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ABSOLUTE MAXIMUM RATINGS

HVIN O GND ..o -0.3Vto +6.0V
PAVDD, AVDD, DVDD to GND...............cocooo, -0.3V to +4.0V
ENABLE, T/R, DATA, AGCO, AGCH1,

AGC21t0 GND ..o -0.3V to (Vlyin + 0.3V)
All Other Pins to GND ......ccoooiiiiiiie -0.3V to (V_ypp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
32-Pin Thin QFN (derate 21.3mW/°C

above +70°%C) ... 1702mW
Operating Temperature Range ....-40°C to +125°C
Storage Temperature Range ...........cccoceevvenn. -65°C to +150°C
Lead Temperature (soldering, 10S) .........cccoceevviiiiiiinnnn. +300°C
Soldering Temperature (reflow) ........c..coccooviiiiiiiiiiins +260°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, VavpD = VbvbD = VHVIN = VpavpD = +2.1V to +3.6V, frr = 3156MHz, 345MHz, or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vayvpp = VpvbD = VHVIN = VpavDD = +2.7V,

Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage (3V Mode) VbD HVIN, PAVDD, AVDD, and DVDD 2.1 2.7 3.6 \
connected to power supply
PAVDD, AVDD, and DVDD unconnected
Supply Voltage (5V Mode) HVIN from HVIN, but connected together 4.5 5.0 5.5 \
Transmit mode, PA off, |fgr = 315MHz 3.5 5.4
VDATA at 0% duty
cycle (Note 2) fRF = 434MHz 4.3 6.7
Transmit mode, VDATA | frr = 315MHz 7.6 12.3
at 50% duty cycle
(Notes 3, 4) fRF = 434MHz 8.4 13.6 mA
Transmit mode, VDATA | frr = 315MHz 11.6 19.1
at 100% duty cycle
(Note 2) fRF = 434MHz 12.4 20.4
Receiver 315MHz 6.1 7.9
Supply Current IDD Receiver 434MHz 6.4 8.3
TA < +85°C, Deep-slee
typ at +25°C p-sieep 0.8 8.8
(8V mode)
(Note 4) pA
Deep-sleep
(5V mode) 2.4 10.9
Receiver 315MHz 6.4 8.2 A
m
Receiver 434MHz 6.7 8.4
Ta < +125°C, Deeo-slee
typ at +125°C p-sieep 80 342
(8V mode)
(Note 2) A
Deep-sleep
(5V mode) 14.9 39.3
Voltage Regulator VREG VHVIN = 5V, ILoaD = 15mA 3.0 \Y
DIGITAL I/O
. 0.9 x
Input-High Threshold VIH (Note 2) \
VHVIN
0.1x
Input-Low Threshold ViL (Note 2) V
VHVIN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, Vavpp = VbvbD = VHvVIN = VpavDD = +2.1V to +3.6V, frr = 315MHz, 345MHz, or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vaypp = VpvbD = VHVIN = VpavDD = +2.7V,

Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Pulldown Sink Current AGCO0-2, ENABLE, T/R, DATA (VHVIN = 5.5V) 20 pA
Output-Low Voltage VoL ISINK = 500pA 0.15 V
Output-High Voltage VOH ISOURCE = 500pA VHVIN-0.26 V

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, 50Q system impedance, VpavbD = VavDD = VDvDD = VHVIN = +2.1V to +3.6V, frRr = 315MHz, 345MHz, or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vpavpp = VAvDD = VDvDD = VHVIN = +2.7V,

Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL CHARACTERISTICS
315/345/
Frequency Range 43300 MHz
Maximum Input Level PRFIN 0 dBm
Transmit Efficiency 100% Duty fRF = 315MHz (Note 6) 32 o
o
Cycle fRE = 434MHz (Note 6) 30
Transmit Efficiency 50% Duty fRF = 316MHz (Note 6) 24 o
Cycle fRF = 434MHz (Note 6) 22
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 ys
of the desired carrier
ENABLE transition low to high, or T/R
transition high to low, receiver startup time 250
(Note 5)
RECEIVER
0.2% BER, 4kbps Manchester 315MHz -114
Sensitivity data rate, 280kHz IF BW, dBm
average RF power 434MHz -113
Image Rejection 46 dB
POWER AMPLIFIER
Ta = +25°C (Note 4) 4.6 10.0 15.5
Ta = +125°C, VpavDD = VAVDD = VDVDD = 39 6.7
Output Power Pourt VHVIN = +2.1V (Note 2) ’ ' dBm
Ta = -40°C, VpavDD = VAVDD = VDVDD = 131 158
VHvIN = +3.6V (Note 4) ' '
Modulation Depth 82 dB
Maximum Carrier Harmonics With output-matching network -40 dBc
Reference Spur -50 dBc
NAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, VpavbD = VavDD = VDvDD = VHVIN = +2.1V to +3.6V, frr = 315MHz, 345MHz, or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vpavpb = VAvDD = VDvDD = VHVIN = +2.7V,
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
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
Reference Frequency Input Level 0.5 Vp-p
LOW-NOISE AMPLIFIER/MIXER (Note 8)
. frRF = 3156MHz 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 = 315MHz 13
Low-gain state
fRF = 434MHz 9
_ - High-gain state -42
Input Referrgd, 3rd-Order IP3 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
ANALOG BASEBAND
Maximum Data-Filter Bandwidth 50 kHz
Maximum Data-Slicer Bandwidth 100 kHz
Maximum Peak-Detector
Bandwidth 50 kHz
) Manchester coded 33
Maximum Data Rate kbps
Nonreturn to zero (NRZ) 66
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, VpavpD = VavDD = VpvpD = VHvIN = +2.1V to +3.6V, frr = 315MHz, 345MHz, or
433.92MHz, Ta = -40°C to +125°C, unless otherwise noted. Typical values are at Vpavpp = VAvDD = VDvDD = VHVIN = +2.7V,
Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX UNITS
CRYSTAL OSCILLATOR
Crystal Frequency fXTAL (fRF/__QllO]) MHz
Frequency Pulling by Vpp 2 ppm/V
Crystal Load Capacitance (Note 7) 4.5 pF

