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ABSOLUTE MAXIMUM RATINGS
HVIN 0 GIND oo -0.3V to +6.0V

PAVpp, AVpp, DVpp to GND

-0.3V to +4.0V

ENABLE, T/R, DATA, CS, DIO, SCLK, CLKOUT to

GND oo
All Other Pinsto GND ........c..ooooviiiiiiis

-0.3V to (HV|N + 0.3V)
-0.3V to (_Vpp + 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...............
Lead Temperature (soldering, 10s)

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, AVpp = DVpp = PavpD = HVIN = +2.1V to +3.6V, frRF = 300MHz to 4560MHz, Ta =
-40°C to +125°C, unless otherwise noted. Typical values are at AVpp = DVpp = PAVpp = HV|N = +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 DVpp connected to 2.1 2.7 3.6 \
power supply
PAVDD, AVpp, and DVpp unconnected from HV|N,
ly Vol VM HV 4. . . V
Supply Voltage (5V Mode) IN but connected together 5 50 55
Transmit mode, PA off, | fgr = 315MHz 3.5 5.4
VDATA at 0% duty cycle
(ASK) (Note 2) fRF = 434MHz 43 6.7
Transmit mode, VDATA | fRr = 315MHz 7.6 12.3
at 50% duty cycle mA
(ASK) (Notes 3, 4) fRF = 434MHz 8.4 13.6
Transmit mode, VDATA | frr = 315MHz (Note 4) 1.6 191
at 100% duty cycle
(FSK) fRF = 434MHz (Note 2) 12.4 20.4
Receiver (ASK 315MHz) 6.1 7.9
Receiver (ASK 434MHz) 6.4 8.3 A
Receiver (FSK 315MHz) 6.4 8.4 m
TA < +85°C, Receiver (FSK 434MHz) 6.7 8.7
Supply Current IbD typ at +25°C
(Note 4) DRX (3V mode) 23.4 77.3
DRX (5V mode) 67.2 94.4 A
Deep-sleep (3V mode) 0.8 8.8 H
Deep-sleep (5V mode) 2.4 10.9
Receiver (ASK 315MHz) 6.4 8.2
Receiver (ASK 434MHz) 6.7 8.4 A
m
Receiver (FSK 315MHz) 6.8 8.7
Ta < +125°C Receiver (FSK 434MHz) 70 88
typ at +125°C
(Note 2) DRX (3V mode) 335  103.0
DRX (5V mode) 823  116.1 A
Deep-sleep (3V mode) 8.0 34.2 H
Deep-sleep (5V mode) 14.9 39.3
Voltage Regulator VREG HVIN = 5V, ILoAaD = 15mA 3.0 \
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DC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = PavpD = HVIN = +2.1V to +3.6V, frRF = 300MHz to 450MHz, Ta =
-40°C to +125°C, unless otherwise noted. Typical values are at AVpp = DVpp = PAVpp = HV|N = +2.7V, Ta = +25°C, unless otherwise
noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS

DIGITAL /O

Input High Threshold VIH (Note 2) 0.9 x HVIN \
Input Low Threshold ViL (Note 2) 0.1 x HVIN \
Pulldown Sink Current SCLK, ENABLE, T/R, DATA (HV|N = 5.5V) 20 pA
Pullup Source Current DIO, CS (HV|N = 5.5V) 20 pA
Output-Low Voltage VoL ISINK = 500pA 0.15 \Y%
Output-High Voltage VOH ISOURCE = 500pA HOV'Z'\é' v

AC ELECTRICAL CHARACTERISTICS

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = PAVpp = HV|N = +2.1V to +3.6V, frr = 300MHz to 450MHz, 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 300 450 MHz
Maximum Input Level PRFIN 0 dBm
Transmit Efficiency 100% Duty fRF = 315MHz (Note 6) 32 o
Cycle fRF = 434MHz (Note 6) 30
Transmit Efficiency 50% Duty fRF = 315MHz (Note 6) 24 o
Cycle fRE = 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 us
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 ASK (315MHz) -114
Manchester data rate, ASK (434MHz) 113
Sensitivity 280kHz IF BW, +50kHz dBm
ESK deviation, FSK (315MHZ) -110
average power FSK (434MHz) -107
Image Rejection (Note 8) 46 dB

MAXIMN 3
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = PAVpp = HV|N = +2.1V to +3.6V, frr = 300MHz to 450MHz, 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
POWER AMPLIFIER
Ta = +25°C (Note 4) 4.6 10.0 16.5
Ta = +125°C, AVpp = DVpp = HVIN = 39 6.7
Output Power PouT PAVpD = +2.1V (Note 2) ) ’ dBm
TA = -40°C, AVpp = DVpp = HVIN =
PAVDD = +3.6V (Note 4) 131 158
Modulation Depth 82 dB
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
Minimum Transmit Frequency fxTAL/ KkHz
Step 4096
Reference Frequency Input Level 0.5 Vp-p
Programmable Divider Range In transmit mode (Note 4) 20 27
LOW-NOISE AMPLIFIER/MIXER (Note 9)
Normalized to fRF = 316MHz 1-j4.7
LNA Input Impedance Z
putimp INENA - 500 AF = 434MHz 1-33
) . fRF = 316MHz 50
High-gain state
. ) fRF = 434MHz 45
Voltage-Conversion Gain dB
. fRF = 3156MHz 13
Low-gain state
frRF = 434MHz 9
_ N High-gain state -42
Input Referrgd 3rd-Order I1P3 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
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 50Q system impedance, AVpp = DVpp = PAVpp = HV|N = +2.1V to +3.6V, frr = 300MHz to 450MHz, 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
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 %0 kHz

) Manchester coded 33
Maximum Data Rate kbps
NRZ 66

CRYSTAL OSCILLATOR
Crystal Frequency fXTAL (fRF/—2140.7) MHz
Maximum Crystal Inductance 50 mH
Frequency Pulling by Vpp 2 ppm/V
Crystal Load Capacitance (Note 7) 45 pF
SERIAL INTERFACE TIMING CHARACTERISTICS (see Figure 7)
Minimum SCLK Setup to Falling
Edge of CS 'sC 30 ns
Minimum CS Falling Edge to
SCLK Rising-Edge Setup Time (Css 30 ns
Minimum CS Idle Time tcsl 125 ns
Minimum CS Period tcs 2.125 Us
Maximum SCLK Falling Edge to
Data Valid Delay Do 80 ns
Minimum Data Valid to SCLK ; 30 ns
Rising-Edge Setup Time DS
Minimum Data Valid to SCLK ; 30 ns
Rising-Edge Hold Time DH
Minimum SCLK High Pulse Width tcH 100 ns
Minimum SCLK Low Pulse Width tcL 100 ns
Minimum CS Rising Edge to
SCLK Rising-Edge Hold Time tcsH %0 ns
Maximum CS Falling Edge to
Output Enable Time tov 25 ns
Maximum CS Rising Edge to
Output Disable Time tTR 25 ns
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AC ELECTRICAL CHARACTERISTICS (continued)

(Typical Application Circuit, 502 system impedance, AVpp = DVpp = PAVpp = HV|N = +2.1V to +3.6V, frr = 300MHz to 450MHz, 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: 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 = PouTt/ (VDD X IDD).

Note 7: Dependent on PC board trace capacitance.

Note 8: The oscillator register (0x05) is set to the nearest integer result of fxtaL / 100kHz (see the Oscillator Frequency Register sec-
tion).

Note 9: 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 approximately 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.

BT (EHFIE
(Typical Operating Circuit, PAVpp = AVpp = DVpp = HVIN = +3.0V, fRr = 433.92MHz, Ta = +25°C, IF BW = 280kHz, data rate =
4kbps Manchester encoded, frequency deviation = +50kHz, BER = 0.2% average RF power, unless otherwise noted.)

