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ABSOLUTE MAXIMUM RATINGS

VCCIOGND ..o -0.3Vto +5.5V DU A e

IF+, IF-, LOBIAS, LOSEL, IFBIAS to GND...-0.3V to (Vcc + 0.3V) BUC -ttt

TAP -0.3Vto +1.4V Operating Temperature Range (Note A) ....Tc = -40°C to +85°C
LO1, LO2, LEXT to GND..... -0.3V to +0.3V Junction Temperature............ccccooviiioiiiiiiiii e

RF, LOT1, LO2 INpuUt POWET ... +12dBm Storage Temperature Range ...................

RF (RF is DC shorted to GND through a balun) ................ 50mA Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C)
20-Pin Thin QFN-EP (derate 26.3mW/°C above +70°C)........... 2.1W

Note A: Tc is the temperature on the exposed paddle of the package.

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

(MAX9986A Typical Application Circuit, Vcc = +4.75V to +5.25V, no RF signal applied, IF+ and IF- outputs pulled up to Vcc through
inductive chokes, R1 = 953Q, R2 = 619Q, Tc = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc = +5V, Tc =
+25°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vce 4.75 5.00 5.25 \
Supply Current Ilcc 213 250 mA
LO_SEL Input-Logic Low ViL 0.8 \
LO_SEL Input-Logic High VIH 2 \

AC ELECTRICAL CHARACTERISTICS

(MAX9986A Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to
+3dBm, PRF = -5dBm, frr = 815MHz to 1000MHz, f 0 = 960MHz to 1180MHz, fir = 160MHz, fLo > frF, Tc = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +5V, PRr = -5dBm, PLo = 0dBm, frr = 910MHz, fL o = 1070MHz, flr = 160MHz, Tc =
+25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RF Frequency Range fRF (Note 2) 815 1000 MHz
(Note 2) 960 1180
LO Frequency Range fLo MHz
MAX9984 570 850
IF Frequency Range fIF (Note 2) 50 250 MHz
Conversion Gain Ge Tc = +25°C 7.2 8.2 9.3 dB
Gain Variation Over Temperature Tc = -40°C to +85°C -0.009 dB/°C

Flatness over any one of three frequency bands:
fRF = 824MHz to 849MHz

Conversion Gain Flatness fE = 869MHz to 894MHz +0.15 dB
fRF = 880MHz to 915MHz

Input Compression Point P1dB (Note 3) 14.8 dBm
Two tones:

) ) frRF1 = 910MHz, fRF2 = 911MHz,

Input Third-Order Intercept Point IIP3 PRE = -5dBmitone, fLo = 1070MHz, 22 25 dBm
PLO = 0dBm, Ta = +25°C

Input IP3 Variation Over Tc = +25°C t0 -40°C -1.8 B

Temperature Tc = +25°C to +85°C +0.7

2 MAXI N




LO/NY Z7/R4A Y FHE, SiGe. BY=PUT 1.
815MHz~1000MHz5 O 232 /N=23 2 I F+Y

AC ELECTRICAL CHARACTERISTICS (continued)

(MAX9986A Typical Application Circuit, Vcc = +4.75V to +5.25V, RF and LO ports are driven from 50Q sources, PLo = -3dBm to
+3dBm, PR = -5dBm, fRr = 815MHz to 1000MHz, fLo = 960MHz to 1180MHz, fir = 160MHz, fLo > fRF, Tc = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +5V, PRr = -5dBm, PLo = 0dBm, frr = 910MHz, fLo = 1070MHz, filf = 160MHz, Tc =
+25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Noise Figure NF Single sideband, fiF = 190MHz 10 dB
fRF = 900MHz (no signal) | PBLOCKER =
20
fLo = 1090MHz +8dBm
Noise Figure Under-Blocking fBLOCKER = 981MHZz dB
fIF = 190MHz PBLOCKER = 03
(Note 4) +11dBm
b P PBLOCKER = 0.18
Small-Signal Compression FUNDAMENTAL = - +8dBm
Under-Blocking Condition [FUNDAMENTAL = 910MHz P - dB
fBLOCKER = 911MHz BLOCKER = 04
+11dBm '
LO Drive -3 +3 dBm
PRF = -10dBm 69
2x2 2LO - 2RF
) PrF = -5dBm 64
Spurious Response at IF dBc
PRF = -10dBm 88
3x3 3LO - 3RF
PRF = -5dBm 78
. PLoO = +3dBm LO2 selected 42 49
LO1-to-LO2 Isolation dB
Tc = +25°C (Note 5) LO1 selected 42 50
LO Leakage at RF Port PLo = +3dBm -45 dBm
LO Leakage at IF Port PLo = +3dBm -33 dBm
RF-to-IF Isolation 54 dB
LO Switching Time 50% of LOSEL to IF settled to within 2° 50 ns
RF Port Return Loss 20 dB
LO1/2 port selected, 29

LO2/1 and IF terminated
LO Port Return Loss dB
LO1/2 port unselected, 34

LO2/1 and IF terminated

LO driven at 0dBm, RF terminated into 502,

differential 200Q 22 dB

IF Port Return Loss

Note 1: All limits include external component losses. Output measurements taken at IF output of the Typical Application Circuit.

Note 2: Operation outside this range is possible, but with degraded performance of some parameters.

Note 3: Compression point characterized. It is advisable not to operate continuously the mixer RF input above +12dBm.

Note 4: Measured with external LO source noise filtered so the noise floor is -174dBm/Hz. This specification reflects the effects of all
SNR degradations in the mixer, including the LO noise as defined in Maxim Application Note 2021.

Note 5: Guaranteed by design and characterization.