Note 1: Supply current, output power, and efficiency are greatly dependent on board layout and PAOUT match.

Note 2: 100% tested at TA = +125°C. Guaranteed by design and characterization overtemperature.

Note 3: 50% duty cycle at 10kHz ASK data (Manchester coded).

Note 4: Guaranteed by design and characterization. Not production tested.

Note 5: Time for final signal detection; does not include baseband filter settling.

Note 6: Efficiency = POUT/(VDD X IDD).

Note 7: Dependent on PCB trace capacitance.

Note 8: 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.

AR T EF1E

(Typical Application Circuit, VpavDD = VAVDD = VDVDD = VHVIN = +3.0V, frr = 433.92MHz, IF BW = 280kHz, 4kbps Manchester encod-
ed, 0.2% BER, Ta = +25°C, unless otherwise noted.)

RECEIVER
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. RF FREQUENCY DEEP-SLEEP CURRENT vs. TEMPERATURE
7.0 T 5 6.8 ‘ g 18 3
+125°C M : 16 :
g 67 125° : :
,<E? 65 : ////,/ g 6.6 / / § Ve =+3.6V /
s +85° — A =1 S
% 64 /)C///// E 65 . /// E Vg = +3.0V \7, /
N oD T T
g / é/ﬂ é 64 ,\/ b Vee =+2.1V 7\,/1
> 62 +25°C Z 63 el +25°C E /)g\/
2 60 2 ., =] _——1 g ° /
' L~ 40°C 6.2 — a8 // /
1% 7 /
5.8 6.1 -40°C 9 //
5.6 6.0 ‘ 0
2.1 24 2.7 3.0 33 36 300 325 350 375 400 425 450 -4 15 -10 3% 60 85 110
SUPPLY VOLTAGE (V) RF FREQUENCY (MH2) TEMPERATURE (°C)

MAXIMN 5
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MAX7030

BIT-ERROR RATE (%)

RSSI (V)

NORMALIZED IF GAIN (dB)

A, 315MHz. 345MHzF1433.92MHz

ASKIG% 72,

HE N T A

HR T (EHFI1E(4E)

(Typical Application Circuit, VpavbD = VAVDD = VDVDD = VHVIN = +3.0V, frr = 433.92MHz, IF BW = 280kHz, 4kbps Manchester encod-
ed, 0.2% BER, Ta = +25°C, unless otherwise noted.)
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HR T (EHFI1E(4E)

(Typical Application Circuit, VpavbD = VAVDD = VDVDD = VHVIN = +3.0V, frr = 433.92MHz, IF BW = 280kHz, 4kbps Manchester encod-
ed, 0.2% BER, Ta = +25°C, unless otherwise noted.)

RECEIVER
INPUT IMPEDANCE INPUT IMPEDANCE
vs. INDUCTIVE DEGENERATION vs. INDUCTIVE DEGENERATION
90 ‘ ‘ ‘ MAX7030 toc13 _220 90 T - 434MH MAX7030 toc14 _150
faF = 315MHz y ‘ﬂi;k ‘
80 T‘ /r: / -230 80 Zdin! -160
&) \ / g
S 70 |— IMAGINARY o4 o = 70 |- maginary \ 70 o
= IMPEDANCE ><’ = g IMPEDANCE \// =
2 w0 A\ 250 @ 2 w0 180 2
3 / \ £ 3 £
oo - oo -
= 50 / 260 % = / RIE=
— <Z: = /] <ZE
= A \ = 3 / =
2 4 L/ N 2 £ ) —% 200 2
y - ] \ :
%0 L/ REAL IMPEDANGELL| _pg0 20 REAL IVIPEDANCEY, 210
atl | ] T
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 r——rr 50 S —
far = 315MHz[| 2 fRF:433MHzH|§
60 1\ 5 -60 g
N () \\
2 2
= _ = \l
122 8 \ =TT \\ 2] 8 ‘\ 1] \~
=] N =] I N
Z -0 Z -0 \
2 N Z \
& _100 & -100
\ \|
10 10
120 -120
100 1k 10k 100k 1M 1OM 100tk 10k 100k M 10M
OFFSET FREQUENCY (H2) OFFSET FREQUENCY (Hz)