RECEIVER
SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. RF FREQUENCY SUPPLY CURRENT vs. RF FREQUENCY
(ASK MODE) (ASK MODE) (FSK MODE)
70 T /F 6.8 ‘ 5 70 ‘ ‘ <
6.8 Ta=+12% C\\ 7% 67 Th=+125°C \/7'% 6.9 Ta=+125°C ,/%g
_ L — = 66 c - / :
= 66 - —1 g L~ A g />§ s
= TA:+B%7/ PR P S 68 [Tass85C ——
2o [T = - 2 Ta=+85°C e & /}/ ]
3 = 64 1 3 67 ’/ -
z 5 — =250 2 g3 el Ta=425°C > 7//{/TA:+25C
a a > 2
> > // / S 66 /’
D 6.0 @« 62 — 7] / Ta=-40°C
L~ T =-40°C - =a
58 6.1 Ta=-40°C 6.5
56 6.0 ‘ 6.4
2.1 24 2.7 30 33 36 300 325 350 375 400 425 450 300 325 350 375 400 425 450
SUPPLY VOLTAGE (V) RF FREQUENCY (MHz) RF FREQUENCY (MHz)
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HBETFHME (%)

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

RECEIVER
BIT-ERROR RATE

DEEP-SLEEP CURRENT (uA)

SENSITIVITY (dBm)

MAXIMN

DEEP-SLEEP CURRENT vs. TEMPERATURE

vs. AVERAGE INPUT POWER (ASK DATA)

BIT-ERROR RATE

vs. AVERAGE INPUT POWER (FSK DATA)

I 100 < 100 .
Vog = +36V / N _ \\
Veg =430V \7 o \ frf = 434MHz vt \ VF; 434MH?
e = = AN
Voo =21V 757/ = N R
oc [a=4
D‘\/ = 0.2% BER N \ & 0.2% BER \
/i e T A hica S D \\ e Lok ) S\ .........
/ 0.1 N 0.1
/) / fr = 315MH \
— ‘RF, ‘ 2 fr = 315MHz \
0.1 0.1 ||
45 0 3B 60 8 110 421 19 417 15 M3 M 16 114 112 10 108 106 -104
TEMPERATURE (°C) AVERAGE INPUT POWER (dBrm) AVERAGE INPUT POWER (dBrm)
SENSITIVITY vs. TEMPERATURE SENSITIVITY vs. TEMPERATURE SENSITIVITY vs. FREQUENCY DEVIATION
(ASK DATA) (FSK DATA) (FSK DATA)
|§ 100 Je o N 5
E g -9 N g
E -102 // E . \\\ £
// E 104 / 5 N
A = fof = 434MHz / / £z 100 A
T = 434MHz = Z e = &) = \
= =
=Zdil A e \
S 108 | — Z N\
frp = 315MHz \
110 — T 106 \\
‘ frF = 315MHz N
412 I . -108
40 15 10 35 60 8 110 40 5 10 35 60 8 110 1 10 100
TEMPERATURE (°C) TEMPERATURE (°C) FREQUENCY DEVIATION (kHz)
RSSI vs. RF INPUT POWER RSSI AND DELTA vs. IF INPUT PDWER
1 8 % 21 MAX7032 toc10 35
16 2 I 25
) —1 18 I
' 15
1o |- HIGH-GAIN MODE 4 / 15 RSS| N /
S 1w A J,-/ s 12 A , 05 =
e / T / = \z-\ =
2 08 2 05 o
: / \ 09 7 \ Yoa
06 A |/ Nscswren_| / "\ .
' POINT I )
04 . //\ ] 06 | 7 DELTA
' LOW-GAIN MODE — 25
03 :
02 Il Il
AGC HYSTERESIS: 38 | |
0 HYSTERESIS: 3 0 35
430 110 90 70 50 -30 -0 10 90 70 50 30 -0 10
RF INPUT POWER (dBm) IF INPUT POWER (dBm)
7
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(Typical Operating Circuit, PAVpp = AVpp = DVpp = HVIN = +3.0V, frr = 433.92MHz, Ta = +25°C, IF BW = 280kHz, data rate =
4kbps Manchester encoded, frequency deviation = +50kHz, BER = 0.2% average RF power, unless otherwise noted.)

FSK DEMODULATOR QUTPUT (V)

NORMALIZED IF GAIN (dB)

0.8

0.4

0

0

-20

RECEIVER
FSK DEMODULATOR OUTPUT
vs. IF FREQUENCY SYSTEM GAIN vs. IF FREQUENCY IMAGE REJECTION vs. TEMPERATURE
- 50 ‘ ‘ o 48 T T ©
E . £ fRF = 434MHz :
. o | ~T~L_ UPPER SIDEBAND |3 — 2
P H I~ H 2
\ .
4 z g d N\
/ s \ S 46 |fre=315MHz NN
z % 4848 IMAGE ﬁg%%i? 1 s N
pd = REJECTION 2
e = " frr = 434MHz E
2 =
/ 0 \J -
7
0 V/ LOWER SIDEBAND
20 2
104 105 106 107 108 109 110 0 5 10 15 2 25 30 40 -5 10 3 60 8 110
IF FREQUENCY (MH2) IF FREQUENCY (MH2) TEMPERATURE (°C)
NORMALIZED IF GAIN vs. IF FREQUENCY $11 vs. RF FREQUENCY $11 SMITH PLOT OF RFIN
T 3 0 g 5
6 \L
g
/ 5" 433.92MH
w A
\ N
18 \ 2
24
1 10 100 200 250 300 350 400 450 500
IF FREQUENCY (MH2) RF FREQUENCY (MH2)
INPUT IMPEDANCE INPUT IMPEDANCE
vs. INDUCTIVE DEGENERATION vs. INDUCTIVE DEGENERATION
IAX7032 toc17 IAX7032 toc18
% T 11 7] 220 90 o8 150
for = 315MHz a frRF = 434MHz
80 ——17 / 230 80 - -160
AN . AN .
& 70 |— IMAGINARY 080 or o 70 | IMAGINARY 70 o
o IMPEDANCE 1 = = IMPEDANCE y =
2 % N\ 25 B 2 % 80 &
3 / \ = 3 =
o = o Y =
= 50 / 260 % = 50 190 Z
— = — / <<
o y z o 7 =
£ 4 / 210 2 £ 4 200 £
e \ = +—~N \ =
%0 L/ REAL IMPEDANCEL L] _og0 20 REAL IMPEDANGE 210
ol | e
20 290 20 220
1 10 100 1 10 100

INDUCTIVE DEGENERATION (nH)

INDUCTIVE DEGENERATION (nH)
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B TAERFME (4)
(Typical Operating Circuit, PAVpp = AVpp = DVpp = HV|N = +3.0V, frr = 433.92MHz, Ta = +25°C, IF BW = 280kHz, data rate =
4kbps Manchester encoded, frequency deviation = +50kHz, BER = 0.2% average RF power, unless otherwise noted.)

RECEIVER
PHASE NOISE vs. OFFSET FREQUENCY PHASE NOISE vs. OFFSET FREQUENCY
50 r——rT e 50 r——r
fre = 315MH UI; T = 434MHz |2
-60 g -60 s
= =
E 0 £ 10 \
E g
g 0 111 ™ g o N[ N
o ™ o \
= -9 o 0 N
2 2 \
I I
& 100 & 100
\ \
N
110 110
120 120
100 1k 10k 100k 1M 10M 100tk 10k 100k 1M 10M
OFFSET FREQUENCY (Hz) OFFSET FREQUENCY (Hz)
TRANSMITTER
SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. SUPPLY VOLTAGE
16 - o “
fF = 315MHz 3 80 M 3 7 -z B
PAON B 55 | -PAOFF ] PAON g
WITHOUT ENVELOPE SHAPING /g ‘ g WITHOUT ENVELOPE SHAPING 5
= 14 ' o] A = 50 = 15 ‘ |
E LN 7 g T = +125°C E Ta=+85°C g
= = 45 ) =
[a'=y 0
S g2 |Ta=+125C vd £ 4o |Ta=ws5C - — 1 & |-  Tp=-40C
e AL N c — °
Y. G ———
a / a - a
3 Ta=+25°C 3 3 o
“ 10 /7/ 7 30 =] 74/67 o ¢
/ 25 1 Ta=+25C— TA=-40C____
8 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)
SUPPLY CURRENT
vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. OUTPUT POWER SUPPLY CURRENT vs. OUTPUT POWER
6.0 < 12 ; ; ; ; o 14 ; <
fiF = 434MHz ‘ g fip = 315MHz p fip = 434MHz | \ \ g
PAOFF 2 11 |- ENVELOPE SHAPING ENABLED — | g 13 | ENVELOPE SHAPING ENABLED — g
55 Tp=+125°C 2 z 0 =
z ] = /1 = /
E 50 fry-ssec 1 = / = /
g g ! 5 /
o= V/ & / 2
3 * 3 8 PAON ¢ 3 /
S L e X P4 S PAON 7
S 4 Th=+25°C 5 P // 5 8 24
° /, < 7 //
35 Th=-40°C 5 b—1 6 —— / B
| 50% DUTY CYCLE _— 50% DUTY CYCLE
21 24 27 30 33 36 A4 40 6 2 2 6 10 A4 40 6 2 2 6 10
SUPPLY VOLTAGE (V) AVERAGE OUTPUT POWER (dBm) AVERAGE OUTPUT POWER (dBm)
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(Typical Operating Circuit, PAVpp = AVpp = DVpp = HV|N = +3.0V, frr = 433.92MHz, Ta = +25°C, IF BW = 280kHz, data rate =
4kbps Manchester encoded, frequency deviation = +50kHz, BER = 0.2% average RF power, unless otherwise noted.)

