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ABSOLUTE MAXIMUM RATINGS

VCC IO GND ... -0.3V to +4.2V
Other Pins to GND ............... -0.3V to (+ Operating Vcc + 0.3V)
Maximum RF Input POWer ...........cc.coovviiiii +5dBm
Continuous Power Dissipation (Ta = +70°C)

WLP (derates 9.7mW/°C above +70°C) ..........ccceeernen. 776mW

MAX2686L/MAX2693L

GPS/GNSSO—/AX7 > 7.
LDOAE

Maximum Current into RF INPUL ... 10mA
Operating Temperature Range...............cc......... -40°C to +85°C
Junction Temperature

Storage Temperature Range.........c.cccccoveerenn. -65°C to +160°C
Soldering Temperature (reflow) (Note 1) .....coocoeiiiiinns +260°C

Note 1: Refer to Application Note 1891: Wafer-Level Packaging (WLP) and Its Applications.

CAUTION! ESD SENSITIVE DEVICE

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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

(MAX2686L /MAX2693L EV kit, Voo = 1.6V 10 4.2V, Tp = -40°C to +85°C, no RF signals are applied. Typical values are at Vo = 3.3V

and Tp = +25°C, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Supply Voltage 1.6 3.3 4.2 \
. MAX2686L 5
Supply Current SHDN = figh MAX2693L 18 mA
Shutdown mode, VsHpN = OV 20 pA
Digital Input Logic-High (Note 3) 1.2 Vv
Digital Input Logic-Low (Note 3) 0.45 Vv

AC ELECTRICAL CHARACTERISTICS

(MAX2686L /MAX2693L EV kit, Vo = 1.6V to 4.2V, Tp = -40°C to +85°C, frrny = 1575.42MHz. Typical values are at Vg = 3.3V and

Ta = +25°C, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RF Frequency L1 band 1575.42 MHz
MAX2686L 14.65 19.0
Voe = 4.2V (Note 4)
) MAX2693L 11.6 18.4
Power Gain dB
MAX2686L 14.85 191
Voo = 1.6V
MAX2693L 11.6 18.7
) i MAX2686L 0.88
Noise Figure Voo = 1.6V to 4.2V dB
MAX2693L 1.05
: _ MAX2686L -4.1
In-Band 3rd_Order Input (Note 5) dBm
Intercept Point MAX2693L 14.3
_of- _ MAX2686L -0.1
|Out of Band_Srd Order Input (Note 6) dBm
ntercept Point MAX2693L -13.9
, ) MAX2686L -12.1
Input 1dB Compression Point (Note 7) dBm
MAX2693L -11.0
MAX2686L 11.2
Input Return Loss dB
MAX2693L 10.7
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MAX2686L/MAX2693L
GPS/GNSSO—/ A X727,

AC ELECTRICAL CHARACTERISTICS (continued)
(MAX2686L /MAX2693L EV kit, Vo = 1.6V to 4.2V, Tp = -40°C to +85°C, frrn = 1575.42MHz. Typical values are at Vo = 3.3V and
Ta = +25°C, unless otherwise noted.) (Note 2)

LDOAE

PARAMETER CONDITIONS MIN TYP MAX UNITS
MAX2686L 22.0
Output Return Loss dB
MAX2693L 14.3
) MAX2686L 41.0
Reverse Isolation dB
MAX2693L 40.0

Note 2: Min and max limits guaranteed by test at Ta = +25°C and guaranteed by design and characterization at Ta = -40°C and
Ta = +85°C, unless otherwise noted.
Note 3: Min and max limits guaranteed by test at Ta = +25°C.
Note 4: Min limit guaranteed by design and characterization.
Note 5: Measured with the two tones located at TMHz and 2MHz offset from the center of the GPS band with -30dBm/tone.
Note 6: Measured with input tones at 1713MHz (-27dBm) and 1851MHz (-39dBm).
Note 7: Measured with a tone located at the center of the GPS band.