MAXIMN 7
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H R T (EHFIE(4E)

(Typical Application Circuit, VPAVDD = VAVDD = VDVDD = VHvVIN = +3.0V, fRF = 433.92MHz, IF BW = 280kHz, 4kbps Manchester encod-
ed, 0.2% BER, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT (mA)

SUPPLY CURRENT (mA)
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45
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% 25
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I
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21 24 27 30 33 36 21 24 27 30 33 36
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BRI T EF1E(£E)

(Typical Application Circuit, VpavDD = VAVDD = VDVDD = VHvIN = +3.0V, frF = 433.92MHz, IF BW = 280kHz, 4kbps Manchester
encoded, 0.2% BER, Ta = +25°C, unless otherwise noted.)

TRANSMITTER
OUTPUT POWER vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE
Y [Me=3mmme 3 Y [M-smmm g Y M=t %
PA ON g PA ON g PA ON g
1o | ENVELOPE SHAPING DISABLED /éé 1o | ENVELOPE SHAPING ENABLED /Aé 1o | ENVELOPE SHAPING DISABLE} ////é
g T Ii;5;tooc\ 7 g T 7+T‘2A5jc_40 C / = g TA=+;§°=C>40 C)//
e 10 ] = 10 - A/ £ 10 P a
S / / S / S /
z ¢ VA Z Ta=+125°C = ® /AV/ | 2 /A
= - = =
3 / 3 /% Th=+125°C 3 Th=+125°C
6 Ta=+85°C 6 Th=+85°C 6 [—Tazs85C
4 4 4
21 24 27 30 33 36 21 24 27 30 33 36 21 24 27 30 33 36
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
OUTPUT POWER vs. SUPPLY VOLTAGE EFFICIENCY vs. SUPPLY VOLTAGE EFFICIENCY vs. SUPPLY VOLTAGE
ol e & el PRIV Ta=-doc |2 el EETT ‘ g
PAON g PAON // g PAON T-a0c |
ENVELOPE SHAPING ENABLED 2 g = z
=1 | % 3% _— Tae125C ] 3% — Z‘—\
) Ta=-40°C / = / M/— 2 T Th=+25°C
&S Ta=+25°C / = / = / //4/’_
2 10 L 77 2 5 Th=+85°C 2 __L—Th-485°C |
: y 4 - T LF |~
E 5 &
e}
/ ( Ta=+25°C _— Ta=+125°C | Ta=+125°C
Th=+85°C / / ‘
6 ‘ ‘ 20 20
21 24 27 30 33 36 21 24 27 30 33 36 21 24 27 30 33 36
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
EFFICIENCY vs. SUPPLY VOLTAGE EFFICIENCY vs. SUPPLY VOLTAGE PHASE NOISE vs. OFFSET FREQUENCY
%0 frF = 315MHz ,___lﬁ %0 fRF = 434MHz ‘ ‘ g 40 for = 315MHz 2
50% DUTY CYCLE g 50% DUTY CYCLE g 50 g
| 3 Tp=-40°C z 3
” P Tp=-40°C -60
_ [~ //r - L £ 70 /
= / X Ta=+25°C = Ta=+25°C =] A \
5 s i \
2w |2 —] 5 " 2 o
I A Sl E B N
i [~ . e T & -100 \
LT Ta=485°C Ty=1125°C 20 EST AN
65 b= / %8500 120
j/ Ta=+125°C -130
10 15 | -140
21 24 27 30 33 36 21 24 27 30 33 36 100 1k 10k 100k M 10M
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) OFFSET FREQUENCY (H2)
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(Typical Application Circuit, VpavpD = VAVDD = VDvDD = VHvIN = +3.0V, frr = 433.92MHz, IF BW = 280kHz, 4kbps Manchester encod-
ed, 0.2% BER, Ta = +25°C, unless otherwise noted.)

TRANSMITTER
REFERENGE SPUR MAGNITUDE
PHASE NOISE vs. OFFSET FREQUENCY vs. SUPPLY VOLTAGE
40 - 40 o
fre = 434MHz 3 g
50 -
60 E S # 134Nz E
— ) w \
€ g |— N\ 3
o \ < 315MHz
wn
S -90 ; -55 K ——
& -100 5
T 110 g %
&5
420 5 6
130
140 70
100 1k 10k 100k M 10M 21 24 27 30 33 36
OFFSET FREQUENCY (H2) SUPPLY VOLTAGE (V)
FREQUENCY STABILITY
vs. SUPPLY VOLTAGE
10 B,
.
E 6 -
§ 4 fRF = 434MHz y/
g 2
%0
)
z 2 frr = 315MHz
S 4k
% 7
6
8
10
21 24 27 30 33 36

SUPPLY VOLTAGE (V)
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7. 315MHz. 345MHz #1433.92MHz
ASKIZ 75, FHFENIT5iHitHE

5[ BF
Bl &M I8k

1 PAVDD iR . e SRR RE SR 5 I 4b 2 0.0 1| F F1 220pF 1 25 % FL ¥ | GND.,

5 ROUT R . ROUT #2 i h ir 4% 49 L FHRIR FmsHA] . ROUT % #251 PA Y b ir i JBE AT 8 i ) S 38 3
FELBH . 7 f B BT, FERUAT B A I R R AL 42 680pF I 220pF 4 35 4 FEL X B GND .

