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RF  _ PLL
1.
Parameter Min Typ Max Unit Test Conditions/Comments
RF CHARACTERISTICS SeeTable9 for required VCO_BIAS and
VCO_ADJUST settings
Frequency Ranges (Direct Output) 160 650 MHz External inductor VCO
842 916 MHz Internal inductor VCO
Frequency Ranges (RF Dividy-2 Mode) 80 325 MHz External inductor VCO, RF dige-by-2 enabled
421 458 MHz Internal inductor VCO, RF dividby-2 enabled
PhaseFrequencyDetector(PFD) Frequency RF/256 24 MHz
PHASELOCKED LOOP (PLL)
VCO Gairf
868 MHz, Internal Inductor VCO 67 MHz/V | VCO_ADJUST =0, VCO_BIAS =8
426 MHz, Internal Inductor VCO 45 MHz/V | VCO_ADJUST =0, VCO_BIAS =8
426 MHz, External Inductor VCO 27 MHz/V | VCO_ADJUST =0, VCO_BIAS =3
160 MHz, External Inductor VCO 6 MHz/V | VCO_ADJUST =0, VCO_BIAS =2
Phase Noise (kBand)
868 MHz, Irternal Inductor VCO 197 dBc/Hz | 10 kHz offset, PA = 10 dBm,36 = 3.0V,
PFD = 19.68VIHz, VCO_BIAS = 8
433 MHz, Internal Inductor VCO 1103 dBc/Hz | 10 kHz offset, PA = 10 dBm,36 = 3.0V,
PFD = 19.68 MHz, VCO_BIAS =8
426 MHz, External Inductor VCO 195 dBc/Hz | 10 kHz ofset, PA = 10 dBm, ¥ = 3.0V,
PFD = 9.84 MHz, VCO_BIAS = 3
Phase Noise (Owif-Band) 1124 dBc/Hz | 1 MHz offset, k- = 433 MHz, PA = 10 dBm,
Vpp = 3.0V, PFD = 19.68 MHz, VCO_BIAS = 8
Normalized InBand Phase Noise FIdor 1203 dBc/Hz
PLL Settling 40 us Measured for a 10 MHz frequency step to withipgpin
accuracy, PFD = 19.68 MHz, loop bandwifltBW) = 100 kHz
REFERENCE INPUT
Crystal Referende 3.625 24 MHz
External Oscillatof-® 3.625 24 MHz
Crystal StartUp Timé
XTAL Bias = 20 pA 0.930 ms 10 MHz XTAL, 33 pF load capacitorsp¥ = 3.0 V
XTAL Bias = 35 pA 0.438 ms 10 MHz XTAL, 33 pF load capacitors,py¥ = 3.0 V
Input Level for External Oscillatbr
0OSC1 0.8 V p-p Clipped sine wave
osc2 CMOS \
levels
ADC PARAMETERS
INL +0.4 LSB Vpp=2.3V1t03.6V, | =25C
DNL +0.4 LSB Vpp=2.3V10 3.6V, k=25°C
: " RF ([ ’ PFD,, ' N R 5m -
20.7V" VCO%= g% Llps | I VCOWa L~ VCOWa L, VCO” %= 25 LlPs|~ LD | " T8 oh%o x s | ~NeRsplp
ADISImPLLO ¢ - — " o Lean 4 _onaqQ -
By —— 11 s ? Y%a Po « _olQ " e—fFs Lt (PA [ Y%a P o 4.9,
#203 + 10 log(fPFD) + 20 loghl - —Qr
‘eka Ll morelioa| Qs 0 -
STCXO' VCXO" 1 , OCXO, _ — ® _onq -~
" 3B EA%s Not , " %Net ||a %Ft o (CE)” ¢ € 401 CLKOUT: LI 0 1 sam, 4 [
7 vt s e Lyg . —or -~
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2.
Parameter Min Typ Max Unit Test Conditions/Comments
DATA RATE
2FSK, 3FSK 0.05 18.5 | kbps | IF_FILTER_BW = 18.5 kHz
4FSK 0.05 24 kbps | IF_FILTER_BW =18.5 kHz
MODULATION
Frequency Deviation gf)? 0.056 28.26 | kHz PFD = 3.625 MHz
0.306 156 kHz PFD =20 MHz
DeviationFrequencyResolution 56 Hz PFD = 3.625 MHz
Gaussian Filter BT 0.5
Raised Cosine Filter Alpha 0.5/0.7 Programmable
TRANSMIT POWER
Maximum Transmit Powér +13 dBm | Vpp=3.0V, Ta = 25°C
Transmit Power Variation vs. +1 dB 140°C to +85°C
Temperature
Transmit Power Variation vs.pg +1 dB 2.3Vt03.6Vat9ls5 MHz, J= 25°C
