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BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

ABSOLUTE MAXIMUM RATINGS

HVINTO GND ... -0.3V to +6.0V
PAVDD, AVpD, DVpD to GND ..o -0.3V to +4.0V
ENABLE, T/R, DATA, AGCO0, AGCH1,

AUTOCALto GND ........ooooiiiei -0.3V to (HVIN + 0.3)V
All Other Pinsto GND ..., -0.3Vto (_VDD + 0.3)V

Continuous Power Dissipation (Ta = +70°C)

32-Pin Thin QFN (derate 21.3mW/°C

ADOVE +70°C) ..ot
Operating Temperature Range
Storage Temperature Range
Lead Temperature (soldering, 10s)

1702mwW

-40°C to +125°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

(Typical Application Circuit, 50Q system impedance, PAVpp = AVpp = DVpp = HV|N = +2.1V to +3.6V, frr = 308MHz, 315MHz, or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at PAVpp = AVpp = DVpp = HV|N = +2.7V, TA = +25°C,

unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage (3V Mode) Voo | VIN. PAVDD, AVpD, and DVpp connected |, 4 27 3.6 v
to power supply
PAVDD, AVpD, and DVpp unconnected
Supply Voltage (5V Mode) HVIN from HVi, but connected together 4.5 5.0 55 \%
Transmit mode fRF = 315MHz 11.6 19.1
(Note 2) fRF = 434MHz 124 204 A
m
Receiver 315MHz 6.4 8.4
Ta < +85°C, Receiver 434MHz 6.7 8.7
byp at +25°C Deep-sleep (3V mode) 08 88
Supply Current DD (Note 3) P P : ' A
Deep-sleep (5V mode) 2.4 10.9
Receiver 315MHz 6.8 8.7 mA
Ta < +125°C, Receiver 434MHz 70 88
typ at +125°C
(Note 2) Deep-sleep (3V mode) 8.0 34.2 A
Deep-sleep (5V mode) 14.9 39.3
Voltage Regulator VREG HVIN = 5V, ILoAD = 15mA 3.0 V
DIGITAL I/O
Input-High Threshold Vv (Note 2) 0.9 vV
p g IH x HV|N
Input-Low Threshold \ (Note 2) 0.1 Y
p IL x HVIN
) AGCO-1, AUTOCAL, ENABLE, T/R, DATA
Pulldown Sink Current (HVIN = 5.5V) 20 pA
Output Low Voltage VoL IsiINk = 500pA 0.15 V
. HVIN
Output High Voltage VoH ISOURCE = 500uA -0.26 v

MAXI N




B\aIX k., 725223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, 50Q system impedance, PAVpp = AVpp = DVpp = HV|N = +2.1V to +3.6V, frr = 308MHz, 315MHz. or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at PAVpp = AVpp = DVpp = HV|N = +2.7V, Ta = +25°C,
unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
Frequency Range 308/315/433.92 MHz
Maximum Input Level PRFIN 0 dBm
o frRF = 316MHz 32
Transmit Efficiency (Note 5) %
fRF = 434MHz 30
ENABLE or T/R transition low to high,
transmitter frequency settled to within 200
50kHz of the desired carrier
ENABLE or T/R transition low to high,
Power-On Time toN transmitter frequency settled to within 5kHz 350 us
of the desired carrier
ENABLE transition low to high, or T/R
transition high to low, receiver startup time 250
(Note 4)
RECEIVER
0.2% BER, 4kbps 315MHz -110
Sensitivit Manchester data rate, dBm
y 280kHz IF BW, FSK
+50kHz deviation 434MHz -107
Image Rejection 46 dB
POWER AMPLIFIER
Ta = +25°C (Note 3) 4.6 10.0 155
Ta =+125°C, PAVpp = AVpp = DVpp = 39 6.7
Output Power PouT HVIN = +2.1V (Note 2) ) ' dBm
Ta =-40°C, PAVpp = AVpp = DVpp = HV|N 131 15.8
= +3.6V (Note 3)
Maximum Carrier Harmonics With output matching network -40 dBc
Reference Spur -50 dBc
PHASE-LOCKED LOOP
Transmit VCO Gain Kvco 340 MHz/V
) ) 10kHz offset, 200kHz loop BW -68
Transmit PLL Phase Noise dBc/Hz
1MHz offset, 200kHz loop BW -98
Receive VCO Gain 340 MHz/V
) ) 10kHz offset, 500kHz loop BW -80
Receive PLL Phase Noise dBc/Hz
1MHz offset, 500kHz loop BW -90
) Transmit PLL 200
Loop Bandwidth - kHz
Receive PLL 500

MAXIMN 3
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MAX7031

BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, PAVpp = AVpp = DVpp = HV|N = +2.1V to +3.6V, frr = 308MHz, 315MHz. or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at PAVpp = AVpp = DVpp = HV|N = +2.7V, Ta = +25°C,
unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Reference Frequency Input Level 0.5 Vp.p
LOW-NOISE AMPLIFIER/MIXER (Note 7)

) fRF = 315MHz 1-j4.7
LNA Input Impedance ZINLNA Normalized to 50Q -
fRF = 434MHz 1-j3.3
) ) fRF = 315MHz 50
High-gain state
. . fRF = 434MHz 45
Voltage-Conversion Gain dB
) frRF = 3156MHz 13
Low-gain state
fRF = 434MHz 9
_ - High-gain state -42
Input Referrgd 3rd-Order I3 gn-g : dBm
Intercept Point Low-gain state -6
Mixer Output Impedance 330 Q
LO Signal Feedthrough to 100 dBm
Antenna
RSSI
Input Impedance 330 Q
Operating Frequency fIF 10.7 MHz
3dB Bandwidth 10 MHz
Gain 15 mV/dB
FSK DEMODULATOR
Conversion Gain 2.0 mV/kHz
ANALOG BASEBAND
Maximum Data Filter Bandwidth 50 kHz
Maximum Data Slicer Bandwidth 100 kHz
Maximum Peak Detector
Bandwidith 50 kHz
) Manchester coded 33
Maximum Data Rate kbps
Nonreturn to zero (NRZ) 66
CRYSTAL OSCILLATOR
Crystal Frequency XTAL (fRF/-2140.7) MHz
Maximum Crystal Inductance 50 mH
Frequency Pulling by Vpp 2 ppm/V
Crystal Load Capacitance (Note 6) 4.5 pF