QUTPUT POWER (dBm)

QUTPUT POWER (dBm)

10

TRANSMITTER
SUPPLY CURRENT AND OUTPUT POWER SUPPLY CURRENT AND OUTPUT POWER
vs. EXTERNAL RESISTOR vs. EXTERNAL RESISTOR
MAX7032 toc27-1 MAX7032 toc27-2
18 | 18 |
16 POWER 12 16 POWER 12
— ™ — ™
z M \ = z M \ 8o
g " \ bE z CURENT \\\ b g
o= = < =
[o'= \ o=
3 1 CURRENT \ 0 2 a 1 \ 0 2
z \ 4 B 2 8 4 B
N :
6 \\ 8 6 \ -8
4 | iar = 315MH | " 4 | fye = 434MHz 12
PAON PA ON
2 ‘ 16 2 ‘ 16
01 1 10 10 1k 10k 01 00100 1k 10k
EXTERNAL RESISTOR (22) EXTERNAL RESISTOR (22)
OUTPUT POWER vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE OUTPUT POWER vs. SUPPLY VOLTAGE
_ 14 . 14 _
o = 315MHz ‘ | 3 lpe =315z | | & Trr = 434MHz ‘ ‘ &
PA ON g PAON g PA ON g
| ENVELOPE SHAPING DISABLED g 15 | ENVELOPE SHAPING ENABLED z 1 [LENVELOPE SHAPING D\SABLE} =
Ta=-40°C = — Ta=-40°C — Ta=-40°C
Th=+25°C ‘S// g Th=425°C /%/ 5 Ta= +25°C %/
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(Typical Operating Circuit, PAVpp = AVpp = DVpp = HVIN = +3.0V, frr = 433.92MHz, Ta = +25°C, IF BW = 280kHz, data rate =
4kbps Manchester encoded, frequency deviation = +50kHz, BER = 0.2% average RF power, unless otherwise noted.)
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PHASE NOISE REFERENCE SPUR MAGNITUDE
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5| Bt B
Bl A Ihék
1 PAVDD TR IR . R ST 5% — 4~ 0.0 1pF A1 220pF f) 35 3% FL ¥ 8 GND.
5 ROUT LGRS . ROUTE T 644 1 b TR R BB ] . 3 ROUT E PA b s ak T 36 1) oy 22 8 15
FLBH . AL TR T HL BT, FHRUR] B S T LB 2B 1) 680pE A 220pF L 2% 7 H & 5% % B GND .
3 TX/RX RREAEWTF I . T/R 7 B I TX/RX 15 TX/RX24E 8% . T/R K HL P TX/RX 1 5 TX/RX2 W FF
TX/RX2 LI REAH ] .
4 TX/RX2 RIRMEWTE . — ettt . 2 0L LT fy7 T G
5 PAOUT ikt . 7ML — A bR BG4 ROUT), 12 HLBAT DU 3 K 4%
C FiE 9 2% ) — 43
B . SV N AVpp i £ A I EF+3.0VA A . AR B HI 51 0. 1pF A1 220pF LA AVpp 55 % 2
6 AVDD GND.
7 LNAIN N O TN AR
8 LNASRC T 3 7 L B O LB 1 I MR A, - %42 — A LB GND SR R LNA % A PHAT
9 LNAOUT | Mttt . o250 it — AN F I LC IR UG I #9E £ AVpp. ST G & MIXIN+.
10 MIXIN+ TRAT RS [ ARSI A . WAZBUAT LR 2 LNA [ i s«
11 MIXIN- IREE AR A . — R TTRESEIT LNA LC 1SR IEIE 5% 19 FiL 28 22 34 5 AVpp.
12 MIXOUT 330QIR AR H Y . FERET 10.7MHz AT 5% 0 i A
13 IFIN- 330Q AT BR I R ARSI A . 3T — S HL R S EIGND.
14 IFIN+ 330 HH 45 B 1 il K s [l AT . 42 10.7MHz Ho 55 366 I8 e 1 i o
15 PDMIN i VR e i L R (O L T (AR D 8
16 PDMAX il i At e e FL T (A R A
17 DS- ot R R ARSI A
18 DS+ Kol B e [ A A
19 OP+ Sallen-key ¥iCHa U i #5 0 BRI AR A A
20 DF B S 4 5 . Sallen-Key Bii Ui #5019 S5t A -
21 RSSI W RS SRR R .
20 R RIEABN R . & FINZ 8 TARER SR T . R PR, %8 TAEERRER . &
PIEBBEHLAG . %I RE L AT o — AN B A A AR
23 ENABLE fHRE. WECPE N IER ST, KRBz R A S
24 DATA TSRO i /% % B A
25 CLKOUT A DR IS 3 A5 2% v i
26 DVpb Borm . AR ATAESEIT 51 A 0.01pF Fl1220pF B 75 55 2 GND.
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HEABNTHPLL

5B RE (4E)

EE] B Ih&E
27 HVIN RS A . T 3VEME, HVNEZERIPAVpp, AVppMDVpp. XFF5ViEfE, HVNESV.

PR AT BEHEAT 51 14 0.0 1E 1 220pF HL %5 5% 1% 2| GND .
28 CcsS BOBOMREES, KETAER.
29 DIO ERATHE O BB R A
30 SCLK RATIE DI A A
31 XTALA TETRE A L. ARSI S N T XTALZ S s G A, W38 343%5 | I 2 GND.
32 XTAL2 FPRETA 2. Al NS i A R A UK B XTALD.
EP GND PR A AR R B AR A DL IE B AT

TELE R
300MHz 2 450MHz ) CMOS Ui % # MAX 7032 fill_E — £24p R
TO A BRI AT A4 il — 28 IR 2 B B8R 2 10 1) o 38 % S A B2l
BERE . %AV kIR & ASK FIFSK ¥ . fir A & 5o
FHl N ET A RNK G AR, BB L fxrar / 4096
B K AR R RS AU M0 R . AR B — MR G &
TEBNE ARG 4 . W PR, SR E g
PLiRii5 33kbps (‘2 W1 HrHFiS) 566kbps (NRZAY).

el g

1RIERT (LNA)
MR — AN BRI B AR, BCA 7 AhE B s B, W]
SEBZA30dB UL G AR, MK, ISP T LNAKI A
i 9 R 4% DG T P 4% LA R LN i M s 45 VR A1 2 i AL ] ) LC
TR M 2%
&1 B, U F, % 3 3 7E LNASRC FITAGND 27 Ja] 3% 48 — 4>
PR A . 1% H A B LNAIN % A B0 A S23B, W] RI%
VEFE AR 4 ABHL BT PCBARIR R 2. % ABLBL A S0QRT, HL
J R E (B 7 31SMHz M1 502 120H, 78 434MHz 31 i i
10nH, {HJ2 12 BOE 3 PCB AR E 24 BE 1952 . LNASRC
AT DSR2 3 DL I 2 1dB i R, {FL S AP DL e
WIEF AL .
HEFEF] LNAOUT fY LC U HRUS L &t LS FICOAL AL (2 L 44
Ty ) . PR R AR T ZER I RE S A SR 9 LS FN
C9. BRI TG

M AXIN

1

fo
275\/ LrotaL xCroTAL

H o, Lrorar = L5 + Lparasiticss Crotar = C9 +
CpARASITICS -

Lparasitics F1CparasiTics B PCBEL . £ 5. R
AT 0 BT . K MR L TR R I . XY
HE RN TE = ATUR BE M, A X IR BT A% O AR
AR KB R . AT LI LB AL i8R O 3 . &
A A PR (B H TE SpF 3 TpF 2 [H] .