3 TX/RX1 RIEAEWIF . U T/R A E BN TX/RX] S TX/RX24 B . 24 T/R FA% - FH TX/RX2 5 TX/RX1

/ WiIF. JIRER TX/RX2.

4 TX/RX2 KIEMEWOT . — . 2 0 A5 B

5 PAOUT ch . %51 IFE Z5E — A BRI B B RN TR 2 E G R NGERE R ROUT), 1R U
A R LR (4% H DT JC D90 2% 1) — B4

6 AVDD HEE YR . SVELJRALERIE, AVDD#EE K N+3.0VEaERE. ERATAERITS AL, it 0.1pF A1220pF
HL, 258 AVDD 3% #% 2 GND.,

7 LNAIN Ml N 2 DN AT G ab il it

8 LNASRC FH 32 2 SR ok L B 1) TG PR AR, 3 2 — 1 FRLJ B GND SR 14 1 LNA 9 i A BELY -

9 LNAOUT RN R R e . I T — AN IR LC IS PRI 57 £ AVDD. 28t il& £ MIXIN+.

10 MIXIN+ T AT AR R AR A . IR T A 2 LNA [ i H s «

11 MIXIN- WA ge SR A . T — AR AT RESEIT LNA LC ISR ISP #5 1 L & 2% 1% ) AVDD.

12 MIXOUT 3B0QIRMM e . HEREF] 10.7MHz JE% £ 1Y 5 A\ -

13 IFIN- 330Q AT B MR HOR # ARSI . I — S HA SR 2 GND.

14 IFIN+ 330Q HH A B R HCK e TR AR . 7% 482 48 10.7MHz H 45308 0t 45 11 4 1 i

15 PDMIN R IR i i ) B AV L T D (A U

16 PDMAX i VR 5 A L 1) A o R T DA (B AR D

17 DS- HCHE R s A AT

18 DS+ R PR e 45 R AR A

19 OP+ Sallen-Key &5 ¥z & 3% 4 1) 32 Jilt [7] AR A«

20 DF Bt DI 2 I A 5. Sallen-Key $UCHE gk 2% 1 K 4 FL 255 A -

21,25 N.C. WHERE. ZoEARE:.

2o TR ?ﬁ/ﬁﬁ% [ R e I B/ s W 1D R 1= San g O N R 1 W £ 73 B 4
VLG -

23 ENABLE g . =P EE TAE. RSP B SR, #ah T empit.

24 DATA BRSO iy HR g R A

26 DVDD BeF . ERATBE SR 5 AL 42 0.01pF A1 220pF HL 2R 55 % 2 GND.

57 HVIN EHUERIERA . RA3VHLE M, HVINiE#5AVDD, DVDDAIPAVDD. %5V L6 i,

{XHVINZ 25V, (BT REFEIT 5 1AL FH 0.01pF 1 220pF HL 25K HVIN 5| 161 55 #% 3 GND .

MAXIMN
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MAX7030

. 315MHz. 345MHz #1433.92MHz
ASKIIZ 75, FHF NG5 tHER

51 B (4E)

5B B IheE

28 AGC?2 AGCAf BE/3E B BRI #1612 (MSB). & WL 1. it — /> 10pF A 258 2 GND.

29 AGCH AGCHfg/3 Bt #Ehl 1. 2 0% 1. Mt —A> 10pFH 2 5538 2 GND.

30 AGCO AGC i Be/5E B I Al # /10 (LSB). & WLE& 1. dad — 4> 10pF L5 35 #% 2 GND.

31 XTALT m R A L. TNSRANERS i il XTAL2 &8 AR A i A, 55 2 GND.

32 XTAL2 AIRHIA 2. T NS I A AR A R Eh XTAL2.

— EP VAR, SRR R HZ, DU IR TAE.

L
315MHz. 345MHz#1433.92MHz i) CMOS i & #5 MAX7030
i b — 26 S5 5T A4 BRIV AT A4 B R 2 1 B s 4 0 Y 52
RREAIZNCBERS . AT TR ASKEE . B fy
RIEAREIEH — DT NG & e, A
fxTar /4096 I AR TR AR AR . ARy —
2PN E S i s OB 1 U 7 e SRS L BU B .75 £ TS S ¢
J A 30T D 2 2k 33kbps (8 187 Hri) 51 66kbps (NRZ ) .

B
REAEFL(LNA)
LNAZ — N RBECK#, BCa R /MR e g%, nT R
AR ZY30dB (1 HLE IS 25, 1% 58 25 B F LNA fi A 1
KL DU TC P 28 FITLNA Sy H iy 5 V8 490 % i A s 2 (8] A9 LC 1
AN R U F B R i 7E LNASRC HIGND 2 Ja] i — 4
B JBORR S E . 1% HE JBGXR B LNAINf A BH T A9 5235, 7T R
15 P RCAR S A BT PCBAIR K 2. 4% A B4 50QHT,
1% B bR AR B FE 315SMHz 2 12nH, #£434MHz /& 10nH,
(B 1% L EGA 7 PCBE LK FE Y21 . LNASRC 7] DAJE 2
F M, IR L 1dBIY R, (8 5 A BT IT AL 20
AL .