4 MAXI N




B\aIX k., 725223F/VN PLLAi&. 308MHz,

315MHz, £LUV433.92MHz FSKFS2>/>—/Y

AC ELECTRICAL CHARACTERISTICS (continued)

(Typical

Application Circuit, 50Q system impedance, PAVpp = AVpp = DVpp = HV|N = +2.1V to +3.6V, frRr = 308MHz, 315MHz. or

433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at PAVpp = AVpp = DVpp = HVIN = +2.7V, Ta = +25°C,
unless otherwise noted.) (Note 1)

Note 1:
Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:

Supply current, output power, and efficiency are greatly dependent on board layout and PAOUT match.

100% tested at Ta = +125°C. Guaranteed by design and characterization over temperature.

Guaranteed by design and characterization. Not production tested.

Time for final signal detection; does not include baseband filter settling.

Efficiency = PouT/(VDD X IDD).

Dependent on PCB trace capacitance.

Input impedance is measured at the LNAIN pin. Note that the impedance at 315MHz includes the 12nH inductive degenera-
tion from the LNA source to ground. The impedance at 434MHz includes a 10nH inductive degeneration connected from the
LNA source to ground. The equivalent input circuit is 50Q in series with ~2.2pF. The voltage conversion is measured with
the LNA input-matching inductor, the degeneration inductor, and the LNA/mixer tank in place, and does not include the IF
filter insertion loss.

IRESERIE
(Typical Operating Circuit, PAVpp = AVpp = DVpp = HVIN = +3.0V, fRr = 433.92MHz, IF BW = 280kHz. 4kbps Manchester
encoded, 0.2% BER deviation = £50kHz, Ta = +25°C, unless otherwise noted.)
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RECEIVER
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MAXIMN 5

FEOLXVIN



MAX7031

BIT-ERROR RATE (%)

BIX bk, 25223F/VN PLLAi&. 308MHz,

315MHz, £LUV433.92MHz FSK >

2 =/Y

REEEREGEE)

(Typical Operating Circuit, PAVpp = AVpp = DVpp = HV|N = +3.0V, fRr = 433.92MHz, IF BW = 280kHz. 4kbps Manchester

encoded, 0.2% BER deviation = £50kHz, Ta = +25°C, unless otherwise noted.)
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3 ==
REEREGRSE)
(Typical Operating Circuit, PAVpp = AVpp = DVpp = HV|N = +3.0V, frr = 433.92MHz, IF BW = 280kHz. 4kbps Manchester
encoded, 0.2% BER deviation = +50kHz, Ta = +25°C, unless otherwise noted.)

RECEIVER
S$11 vs. RF FREQUENCY $11 SMITH PLOT OF RFIN
0 £ z
-6 \.~
5
= 1
& 433.92MHz N
-18 e
\ / . 500MHz
24
200 250 300 350 400 450 500
RF FREQUENCY (MHz)
INPUT IMPEDANCE INPUT IMPEDANCE
vs. INDUCTIVE DEGENERATION vs. INDUCTIVE DEGENERATION
go ‘ ‘ ‘ AX7( HDmE _220 90 JAXT( HDC_G _150
fRF = 434MHz
frr = 315MHz / -
80 |———# / 230 80 - 160
N
TN |/ . TN 1/ 5
S 70 |— IMAGINARY / 240 o S 70 |— IMAGINARY 0 =
= IMPEDANCE 2 g IMPEDANCE y 2
= \ 3 S 3
E 250 @ Y 180 &
ﬁ A aE , :
S 50 / 260 %= S 50 490 Z=
— << — A <<
= Y = < U/ =
£ 4 / 270 2 £y - \ 20 2
// \ \ = 7 X \ =
30 A REAL IMPEDANCE L] 280 30 REAL IMPEDANCE \ 210
1 | L] 1
20 -290 20 -220
1 10 100 1 10 100
INDUCTIVE DEGENERATION (nH) INDUCTIVE DEGENERATION (nH)
PHASE NOISE vs. OFFSET FREQUENCY PHASE NOISE vs. OFFSET FREQUENCY
-50 ——— - -50 e
frF = 315MHz | 2 frF = 434MHz|| 2
-60 \ g -60 =
= \ =
ESg () E 0
g g [N
o -80 ao q o 80 \ > z
2 \e—TT N %] N1 \|
= N = N\
Rl Rl \
= N < N
& _100 & -100
N \|
-110 h -110
120 -120
100 1tk 10k 100k M 1OM 100tk 10k 100k 1M 1OM
OFFSET FREQUENCY (Hz) OFFSET FREQUENCY (Hz)
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MAX7031

& ==
EEHEREGRE)
(Typical Operating Circuit, PAVpp = AVpp = DVpp = HV|N = +3.0V, frr = 433.92MHz, IF BW = 280kHz. 4kbps Manchester
encoded, 0.2% BER deviation = £50kHz, Ta = +25°C, unless otherwise noted.)