Bahiga#E# (AGC)
BAGCHERERS, Wi RSSIAYHH . 24 RSSIAY i 15 2
1.28V, AH4 T KZY-55dBm i 5 Sk A D260, AGCH I
VG MR A 4 2 T A o X 4 A I A 2 ({1 MR A B
% 36dB, M MK RSST4 H B A% 540mV 2] 740mV . 24RSSI
g HL AR T 680mV (Z4-59d Bm S A5 ) F Bst [ 78 3 W]
PRFEM AGCEE BTG, LNAWE Jisii#. AGC kY
H4dBAYHEE] . AGCHE N T RSSIFYZhZSTE R, FIEMAX7032
FEOdBm.  18dB ¥l il ¥4 B 1) 5o A 4w A BF 7 A AT 19 ASK i
Hi. 7EASK 8 FSK X AGCHB A AATE Y, AT LKW . FSK
BT AGC AR LT, FN KR IR EARSE
W FSK ) 4 6E .
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HH TN STPLL
4

MAXT7032 () — A A FE R R AR A 42 A T 850l &
T LN AT SR BT SAW IER 8% . A8 A SAWIE
PRI AL B T R A, b RRIUHES, /b H
A T R B AT B AS

TR A9 A B 0 T — X LU i I A A S B A 0 A £
10.7MHz H 8 19 F 2S5, % FR IR E A (B, fLo = frp -
fip) . BEATAM ] PR ) X 6 1 5 1 1L B 51 L P sl
46dB Y HL T AR . R AR AR BT R B
AR SR A . AP — AN TRAR R B R Ak 3
& TUEh330QF BT, DL R 4h330Q 11 e 2 A5 e
. IKEh330Q M 0 B i 55 29 8 20dB. EE,
MIXIN+FIMIXIN-fiy A 7E Zh 88 SEAR R 9 -

BYNA AR (PLL)
MAX7032 A F — 4 [ 72 8 BN 7 4 A0 37 A 20 LO

FraERPLLICIE, BIRERBIED & SRy . AR,

S 2N LR E R RN . FEEH LA
500kHz. RE. IFHIZ RN L RUNT 2R
fREF = (fRF—fIF) / 24

H4i (IF)
OB 2243 330Q B 2k R DU IC J 41 i) P s DR 4% . B
63T A A IR HOK 287 AR 29 65dB (B 35, Hm JE I
AL R 10 TMHz [ H A 3, 3dB A 5529 10MHz.
X T ASKE0# , RSSTHLE G g A 2 &7, 72— A

T oSS S X EE . HEI29 o 1SmV/dB B i i -

XFFFSK, B i &5 i ) #0k A PLL KR 455 . FSK
VR EE 1129 24 2.0m V/kHz .

FSKEIE
FSK ffe 88 F| F — A8 55149 10.7MHz F) 400FH B3R 5 i A RE
ARG S, FA 22 A . PLLANM 1T 7~ . PLL
{4 i A\ I FE R A B AR A8 0 i . PLL £ 4 1 Pl S o %5
MG SRR, #UEHE N2.0mV/KHz. F
n, — N A2 K SOkHz B FSK A5 5 75 4% thl 4% b 7=t —
AN 100mVppfF5 . XA~ F il B HE 3 2o 3745 Fi % ok 17 0 i
FIPR I .
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TO FSK BASEBAND FILTER
AND DATA SLICER

PHASE
DETECTOR

CHARGE LOOP
PUMP ™ ALTER

>

10.7MHz VCO
2.0mV/kHz

1. FSK fi# il #s PLL JE 22 [

FSKfif 1 #i PLL 75 ZLAHE R 11 B Ak Bt 5 o e A 1 38 L LA
B AN BER RN . Ok TAGHEFSK AR MR N E 2 (F 8.,
S RGHETDI . BORAGHERT (] 150ps . 75 AR Sy
3 (DRX), FSKff i A HEEICIR H AR IR BT E 30T 5

B RS
FA T A VR B 1) 308 I % 2 2 B 1K Sallen-Key Ui #% . 1
JUOLE R A B P L BELAT S SRR A D e 1 .l
PHEESNERERZY AT T B4 A A S DL A [ B8R B SR AT
k. %FASK, DAkHz R 1945 f50 3R M 1% & R Dl kbps
FOoRM . e SRR K RN 36 (R NRZEL
P KL RN 1.565). W FESK, 45 5 5% 1% & 4 2L
kbps H/n . e 2 TR EOIR KX R W26 (R
NRZ UG & 15 R A 1A5) . AR R4 M35 5 3 B i R ]
DU AR s, RO R . RS TiHE
CFLHICF2I0 &%k .

£1. ITECF1FICF2& %

FILTER TYPE a b

Butterworth

1.414 1.000
(Q=0.707)

Bessel

1.3617 0.618

(Q=0577)
M /XI
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P2 Bt 7= G A m] A= A B AR TR 2 o D 8 R B . B AR R %%
B A FLAT AR B SH A G U R, AR DB U A D
AP AL 40dB TR I . DL ZEIRUS D A FoA St
GiERALL VAR b 6 213 A GBS I T U /A A R
FHSR R HANE 1 PR .

b
" a(100kQ)(m)(g)

Crpe—— &
F2 = 4(100kQ)(m)(fc)

CF1

fo & BHAR Y 3dB 4 MM .
BIan, 3 — 5 AR Jy SkHz 19 B RHR ZE D8 B 4% -

- 1.000
F1 = 1.414)(100kQ) (3. 14)(5kH2)
oo 1.414

F2 = (4)100kQ)(3.14)(5kH2)

~ 450pF

~ 225pF

VEEARME A LS, Cpy N4T0pF, Cry W 220pF. 7E M7 7
S g, CrpMICry s Al HICI6FICLIT R IR .

HIER GRS
T80T PR M e e R B P DK L e e SR
FIFH — > HE B e o HE BB AU B AR T PR A S S 1] R
FL M Fi DS- 51 B0 R Dl 3 3 B R PR RS EE B0 9
SRS -

TRZ S MR 7= A Rl PR A% TBR A . B, (&3 T 7Rl
AL — A HLBEL A — LA . XA U I A R
AT, IR TTRRE RO %8 19 50% . A XA
Gitly, LSEMESRMNTIRE S A shiFE, R
W22 . RANCH MR IR BR U S 08 B Y . B
PRRCHLER B985 AAFITAR T CRBE 1045 SRR 5 .
TEXA g, — K H NRZwAS A 05 1 al RE 1T FR (B &
AR o R S A A A A R K O 1Y 2 A
T%, RG] R E AT

MAXIMN

HEABNTHPLL

MNEXMN
MAX7032

RSSI OR
FSK DEMOD

100k

100kQ

2. Sallen-Key i 401 € I 7%

MNAXIN
MAX7032
DATA
SLICER
DATA DS- DS+
R

C

L

3. R B 7 2 R PR TRR 1

P 4 It 7= D0 ) P s AR ARG e 7= AR T T PR A 25 4 . XA
2 R DA 1 PR 80 B O 0 R A i L )

IE B K75
e KA I 4% (PDMAX) Hlf /(A i #% (PDMIN),
WA R A L, WE4T R, 7240 DC YL H
JE 285 eI 1 ASK 155 8 FSK ff V3 (5 5 A i (IR G . H
PHER ML T LR WS TR, AT e (E A U 75 2h S IR R 4K
T U U iy HE P R VA AR A
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HE NG HPLL

AKXV N
MAX7032
+ U opeak | " peak Y
DATA DET DET
SLICER
A 4 A
¢
| DATA PDVIAX POMIN
R R
L 4
[ —c
L L

V4. e R 7= A A PR W T TR

o 5 o 1 G WA (DA D0 8 7= A — A T 50308 i e v A
AR T S I BR PR W 25 1 1R (225 SR IR e 28 — T
P 4). W {E A6 I 25 I 2% 5 RC IS ] 5 S0 5 /0 ¥ & N B
JEHIRI S

NS AGC 8 g5 b B b 45 58 % S (R 25 5 S IR B
AR EAA, WEEARE AR AT DU B R T R A
FIAERAG U, PR IR SR IE AT . MAX7032 H A W {H AR
U S IR B AE S (TRK_EN), AT DL o7 066 8 46 0 2 1)
H(Z2HKS). B TRK_ENW BN GEHE ), e FAR
V(AR I # AR IR B AE S . M TRK EN B % (24
0), MIEERR e E EwiEfr . HIC LE. MK
A e R . NDRX B (W IRIR PR, SR 7
P B AN 19 AGC 3 25 ¥ 2 SR, TRK_EN D g #4 I it
HEhFT . F T 05 B G I e LA oot 38 ST/ 08 3 g B
JIT DA Sz 4 3R 8 BRSE 0 F Bh B AGCR B . 2 IR 6 bR 4R
BF5. BrEShEHITIESN, TRK_EN i8] @t & 1 k4%
il (B W AAITE RO —A).