IREBETE

(MAX2686L/MAX2693L EV kit. Typical values are at Vo = 3.3V, Ta = +25°C, and frrn = 1575.42MHz, unless otherwise noted.)
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(MAX2686L/MAX2693L EV kit. Typical values are at Vo = 2.85V, Ta = +25°C, and frrny = 1575.42MHz, unless otherwise noted.)
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(MAX2686L/MAX2693L EV kit. Typical values are at Vo = 2.85V, Ta = +25°C, and frrny = 1575.42MHz, unless otherwise noted.)
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(MAX2686L/MAX2693L EV kit. Typical values are at Vo = 2.85V, Ta = +25°C, and frrny = 1575.42MHz, unless otherwise noted.)
MAX2693L
MAX2693L IN-BAND IIP3 vs. SUPPLY MAX2693L OUT-OF-BAND IIP3
VOLTAGE AND TEMPERATURE vs. SUPPLY VOLTAGE AND TEMPERATURE
(TWO TONES LOCATED AT 1MHz AND (TONE 1 AT 1713MHz, -27dBm;
2MHz OFFSET WITH -30dBm/TONE) TONE 2 AT 1851MHz, -39dBm)
-15 o -13 <
2 \ 3
+85°C‘ > ;:'z +85°C g
/ — § ﬁ>\_/ §
_ / | I NGy
o 16 A /N o M +25°0
= +25°C -40°C = \ \ / f
~— e
17 -15
1.6 21 2.6 31 36 41 16 20 24 28 32 36 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
MAX2693L INPUT P1dB COMPRESSION MAX2693L NOISE FIGURE
vs. SUPPLY VOLTAGE AND TEMPERATURE vs. SUPPLY VOLTAGE AND TEMPERATURE
-10 © 1.6 ©
| k H
+85°C \>// g g
/ 2 W 2
12 ) e = ) S
NZ7aA g
3 A N -40°C =
o o
£ 14 /// st é
% / +25°C % +05°C
= / 2 08
-16
|
-40°C
-18 04 ‘
16 20 24 28 32 36 40 16 20 24 28 32 36 40
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)

MK Maxim Integrated Products 6




MAX2686L/MAX2693L

GPS/GNSSO—/AX7 > 7.
LDOAE

EVEE
TOP VIEW
+/»\ TN
Vee | { A1} { A2 ; | RFOUT (SHDN)
Tammam
MAX2686L
- mxaoaL
RN | { B1 (82} | ano
il 5 BR
T B faE
Al Vee ERBE, TEDRVICOELICEBELI=10pFDNA/XR AV TF oS TIS U RIEHRLTIES 0,
RFHEASHDNA . RFOUTIIHERTH0QICEESSIN. 1l\/IQ@?ﬁﬁ?ﬁ%ﬂtiCCtlj)bT"“/jéﬂ
A2 RFOUT TLv&d, SHDNIFRFOUTIRFEHATY, VecDEIME. CNODT/NA RITTAIVNTT o747
(SHDN) T—RIZAYET, RFOUT(SHDN)AE25kQMiEHEN L TCDCO—IC /LTI 52 EICLDT. ICE
YNNI I URIBET Y,
B1 RFIN RFAN, DCTOYVFIAVTF o BIUOMITOBEMREINETT,
B2 GND T5 2R, PCBOYIZVRTL =T HRL TS0,
Ee3 0| DA 0F o OEISIPIICEELEYS, v TUVT

MAX2686L/MAX2693LI3. GPS L1. Galileo. HLV
GLONASS7 74— 3> @it IcEastEn/zLNAT T,
INSDTNAZS, ATa>DEHI YNNI
HEHE—RZ/ATINDEH. IMITD/IST—21 v FhH
ARETY, INSOTNARIT. AR=IHEDH D
TV —=a I lRE BB/ r—UT, aFEE
BHEBEHMAERBELTCNEY, InoDa%ER&EICIE. sMT
[ TDLDONRETY,

ALDDES

INSDTNARISE MITOANESZREELET T,
ANBERBZERTDLHIC. DCTOYF 2TV
TV EBINERLICA VI IIDAINRETY, [12%
BEEIERIIC. BRSNS ANESERBRZRLE, InS
DfEIF. BRFICESDNE. MEEH. SJU0UF—2
OXRZXREBIDLSICERELLENTNE T, ABAYT

MAXIN

dVFoHANSOZE. IPSAYRTFLEYS, 2hodTF
INAZIFHAITE0QNDHENEBEZRNEFH LT LV\DI=H.
MITDEELRNMARETY, RI1BKIUR2(C. 7/
ZDIZERES/INTA =T EKABERLE T, 1EHE /A /N
IA—=FERIBLORLITRLET,

b IOY

INSDTINARICNE, FUTR2EBEAFIICTDATIY
DY NT I UHBENNEINTIVEY, RFOUTIHF
(SHDNAAEEHR) ITVecANDTILT Y TR RB S 1
TWDes, VecDEImE., IhoD7/\AXUIT T4V
TTPOTATE—RIZBUET, FINARE Y YRNT T
IDIE. PUOT1 TEERICRFEAESNDERER
S5HNED, BYEME(EEZIE25KQ)DIMT T’ EN
LCRFOUTImFICO Dy oO0—%MMLTLEE 0,