TRANSMITTER
SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. OUTPUT POWER
o 17 g 12 -
L e 2 Tor = 434z ‘ 3 PR i
E g 1 g
/g Th=+85°C z / g
=z M A = 5 7 =z 10
£ Th=+85°C 7 £ £ //
= } / = E 9
& < Tp=+125°C / o2 /
S 12 |Ta=+125% //{ ERERE 7 . S 8 -
3 / o Tp=-40°C = /
= Ta=-40°C g z 7 /
% _ o =2 >
7 10 ;E Ta=+25°C @ 1 2] 6 ///
// Th=425°C 5
8 9 4
2.1 24 27 30 33 36 21 2.4 27 30 33 36 -4 -0 6 =2 2 6 10
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) AVERAGE OUTPUT POWER (dBm)
SUPPLY CURRENT vs. OUTPUT POWER OUTPUT POWER vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE
14 T T S 14 - @ 14 - 3
fr = 434MHz A frF = 315MHz /:g faE = 434MHz TA——LO"C P
13 2 ‘ 5 - 2
/ S 19 //Ag 12 N /// K
=z 2 — Ta =-40°C == . ] oz
£ 4 & Tae 50 \‘5// g Ta=+25°C //
= / R e g 0 Z
£ < 7 = Z
= e / / e yZ /
> 9 S s VA' S5 5 LS
o = [ - o
2 ° < 3 X TR +125° = W et
Ta=+85°C
" 6 [ 14-+85°C 6 [— 7"
; |
5 4 4
A4 40 6 2 2 6 10 2.1 24 27 30 33 36 2.1 24 27 30 33 36
AVERAGE OUTPUT POWER (dBm) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
EFFICIENCY vs. SUPPLY VOLTAGE EFFICIENCY vs. SUPPLY VOLTAGE
40 “ <
faF = 315MHz Ta=-40°C E 10 faF = 434MHz ‘ g
/ 4——5 Ta=-40C |5
35 35 - e
L~ \
£ / /Y/_ £ 1 | Ta=+25°C
> >
g " = P AT = 485°C_|
=) ~ =) T K
/ L%
25 /\ Ta=+85°C — 25 //‘ Ta=+125°C
A=+125°C
4/ Ta=+125°C /
20 | 20
2.1 24 27 30 33 36 2.1 24 27 30 33 36
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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3 =
FEBEREESE)
(Typical Operating Circuit, PAVpp = AVpp = DVpp = HV|N = +3.0V, frr = 433.92MHz, IF BW = 280kHz. 4kbps Manchester
encoded, 0.2% BER deviation = £50kHz, Ta = +25°C, unless otherwise noted.)

TRANSMITTER
PHASE NOISE vs. OFFSET FREQUENCY PHASE NOISE vs. OFFSET FREQUENCY
(TRANSMIT MODE) (TRANSMIT MODE)
-40 . -40 <
frr = 315MHz E fRF = 434MHz 8
50 5 50 5
-60 E -60 =
E) £ 70 ——
2 P \ 2wl | I\
S 80— S -8
2] 90 \ e -90 \
2 N\ 2
& -100 ™ & -100
Z -10 Z 10
-120 120
-130 -130
-140 -140
00 1k 10k 100k M 10M 100 1k 10k 100k M 10M
OFFSET FREQUENCY (Hz) OFFSET FREQUENCY (Hz)
REFERENCE SPUR MAGNITUDE FREQUENCY STABILITY
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
-40 g 10 5
g 4 E 5
o ~—_ 434MHz = fiF = 315MHz
E \k ‘ 4 Y //
2 315MHz 5 ?
o -55 & 0
= > 1
& 2 2 fiF = 434MHz
S -60 3
Z -4
5 g P
R K
-8
70 10
21 24 27 30 33 36 21 24 27 30 33 36
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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12 MIXOUT | 330QMD3IFH—HAH, 10.7MHzD T A LI DAAITESE L TS0,
13 IFIN- 330QMDIFY 2 Y7o TDREAT. AT UHTOGNDANA/IXZLTLIEE Y,
14 IFIN+ 330QMIFY v 7 TDIEREEAN. 10.7MHzDIF 7 4 L DEAICEHZEL TS0,
15 PDMIN ‘IRENDERN ANIVE—DiEHES
16 PDMAX EIRENDERL NIV E—Di&HE
17 DS- T—5 24 DREEAN
18 DS+ T— AT A DIEREEAN
19 OP+ YLk —F—5 T A VIR FART VT DIEREEAS
20 DF TF=FTANEIDTA—RINNYT /=R, YL oF—F—5T4ILYDIFEIAT B AT
21 RSSI INY TP INI-REEBHEA T —5(RSSHEA
oo R |EEER F/AREREE- RIS BEDICENA BB ST, 7/ 2EBEE-RICTD
f2HICI3. O—IZERENF/IIRBRICLE T, WETTINI T INTNFET,
o3 ENABLE AFx—=T o BEMEDEZOIIINAICEELET, T/NA &Y NIDUE—RIZT DD
(CIE. O—(CERBF/zIFRFBHTICLE T,
24 DATA LY—NNF—=IHEN/ NSV RIVIT—FAN
25 N.C. BRE L, COmFICIIERZ LBNTLSEE0,
26 DV TOYIMEREIRERE, mTICAEERRVIE<KEESE/0.01uF&£220pFD a7 2 TGNDA
bD INAISZLTLEE N,
SEEEFRAI. 3VAIETIE. HVNEAVDD. PAVpp. BXUDVppE#EHmRL TLZE 0\, BVEIETIE.
27 HVIN HVINDAHEBVIZIER L E T, HFICAAERRVUIEEBEBI B7/0.01uF&220pFD 7 U THY )N