KRIERE
I (PA)
MAXT7032 B T . Wt T CZRBURAs. il

8 24 14 i DG PR 2% RE AR B AN R BT R 2k, (45 PCB R
FEREH S0QKE . 15 50Q KL )i 1 DT HC [ 265 WL L 70 ji7

16

MAXIMV M"[V)'E“ﬂgoMTgEAK
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]
PDMAX
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TRK_EN =1 -
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: :;— RECEIVER ENABLED, TRK_EN SET
seeeefessciees s Lageses TRK_EN CLEARED
© =] :MAXPEAKDETECTOR

200mV/div ...i.... sealleiriaforainaraii
: FILTEROUTPUT: &

"3 MIN PEAK DETECTOR!
: Goeceifiaie DATA OUTPUT -4
DATAOUTPUT L. i e )
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.
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6. FSK BT AU (B 42 0 i 2 HL R R

JH R . i DT ) %10 71 288 0 1 D 5 8 R 2 BH B e
3 PAOUT W & AEBL BT (5115). PAOUT W& HEFHL BT A
250Q.

25 25 IE BRI O, PA R S RB0R =K 32% . D
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BEFE

MAX7032 P HFELA B 2& JHBE H B, 34 PA 19 s A JF 34 i
AR 2 18] (2 WAL JH ) . E ASK AR N 8.4
VREE LB I 2% T PA /W #E BRI PA K S 5
B INB AT

SEN S SHEER
MAXT7032 i — 4~ 52 4= 46 i 1 43 N 23 5 AR 3R A S % 5
WA . A R BIARER O, RS IR A, #D
TR NER. BREEH 5E K28 200kHz. 16437 43BN 4345148
P32 FE A fcrar / 4096 (2K JAHE S AR . Al B A 40 119
A5 ER VR AT R e S A R B A SO S Y 2k Hz AP,
Pl F A T AR B A AT RE
A3 BN A BBU4E M0 S 35 e FSK AU ARG T A, 52 T BR
T IR A S |7 A A A Sf 1) )
SRR PLL 440 2R 5000 B BOR o BGHE o o s B .
THTFR) 945 18 T ATV S Exepar, DA SRR IR B H 33 0 2
S| A2 TXLOW (2717 2$0xOD F10x0E) F1 TxHIGH (37 £ %%
OxOF F10x 10) A {H :

1B B /ASK /Y R S Hi R = 315MHz, IF = 10.7MHz:

(frr —10.7)
24

XTAL = =12.67917MHz

IHH

j£ﬂ44mw=ﬁmeﬁﬁ%%ﬁ
XTAL

H1 T A5 PLL 73 A3t 1) [ A A, BB MAXT032 /9 % 4t
WA BT AT AR, A0 J0 M BIUR B A5t o A0 2 280 O 25 %
(B0 16 (9 [ 52 M FS . MAXT032 5 55 455 2 77 2 S A2 (6
TR, Ak A R ey e B A Nk
L3 g

HEABNTHPLL

(ffi—m)mogs R A B
XTAL

FERXAFrfr, U BERIEOR 36,225, 575 i1
8D81. miFT (8D) FAFF4O0x0D, MRF17 (81) A
A AF A OXOE .

FEFSK AL, & 5145 % % T 25 A MAX7032 & 5145 5% %5 17
I RS . THE AN B TR . ASKBRES R S 4R
T4 A MAXT032 % 59515 3 7 2 (O R 49

HBE
MAX7032 0]t 2.1V R 3.6V AL, Al f4.5VE55V
LR AL . AR 4.5V ESSVELE, A MR
JEAR S SVET A Rt i TAER B3V,
IR MAXT0324E3VHEJE R TAE, PAVpp. AVpp. DVpp
FIHV N GEEEI3V . fFASVHRER, HVNEERE, 1
AVpp. PAVppMIDVpp#EfE— 2 . FEXPAMEHS T, DVpp.
PAVpp FIHV NGB 0.01aF F1220pF L2535 36 £, AVpp

0.1 pFAI220pF L2 354 2 . T/R. ENABLE. DATA.

CS. DIOMISCLK:# it 10pF LA S5 i 4t . BT A 55 B
AR AT RESEIT AR 51 R

KIE/MEW KL TR
MAX7032 P& SPST RFFF 3¢, it il — e s R T
POV RTINS I — A K2 (S W AT L)
TR, JFRATHF, DR, 2B & LIHELNA
BB /N TEREWA, FFRME, EPATHMTE
W — SRR, 7ELNAR A G REERE . AEX P T,
HMERE TC R R 1 R PA S B AR A B R £k, IR SR LNAK A
2R R SHE S
FF I RS B AMEBI B g A S T/R AL (BC & 27 74 026 6131)
W, T/REIE & P Bt A £ RS
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HE NG HPLL

R 1R S 7% (XTAL)

MAX7032 ) XTAL#R % #5 7E XTALL I XTAL2 5| Jfl Z [A] 2
BLA SR IRLA . EX ST, I EPCB % A4 AU,
U4 T DI S (6 1 4.SpF A9 AL . BT A0 B
18058 B 7% F MAX7032 8B i35 B8P0 2 1 PCB 0%
A, E—AREE. IR U R AL 5
R, S RIS B T TR, 18 A2 0
BRIR . P SRR MBI, 5% I B
SHK.

SRR, RS ERGHAET . WK, & EE AR
SETREME. {0 ARBEWLIR, i
AR BB  (EALE B R SR AT B A T R
#3.

TR (A6 2 HE A, WSMOASI T A S ik, 8
SIS

fp Cm. 1 1

2 \Ccase +CLoap  Ccase +Cspec

x106

Hr:

fp Ay it (AR 22 5 B4 1 ppm H -
Crn HER IR SIS LA
Coase MANTEHLES .

Cspre AWHLAE MER LA .
Croap M bR A E LA .

Lk A A EZR, M Croap = Cspee, #
S K 0.

BITE#EO
BN
MAX7032 5 3284 D 4w fe . FiEm A LJUEER 7. 8.
9 FT 7R B I
Y CS N E AT, DIOZMFURFFLHEF, By kDRX
7R mr, MAX7032# A B S8tz . $3fR 7 SCLK
B LA, Hb e G 2 AR E . SRR A
MMSBIFUh, MKk N4 (C[1:0]Z WFE2). A fF et
(A[5:012 W3 3)FEHRE(D[7:012 W 4).

R2. e

tsc —p»| [—

((
)) —
S fcL fa—
SCLK ’J> _‘

C[1:0] DESCRIPTION
0x0 No operation
0x1 Write data
0x2 Read data
0x3 Master reset

