19-3906; Rev 0; 1/06

/
/

SiGeE4MEE. 815MHzE 1000MHz FZ- 4722,

#Eir
MAX9980A R £t JE T A R g B A7 8.2dB3 25 . +25dBm
IIP3F110dBHYNF, & T 815SMHz 2 1000MHz b HE AL -
IR M 2% H A 960MHz 2 1180MHz R LOMU R TG, &4 m
HLOTE AL . MAX9984 X HKHLOEA, H5
MAX9986A 5| FIFN TN REFE 2 .

BT HA R St BRI AR RESL, MAXO986AILH A
FEH R AR UL . %A XCF A T RS
IFRCR & DA LOESEIF KL RLOG &% . NIESE A
TP AL RS, AT DRI AR REAILO% A . MAX9986A
7 8 — N HUE 0dBm I LOBK S, I fr FEH PR R AR T
250mA.

MAX9986A ZEMAX9IROIIRTAERAS, B3t T KI5 SR ZETE
Fr. MAX9984/MAX9986/MAX9986A 5 MAX9994/MAX9996
1700MHz 2 3000MHz i@ S5 #s 5| e 2, HIt, % 250 73
H5UIR A9 2 BB 05 2R FH A TR A9 PC MR A R 4R AR XU T A .
MAX9986A 7 5 MAX9993 T REF 75 .

MAX9986A % F X K205 . #4R4% . MR QFN %
(Smm x Smm). FE-40°C E+85°CHYY™ R iR FE Y0 BBl P vl 43
TEH SRR

Lz FH

850MHz WCDMA 3k

GSM 850/GSM 900. 2G#12.5G EDGEZ:uk
cdmaOne™ H1cdma2000® & i
iDEN® 3l

it gk BRI

] 28 Tl To kA

T A I F

A N BhiE 5 L i
TR

T B

b S TR EE Y

cdma200042-H 15 Tl B 22 97 T -
cdmaOne 2 CDMA R JZHZH B T F7 -
IDEN-2Motorola, Inc. HJFEMET 5 -

MAXIMN

V. V. Vi,
B LOZE S/ FFx

#FIE

¢ 815MHzZE 1000MHz I RF %55 Bl

¢ 960MHzE 1180MHzHILO SR X T Bl
(MAX9986A/MAX9986)

¢ 570MHz Z850MHz I LO i %35 Bl (MAX9984)

¢ 50MHzZE250MHz B IF 3L E

¢ 8.2dBHTT it aE

¢ +25dBm =i A XA E S (11P3)

¢ +14.8dBm#i AN 1dB 4 =

¢ 10dBI& 2%

¢ Pge=-10dBmEt, EH69dBchHI2LO - 2RF Z: &3]

& ERLOZE MEE

¢ EHRFALOIEFHLZIERE, BTRIBHA

¢ -3dBmZE+3dBmAJLOIKZ)

¢ HESPDT LOF*%, LO1ZELO2FEEE A49dB,
P48 18] 4 50ns

¢ 5MAX9994/MAX9996 1700MHzZ]3000MHz;E 5728
EE 3

* 5MAX9993I8E A

¢ SMERERIRIZ B BE At VR IR SRR R R Ih R (R I RE T
e

¢ RELHIE

- —3
EMES
PART TEMP RANGE PIN-PACKAGE ' <G
CODE
MAX9986AETP  -40°C to +85°C 20 1NN QFN-EP™ 1 o0e 3
5mm x 5mm
MAX9986AETP-T -40°C to +85°C 20 1NN QFN-EP™ o006 3
5mm x 5mm
MAXQ98BAETP+  -40°C 1o +85°C 20 THiN QFN-EP™ 4 oree 5
5mm x 5mm
MAXQ9B6AETP4T -40°C to +85°C 20 1NN QFN-EP™ 1 o00e 3
5mm x 5mm
*EP = #AR 4.
+ = LHEEE.
T = B2,

5| BIBC /79 RE HE [E] 71 22 2Y [i7 FiT BB i 72 201 A FIRI R IS 246 HH -

Maxim Integrated Products 1

A0 Maxim 1 33 SCHORLY %S, Maxim A8 X B0 1 H A7 76 09 22 5 8 B 7 A 9 B R TR 5T . T TR R SO AP AT RE AT A S T LR
BHEEEE R, WIFRFIAT(TIE R ER Y, E2 % Madm B AL S5 TR
ZR B HELTEFREIEER, BiFRMaximfET: www.maxim-ic.com.cn.