HGNDANA/XZLTLES 0,
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B\aIX k., 725223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

i FEREA (R =)
e E v e
28 AUTOCAL | FSKigsAgsmBEEF+ ') TL— 3 (~13EEEA 1+ —T)be 10pFDI 7 TONDANA/SZLTL S,
29 AGCT | AGCA =TI/ Ky TILGA L. B1ESBLTL S0 10pFOILFUHTONDA A /XA LT &L,
30 AGCO  |AGCA 2—TI/ Ko TIL oA L0 (LSB). R1ESBL T &\, 10pFDIVF U HTONDANA/IZL TS &L,
31 XTAL1 KBAN, XTALHACKEE SN 77 L 2L D TCEREI TN DIEE. GNDA/NA/SZALTL S,
32 XTAL2 KEBATI2, XTAL2IZ. ACKESSINAZD) 77 LV RCE > TERETDZENTEFET,
— EP IORKR=ZRINY Ry EBEEDI=DIC. R—RDITS RTL—UICHZEICIFAEFITLTLSES 0,
37 ZZ T\ LyotaL = L5 + LparasiTicss BEXUCroTaL =

308MHz. 315MHz. &£ U433.92MHz CMOS kS >
—/XDMAX7031, BIUDEDOMFITE@ICE DT,
VIOTTHOTIINT—IA I T I —IANDRER
EESIUREF IV RMESNI T, MAX703TI3.
FSKTF—=Y DX ESIURERE L TERESFSNTNET,
INTCOXRERRBIT ST I FINR—AD T
HAFICKOTER SN, fxTal/4096DIBHTDIEE
ICHBBRERHMAT Y TEAEICLTNEY . ZERB
BERERR(LO)I. EHIIEBENN—ID L A HIC
SOTERSNE T, BEmERICE DT, |BAT33kbps
(VoFLRZIT - R)&l366kbps (NRZT>O—
RIDTF—5L—bEERTDIENTEZT,

Lo—N
O—/4A4 X7 7(LNA)
LNAIZ. LNAAHZD 7 T FEEXRY ND—0. HLXU
LNABA E I FT—AABOLCY I3y KD —0D
WIS U THIS0ABOEERBZEMRT D FMIITIC
FOFEUT A VIR L3V RMBALARD-R
72T TY,
HMITICKDFEERET oL —23avid, 125
2 5% NASRCH'SAGNDNER T D 2 EICK D TER
ENFEd. DAV IIZIE. LNAINTDOAAA 2 E—
FOZADEHEZREL. PCBANL—RT72TFDED
BEANA VE-F VRN T 2RNEBEZAEEICL
F9. B0OQDANAVE-F U RITW LT, ZD1Y
505 DRMMEIF315MHZT12nH, K U434MHZT
10NHT YA 125052 ZE. PCBD hL—ZEIC
FOREEZITET, LNASRCIE. BEZK1dBEMS
BRIEHICT S RNEIRT D ENTRETIT A AT
ESIBERELLTDRENHIET,
LNAOUTIZHE e s N/cLCHY > O T 1 )LZIE. L5&ECOT
BRENZI(BET TV r—2 3 VEEIZ5H8), ©
RHERFADERBICENTHIRT DL SIS L5ECO%
EIRL TS0 HIRARBISRHRICEDTEA LN
9,

1

fo
275\/ LtoTaL x CtoTAL

MAXIMN

C9 + CparasiTiIcsT 9o

LparasimicsE€CparasiTicstd. PCBAL—2X /Xy T —
oV, IFHY—-ANAVE=F R LNABOA YV
E—SFRBEDA VT IT VAR ELIOBERS %=
EAET, BARICBITIDINODFERDIT. BRI
BZENTEY ., Y071 ILYDHRLEREBICERE
EELERIZIAELZIFOCNET, Y O0HLAER
MERBELTDOIC. RiEXBREZTODELS’HIET,
TEBRERDII. BEOpF~7pFTY,

BEFISH#E(AGC)

AGCH A =Tl EenTL\5i5&. AGCIE. RSSIHN
=ZER L EJ . RSSIHAAL #-55dBmDRFAS L)L
ICHHET D, 1.28VISEL K. AGCIEILNARIERER
BDAAVF A ILET, BRE&IE. LNADKE
Z36dBEA =t ZNICHREVRSSIHAIFHIS540mV ~
740mVig A L& 9. LNAIE. RSSIOEALNILAY
AGCRYIIVZALERINDTOTS LRREL R
([C680mVLATF (RFADD#I-59dBm)ICE T LIz, &
MNEE—MNERLIT(R1Z2SHR), AGCIIHK4dBD
EXTUREHFOITNET, AGCHEEICE DT, RSS
FAFI VL UDEIIMALE T, AGCIE. IFEALED
FSKZ7 74— 3> TIERETT,

AGC Ko TILZ A LDFRE

AGCRAYF IRy 23V RUATIZ/NT =LA
MMETRLc®. AGC Ry TILY AV —IdE/E S N/B5RE
DE. AGCZENBMREICLE Y, LNAIG. RE=NC
FFRED®E. NT—LNILAAGCR LY 2 3)l &R
ETESTNDIEG. SFBIRREICE XTI,
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MAX7031

BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

F1. MAX7031DAGC Kk TIVY 1 LEEE

AGC1 | AGCO DESCRIPTION
0 0 AGC disabled, high gain selected
0 1 K= 11, short dwell time
1 0 K = 14, medium dwell time
1 1 K = 20, long dwell time

MAX7031D2ADAGCHIHEE > (AGCOEAGCT) Z £
LT AGCDA —TILEFOT 1 =TI 3FHED
A—Y—hFIEATREE o TILY A v —REMBERE L
F9. AGC Y ITILY A L. KEE KRS IUAGCH|
HE>DOEY FREICKFELE T, PO ITILY A LD
BIZE. UTFORZFERL TS0,

K
Dwell Time =

fxTAL

ZZT. KiF. RNUSTRSNIHBPEVREICEDTRE
SND10EDEIMETY,

BlZIE. 315MHZTEITFd &L 2 —/NIZ12.679MHzD
KRFERERMZMBATNET. K= 11 (AGCEHEE =
0. NTERZIILZAY—I3162ps. K = 14 (AGC
HEME = 1. O)TE Ry ITILZAV—IF1.3ms. K= 20
(AGCEZEME = 1. 1)Tld. PO TILYA LIFB3MSTY,

IF5—

MAX7031 DR HEEEIL. S+ —DABA A—
BREMEET T, ChICELDT. BLD7 T Usr—23ay
TWEESINDEMA7O T RSAWT 4 )LZ A
AEIZEVFT, SAWT A IFEFERLENFZRIE.
REDE L. 777 EBE50OEHR . EREBED/NEL,
HIUOODX MERTY .