Transmit Power Flatness +1 dB 902 MHz to 928 MHz, 3V, = 25°C
Programmable Step Size 0.3125 dB 116 dBm to +13 dBm
ADJACENT CHANNEL POWER (ACP)
426 MHz, Externallnductor VCO PFD = 9.84 MHz
12.5 kHz Channel Spacing 150 dBc Gaussian 2FSK modulation, measured in a +4.25 kHz bandaftidd®.5
kHz offset, 2.4 kbps PN9 data, kz frequency deviatiomompliant with
ARIB STD-T67
25 kHz Chanel Spacing 150 dBc Gaussian 2FSK modulation, measured in a +8 kHz bandwidth at +25
offset, 9.6 kbps PN9 data, XH#iz frequency deviation, compliant with
ARIB STD-T67
868 MHz, Internal Inductor VCO PFD = 19.68 MHz
12.5 kHz Channel Spacing 146 dBm | Gaussian 2FSK modulation, 10 dBm output power, measured in a +6
kHz bandwidth at +12.5 kHz offset, 2.4 kbps PN9 datak#2
frequency deviation, compliant with ETSI EN 300 220
25 kHz Channel Spacing 143 dBm | Gaussian 2FSK modulation, 10 dBntput power, measured in a +12.5
kHz bandwidth at +25 kHz offset, 9.6 kbps PN9 datakpl# frequency
deviation, compliant with ETSI EN 300 220
433 MHz, Internal Inductor VCO PFD = 19.68 MHz
12.5 kHz Channel Spacing 150 dBm | Gaussian 2FSK modulatiphO dBm output power, measured in a +6.2¢
kHz bandwidth at +12.5 kHz offset, 2.4 kbps PN9 datak#2
frequency deviation, compliant with ETSI EN 300 220
25 kHz Channel Spacing 147 dBm | Gaussian 2FSK modulation, 10 dBm output power, measured ina +1
kHz bandwidth at +25 kHz offset, 9.6 kbps PN9 datakpl# frequency
deviation, compliant with ETSI EN 300 220
OCCUPIED BANDWIDTH 99.0% of total mean power; 12.5 kHz channel spacing (2.4 kbps PN9
data, 1.2 kHz frequency deviation); 25 kHz chanpeakig (9.6 kbps
PN9 data, 2.4 kHz frequency deviation)
2FSK Gaussian Data Filtering
12.5 kHz Channel Spacing 3.9 kHz
25 kHz Channel Spacing 9.9 kHz
2FSK Raised Cosine Data Filtering
12.5 kHz Channel Spacing 4.4 kHz
25 kHz ChanneBpacing 10.2 kHz
3FSK Raised Cosine Filtering
12.5 kHz Channel Spacing 3.9 kHz
25 kHz Channel Spacing 9.5 kHz
4FSK Raised Cosine Filtering 19.2 kbps PN9 data, 1.2 kHz frequency deviation
25 kHz Channel Spacing 13.2 kHz
SPURIOUS BISSIONS
Reference Spurs 165 dBc 100 kHz loop bandwidth
HARMONICS* 13 dBm output power, unfiltered conductive/filtered conductive
Second Harmonic 135/ 1! dBc
Third Harmonic 143/ 1 dBc
All Other Harmonics 136/ 1 dBc
Rev. 0 5/62
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Parameter Min Typ Max Unit Test Conditions/Comments
OPTIMUM PA LOAD IMPEDANCE
fre= 915MHz 39+j61 Y
fre = 868 MHz 48 +j54 Y
fre = 450 MHz 98 +j65 Y
fre = 426 MHz 100+ j65 N
fre= 315 MHz 129 +j63 \
fre= 175 MHz 173 +j49 \
'Fo 8| oo 0 B" 1 , raisedcosine-s o Bo - O-FFo” IFos 0B LA, a
oPr " 7
2 " Lt DB 2 - D4 Bo —or -
3 ~
‘T o 0B @ 8B2 _mlele1l ) EVAL-ADF702:NDBxx § I I eooB < -
% No% LPts — —, " LNAIPA” / N LPs” GRF= L, —Qr "
- ¥ FO
3.
Parameter Min Typ Max Unit Test Conditions/Comments
SENSITIVITY Bit error rate (BER) = 16, low noise amplifier (LNA)and power