- tcs 'l
cS
((
— 0SS [a— fcH | )) tosH

v
‘$

—tpy —
DS jt— , trH

Ny

l— tpy ~><
Hi-Z I

N

7
AN

ST F

DATAIN

DATA OUT

R
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Y
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REGISTER A[5:0] REGISTER NAME DESCRIPTION
0X00 Power confiquration Enables/disables the LNA, AGC, mixer, baseband, peak
9 detectors, PA, and RSSI output (see Table 5).
Controls AGC lock, gain state, peak-detector tracking, polling
0x01 Control timer and FSK calibration, clock signal output, and sleep mode
(see Table 6).
Sets options for modulation, TX/RX mode, manual-gain mode,
0x02 ConfigurationO discontinuous receive mode, off-timer and on-timer prescalers
(see Table 7).
. . Sets options for automatic FSK calibration, clock output, output
f 1
0x03 Configuration clock divider ratio, AGC dwell timer (see Tables 8, 10, 11, and 12).
Sets the internal clock frequency divisor. This register must be set
0x05 Oscillator frequency to the integer result of fxTaL / 100kHz (see the Oscillator
Frequency Register section).
0x06 Off timer—toFF (upper byte) Sets the duration that the MAX7032 remains in low-power mode
0x07 Off timer—toFF (lower byte) when DRX is active (see Table 12).
Lo Increases maximum time the MAX7032 stays in lower power mode
0x08 CPU recovery timer—icpy while CPU wakes up when DRX is active (see Table 13).
RF settling timer—tRr (upper During the time set by the RF settling timer, the MAX7032 is
0x09 byte) powered on with the peak detectors and the data outputs disabled
to allow time for the RF section to settle. DIO must be driven low at
0XOA RF settling timer—tRF (lower any time during tLow = tcpu + tRF + toN or the timer sequence
byte) restarts (see Table 14).
0x0B On timer—toN (upper byte) Sets the duration that the MAX7032 remains in active mode when
0x0C On timer—ton (lower byte) DRX is active (see Table 15).
Transmitter low-frequency
0x0D )
setting—TxLOW (upper byte) | Sets the low frequency (FSK) of the transmitter or the carrier
OxOE Transmitter low-frequency frequency of ASK for the fractional-N synthesizer.
setting—TxLOW (lower byte)
Transmitter high-frequency
OxOF )
setting—TxHIGH (upper byte) | Sets the high frequency (FSK) of the transmitter for the fractional-N
0x10 Transmitter high-frequency synthesizer.
setting—TxHIGH (lower byte)
. Provides status for PLL lock, AGC state, crystal operation, polling
OxTA Status register (read only) timer, and FSK calibration (see Table 9).

MAXIMN
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COMMAND ADDRESS DATA

K8, B AT

os_|

oo [ [elefelelulm) 0 o o s

Wﬂw 1
0 0

(o o o o e o oo o SO0 )

|<— READ __mle— ADDRESS —mje DATA

COMMAND

]

> |e REGISTER DATA ——»a- REGISTER —»
\ J

DATA

16 BITS OF DATA

[ | i

oo [7] o [slmelelmlm)o o 0 o o

 JUWUUUU UV UUUUUULUUU UL

hoenoans

fe— READ —pla— ADDRESS —te DATA

COMMAND

C REGISTER DATA 44

8 BITS OF DATA

9. 32& BT 00 i <

Bk —MEam4)a, F—ACSFAYDIO AfEMAXT7032 4
. CPUMLFEIRAT4 )5 I CS M DIOL BN Z=E,
XFEMAXT7032 7] ABR sh b i th 2 . O /R 34k 10
TR, AL 16 A8 AN SLCK, Hha&HwF
AN TR . IR HIZ R, A AR DIO.

20
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R4 FEHREE

=B TN T HPLL

NAME (ADDRESS) DATA

D7 D6 D5 D4 D3 D2 D1 DO
POWER[7:0] (0x00) LNA AGC MIXER BaseB PkDet PA RSSIO X
CONTRL[7:0] (0x01) AGCLK GAIN TRK_EN — PCAL FCAL CKOUT SLEEP
CONFO[7:0] (0x02) Mode TR MGAIN DRX OFPS1 OFPSO ONPSH1 ONPSO
CONF1[7:0] (0x03) — ACAL CLKOF CDIVA CDIVO DT2 DT1 DTO
OSC[7:0] (0x05) OSC7 0OSCe6 0OSC5 0OSC4 OSC3 0SsC2 OSC1 0OSCO
torrF[15:8] (0x06) toFF 15 tOFF 14 toFF 13 tOFF 12 toFF 11 torF 10 tOFF 9 tOFF 8
torF [7:0] (0x07) tOFF 7 tOFF 6 toFF 5 tOFF 4 tOFF 3 tOFF 2 torF 1 torr O
tcpu[7:0] (0x08) tcpu 7 tcpu 6 tcpu 5 tcpu 4 tcpu 3 tcpu 2 tcpu 1 tcpu 0
tRF[15:8] (0x09) tRr 15 tRF 14 tRF 13 tRF 12 tRr 11 trr 10 tRF 9 tRF 8
tRF [7:0] (OX0A) tRF 7 tRF 6 tRF 5 tRF 4 tRF 3 tRF 2 tRF 1 tRr O
ton[15:8] (0x0B) toN 15 toN 14 ton 13 toN 12 ton 11 toN 10 toN 9 toN 8
toN [7:0] (0x0C) toN 7 toN 6 toN 5 toN 4 toN 3 toN 2 ton 1 ton O
TxLOW[15:8] (0x0OD) TxL15 TxL14 TxL13 TxL12 TxL11 TxL10 TxL9 TxL8
TxLOW[7:0] (OxOE) TxL7 TxL6 TxL5 TxL4 TxL3 TxL2 TxL1 TxLO
TxHIGH[15:8] (OxOF) TxH15 TxH14 TxH13 TxH12 TxH11 TxH10 TxH9 TxH8
TxHIGH[7:0] (0x10) TxH7 TxH6 TxH5 TxH4 TxH3 TxH2 TxHA1 TxHO
STATUS[7:0] (Ox1A) LCKD GAINS CLKON 0 0 0 PCALD FCALD

ELEZ#EZ (DRX = 0)
TSRO, b Y B BB 0% i it PR R G
FfEar (FFAEAR0x00) e FHL. SLEEPfY (FF7F450x01 1)
007 B A I B YR IC B A7 28 JORL, ARt AR IR IR A
X BFRERGHT A (FAEAR0X05) H Y SR 4
I3 BRI FEARHNE], T 6 RE 40 100 5 I 2 A FSK g
PGPS . 1Z%0H R frar, / 100kHz [ HURE 25 5
AR FSKIZUR IIRE, 7 TAERT T BT — IR FSKALHE 5
A, ARSI, RS REN LT .
205 B2 WASHE TR

FEELEREWHEC (DRX = 1)
EAEEL BB (DRX = 1), MAX7032 H J§ 25 77 58
(0x00) P MBI, HeUSOBEHOAR B8 P 3052 I 28 topps topus
tRp Al ton 7E OFF FION [RI Y14 . ] I i BV B % V% v 25 17

MAXIMN

e (FFIFAR0x05) MFMERE A S0 2250, 1ZAH 2 frar, / 100kHz
MBS S 0. R85 — Uik A AR SR AT, 7 A
HEER &R (B W RHMEFT).
MAX7032 i — RFINFER 2 (tore~ tepu~ REFtON) K
FERE R DB . 24 CSHMDIO AR, &l & 5T
Ji. MAX70327EDIOS| At B4 M #S Ehr, B AR P ab
JAECS N LTI, #iDIO#E A =45,

TE topp WA Z FRAL 4 7T 3 A RERBE . DIO B M BIAIR
ERAE, 5 DIO kM Ik F Rl /E 2 CPU I e i {55, CPU
WAIAE tow 28 1k Z HTH) (tepu + tRE + toN) /o SIML AR T,
¥ DIOBK B . — Higp 1k Hton B2, MAX7032
fiReRn . CPU ST ZL5 42 IS 4icHs i b AR 15 DIO 24y
KRHLF. tonZ 1k 2 JE B DIO ] A MAX7032 4 2 DIO,
A B topr E R 5 -
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HHTHNGTHPLL

x5 BIRELEF Fa8 (Mutk: 0x00)

BIT ID BIT NAME BIT LOCATION (0 = LSB) FUNCTION
1 = Enable LNA
LNA LNA enable 7 0 = Disable LNA
1 = Enable AGC
AGC AGC enable 6 0 = Disable AGC
MIXER Mixer enable 5 1 = Enable mixer
0 = Disable mixer
1 = Enable baseband
BaseB Baseband enable 4 0 = Disable baseband
1 = Enable peak detector
PkDet Peak-detector enable 3 0 = Disable peak detector
. 1 = Enable PA
PA Transmitter PA enable 2 0 = Disable PA
- 1 = Enable buffer
RSSIO RSSI amplifier enable 1 0 = Disable buffer
X None 0 Not used
*x6. ZHIFFaR (Huit: 0x01)
BIT ID BIT NAME BIT LOCATION (0 = LSB) FUNCTION
) 1 = Enable AGC lock
AGCLK AGC locking feature 7 0 < Disable AGC lock
. 1 = Force manual high-gain state if MGAIN = 1
GAIN Gain state 6 0 = Force manual low-gain state if MGAIN = 1
Manual peak-detector 1 = Force manual peak-detector tracking
TRK_EN } 5 .
tracking 0 = Release peak-detector tracking
X None 4 Not used
PCAL | Polling timer calibration 3 1= Perform polling timer calibration
Automatically reset to zero once calibration is completed
FCAL | FSK calibration 2 1 = Perform FSK calibration N
Automatically reset to zero once calibration is completed
1 = Enable crystal clock output
KOUT I clock | 1
Cckou Crystal clock output enable 0 = Disable crystal clock output
1 = Deep-sleep mode, regardless the state of
SLEEP Sleep mode 0 ENABLE pin
0 = Normal operation