12

HEZHLNAOUT Y LCIE ¥R UE I #% 1 L5 A1 CO4H Al (= I 4
TR B . B LS FICO AU, AT LAIBR 78 fr 35K
FIRFHIASRALL . ZERBUR B T A H

1

fo
276\/ LtotaL xCroTAL

K, Lrorar = L5 + Lparasitics> Crorar = C9 +
CPARASITICS »

LparasiTics F1Cparasimics B PCBAEL . B 25 . 1R
A BEL B0 U PR i BEL BT S 7 A O LRI LAY . X
B 75 A RN TE ST R RE A 20, T RE 4 NI TR U U g
49 HR o B0 236 7 A R AT T S0, 0 20006 ok S 56 A 16 1
PR O . A A FL (3 5 7E SpF Bl TpF 2 ().

B 518312 #I(AGC)
AGCEAENE, T UEMIRSSIAYHH . 24 RSSTAY 4 i 2
128V, X R T4 S A 2 335 5 K 25-55dBm, AGCHT
TR MR 0 25 T DA . V% B U B LNA 1 38 25 0k /D 36dB,
T RSSTAY i H HE S BRAIK 540mV 8] 740mV . & 7E — B
Al g 9 AGC B B8 B[] (2 DL 3R DIRIBR P9, RSSIi T
TRLAK T 680mV LA R (Z4-59dBm 5t 45tk A), UMK MR LNA
W m . AGCRAA4dBRYHE I . AGCHIIN T
RSSIHIshZSTEH, 7645 A ik 0dBm,  HLEHIRE AN
18dBHF, MAX70304K SR e =L ] £ ASKHir il . AGC R
BT, AR R (L.
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7. 315MHz. 345MHz #1433.92MHz
ASKIZ 75, FHFENIT5iHitHE

x1. MAX70309AGC E &Rt jalig &

AGC2 | AGC1 | AGCO DESCRIPTION
0 0 0 AGC disabled, high gain selected
0 0 1 K=11
0 1 0 K=13
0 1 1 K=15
1 0 0 K=17
1 0 1 K=19
1 1 0 K=21
1 1 1 K=23
AGCHERTEIRE
TEN R TR AGCUI TG, AGCHE & & I 4% K il

AGCTE I 1% B W B[R] P9 AR R AR 38 4IRS . FE 1% 3% B[]
ZJG, WERNRERETAGCYIHI TR, WLNAYEA S
WEIRA . XX FASKSRUGAE R T, [H 0w 861 5
s TR E TR, mEEHEFIIR, Wi
AR ERL, S2SMAGCHES — N E .
MAX7030 Fil Fi =4~ AGC# I B1 BI(AGCO. AGCl. AGC2)
R BN PRI N 8. AGCH) B B A [R] &
H i AR FAGCEHIS Rk B E. TUAUTA
LA 5 SR
K
%%wm=fi—
XTAL
KA 118023 2 [A] 9+ 3E Hl 7 80, & i 22 1R By 3605 | E
BEEJER .
AT RIFAEKE, B RRW s n A
K >3.3 x logo (3B BF[A] x fxaL)

MAXIMN

X T SRS (50% 5 2 L), F FE s A) 22 /0 R 15 A
B FIAE . X FARITENRZ) SR, 51 A % B
KT 1THOFAFF R IR FM . B, RS 87
315MHz (fxrar = 12.679MHz), %43 % 4 2kbps (v J& #1
= 250ps)iF,  BE B I E] 75 22K T 500 s :

K> 3.3 x log1o (500us x 12.679) =~ 12.546

HAGCHI, HK KT 125460 F —A%E,
£13. Bl: AGCI#ii% B &, AGCORAGC2H % & M.

BIRS
MAXT7030 42 — A BEA A ENRE g . &2 T2 N A% &
B AT SAW UE W #% . AN T SAW R #5% 1) I Ab AE T 1
mT REE, il T RLKINE, T TR LSS E IR R
TR
TRAT RS BT — X BCF- R A e 184 ARFIE S HEE T
AR 10.7MHz B FRH3L(IF) IQ 155, ¢ H. 3% Ao i AL (BN
fLo = frr - fip). BEATAMEIE KA GX8E S, FEEANE
JE Y ] P S B 464 B fY SR B AT A0 ) . R AR E AR
TR B AT AN IR S RF i A . H A R — A TR
PREE IR, Wi & IR 330QHHT, DLIZEHEH 413300
G W S R AR U B . TR Bh — AN 330Q 7L AR Y HEL IR AR e 1 35
K2 H20dB. B MIXIN+ FIMIXIN-4i A7E T 8 L A2 —
FERY
EHN 7SI (PLL)
MAX7030 F| F — 4~ % 0 2N 430891 PLL 2R 7= A= 2 Ui A
. FrAEMPLLIGH, GEABIEN . EEREGH. S
T g S8 2405 A g R S AH 2R ER 4 BUFE N . IR 5
K2 H500kHz. RE. IFFIS A% 1 5 200 s :

fReF = (fRF - fiF)/24
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MAX7030