amplifier (PA) matched separately
2FSK
Sensitivityat 0.1kbps 1130 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity at0.25kbps 1127 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity atl kbps 1122 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity at9.6 kbps 1115 dBm foev = 4 kHz,high sensitivity modelF_FILTER_BW =
18.5 KHz
Gaussian 2FSK
Sensitivity at0.1 kbps 1129 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity at0.25 kbps 1127 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity atl kbps 1121 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity at9.6 kbps 1114 dBm foev = 4 kHz,high sensitivity modelF_FILTER_BW = 18.5 kHz
GMSK
Sensitivity at9.6 kbps 1113 dBm foev = 2.4 kHz,high sensitivity modelF_FILTER_BW =18.5 kHz
Raised Cosine 2FSK
Sensitivity at0.25 kbps 1127 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity atl kbps 1121 dBm foev = 1 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz
Sensitivity at9.6 kbps 1114 dBm foev = 4 kHz,high sensitivity modelF_FILTER_BW = 18.5 kHz
Rev. 0 6/62
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Parameter Min Typ Max Unit Test Conditions/Comments
3FSK
Sensitivity at9.6 kbps 1110 dBm foev = 2.4 kHz,high sensitivity modelF_FILTER_BW = 18.5 kHz,
Viterbi detection on
Raised Cosine 3FSK
Sensitivity at9.6 kbps 1110 dBm foev = 2.4 kHz,high sensitivity modelF_FILTER_BW = 13.5 kHz,
alpha = 0.5, Viterbi detection on
4FSK
Sensitivity a9.6 kbps 1112 dBm foev (inner) = 1.2 kHzhigh sensitivity moddF_FILTER_BW=13.5
kHz
Raised Cosine 4FSK
Sensitvity at9.6 kbps 1109 dBm foev (inner) = 1.2 kHzhigh sensitivity modelF_FILTER_BW =
13.5 kHz, alpha = 0.5
INPUT IP3 Two-tone test, b = 860MHz, F1 = fo + 100kHz,
F2={o1 8kBD
Low GainEnhanced.inearity Mode 13 dBm LNA_GAIN = 3, MIXER_LINEARITY =1
Medium Gain Mode 1135 dBm LNA_GAIN =10, MIXER_LINEARITY =0
High SensitivityMode 124 dBm LNA_GAIN = 30, MIXER_LINEARITY =0
ADJACENT CHANNEL REJECTION
868 MHz Wanted signal is 3 dB above thensitivity point
(BER =10%); unmodulated interferer is at the center
of the adjacent channel; rejection measured as the difference
between the interferer level and the wanted signal level in dB
12.5 kHz Channel Spacing 40 dB 9 kHz IF_FILTER_BW
25 kHz Channel Spacing 39 dB 18.5 kHz IF_FILTER_BW
426 MHz Wanted signal is 3 dB above the refereseesitivity poin{BER =
103); modulated interferer (same modulation as wanted signal) at
centerof the adjacent channel; rejection measured as the differe
between thénterferer level and referensensitivitylevel in dB
12.5 kHz Channel Spacing 40 dB 9 kHz IF_FILTER_BW, compliant with ARIB STO67
25 kHz Channel Spacing 39 dB 18.5 kHz IF_FILTER_BW, compliant with ARIB STD67
CO-CHANNEL REJECTION Wanted sigal (2FSK, 9.6 kbps, +4 kHz deviation) is
3 dB above theensitivity poin{BER = 10°), modulated interferer
868 MHz 15 dB
IMAGE CHANNEL REJECTION Wanted signal (2FSK, 9.6 kbps, +4 kHz deviation) is