MAXIN 3
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MAX9986A

CONVERSION GAIN (dB)

LO/NY I 7/ R4 Y FHE, SiGe. SU=FPUT 1.
815MHz~1000MHzE' O >3 /5—2a> S+
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(MAX9986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, fLo > frF, fIF = 160MHz, unless otherwise noted.)
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(MAX9986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, fLo > frF, fIF = 160MHz, unless otherwise noted.)
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(MAX9986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, fLo > frF, fIF = 160MHz, unless otherwise noted.)
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(MAXQ986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, PRr = -5dBm, fLo > fRF, fIF = 160MHz, unless otherwise noted.)
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(MAX9986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, fLo > frF, fIF = 160MHz, unless otherwise noted.)
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COMPONENT VALUE DESCRIPTION
L1, L2 330nH Wire-wound high-Q inductors (0805)
L3* 30nH Wire-wound high-Q inductor (0603)
C1 10pF Microwave capacitor (0603)
C2,C4,C7,C8,C10,C11,C12 82pF Microwave capacitors (0603)
C3, C5, Ce, C9, C13,C14 0.01uF Microwave capacitors (0603)
C15 220pF Microwave capacitor (0402)
R1 953Q +1% resistor (0603)
R2 619Q +1% resistor (0603)
R3 0Q +1% resistor (1206)
T 4:1 balun IF balun TC4-1W-7A
U1 MAX9986A Maxim IC
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*USE L3 FOR IMPROVED RF-TO-IF AND LO-TO-IF ISOLATION. SEE THE Applications Information SECTION REGARDING STABILITY ISSUES WHEN USING L3 INDUCTOR.

Fv 715
TRANSISTOR COUNT: 1017
PROCESS: SiGe BiCMOS
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MAX9986A
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PKG. CORNFRS ONIY (4x)
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gm‘gc ‘ Joxwle EVEN TERMNAL 00D TERMINA
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SIDE VIEW
TME: PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

PRI DOCLMGNT GEATRGA Ho. g

-DRAWING NOT TO SCALE- 21-0140 ‘ | ‘/2

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 16L 5x5 | 20L 5x5 28L 5x5 | 32L 5% 40L_5x5 D2 E2 N E

PKG. st
SYMBOL| MIN. [NOM.[MAX | MIN. [NOM.|MAX. CODES [N, [NOM.] MAX.| MIN. ] NOM] MAX| 20.15 | acromen)

A 0.70/0.75]0.80/0.70]0.75 0. T1655-2 |3.00 |3.10{3.20 [3.00 [3.10 |3.20 [ =** YES
Al 0 Jo.02[005[ 0 fo.02[005 T1655-3 [3.00]3.10(3.20/3.00 [3.10[3.20 =~ NO
A3 020REF. | O020REF. | O020REF. | O20REF. | 020 REF T1655N1 | 3.00| 3.10[3.20| 3.00 [3.10[3.20] = | NO
0.25]0.30] 0.35[0.25 J0.30[ 035 [0.20 ] 025 0.30[ 0-20[ 025 0.30 [ 016 [020[025|  [T30853 [3.00 310(3.20[300 (310320 = | VES

b

D [4.90]5.00]5.10[4.90]5.00 | 5.10[4.90 [5.00] 5.10]4.90 | 5.00|5.10|4.90 | 5.00[5.10

E_ [4.90]5.00]5.10]4.90|5.00| 5.10]4.905.00| 5.10|4.90] 5.00|5.10]4.90| 5.005.10 T2055-4 13.00]3.1018.2013.00]310]3.20) - NO
e

k

L

0.80 BSC. 065850 0.50BS0. 050 BSO. .40 BSC. T2055-5_| 3.15 | 3.25|3.35| 3.15 | 3.25| 3.35| 0.40 | YES
oms] - | - Joas - | —Joas| - | - Jozs| - | - [ozsjoss|oas| |126953 | 3153253355153 25]336] = | VES
0.30]0.40]0.50[0.45]0.55 | 0.65]0.45 [0.55| 0.65]0.30 | 0.40] 0.50[0.40 | 0.50[ 0.60 T2855-4 |260[270]280|2.60[270/280] = | YES

X} -1 -[-[-[-0[-0[-T-1-1-[- [os0[oaooso T2855-5_| 2.60 | 2.70 | 2.80 | 2.60 | 2.70 | 2.80| ** NO
N 6 2 % 2 m T2856-6 | 3.15] 3.25[3.35[3.15 [ 3.25[3.35| =~ NO
ND 4 5 7 A 10 T2855-7 | 2.60 | 2.70 | 2.80 | 2.60 | 2.70| 2.80] = | YES
NE 4 5 7 8 10 | T2855-8 |3.15[3.25[3.35[3.15[3.25[3.35[ 0.40 | YES

JEDEC| WHHB WHHC WHHD-1 whHD2 [ T2855N-1 | 3.15 | 3.25]3.35| 3.15 | 3.25 3.35| =~ NO

| 732553 .00 [3.10]3.20(3.00 [3.10[3.20| =** YES

NOTES: [ T3255-4 | 3.00]3.10]3.20]3.00 [3.10| 3.20 = NO

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. | 73255-5 .00 {3.103.20{3.00 [3.10[3.20] =+ YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-1]3.00]3.10]3.20{3.003.10{320] = | NO
T4055-1 | 3.20| 3.30| 340|320 330|340 = | YES

3. NIS THE TOTAL NUMBER OF TERMINALS.

A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TIP.

/\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION,
/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS

DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

/D WARPAGE SHALL NOT EXCEED 0.10 mm. @ DALLAS /Vl /‘XI/V'
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. SEMICONDUCTOR
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.

*+SEE COMMON DIMENSIONS TABLE
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M= PACKAGE OUTLINE,
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