. 315MHz. 345MHz #1433.92MHz
ASKIIZ 75, FHF NG5 tHER

H3(IF)

HR Y 330Q 25 43 1k A SR VT IC A AR a8 I 4 . D
63 T K A BR R HOK 2% 77 A2 20 65dB 1 B 1 35, el I
A HOIAER R 10.TMHz B #4535 %, 3dB 7 58 29 10MHz.
X ASK $u#s , RSSIHLEOK A0 fif W 2 5y, 7oA — 4
IEHTF 3505 S TR $E . LB 294 15mV/dB /Y B
Hid .

HIEIEHR A
JH T 118 VR 200 0 DB A S 2 7 (K 1 Sallen-Key 8B #% -
AL PR A PR BEL AT S SR L A R .l o R
GRS 9 /N T S B R, LUK A (] 20 o R
At . LAkHz 2R 1) 85 s R W30 9 DL kbps 7R 19
T PR B S A 128 ) 34 (e e NRZ Bl o ke 3¢
(9 1SAE) . PREFB O R He 0T K o 5 m] A ol g A 7
BERAZWCHLAY R B
P 1T 7 ) 235 R T LA 7= A B R R 2 D 28R B . ELRRER
ZZ WA BA AR R SH B @ R R, AR DR
W] A A A AL 40dB A9 TR e . DL ZE R BB A% B 2k
ER VAL VAN | 6 S € S R O W U w7
RAME, MM REANR2R.

Coo_ P
T a(100kQ) () (g )
Cep o &
F2 = 4100kQ))(fo)

fo R FRAR Y 3dB 45 SR % .
Ban, e — A5 R Ol SkHz i B4 TR 25 DU e -

1,000
Cry = ~ 450pF
= 1 414)100kQ)(3 14)BkHZ) ~ P

1414 -

Cr2 = (4)(100kQ)(3.14)(5kH2)

PR AR LA ME, Cri N4TO0pF, Cry 220pF. 7 HL7
HHRE#ER, Cp FICr A HCI6FICIT IR .

14

HIERIE
50 PR 0 4 4 22 3 K5I D 0 AU i L1 B B U T R S
A — /> F B SR EL BB UL S AR PR A S S 1T R
FLH Y DS- 51 AL R R SE 8 W 12 B 0 R EL
o (9 B AHEA -

RG] = AR R RS TR E . B, E2B R
FEL e (S T — A FRLBEL AT — > L X 45 ) 0T U 8
U TP, A TTRRE B %R L 50% . X
AR, ARG SR TR 2 A shifE, Rl
FERARR ZE Y AT BEME . RAFNCRZMA ] PR ER B UL 15 5 1
JEE A E . R PR RC R ) £ s G AR T R 10 )
R RBRE R

TEX AL, — R ER NRZ a5 A 0 55 1 AT AE A8 1] BR(E fii
Koo QSR A S AR R 0 1 25 A AR R KR O A T A 20
W75, XAGH LIEE 1R .

P 3 F7 7 b A e R M (AR e = AR T T IR A 24 . XA
£ R TR 1] BRAEL 15 B A Ui it P

NAXIN
MAX7030

100kQ

DS+ J_om

100k

[ 1. Sallen-Key (i 5095 &V 7%

K2 TTECHFICRHE

FILTER TYPE a b
Butterworth
Q= 0.707) 1.414 1.000
Bessel
1.3617 .61
(Q=0577) 36 0.618
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7. 315MHz. 345MHz #1433.92MHz
ASKIZ 75, FHFENIT5iHitHE

MAXIMN

MAX7030
&
DATA
SLICER
DS- DS+

P

‘T

P 2. ARG 288 i 0 A 2 R M TR

UE B 5 7S
B3 FT 7R R A HLRE . F 2 ) B R W {ELAR: I 2% (PDMAAX)
HER /N A 3 45 (PDMIN), 7 A2 Y B 4 HE F 2% T8
IR R RS S 0 R AR (. B AR T LAY
AR, SOV UG AR U0 7% o 25 R il 5040 U0 ot i o 179 P S 0
A
i ) 5 e T i U 0 (L A 08 88 7= A — 00 T 850908 Ik A v
B MR HL T HP I B3R B R 28 1 TBR (B 25 S04 R i 78 35040
PRI 3) . WA I 28 I 2 RC s (] 5 B0 28 /% & 0 K8 A
B ST .
TSR AGC #4825 U146 511 L 45 28 ke 4 ol B A 5 e B
A EAAL, EER ARSI AR, iR
0 ) B R ) U, NI FR I R R I . 24 AGCIRASAE
FBBF, MAXT030 0 {8 K 3% # vT DA A BR i 35 7 30 0 4 19
i MR PE AB E X AN 05 b AT DLE i S | R A H
1 FOT (9 AR B T/R PR e R T 2 4H P T ) B A i 3 0
ARG 0 g R B RS T DR A A R R, B R T A PN R
oA . A (o 00 g 2 B Ao R oo o /41 8 R B B, 36
T EhFMAGCIHKE .