10 dB above thesensitivity  point (BER = 16°); modulated
interferer (2FSK, 9.&bps,+4 kHz deviation) is placed at the image
frequencyofde7 200 kHz,; the interfe
BER = 10°
868 MHz 26/39 dB Uncalibrated/calibratégdVpp = 3.0 V, Ta = 25°C
450 MHz, Internal Inductor VCO 29/50 dB Uncalibrated/calibrated/pp = 3.0 V, Ta = 25°C
BLOCKING Wanted signal is 10 dB above the inménsitivity  level; CW
interferer level is increased until BER ='10
+1 MHz 69 dB
+2 MHz 75 dB
+5 MHz 78 dB
+10 MHz 78.5 dB
SATURATION (MAXIMUM INPUT 12 dBm 2FSK mode, BER = 18
LEVEL)
Rev. 0 7162
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Parameter Min Typ Max Unit Test Conditions/Comments
RSSI
Range at Inpdt 1120 to dBm
147
Linearity +2 dB Il nput power rangé d&Bml100 dBm
Absolute Accuracy +3 dB Il nput power rangé dBml100 dBm
Response Time 390 ps See theRSSI/AGCsection
AFC
Pull-In Range 0.5 15xIF | kHz The range is programmable in Register 10 (R10_DB[24:31])
FILTER
_Bw
Response Time 64 Bits
Accuracy 0.5 kHz Il nput power ranl@geBm= 1100 dBm
Rx SPURIOUS EMISSIONS
Internal Inductor VCO 191/ 19 dBm <1 GHz at antenna input, unfiltered conductiveffiltered conductive
152/ 17 dBm >1 GHz at antenna input, unfiltered conductiveffiltered conductive
External Inductor VCO 162/ 17 dBm <1 GHz at antenna input, unfiltered conductiveffiltered conductive
164/ 18 dBm >1 GHz at antenna input, unfiltered conductiveffiltered conductive
LNA INPUT IMPEDANCE RFIN to RFGND
fre= 915 MHz 2471 j60 Y
fre = 868 MHz 26 1 '
fre = 450 MHz 637 j129 '
fre = 426 MHz 68 T j Y
fre= 315 MHz 9% T Y
fre= 175 MHz 17871 j190 \4
' RF&E8o0 -Tawpgl "£nzt-pF=sl-
2 -9 o <#100 dBn’ "€lyo, -7 —RSSI2 F4 0 Now Pp— I” RSSI o § + _0
e -
PeaoB o 81204 T co 0B M NB2 _wlele1l ) 4 EVAL-ADF702ENDBxx{ Il ~
e DB o
4.
Parameter Min Typ Max Unit | Test Conditions/Comments
TIMING INFORMATION
Chip Enabledo RegulatoiReady 10 us CREG (1:4) =100 nF
Chip Enabled to Tx Mode 32-hit register write time = 50 ps
TCXO Reference ms
XTAL ms
Chip Enabled to Rx Mode 32-bit register write time = 50 s, IF filter coarse calibration on
TCXO Reference 12 ms
XTAL 2.2 ms
Tx-to-Rx Turnaroundlime 390us+ (5 Time to synchronized data out, includes AGC settling (three
X tgi7) AGC levels)and CDR synchronization; see A@&C Information
and Timin section for more detailss ¥ = data bit period
LOGIC INPUTS
Input High Voltage, W 0.7% Vpp \%
Input Low Voltage, Vin. 0.2xVpp | V
Input Current, hu/line +1 UHA
Input Capacitance, ¢ 10 pF
Control Clock Input 50 MHz
LOGIC OUTPUTS
Output High Voltage, ¥y DVppT 0.4 \% lon =500 pA
Output Low Voltage, ¥ 0.4 \% lo. =500 pA
CLKOUT Rise/Fall 5 ns
CLKOUT Load 10 pF
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5.
Parameter Min Typ Max Unit Test Conditions/Comments
TEMPERATURE RANGE (F) 140 +85 °C
POWER SUPPLIES
Voltage Supply, ¥o 2.3 3.6 \Y, All VDD pins must be tied togethe