IF—EUI. O RA o203 (TEhb,
flo = frr - fiPICE DT, RFADDSHEEREIF) D
10.7MHzICIQF o> AV/IN—=23 0 AFEITID1HED
FTIVINTGVZANIFY =TT, 4 A—TRELEIE.
hoDESZE/ LERESEHEICDINTEZEEL6ABD
AAX—DBREEERLTCNE T, NATFARADTD

2AVHF Y THTODA A—ZREDIZHICRATEE T H
Dfch. O—FA RA 22T 03 VHRBICKEIET,
ZOIFEAE. AMHFDI30QDEZ I VIIFT 1 ILE
ICA2VEZTIT—9DHIC. 330QDEEN 1> E—
FUREERTDIOD/NA T AN/ —Z T 407
ICLDOTERE = NF 9, 330QNEMEZEET DEEERE
2 F1513%920dBT Y . MIXIN+ EMIXIN-A S HitEEER
ICE—THdDIEITFREL TS0,

BMNTz—Z0Ov2)L—T7(PLL)

MAX703113. ZELOZEMT DoHIC. BIEEEKN
PLLAERLTWE T, IL—T T 1% BEHIEER
B/ FY—URVT FFEBBD24x3BBES L UMIEE
BEEHEZSOINTCOPLLERZRNEL TN,
IV—THEIEISHIS00kHZz T, RF. IF. BIUE%ER
BEOBRIIARICEODTEAONE T,

fRerF = (fRF - fiF)/24

FRREERE(IF)

IFEBIS. AMIITES I VI TAIYEDBEZRHETD
eIl 330QDEBER 1V E—F VA% mATINE T,
WEDBEDACKES NI I VT4 IT7VTIF
A THOEOIBOAMBZER L. $110MHzD3dB 1%
18T, FLEDREA0.7MHzDIFEIE#MDITIDICH D
NG RINZR T A WEEDREZR>TINE Y, RSSIE
B, $15mV/dBOZO—T&Fo/IFESLNILD
YEIEICLERI T DDCHENEE/R L. IFEXN—R/XV K
ICESRLET,

FSKiE&H 2R

FSKEFRZRIL. ADRFERICERL. BRHREZSE
UEICE®RT D NEDI10.7MHz PLLZERAL 7,
PLLZMTISRLE T, PLLADAAEG. IFU YT 4
VOTTDEAN o iEENE T, PLLEEEE.
2.0mV/KHzDRMFEZ KA. ANDESEREBDZEL
IZISELE T, flzld. BOKkHzDFSKE—2 b E—2
REICE DT, HES 1 I2100mVppDESHERM
INE9d, ZOE. HIEBEIL. X=X/ REIEBIC
FOTCTAINIELUVRATARAENET,

TO FSK BASEBAND FILTER
AND DATA SLICER

PHASE
DETECTOR

CHARGE LOOP
PUMP [~ ALTER

AR
N

10.7MHz VCO
2.0mV/kHz

MAXIM
MAX7031

100kQ 100k

Cr2 Cr1

)

DS+ J_om J_DF
L

1. FSKEBPLLO T Oy oK

12
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B\aIX k., 725223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

WMNAXI
MAX7031

—

DS- DS+

DATA
SLICER

‘T

MAXIM N
MAX7031

DATA
SLICER

| DATA PDMAX PDMIN

M3. O—N\ZX 71N %ERLET - XS4/ —X Ly 3
I RDER

FSKIESEAMPLLIZ, 7OtEX. BE. BIUREDEE)
ZHRT DD, FrUTL—232mnBELET,
Znld. AUTOCALE>ZERL T, F/=ISENABLEE Y
AN ESEDTEICELDODTEITENE T, AUTOCAL
EpOoyo1mBa. v ) JL—23avidi s
ZEIXIThNE Y, AUTOCALE A O DY Z0MDIHE.
MAX7031H0' 1 r—TIbenfc& D, +v')TL—
arvrirhndd,

T=574IF
ERT—YBOT—5 T4V ZIF. 22RDO—/XZT L
DEF=TAINTELTERENTNE T, BOUBE.
CEDABENS L O2BDONMINT AT Y DIBAS
DBICEDOTHRESNE T, ELDT—HYEEREIID
WCORBEZIT OO, SMITOIAVT Y DfEZ
RAEIDIET, I-—T—BAERBZEELET, O—
FTEARBKHZE)Z., S URIVINODTES
NBBRLERN\V U FIRAY T —YEXRE (kbpsE i) D
%@21%(%?@3%5%%52(/\NRZ?—QE%EE‘ON .0f%)
BRELTL LS T—YBEREMAICI—F—
ﬂ&éﬂ(’& XEITDIET. INEUBNWERBDI N
Th/ A XN BRESN. ZORR. LY—/1\DREN
mELEd,

R2. CHBIUCr20EHAD R

FILTER TYPE a b
Butterworth
1.414 1.
(Q = 0.707) 000
Bessel
Q= 0.577) 1.3617 0.618