RIXES

IE KRS (PA)

MAXT030 ) S it &m0, AR T . JF e B stk 4% .
Ty A5 4 24 ) i HE DS G R0 4% BE B sh R R BEL T Y K2,
HEPCBIIE R L5 50Q K £k . 500 K L& 1 i 1 UG L X 28 1%
2 L TR B J R B . i R TG TE D) 2 410 ) 2 08 1 O o K

MAXIMN

MAXIN [N
MAX7030

+ +
+ PEAK PEAK
DATA DET DET
SLICER

‘ DATA PDMAX PDMIN

1Hi {
IHe

3. JHIE (BRSO e 7= A R T PR

LB B4R A PAOUT (511 S) K e (P4t . PAOUT WY St
FHLHT 0 250Q.

Lk 45 IEFUCRCRT, PA SR mik32%. DA &
MR R T 46% . fi th 2 %< i PAOUT AL Y MR HLBHL R GE
IR PL T H1ER K L APA i H 14 K £ DT T o) 25

B
MAXT7030 N B EA L AR I, EHAEPA B IR IT %
bt AR 2 (8] (2 WAL T ) . FE ASK BT 4%
PR AL % T PARYIT GRS, BRI A9 PA R (7 5 A
B BT L

A EN SRR (PLL)
MAX7030 I — > 76 4= 5 1 89 43 $ON 3 B30 Bl AH BRAE S 2 5k 4
KA WA . ARSI ICH, SIS A, AE
YR PER. R 58K 29 200kHz .

B RE#
MAX7030 R f2.1VE3.6VHEFE AL, Wrff4.5VE5.5V
ML AEE . A0SR 4.5V ESSVELTE, SR N &tERE
FE#S 23SV AAS A B TAEFR A3V,
AIMAXT70307E3VHLYE T T4F, PAVDD. AVDD. DVDDAI
HVINZE 2R3V, i HSVREJEE, (LHVINERHE,
{EAVDD. PAVDDFIDVDD#TE— . TEXMAIER T,

15
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MAX7030

. 315MHz. 345MHz #1433.92MHz
ASKIIZ 75, FHF NG5 tHER

DVDD. HVINFIPAVDD & i 0.01 pF F1220pF Hi 75 5% % F|
GND, AVDDi@ it 0. 1nFF1220pF B %5 3% % £ GND. T/R.
ENABLE. DATA#AGCO-2 1 10pF [ FL%¥ 55 % £ GND.
Ji A 55 % FLL A R T RESE T AR Y 51

RIZ/FEWRLETFX
MAX7030 N & SPST RFJF ¢, @ fi il — LeAhEfu i,
FEVF R E RS IS ) — > R (S W 257 ) -
FEFMOR R, JFRATIF, TheH], 2B, PIELNA
T B /. FEREH, JFRMG, fEPA M i
B — ARG B, LNAf A S REAL R . EXFHET,
SR To IR A 1R PA B R 45 B R 2k, JF RIS LNA i
AR I IE AR5 W
IFRARAS B TR ST R (2251 . T/RGIE A & L 5 43
PEBEASIERE TR | B AR PP g 1 3k A RSO

AR 1A #R % 75 (XTAL)

MAXT7030 ) XTALR ¥ #8 7£ XTAL1 FI XTAL2 5| il 2 [A] &
RONZI3pFIHLZS . FERZHIEN T, HEPCBHF AR,
A4S T 2 S ERER A _E4.5pF Y gkl 2. BRI &I 1
HEANET MAX7030 BERFERERTMPCBH AR
B, X—AREE. RS EKN AR E ARG ER,
TR 2 i IR A5 M I B B R AR AT R, 3 B2 25 I b 41 R
R, FHE A EAN SRR, SR a2

A

16

bR b, WA EZIRGHEES . HIL, SR E A RER
SARTIESAR . [EIR A A WEER, ks
FG B E AR . EE fh IR R A O B8 T X A
#5|.

AR AR SHO M, BOMYEAESI T AR B R
FGHAR w5

Cm [ 1 1 \

fp = =0 - x 106
2 LCCASE +Croap  Ccase + CSPECJ

Hrp:

fp N AR R ZE S R M E, HA7 4 ppm.
Cn M AR IR Bh A HLZ .

Ceasg HITHLE -
Csprc AHLE TAERA .
CLoAD A SEBR T2 FRL 2

Lin A TR MUE ZR, BI: Croap = Cspre, %
SR K0.