22
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R BEFeadaIa 452 ASKIFSKIL X 78,

xR7. BEFESO0 (Huik: 0x02)

=B STHNGTITPLL

BITID BIT NAME BIT LOCATION (0 = LSB) FUNCTION
1 = Enable FSK for both receive and
' transmit
MODE FSK or ASK modulation / 0 = Enable ASK for both receive and
transmit
1 = Enable transmit mode of the
transceiver, regardless the state of pin
TR Transmit or receive 6 TR
0 = Enable receive mode of the transceiver
when pin T/R =0
MGAIN Manual gain mode 5 1 = Enable manual-gain mode
0 = Disable manual-gain mode
Discontinuous receive 1 = Enable DRX
DRX mode 4 0 = Disable DRX
OFPS1 Off-timer prescaler 3 Sets the time base for the off timer (see the
OFPSO Off-timer prescaler 2 Off Timer section)
ONPS1 On-timer prescaler 1 Sets the time base for the on timer (see the
ONPSO On-timer prescaler 0 On Timer section)

=8 MLEFTFAE1 (HtE: 0x03)

BIT ID BIT NAME BIT LOCATION (0 = LSB) FUNCTION
X None 7 Not used
1 = Enable automatic FSK calibration
ACAL Automatic FSK calibration 6 approximately once every 60s
0 = Disable automatic FSK calibration
1 = Enable continuous clock output when CKOUT
Continuous clock output =1
CLKOF (even during torr or when 5 0 = Continuous clock output; if CKOUT = 1, clock
EN pin is low) output is active during Ton (DRX mode) or when
EN pin is high (continuous receive mode)
CDIVA Crystal divider 4 CLKOUT crystal-divider MSB
CDIVO Crystal divider 3 CLKOUT crystal-divider LSB
DT2 AGC dwell timer 2 AGC dwell timer MSB
DTH1 AGC dwell timer 1 AGC dwell timer
DTO AGC dwell timer 0 AGC dwell timer LSB

MAXIMN
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HEABNTHPLL

x9. WEFHESR (RiE) (Mdk: 0x1A)

BIT LOCATION
BIT ID BIT NAME (0 = LSB) FUNCTION
1 = Internal PLL is locked
LCKD Lock detect 0 = Internal PLL is not locked so the
MAX7032 does not receive or transmit data
. 1 = LNAin high-gain state
GAINS AGC gain state 0 = LNA in low-gain state
1 = Valid clock at crystal inputs
CLKON Clock/crystal alive 0 = No valid clock signal seen at the crystal
inputs
X None Zero
X None Zero
X None Zero
L . ) 1 = Polling timer calibration is completed
Polling timer calibration S . o
PCALD 0 = Polling timer calibration is in progress or
done
not completed
1 = FSK calibration is completed
FCALD FSK calibration done 0 = FSK calibration is in progress or not
completed

F10. B stk iz &

CLOCKOUT
FREQUENCY

Disabled at logic 0

CKOuUT CDIV1 CDIVO

IXTAL

XTAL /2
IXTAL / 4
XTAL/ 8

alalala]lo
|2 |JO|O | X

—|O|=|O|X

IRF e EF 7as (HhHl 0x05)
MAX7032 1) P &B 4 55 4% B¢ b 4 451 2% 43 45 3] 100kHz .
MAX7032 i 1% 100kHz FI B 405 S 3017 B AR HE, FHik
BEAINHINR . B ARG w402 A A A 1Y 163 i S0
Eﬁ%ﬁfxTAL / lOOkHzE@?&é&a

24

Ban, NSRRI 315MHz, fa RS 4 12.67917TMHz.
MRS R % DL 100k Hz, FefBilt i B0 127, s 16 3EHI0)
Ox7F. HMTE315MHz, OxX7F 5 AYR% f#i 2R 2F 17 4% .

AGCRIFEHRTES (HEtif 0x03)
AGCRH5 2 I # FE RO R AR T AGCHI I TR G, 114
AGC R +E — BB ] (AR 9 2R A . SR 3zt [ 5 g2k Zh
FAMETAGCT IR, WILNABEA B BIHIRE . X XT ASK
SRULAER EE, WO IEHIBE ) T E TR, (KR
AR TR, A 45 e 48, AGCETER — k1T
P,
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AGC (5151 2 iR A% R AGC (R A8 A B
AT SR

2K
PRFFI ) = ——
fxTAL

HhKREIE 2 Z A+ BEhard; 2 WKL,
AT REKE, BT REER I i iy a4
K=>=33x loglo (f%#_fﬁﬂ“lm X fXTAL)

X S MRS (50% iz k), AR ) 2 /0 B 350 AL
JEAR P4 . X T NRZEAE, PRAFIS[R] B2 350 H 8 R T 18
%7 & (R R ilan, RA SIS, 7£315MHz
(fxraL = 12.679MHz). {5 B33 Jy4kbps (O A = 125ps)
i, (R 7k T 250ps:

K = 3.3 x logjp (250ps x 12.679MHz) = 11.553
PR 1LSSARM BT & 4L, K = 13T A6
6. AGCHRFFEN fr EHRBE A HEHE N0 (K = 9).

F11. AGCHEERRALE (it 0x03)

=B THNGTHPLL

Vi3
MAX7032 7 k% S e YS b o sl 32 I FSKAE S, 20T
TG U SR AR 56 T E I SR A ME BN R . RER S — R
Wl IET % 8 T IR AR T4 (A7 4% 0x05) 194340
B (B NIRRT AT). RIG, MHRERMZ K
FIIF iR IR Bl .
WA E R AR (A AFA$0x01, 173) PCAL = 13kA%
HESE 0 2 I 28 . 58 BT RS A 77 #8 PCALD . (377 8%
0x1A, firl) #1, PCALfE R0, WHRMAX7032 TAE
FEE SRS, e i iR O R AU
% E FCAL = 1RIGHEFSKIRI S . SERJE A EHF
e (FHER0x08) BYFCALDA K1, FCALA & 7 40.
T 32 SR S RIS PSK B IRE,  Zom SR 3, R e Y68 Pl
HBBRARE, 75 B PSK IR . E BhicifEThAE
HL B A B AT — RS (ACALYL, #8). frIFdEsgis:
Wkt e A FSK B0 s (AN fE) & —1
N L SR 5 Bh A HE .

KB ERT 7S (torr)
KITER &%, torr (B UE10), Z16AERE, FIHF A
BOX06 I BEEFY, FHEMOKOTEEMTT, BFER
B E A7 2 09 OFPS1 AIOFPSO L (7547 # 0x02 i £22 3 11

D;’Z D? D;O = :ESCRIPTION (02 2); = 152,"5';%T OFF%H?%&@E%‘, OFPS1#10FPSO {1 15
0 0 ] K- 11 ﬁﬁfﬁﬁﬁ/‘]ﬂifﬂfﬁlﬁ (toppﬂﬂ’%) Ef\tQFF%ﬁ%% (%ﬁiﬁ%%
0x06 F127 77 ¥ 0x07) 1) £ 485 3¢ LA 2 Ji5 2 S5 1 topp I 1H]
0 ! 0 [K=13 SOFHEAEIT . 76 LR, SNEE 2 25 174 5 1 40,
0 ! ! K=15 TEAT FADRX A X e AT I E
1 0 0 K=17
1 0 1 K=19
1 1 0 K =21
1 1 1 K =23
£12. XWEME (torF) BLE
torF MIN tofrr MAX torr
OFPS1 OFPSO TIME BASE REG 0x06 = 0x00; REG 0x06 = OxFF;
REG 0x07 = 0x01 REG 0x07 = OxFF
0 0 120us 120us 7.86s
0 1 480us 480us 31.46s
1 0 1920ps 1.92ms 2 min 6s
1 1 7680us 7.68ms 8 min 23s
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s

DIO |

-

o e

-

trF

fe———tow ———p]

|:|TRF

ton

ASK_DATA OR
FSK_DATA

AR AR

B 10. MAX703289DRX # 0 77

OFPS141, OFPSO% A1, toppffa] & (1 LSB) 7680ps.