V9866 XVIN



MAX9986A

SiGeE4ME. 815MHzE 1000MHz FZ- 4722,

EHHLOZE S/ FF*

ABSOLUTE MAXIMUM RATINGS

VCC 10 GND .o -0.3V to +5.5V
IF+, IF-, LOBIAS, LOSEL, IFBIAS to GND...-0.3V to (Vcc + 0.3V)
TAP -0.3Vto +1.4V
LO1, LO2, LEXT t0 GND...oooiiiiiiiiic -0.3V to +0.3V
RF, LOT, LO2 Input POWET ... +12dBm
RF (RF is DC shorted to GND through a balun) ................. 50mA

Continuous Power Dissipation (Ta = +70°C)
20-Pin Thin QFN-EP (derate 26.3mW/°C above +70°C)........... 2.1W

DU ottt

Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

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 Icc 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, frF = 815MHz to 1000MHz, fLo = 960MHz to 1180MHz, fiF = 160MHz, fLo > fRF, Tc = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +5V, PrRF = -5dBm, PLo = 0dBm, frr = 910MHz, fLo = 1070MHz, fiIf = 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 fF = 869MHz to 894MHz +0.15 dB
fRF = 880MHz to 915MHz

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

) ) fRF1 = 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 9B

Temperature Tc = +25°C to +85°C +0.7

2 MNAXI/V




SiGem#44E. 815MHzZE 1000MHz T2 475,
B LOZ M/ TFX

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, Prr = -5dBm, frRr = 8156MHz to 1000MHz, f .0 = 960MHz to 1180MHz, fiF = 160MHz, fLo > frF, Tc = -40°C to +85°C, unless
otherwise noted. Typical values are at Vcc = +5V, PrRr = -5dBm, PLo = 0dBm, frr = 910MHz, fLo = 1070MHz, fiIf = 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
flF = 190MHz PBLOCKER = 23
(Note 4) +11dBm
b _ 5dBm 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 2L0O - 2RF
) PrF = -5dBm 64
Spurious Response at IF dBc
PRF = -10dBm 88
3x3 3LO - 3RF
PRF = -5dBm 78
. PLo = +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, 25
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,
IF Port Return Loss differential 2000 22 dB

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.

MAXIMN
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SiGem 414 /E. 815MHzZE 1000MHz TZE47#5,
B LOZ /T X

BT (EFFIE

(MAX9986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, fLo > fRF, fIF = 160MHz, unless otherwise noted.)

CONVERSION GAIN vs. RF FREQUENCY CONVERSION GAIN vs. RF FREQUENCY CONVERSION GAIN vs. RF FREQUENCY
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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,
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(MAX9986A Typical Application Circuit, Vcc = +5.0V, PLo = 0dBm, Prr = -5dBm, fLo > fRF, flF = 160MHz, unless otherwise noted.
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MAX9986A

(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
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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.
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16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L 5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2 T [oown
[SYMBOLIMIN TNOMTMAX [MIN. TNOMIMAX; CODES [ MIN. [NOM.| MAX| MIN. | NOM] MAX| 20.15 | actomen)
A__ 10.70/0.75/0.80/0.70{0.75{0.80 T1655-2_|3.00 |3.10 [3.20[3.00 [3.10[3.20| + | YES
Al T1655-3_|3.00 | 3.10|3.20] 3.00 [ 3.10| 3.20] =+ NO
A3 T1655N-1 | 3.00 | 3.10| 3.20| 3.00 | 3.10 | 3.20] =+ NO
b 02040.25 T2055-3 |3.00(3.10[3.20[3.00 [3.10[3.20] « [ YES
° —%'% 720554 | 3.00| 3.10]3.20]3.00 |3.10[320] = | NO
< 10550, T2055:5_| 3.15 | 3.25| 3.35| 3.15 | 3.25| 3.35| 0.40 | YES
. 035[045| | 128553 |315|325[335]315[325[335[ ~ | VES
L 0.65 0.50]0.60) T2855-4_| 2.60 | 2.70| 2.80| 2.60 | 2.70| 2.80| +* | YES
X} . 1. oaojoso] | 128555 |2.60|2.70(2.80]2.60 | 2.70]2.80] * NO
N G 2 m T2856-6 | 3.15] 3.25[3.35|3.15 | 3.25[3.35| =~ NO
ND 4 5 7 s 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]3.15 325|335 0.40 | YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 | T2855N-1 .15 3.25[3.3513.15]3.25|3.35[ ++ NO
[ 732553 [3.00]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. _1-325575 -00 0]3.2013.00 101320 = YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. —T3255N-1 .00 0[3.20{3.00 10 {3.20 bl NO
3. NIS THE TOTAL NUMBER OF TERMINALS. T4055-1 20 0 40 20 30 40 l YES

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.

/A\ 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

9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3 AND T2855-6.

ﬁi WARPAGE SHALL NOT EXCEED 0.10 mm.
11. MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", £0.05.
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