Maxim Integrated Products 7




MAX2686L/MAX2693L
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&1. MAX2686LDIFHES/INSA—FESKIVKI7IF
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s11 s21 s12 S22
::I\IITIES st : d"é')AG PHASE 32(1 d';')AG pHAsE | S (2 d"é')AG PHASE 32(2 d"é')AG PHASE K¢
(DEGREES) (DEGREES) (DEGREES) (DEGREES)
1000 2.7 -88.3 7.9 162.0 -56.7 101.9 1.9 -153.8 16.1
1100 2.9 -95.0 96 150.5 -48.5 57.5 2.4 -169.9 9.8
1200 3.2 -101.7 11.2 136.9 -455 64.8 -3.1 172.8 7.4
1300 3.4 -107.4 12.8 122.2 -49.2 51.0 4.4 153.8 6.6
1400 35 -113.3 14.4 104.8 -47 4 1.8 6.8 1325 6.9
1500 3.3 -120.2 16.0 85.4 -50.7 19.3 -11.9 102.3 7.8
1575 35 -125.7 16.8 66.9 -44.6 29.9 -26.0 46.7 5.9
1600 3.7 -126.8 16.8 58.4 -43.4 15.5 -24.3 795 5.1
1700 -3.6 -131.1 16.5 34.7 -49.8 75 -10.1 -125.4 6.5
1800 -3.5 -139.0 16.1 12.9 -51.0 39.5 5.4 -148.1 4.0
1900 3.7 -146.3 15.2 7.7 -41.9 75 -3.0 -169.7 2.2
2000 -4.0 -152.0 13.8 -24.4 -41.8 -10.7 -1.9 170.5 2.0
F2. MAX2693LDIZEESNSA—FESESIUVKI7 0%
s11 s21 s12 S22
Z;'ES St : d“é')AG PHASE 82(1 d';')AG PHASE | o (2 d“é')AG PHASE 32(2 d“é')AG PHASE Ks
(DEGREES) (DEGREES) (DEGREES) (DEGREES)
1000 1.0 77.4 25 -148.6 -55.5 78.6 0.9 -138.2 16.1
1100 1.1 -84.8 0.1 -159.7 51.0 85.5 1.2 -154.2 9.8
1200 1.2 925 2.7 172.2 -48.0 70.0 1.6 -172.0 7.4
1300 1.3 -99.4 5.6 171.7 -46.4 56.0 2.3 167.2 6.6
1400 1.5 -106.5 8.4 152.1 -45.9 35.6 3.8 140.1 6.9
1500 -1.6 -113.2 11.0 1247 -46.3 222 -8.0 96.8 7.8
1575 -1.6 -118.5 12.2 99.5 -44.0 38.3 -14.8 235 5.9
1600 1.7 -120.6 12.3 88.4 -42.4 22.2 -149 -33.4 5.1
1700 -1.9 -126.6 1.5 55.8 -45.3 9.5 6.5 1175 6.5
1800 -1.8 -133.6 10.0 30.2 -43.6 12.4 -3.3 -152.3 4.0
1900 2.0 -140.7 8.4 10.0 -40.1 -8.1 2.0 -176.5 2.2
2000 2.1 -146.9 6.9 -4.9 -39.6 29.9 1.5 164.9 2.0
#3. MAX2686LD 21l —brENf=1BE /A ZXNSA—F(Vce = 3.3V, Ta = +25C)
FREQUENCY (MHz) FMIN (dB) ITopt! ITop7l ANGLE Rn (©)
1550 0.70 0.43 45 8.45
1560 0.70 0.43 45 8.43
1570 0.70 0.42 45 8.42
1580 0.70 0.42 45 8.41
1590 0.70 0.42 46 8.39
1600 0.71 0.42 46 8.38
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#F4. MAX2693LD 2oL —bENBE /A XINSA—F(Vce = 3.3V, Ta = +257C)

FREQUENCY (MHz) FMIN (dB) ICopT! ICopt! ANGLE RN (Q)
1550 0.88 0.69 32 24.27
1560 0.88 0.69 32 24.22
1570 0.88 0.68 32 2417
1580 0.88 0.68 32 24.12
1590 0.88 0.68 32 24.07
1600 0.88 0.68 33 24.03
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