MAXIMN

M4, E—IORREREERLAT Y254 —X Ly 3Lk
DERL

R2ICRIBRT. NI—D—XAF = INYEIVILEE
EMITDIENTEZT, NF—D—T1I)LFITEB
FIHATOIERICFIEBIRBOERLVO2R—IL T«
5 Tl340dB/decadeDBEERERMELF T, \Nvtz
WI7A4NWEZIE FOINT—5ETAINETTDHIC
BSOS EZFO>TNET, AT HDE
HEEITB-DICIE. R2OFBEHMERIIUTORAEER

LTLES 0,
b
Cr1= a(100kQ)(m)(f)
a
Cra = 4(100kR)(m)(f.)
22T, fcld. BWELZ3IIBO—F—AKR¥ T,

BlE LT, BkHzD O —F—BRBD/NY —T—2 7T «
W DREZERLE T,

Cer - 1.000 — 450pF
(1.414)(100kR)(3.14)(5kHz)

Cro = 1414 ~225pF
(4)(100kQ)(3.14)(5kH2)

AT T DEEEZERT DE. Cqqld470pFIC.
Crol3220pFIcZEENE T, CriPKUCRol. [12H#
FI)g—=23 0 ERIBICENT. EFRENCI6SE
UC17&EBMENTINE T,
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MAX7031

BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

F—=HF2SAY

TF—=FRASAHE. T 74N FDT7FOTdHENES
TERY ., ShETFOYIIESICEIRLET, ZOBED.
OAVNL—57ZEFERLT7FOJANER L IIVRE
FEEEBT DI ETIThbnEd, ALwi 3)l REEIF.
TF=F 254NN —YDERIADICE RSN T
BDS-EVDBEICEOTHRESINE T,

F—=FRXASATDIL Y3 ILREERT DHIC.
RA2BEREBREFER TSI ENTEZT, AlELT,
HM3DEEIE. 1EOERAEVEDI YT T EER LT
BERAEERLTNET, ZOEEEKRTIE. 711
SOFFOJEHEFEY L. ALy 3l REZFDIRE
a%BO%_ﬂEbi?o;wﬁ%%mL&Dt 7
OJESHIZILLIE. LYy 3/l RIEEMICHE
. 7/9w7 SHDERY DOREEEARIMES
9., RECOMEIZ. 7HOJRBICH TSR LYy 3
IWRDEBRREICFEAS X239, RCEBDI—F—
BEt%E. BT FRINDIRLENT—FERERRELY
HITOEB/RLCEINONDT)LTLES L,
CDERERTIE. NRZ OF/=IZ1DEWNIIICED T,
ALY 3IVRARY T NI DaREMAHUET, 2D
EIRERIT. ELOVHO0E 12DV YFIRY I—
TFTAVIBREDD—T a4 I BEREFERT DIEEICRE
T9,

R4lF. ALY 3V REERTDHIC. ERAIBSLD
BfllnoE—UEt sz FER T DEEERERLTIVET,
COEEERTIZI. T—FTA4ILTYDNAHAHEO—
HEABDHFEICZ LY IILRARESNE T,

E—ot&taH

R4lcRd. I\IAE DV TFUHICEBBRAE—U% TS
(PDMAX) BLUBRNMNE—otHz (PDMIN)IE. 7 1I)L%
PLUOERBBDESONIBLOO—-DE—TEICEL
WDCHANEBEZERLFT, ZOE/MIIOAFTHD
MEBOHORBERMBEL. E—UBREBNT—5 T«
IWYEHBEOE—IBLICEBIRERERREICLE T,
BABIUOBRNE—IREHBEHBAITLZIET, T—F
A M) =LDOBRAREFIURNEFELNIVOFRBEICT—
FRSAHDAL YA RBEZRET D tbf%
FI([F—F XA F]DIA. %&UI4E£V)
BHSREES Y N —UDRCIEERZ.

DR EBB/ITHEL T ZEN,
AGCHIBDIWE %, F/=3/XD—7 TIROBEIREE
BEDN—Z/NY MESDIREDE L W E{bZRESE
AN MHEELLIBEE. E—URHERIT. EBRQ
LNIVEHEZ DMLY HY FT, 82o/E—0h
BEEINBE. A ZALNIVIE, REEBLEDE
TWFEd, MAX7T031DE—t&ttgsld. AGCODIARED
PUBZNEELEE. ADSINERN—IN R T4
IWHYBEIC—BMNIOERSIED. £IEITRTORER
EEEHAA +—TILEOO—DB/N\ANDE B L=1&IC

9HHHUD

14

ZETDET, E-IRHERZEBBIFICN—R/N R
TAIYDENERISERSEDZILICEIDT, In
DEBEZRHELE T, E—TRHRIT. SERET7Y YD/
BREEARCEZRLET, COFRICEDT, @mHT
HRNEBBIOACCHEIENTIEETT .

[N SRV

NI —7 7 (PA)

MAX7031DPAIS. BWER, #A—TRLA20 XA
FE—RDT7TTY, BIREHEESSRY ND—U%
A =PAIZ. NBIL—TPCBrL—XBLUVB0QM
ToOTTEED. BABAVE—F U ADT T %
EXE gD ENTEET, 50QDT7 T HHOENES
*y ND—=0l3, BEFT)r—23 VEIRIIRS
NnNcTWhEFd, BHESRY NT—=21F. FrUTDH
FRAEE L. PAOUT (EVB)ICHNTOEERK A >
E—S R oTFAVE—I R ETImLET,
PAOUTOEES A v E—5F X3, 25600T9,
HABSRY NT—ONBIICRREINIBEE. PAS
BRI32%DENEMEXTEHEXELZT, PABED
MEIZA6%LAET T, HHIE. PAOUTDOATIFIEIAIC
&Df SESN. PARATOMNMIT 7 T FHHEKOT7

FTEEXY NTD—DIkEZLE T,

INRO—TER

MAX7031l3. PADF—T> RL AV HBHEEBREZER
5. NBEOIANO—TEFEERZREELTOET,
IUNRO—TEBEERIE. PADY—27F 2/ 5—27 T
BEESHEFE T, FSKTIZI RO—TEBEIIAETY,
FEAEDTT)r—2aviciBhe. PAOTILT YT
A5 051%. ROUTTIZHE K PAVpp\iE#it § 2 IWEA
HIFET,

