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FEATURES 
High performance, low power, narrow-band transceiver 
Enhanced performance ADF7021-N with external VCO 
Frequency bands using external VCO: 80 MHz to 960 MHz 
Improved adjacent channel power (ACP) and adjacent 

channel rejection (ACR) compared with the ADF7021-N 
Programmable IF filter bandwidths: 9 kHz, 13.5 kHz,  

and 18.5 kHz 
Modulation schemes: 2FSK, 3FSK, 4FSK, MSK 
Spectral shaping: Gaussian and raised cosine filtering 
Data rates: 0.05 kbps to 24 kbps 
Power supply: 2.3 V to 3.6 V 
Programmable output power: −16 dBm to +13 dBm  

in 63 steps 
Automatic power amplifier (PA) ramp control 
Receiver sensitivity 

−125 dBm at 250 bps, 2FSK 
−122 dBm at 1 kbps, 2FSK 

Patent pending, on-chip image rejection calibration 

On-chip fractional-N PLL 
On-chip, 7-bit ADC and temperature sensor 
Fully automatic frequency control (AFC) loop 
Digital received signal strength indication (RSSI) 
Integrated Tx/Rx switch 
Leakage current in power-down mode: 0.1 μA 

APPLICATIONS 
Narrow-band, short-range device (SRD) standards 

ETSI EN 300 220 
500 mW output power capability in 869 MHz g3 subband 

with external PA 
High performance receiver rejection, blocking, and 

adjacent channel power (ACP) 
FCC Part 90 (meets Emission Mask D requirements) 
FCC Part 95 
ARIB STD-T67 

Wireless metering 
Narrow-band wireless telemetry 
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TRANSMITTER 
RF OUTPUT STAGE 
The power amplifier (PA) of the ADF7021-V is based on a 
single-ended, controlled current, open-drain amplifier that has 
been designed to deliver up to 13 dBm into a 50 Ω load at a 
maximum frequency of 960 MHz. 

The PA output current and, consequently, the output power  
are programmable over a wide range. The PA configuration is 
shown in Figure 38. The output power is set using Register 2, 
Bits[DB18:DB13]. 

 
Figure 38. PA Configuration 

The PA is equipped with overvoltage protection, which makes it 
robust in severe mismatch conditions. Depending on the applica-
tion, users can design a matching network for the PA to exhibit 
optimum efficiency at the desired radiated output power level for 
a wide range of antennas, such as loop or monopole antennas. 
See the LNA/PA Matching section for more information. 

PA Ramping 

When the PA is switched on or off quickly, its changing input 
impedance momentarily disturbs the VCO output frequency. 
This process is called VCO pulling, and it manifests as spectral 
splatter or spurs in the output spectrum around the desired 
carrier frequency. Some radio emissions regulations place 
limits on these PA transient-induced spurs (for example, the 
ETSI EN 300 220 regulations). By gradually ramping the PA  
on and off, PA transient spurs are minimized.  

The ADF7021-V has built-in PA ramping configurability. As 
Figure 39 illustrates, there are eight ramp rate settings, defined 
as a certain number of PA setting codes per one data bit period. 
The PA steps through each of its 64 code levels but at different 
speeds for each setting. The ramp rate is set by configuring 
Bits[DB10:DB8] in Register 2. 

If the PA is enabled/disabled by the PA_ENABLE bit (Register 2, 
Bit DB7), it ramps up and down. If it is enabled/disabled by the 
Tx/Rx bit (Register 0, Bit DB27), it ramps up and turns hard off. 

 

 
Figure 39. PA Ramping Settings 

PA Bias Currents 

The PA_BIAS bits (Register 2, Bits[DB12:DB11]) facilitate an 
adjustment of the PA bias current to further extend the output 
power control range, if necessary. If this feature is not required, 
the default value of 9 μA is recommended. If output power 
greater than 10 dBm is required, a PA bias setting of 11 μA is 
recommended. The output stage is powered down by resetting 
Register 2, Bit DB7 to 0. 

MODULATION SCHEMES 
The ADF7021-V supports 2FSK, 3FSK, and 4FSK modulation. 
The implementation of these modulation schemes is shown in 
Figure 40.  

