 -76.7
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02. 000000SO0000 Ve = +3VOTa = +250)

MAX2685

RF FRE |11 |S22| UL Por
QUENCY S11 IF FREQUENCY (IFOUT+ Port
(MH2) MAG PHASE (MH2) MAG (IFOUT+ only)
(degrees) Port Only) (degrees)
High-Gain Mode (GAIN = VCC(C)
800 0.355 152.7 10 0.996 -0.4
840 0.352 153.7 40 0.994 -1.8
880 0.351 154.5 80 0.993 -3.2
920 0.349 155.8 110 0.989 -4.2
960 0.352 156.2 170 0.988 -6.2
1000 0.353 156.9 240 0.983 -8.0
Low-Gain Mode (GAIN = GND)
800 0.275 142.8 10 0.996 -0.5
840 0.268 144.1 40 0.995 -1.8
880 0.262 145.5 80 0.993 -3.2
920 0.255 147.7 110 0.989 -4.2
960 0.254 149.0 170 0.987 -6.2
1000 0.245 156.9 240 0.982 -7.9

8 MAXIMN
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B [008 |02 [020 | 031
0075 | .0098 [0491 | 0243
SEE_VARIATIONS
150 [ 157 [381 [ 399

025 BSC 0635 BSC
230 | 244 |584 | 620
010 [ 016 [0es | o4l
016 | 035 |04l 0.89

SEE_VARIATIONS

oo [ 8 Jo s

_l I—E’ B‘H‘_ h X 45— |== VARIATIONS:
{ A2 INCHES MILLIMETERS
T m N Al C MIN. | Max. | MIN. | Max. [N ]
é ﬂ ﬂ ﬂ ﬂ E %—‘\} 189 | .96 | 480 | 498 |16]AA
—L_ { —f/_ [ 0020 | .0070 | 0.05 | 048

T 337 | s | 874 [20laB)
D f 1 \CI E u 337 344 | 856 | 874 [20|AB
L

T
T

L) 00Ooo
0 0
@ INCHES MILLIMETERS o
S— ~— DIM| MIN | MAX | MIN | MAX 2

N __I'I |‘| |‘| |‘| |‘| |‘| |‘| E/e A | .061 .068 1.55 173

Al | .004 .0098 | 0102 0.249

>< \ X — A2] 055 [ 061 [140 | 155

QZ|r|>|T(o|Mmg(O

0500 | 0550 | 1.270 | 1397
337 |.344 | 856 | 874 [24ac|
0250 |.0300 | 0635] 0.762
386 |.393 | 980 | 998 [2g]AD)
0250 |.0300 | 0,635 | 0.762

[olelvlelr el ]=]

NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. N,
2>. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. AR.V...L{J K I /VI
3). CONTROLLING DIMENSIONS: INCHES. s
4>, MEETS JEDEC MO137. PACKAGE_DUTLINE, GSOP, S0, 05* LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV ]/
21-0055 D | 1

10 MAXI N