TRANSMIT CURRENT CONSUMPTION Vep= 3.0 V, PA is matche
868 MHz VCO_BIAS =8
0 dBm 20.2 mA
5 dBm 24.7 mA
10 dBm 32.3 mA
450 MHz, Internal Inductor VCO VCO_BIAS =8
0 dBm 19.9 mA
5 dBm 23.2 mA
10 dBm 29.2 mA
426 MHz, External Inductor VCO VCO_BIAS =2
0dBm 135 mA
5 dBm 17 mA
10 dBm 23.3 mA
RECEIVE CURRENT CONSUMPTION Vpp=3.0V
868 MHz VCO_BIAS =8
Low Current Mode 22.7 mA
High Sensitivity Mode 24.6 mA
433MHz, Internalnductor VCO VCO_BIAS =8
Low Current Mode 24.5 mA
High Sensitivity Mode 26.4 mA
426 MHz, External Inductor VCO VCO_BIAS =2
Low Current Mode 175 mA
High SensitivityMode 195 mA
POWERDOWN CURRENT CONSUMPTION
Low Power Séep Mode 0.1 1 pA CE low
! Q3 %Il , EVAL-ADF7021:NDBxx T PA_ LNA, <« 8 ¢ 0 “ n” PA " b
PA” 0 -
Ba- Lbps
, " " 1 " Vpp=3V+10% DGND=AGND=0V Ta=25°C e¥a L, t1 " 0’ Q8 4%, ~" 7
6.
Parameter Limit at T win t0 Twax Unit Test Conditions/Comments
ty >10 ns SDATA to SCLK setup time
tz >10 ns SDATA to SCLK hold time
ts >25 ns SCLK high duration
ty >25 ns SCLK low duration
ts >10 ns SCLK to SLE setup time
ts >20 ns SLE pulse width
ts <25 ns SCLK to SREAD data valid, readback
to <25 ns SREAD hold time after SCLK, readbk
tio >10 ns SCLK to SLE disable time, readback
t11 5<ty<@axtr) ns TxRXCLK negative edge to SLE
ti2 >5 ns TXRxDATA to TXRXCLK setup time (Tx mode)
tis >5 ns TXRXCLK to TXRXDATA hold time (Tx mode)
tia SV X fyr us TxRxCLK negative edgto SLE
tis SYs X gir ps SLE positive edge to positive edge of TXRXCLK
Rev. 0 9/62
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, P Ta=25" 5 v o ©*4M-8o0 O4_edad,
. o ot @ oPt ™ n 4 M g
: " " <o _ 4 7P " " T,
Parameter Rating 4 Ol ” eosa s o MY T, PT ™
Vpp to GND 7103Vto+5V 17 eoado , Q_eoad”
Analog I/0 Voltage to GND 10.3VtoAVpp + 0.3V , ol " 7
Digital /0 Voltage to GND 710.3VtoDVp+ 0.3V " e9a 2kvVv 8" ESD o 1 ESD, )
Operating Temperature Range RF | T —I, ’
Industrial (B Version) 140°C to +85°C o B
Storage Temperature Range 165°C to+125°C
Maximum Junction Temperature 150°C
ML F ;4 Thermal Impedance 26°C/W ESD™*
Reflow Soldering - — - =
Peak Temperature 260°C ESD 9 M . ar A NiA Y 8 13
_ AY o *f eoadi 2 Fd.
Time at Peak Temperature 40 sec A 5 " om « _opp "o - )
1 GND = CPGND = RFGND = DGND = AGND =0 ‘2: \ " I P4 ESD .
— " O e2fa »X O o %Bom |="
o -1 o 4  OPp"
- 0o- — H U o 4
T " ESD, 4 ’ o 4
_oonom T
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—’ \VCO R m ~ VCOa L* NB, ) o 5707y |_” nomow
—»Q _olq" - , == (VCOy GHEF= L, —Qr -
45 47 GND' GND1 VCO?t [ Nol™ Ps< o Lo~
48 CvCco ", L_ CREGI 2nF wle Le, —VCO%a Po @—Q ~~

Rev. 0

15/62




ADF702N

PHASE NOISE (dBc/Hz)

Rev. 0

RF OUTPUT POWER (dBm)

70
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PA SETTING

12RFi 3 3APA 0

Y1R

RF FREQ = 440MHz
OUTPUT POWER = 10dBm

FILTER = T-STAGE LC FILTER
MARKER = 52.2dB

START 300MHz
RES BW 100Hz

13.PAT 3

STOP 3.5GHz
VBW 100Hz SWEEP 385.8ms (601pts)
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