TOP VIEW -
o
E 2 9 u & & 4
[=} [Tw) — = [=} o [=] [=]
241 230 220 210 1200 119; 8l M7
NC. |25 1'16_| PDMAX
DvoD [ %6 5 : 115 | POMIN
WN[27) TN N
socz [ 2 MAXIM | e
nget [ 29 MAX7030 b iz mixour
AGCO | 30°; : : C11 ] mixin-
XTAL1 [ 31 : 10 MixiNg
XTaL2 [ 32 9| taout
*ofiliod isl 4l il el 7] sl
o = - o = o =z o
s 2822 :5¢2
= [ =
THIN QFN
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7. 315MHz. 345MHz #1433.92MHz
ASKIZ 75, FHFENIT5iHitHE

3. s R E TTHHE

VALUE FOR VALUE FOR
COMPONENT 433.92MHz RF 315MHz RF DESCRIPTION
C1 220pF 220pF 10%
Cc2 680pF 680pF 10%
C3 6.8pF 12pF 5%
C4 6.8pF 10pF 5%
C5 10pF 22pF 5%
C6 220pF 220pF 10%
c7 0.1pF 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%
Ci4 0.047pF 0.047uF 10%
C15 0.047uF 0.047uF 10%
C16 470pF 470pF 10%
C17 220pF 220pF 10%
C18 220pF 220pF 10%
C19 0.01uF 0.01uF 10%
C20 100pF 100pF 5%
c21 100pF 100pF 5%
C22 220pF 220pF 10%
C23 0.01pF 0.01pF 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

FEE JUFE R PCBAT R -

MAXIMN 17
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MAX7030

. 315MHz. 345MHz #1433.92MHz
ASKIgZ 75, B EHNZIiHIEI

#87Y ir F B

PROCESS: CMOS

18

<] AGCO
<] AGCH
<] AGC2
Vo
Vi A
Vb ®
3oV |:| Ce== —=cig
J I
21 20 = =
€23
T VD 32 31 30| 29| 28] 27| 2 25|
e o — o — o = = (&)
= (&) o &) = o A
PAVDD = = 8 3 8 = = =
>3 |53 = =2 = B = DATA 24 QDATA
2
ROUT EvaeLE F2—< ENABLE
—|22 TRANSMIT/
2 TR RECEIVE
TX/RX1
N AXIV NG 21
TX/RX2 MAX7030 -
20
PAOUT OF
; EXPOSED o e
PAD X |
AVDD L 17 == 16
— I
DS+ 18
LNAN
2 = =
INASRC = = z
s Tl L
c10
c9 Vo
L5
i
*OPTIONAL POWER-ADJUST RESISTOR :é: —
- L = A S [
DHIEE #EREE

IR BT W B B AN B AR A7 R, W £ china.maxim-ic.
com/packages. it ER, HEWILFM 7. W7 -TNER
RoHS:IRZS . HFERI il RE (& R E 1 RS 747, (HErE 154

FH%, SRoHSIRETLX.

ESEESid HERGD | MRS | RETRES
325 | H QFN-EP| T3255+3 | 21-0140 90-0001
MAXIMN


http://china.maxim-ic.com/packages
http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0001.PDF

7. 315MHz. 345MHz #1433.92MHz
ASKIZ 75, FHFENIT5iHitHE

ThEEHER

LNAOUT MIXIN+ MIXIN- MIXOUT  IFIN+  IFIN-

[5] [o] [v] [2] [u] [u]

FREQUENCY
DIVIDER

DATA FILTER

18 ] os:

\ /

X 1
X 1
X 1
| 1
1 1
X 1
; 1
1
X 1
| 1
1 1
X 1
: 1
1
X 1
| 1
1
X 1
X 1
X 1
X 1
1
1 1
X 1
X 1
X 1
X 1
| 1
1 1
X 1
! 1
: 1
XTALT | 31 - ,—7 :
' CRYSTAL PHASE ™ N !
1 - - - \
\ | OSCILLATOR DETECTOR FRDE%SRCY o~
XTAL2 | 32— ;i : . |
! -+ 1 1
X 1
X 1
| CHARGE :
1
. PUMP C !
| 1116 | POMAX
X 1
X 1
X 1
' 1
) 1
X [
X 1
X 1
X 1
\ 1
: 1
A 1
X 1
X 1
X 1
| 1
1 1
X 1
X [
X 1
X 1
| 1
1 1
X 1
X 1
X 1
X T
| 1
1 1
X 1
X T
X 1
X 1
| 1
1 1
! 1

15 | PDMIN
] B | o
v > TXVCO ol O_T
| s AS
HV'NE > REGULATOR LOOP FILTER MODULATOR L EDS—
| P
oD [ 6 > _ DATA
(& L,
EXig\)gED M MN .
k3 MAX7030 o 30 | AGCO
= - 2 | AGCH
DIGITAL LOGIC
28 | AGC2
l I — 24| DATA

______________ o I B e B N S

T [ [T ] [ & [

ROUT PAVDD PAOUT  TX/RX1 TX/RX2 T/ DVDD ENABLE

MAXIMN 19
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MAX7030

. 315MHz. 345MHz #1433.92MHz
ASKIgZ 75, B EHNZIiHIEI

1217/ &
BiTE &iTHH %A &L T
0 5/05 FAIRA _
1 9/08 HEANIHRSIIN+S, FRTCHE/AT G RoHSARER B8, BIRATS T Re kg% 1
AL SRRSO S T KR,
2 6/09 TWIE T Dy Kt (PA)RRSY . 15
3 11/10 W3 T AC Electrical Characteristics. Absolute Maximum RatingsFl #1215 2. 2.5 18
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