 
Figure 40. Transmit Modulation Implementation 
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ANALOG_TEST_MODES

0

AMx

BAND GAP VOLTAGE
1 40µA CURRENT FROM REG4
2 FILTER I CHANNEL: STAGE 1
3 FILTER I CHANNEL: STAGE 2
4 FILTER I CHANNEL: STAGE 1
5 FILTER Q CHANNEL: STAGE 1
6 FILTER Q CHANNEL: STAGE 2
7 FILTER Q CHANNEL: STAGE 1
8 ADC REFERENCE VOLTAGE
9 BIAS CURRENT FROM RSSI 5µA
10 FILTER COARSE CAL OSCILLATOR OUTPUT
11 ANALOG  RSSI  I CHANNEL
12
13
14
15 BIAS CURRENT FROM BB FILTER

Tx_TEST_MODES
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Tx CARRIER ONLY1

Tx +fDEV TONE ONLY2

Tx –fDEV TONE ONLY3

Tx "1010" PATTERN4

Tx PN9 DATA SEQUENCE5

Tx SWD PATTERN REPEATEDLY6
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DEFAULT, 3RD-ORDER Σ-Δ, NO DITHER
1 1ST-ORDER Σ-Δ
2 2ND-ORDER Σ-Δ
3 DITHER TO FIRST STAGE
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7 DITHER × 32
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1 R DIV
2 N DIV
3 RCNTR/2 ON MUXOUT
4 NCNTR/2 ON MUXOUT
5 ACNTR TO MUXOUT
6 PFD PUMP UP TO MUXOUT
7 PFD PUMP DNTO MUXOUT
8 S DATA TO MUXOUT (OR SREAD)
9 ANALOG LOCK DETECT ON MUXOUT
10 END OF COARSE CAL ON MUXOUT
11 END OF FINE CAL ON MUXOUT
12

13 TEST MUX SELECTS DATA
14 LOCK DETECT PRECISION
15 RESERVED
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1 (+VE) CONSTANT BLEED
2 (–VE) CONSTANT BLEED
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6 CP TRISTATE
7 CP PUMP DN

CLK_MUX ON CLKOUT PIN

0

CMx

1
2
3
4
5
6
7

CAL_OVERRIDE

0

COx

AUTO CAL
1 OVERRIDE GAIN
2 OVERRIDE BW
3 OVERRIDE BW AND GAIN

FORCE_LD_HIGH

0

FH1

NORMAL
1 FORCE

REG1_PD

0

RD1

NORMAL
1 POWER-DOWN

FORCE NEW PRESCALER CONFIG

FOR ALL N

NORMAL OPERATION

NORMAL, NO OUTPUT
DEMOD CLK

CDR CLK

SEQ CLK

BB OFFSET CLK

Σ-Δ CLK

ADC CLK

TxRxCLK

Rx_TEST_MODES

0

RTx

NORMAL
1 SCLK, SDATA  I,Q
2 REVERSE I,Q
3

LINEAR SLICER ON TxRxDATA

4
CORRELATOR SLICER ON TxRxDATA

ADDITIONAL FILTERING ON I,Q

ENVELOPE DETECTOR WATCHDOG DISABLED
RESERVED

ENABLE REG 14 DEMOD PARAMETERS

PROHIBIT CAL ACTIVE

ENABLE DEMOD DURING CAL
FORCE CAL ACTIVE

5
6

I,Q TO TxRxCLK, TxRxDATA

7
8
9
10
11
12

POWER DOWN DDT AND ED IN T/4 MODE

13

14
15

SDATA TO CDR

3FSK SLICER ON TxRxDATA

0
8

6
3

5
-0

7
6

OFFSET LOOP +VE FBACK V (I CH)
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FOR PROPER CONNECTION OF
THE EXPOSED PAD, REFER TO
THE PIN CONFIGURATION AND
FUNCTION DESCRIPTIONS
SECTION OF THIS DATA SHEET.

COMPLIANT TO JEDEC STANDARDS MO-220-WKKD.
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