% & REG 0x06 fTREG 0x07 A FFFF, B+ i i1/ 65535.
HLt, BftorrN:

topr = 7680ps x 65535 = 84323%)

£ topr 1], MAXT7032 /9 TAERLAER R (dLR N 23.4pA),

BRI T topp I #8745 5 DIAMET R ] . FE toppdh
A, MAX703238 184 DIO Hr AR SR A1 H -

CPUWEERTE (tcpy)
CPUMKE SER %, tepy (B ILE10) AT IR MAXT03211
LH, TR, 4 CPUJE 8% RIS Ia) 58 it H & b
HL. TEtopps I, DIO ML P4 MAX7032Hif%, i H1CPU
Frih EHL. 2 )5 DIOW MAXT032 R H: K B0, topyFFEG
T, TEtepy &SR, e FFIRTIEL.
tepysE — M8 PLER #F, I A AFAROx08 KALE . F 1348
S5 TAIREN tepy i B . B Atcpy AT A (T 1745 0x08) (1
Hodfa e LU 120ps s i tepy R . 2L FE B FIF. B
I CPU s I # 27 A7 A S A0, 28 DR X i 26 201 3k
e .
REG 0x083% & 4 163 HIFE, BN 10319255, HitL, My
tcpy A :

tcpy = 120ps x 255 = 30.6ms

26

RFFEEERTZE (trF)
RF 4 EF 28, tre (B WE10), fRIFMAX70321 RFH#
S TEREMC ASK B FSK A AT ik B AR B AS . — Hltcpu 4o,
tReJFEAVE S, 2 (re FFRARRT, FRLUR IS 61 %5 17 08 (377 7%
0x00) Ve AR B4 30 bR, W P0G 0 2% b T BR B M X,
gél‘itm:)ﬁi%fﬁe
rp 2 — N 16 RLERT A, A R0 (B51) FIAFf7
# 0x0A (K1) BLE . WTREM e ESNER 14T, 5
A REFFAERS (7774 0x00 F1 35 77 25 0xO0A) A {H e L 1208
NIRRT . 2 W CPUBE E 48 (tepy) 5 R 617
L HERFER &S R A N0, 766 H DRX AR =LA 4
FHEATVEE -

#£13. CPURE ERF S (tcpy) ELE

MIN tcpu MAX tcpu
T'M'(Eu':)ASE REG 0x08 = 0x01 | REG 0x08 = OXFF
(1) (ms)
120 120 30.6

FR14. RFIREER 2 (trr) BLE

MIN trr
REG 0x09 = 0x00

MAX trr

trr TIME BASE REG 0x09 = OxFF

(us) REG 0x0A = 0x01 | REG 0xOA = OxFF
(ws) (s)
120 120 7.86
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HEABNTHPLL

®15. FBER (ton) BBE
MIN ton MAX ton
ONPS1 ONPSO ton TIME BASE REG 0x0B = 0x00 REG 0x0B = 0xFF
REG 0x0C = 0x01 REG 0x0C = OxFF
0 0 120us 120us 7.86s
0 1 480us 480us 31.46s
1 0 1920ps 1.92ps 2 min 6s
1 1 7680us 7.68us 8 min 23s
FETERE (ton) W HEE
FFEEREE, ton (B IEN0), Rl6fiEm 4%, MidaF F
HOXOBRELE M7, FAAMOXOCH BT (£15). % W 550Q LA

TE IS AR B2 A T 59 — Pl il MAC 88 I i s 1] 9 7 =K

CPU i fEtLow = tcpyu + trRE + tonE] % & DIO M AE
o AN CPUTE ton &5 R I 535 A 1 # DIO A fIRE-F-, DIO
b DS I R YA < N E 3 YA I N5 s i T 2 = B
MAX7032 %Wr. 24DRX = 1}, AEfTHtE DIO £ %ok &
FE A, il DRXJFH, NE 10T R. WRE NG R
J& CPUAIEZEA R B, CPU N 18 33 {3 2 DIO £k A% 3, °F
SRR MAXT032 M fig .

B A toN 17 & 2 (777 ax 0xOB I35 77 4% 0x0C) e 1A
ton T 2 N BB ton TRl . 2 W RBTERT 7% (torp) 053 9 61
Fo BRI, AE AT A7 Av 5 E Oy O BLAA T G
DRXEARTPEE A .«

LRI R 777S (TXLOW)
TEFSKHEE, TXxLOW 2517 #% % B AR & S R 19 4 U N &
ARG B 2 WA NG AT PLL 384y 45 Bl 5. 7
ASKHER R, TxLOW tE # I Hi% .

RiXgsmaia f7a% (TxHIGH)
FEFSKHE, TxHIGH % 17 415 B 5 & 513 70 BN 5 1
w9 E S . AE ASKHEIUT TXHIGH A6 . 1607249
T AE AR R 23 I F R I TX PLL AN 88 4040 R 8, 16 4
N PLLERGY B4 T MM A9 617

2 550Q1) KRG ICHL KT, MAXT7032H9PAYE Vpp = +2.7V
A RE W8 4 S +10dBm T 3 . PA % Hi 2 T il o 36 19 i 1R
© T AR B 4 I B AR Ak 1F B A9 L. PA
F|PAVpp Y EHLHLEE = MEM: S5PAKH A IEIR,
S PATE (I O, B2 L SRR U DA B Uk R RE & AR A F
Vpp- BEMIZEIRZE AL T — A~ 0 U 5 DA I e U

Wil 5 PCBH XL ILE
FEZHON I, MAXT032 46205 — A/ FRE R L IL i -
XA R LGl HEPCB LR R ITE . BIRST B, Kk
FLAT i 100FE TT P AR SN e 1 AL ORI BEL BT - D 4 v A AL
A, R Ry b UL AT RE AR, [R] T 45 R D E B )
Fhh, PR B A A R R (B E R i 1 2
). B, AR AT, RSN T0.5Q,
BAELHT/NT0.7Q, HLEEKZYS50nHF] 100nH.

HREK
IE M 9 PCB B T 3 AT o — /4 S M50/ 3 0 FEL B ) B AR 20K
T = A A, R B BT % 45 E AT BOR AT BB
PAGESAERR ST BB B/ FE R, KLY/ 1080
KAELAE IR, HpAREK.
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FUELZGLRE WD AP A LIRS . Gl R, — 3T HYPCBIE LR NP A LR, ST E S, FRAE(R 5 T AT
BEIN20nH Y A AR R FAEHBEX TG R B EZE . FRE, W HCE R AR R R, R
AWELI . G, 0.5 ELGERAE 100nH 2 SRLFTA R Vpp 5 ATHV I HICE 2R A

HENE N 10nH 2 10% H HLE .

£ 7Y iy FHFE B

] SOLK
<>
< cs
Vop
Vi A
Vop ®
3V |:| C18== ==Cig
L L
c21 €20 = = CLOCK
Vo 3;|_ 3T|_ | 20| 28] 27| 2| 25 L cureur
B par x 2 |8 =z B8 5
PAVDD = = > = = >
£ £ 3 = 2 3 mPE—<omm
2
ROUT enasLE [2—< ] esae
- P TRANSMIT/
s R < Iecene
TXRXI
AKX rss 12
TX/RX2 MAX7032
= 20
PAOUT OF
EXPOSED 19
l PV PADDLE OP+|——_ )
L L 16
DS+ 18
NAIN _
3 £ 2 3 . o
INASRC 2 £ E s E E
9] 10 T 2] 13] 1
J—cwo J—cm c13J—
09 Vop =
15 N GND  OUT
Y2
=
*OPTIONAL POWER-ADJUST RESISTOR —
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& 16. sV R AT HE

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 0.1pF 0.1pF 10%

c8 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 0.047pF 0.047pF 10%

C16 470pF 470pF 10%

c17 220pF 220pF 10%

Cc18 220pF 220pF 10%

C19 0.01uF 0.01uF 10%

Cc20 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
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