7254023 FIUNT7—X0Ov 2IL—T(PLL)
MAX703113. BEICERBSIN. RERARM =1
ABDTIS2>3FIUN PLLAERLFT, IL—T D«
WIS ITRTOPLLE@AANESNTINET, IL—
wEEIS. $9200kHZTY,

BRDES

MAX703113. 2.1V~3.6VDEIR. F/cl34.5V~5.5V
DERNDIEEIT DI ENTEET, 4.5V~5.5VDE
BzFERY5B5. REDOU Z7LF¥1L—5h5VD
BEa. 7 TOBEICHRERLIVICRESEZT,

MAX7031%&3VDERICKI D TEES B DO,
3VOEIRICPAVpp. AVpp. DVpp. BEKUHV|INEIES
LTL7zal\, BVOBEREZERT D55, BEREZHV)N
DHxEFEFTE L. AVpp. PAVpp. BEKUDVppZEMEEIC
BHEL TS, EE0DNERZFERT5B5TH.
PAVpp. DVpp. 8K UHV|NZE. 0.01uF&E220pFD
27 TOGNDANA/NZ L, AVpp%ZO. 1uF&220pF
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B\aIX k., 725223F/VN PLLAi&. 308MHz,

315MHz, £LUV433.92MHz FSKFS2>/>—/Y

DAV FTUHTENDANA/NZLTL EE . T/R,
ENABLE. DATA. AGCO-1. &KXUAUTOCALZ. 10pF
DAV TUHTENDANA/NNZLTLES Y. TNRT
DINANZAAVTUHIE ZNENDE > DRIEELRY
IELSICBEL TS ES,

EE/BEPVTTFRAYF

MAX7031(3. DEDIAMTITER G TR T DERIC. *(E
HBIURBEVICEIDHBY VT T OHBZTREICT D
MEBDSPST RFR AV FZRBL TW& I ([FEF7 T
Vor—ravEiRlz2R), BET-FRIEIXIVFZ
L. ND—7>TIELNADER ZR/NMNIT DD
oy b N AVE-T R ERLET,
EEE-FBIEIRMYFZEL. PALOTHIRY VO
EEZTASE. LNANDANIZH N TREEBIREZ
ERLET. ZOT— R BOXEESHOLNAAS
ZREI DI2HIC. IMFTDZRBNERGRICK D TPADES
7T rEBESNE T,

2A v FOREIF. T/RE(EV22)ICK>THIEE N
9o TNAREREE— PICTBHICIF. T/RE/NA
ICEREIL . T/NAREZEE—RICTDLEHICIEFE. TR
ZO—-ICEELE 9,

kR FEiR2R (XTAL)
MAX7031DXTALFERER IS XTALT EXTAL2ERBD

BEZH3pFE L TEHRFI S NTINNE T, [FEALEDIFE.

Znld. FEDPCBOF LMD MEMS NIZBDIN T
IFKBICEREND4.5pFOEBTEEICHEELE T,
MAX7031DKkEFEREICPCBOFLETEZELED
BEDEFLWARREDKRZERTSILIIX
ZTEETY, RUDBEABETHEIRIT DL OICHEISN
fokBRZEfERLIZIEE. K&EIIRE LICEBERRENS
SISk, EREFRMICREZRLESEE T, &V
SNEHETREICIDTEFI DL DICRET SN
Keld, BEFRBZELISILET,

MAXIMN

KBRS, BIRSFBISITNTDKRZSISAAE T, K
DEBERRMIT. MEBRBUAT TN EESNI
aENExONDE. KRIIEIERIN. REFRMT
ERLE T, ZD3ERAIT. BFEEDHRBICERIC
StEEnTH&Ed,

KEBDBIWN/NS A= HBRMTHDIFE. BIDSIE
RASEETDIENTEETT . FIRMDSIERAHII
ARRICEDTEALNE T,

Cm [ 1 1 \

f _ m 6
p=——" - x10
2 (CCASE +CrLoap  Ccase + Cspec

ZZT:

fpld. pPMERIDKEEREMDS|IEIAAETI,
Cmld. KEDEMBETY,

Ccasgld. T—ADBETT,

Cspecld. Mg EOBREBEETY,

Cloapld. EDERARETY,

KEHIREBY DB EKEDE. 985, Cloap =
CspecDBF. BURESIEIAAII0ICELLLEUFT,

(]
Fv 7R
PROCESS: CMOS
S~
EVEE
TOP VIEW w
E2=28s 48 8
4 1231 1221 i1} 1200 MO 18 17
N |3 76 | Pomax
ovpp |28 A
w273 ST [
uroca. | 28 MAXIM | B
nGet |29 MAX7031 : 12 mixour
acoo [ 305 SN [T
a3 P UI0 e
xTaL2 | 32} 9 | tvaour
* kit i3t {4l {5t fel i70 fa]
8 5 x €5 8 2 2
THIN QFN
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MAX7031

BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

BgErPI7)5—3 0
) )
] AGC
<] AUTOCAL
Vb
Vi A
Vo i e
3.0v c18 19
_ﬁﬂn_ — T
c21 c20 = =
&—r 3T|_ 0| oo 2] | 6| 2]
Py = = 8 5§ 3 £ ég =
mE = 2 g = out PA—< > oam
=
ROUT ENABLE F2—< ] enmLE
_|» TRANSMIT/
s TR < recene
TX/RX1
NAXIV RSS| 21
TX/RX2 MAX7031
20
1 paour OF
6 EXPOSED o 19
AVpp PAD i . .
i a—dl
DS+ 18
NAIN i
3 2 = 2 L.
wsre 2 E = g z 2
= 9 10 T 7 3] 14
oL c10 il ci2 c13 5L
C9 | Voo —
L5 =
IN GND  OUT|
ci Y2 ==
*OPTIONAL POWER-ADJUST RESISTOR :IT: =
« - -
BIRHA R
PART CARRIER FSK DEVIATION
FREQUENCY (MHz) | FREQUENCY (kHz)
MAX7031LATJ+T 308 +51.413
MAX7031MATJ15+ 315 +15.477
MAX7031MATJ50+ 315 +49.528
MAX7031HATJ17+ 433.92 +17.221
MAX7031HATJ5 1+ 433.92 +51.663

16

+EEH(PD) 7 —/RoHSHEH/ Sy r—mRLE T,
TAFMIZDNTIE. BENEHELEE 0,

MAXI N




B\aIX k., 725223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

R3. BEEF TV r—>a VEROBRER

VALUE FOR VALUE FOR
COMPONENT 433.92MHz RF 315MHz RF DESCRIPTION

C1 220pF 220pF 10%

c2 680pF 680pF 10%

C3 6.8pF 12pF 5%

C4 6.8pF 10pF 5%

C5 10pF 22pF 5%

C6 220pF 220pF 10%

c7 0.1yF 0.1uF 10%

Cc8 100pF 100pF 5%

C9 1.8pF 2.7pF +0.1pF

C10 100pF 100pF 5%

C11 220pF 220pF 10%

C12 100pF 100pF 5%

C13 1500pF 1500pF 10%

C14 0.047uF 0.047uF 10%

C15 0.047uF 0.047uF 10%

C16 470pF 470pF 10%

c17 220pF 220pF 10%

c18 220pF 220pF 10%

C19 0.01pF 0.01uF 10%

C20 100pF 100pF 5%

Cc21 100pF 100pF 5%

Cc22 220pF 220pF 10%

Cc23 0.01uF 0.01uF 10%

C24 0.01pF 0.01pF 10%

L1 22nH 27nH Coilcraft 0603CS
L2 22nH 30nH Coilcraft 0603CS
L3 22nH 30nH Coilcraft 0603CS
L4 10nH 12nH Coilcraft 0603CS
L5 16nH 30nH Murata LQW18A
L6 68nH 100nH Coilcraft 0603CS
R1 100kQ 100kQ 5%

R2 100kQ 100kQ 5%

R3 0Q 0Q —

Y1 17.63416MHz 12.67917MHz Crystal, 4.5pF load

capacitance

Y2 10.7MHz ceramic filter 10.7MHz ceramic filter Murata SFECV10.7 series

FBRERIE. PCBLATPD MIED2TEDLYET,

MAXIMN

17

FEOLXVIN



BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

272023547930

MAX7031

LNAOUT MIXIN+ MIXIN- MIXOUT  IFIN+  IFIN-

[] [o] [1] o] [w] [n]

___________________________________________________________

1

i

1

IF LIMITING i
AMPS !
FSK |

DEMODULATOR |

1

:

1

RSSI :
|

1

1

1

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
|
E Y Y J—_E 0P+
1 HX “ 1 1
1
| FREQUENCY 2RSS
i DIVIDER i
| DATA FILTER i :I
| 118 | DS+
XTAL1 [31 |— ¢ o~ |
| SR »| PHASE g FREQTUXENCY < B :
! OSCILLATOR ®  DETECTOR [ DIVIDER ! 15 [ PDMIN
XTAL2 | 32 |— 7 y b o
| O |
1 1
: e ] |
1
| » . 1116 | POMAX
! + > TXVCO o—t fo) H
1 1
] = 3.0V AX 1
HV‘NIZ P REGULATOR LOOP FILTER MODULATOR ! EDS
1
! \ I_ RX |
! >
i DATA i
1 - > 1
AVpp IE : > L+ |
1 1
1 1
i EXF;RBED MW — Y i
i MAX7031 oA / —] 0] a6co
1 1
: ad < :
i = 1 29 | AGCH
: DIGITAL LOGIC i
1 1
i T—] 28 | AUTOCAL
1 1
1 1
i ﬁ 24 | DATA
i l \o— i :I
: —\K —o |
(IR EEINT (SN SES I NI AR N R ISR

LT [ O o I W

ROUT PAVpp PAOUT TX/RX1 TX/RX2 TR DVpp ENABLE

18 MAXIMN




B\aIX k., 725223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

NYr—3
BHO/NYT—HEBRP IV T R/INY— 13, japan.maxim-ic.com/packagesZSBE L T 20,

NYg—=254T NyF—o—F K41 X2 FNo.
32 Thin QFN-EP T3255-3 21-0140

MAXIMN 19

FEOLXVIN


http://japan.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF

MAX7031

BIX bk, 25223F/VN PLLAi&. 308MHz,
315MHz, £LUV433.92MHz FSKFS2>/>—/Y

cXET B FE
kR L ETH SHAR WETR—2
0 5/05 AR —
1 9/08 $h 7 1) —/ROHSHERD/ Ny r— =R IO, SRBIC+&BML. BEETI 16
HOERMEIOAFHIIDNTORENEHE AR
2 6/09 [IXD—77>7(PA)) DIEHRDETIE % EhE 14

VEIL- DN ASH T141-0032 REHBR/IIXKIF1-6-4 KIF—1—>7+ 458 20F  TEL: 03-6893-6600

Maximld3ZE 2 ICMaximB @ ICHRAZNEERMADEBOERICDVWTC—ERZEVIRET, ERFHFSI 2V AEIPEENTOHEEA,
Maximl3fEl P E L <RBRUMLHEEZZET SEMNEZBRLE T,

20 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2009 Maxim Integrated Products MaximidMaxim Integrated Products, InC. DEZREIZE T,



