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ADF7021-N ADF7021
9 kHz 13.5 kHz 18.5 kHz

12.5 kHz

ADF7021-N ISM 80 MHz 650 
MHz 842 MHz 916 MHz

ARIB STD-T67 ETSI EN 300 220

FCC Part 15 Part 90 Part 95 ADF7021-N

 

FSK

ADF7021-N 2FSK 3FSK 4FSK
 

VCO
<1 ppm N PLL VCO

LC 421 MHz 458 MHz 842 MHz 916 MHz
80 MHz 650 MHz

VCO
VCO

VCO  

PLL ADF7021-N
(FHSS) VCO

 
−16 dBm +13 dBm 63

2.3 V 3.6 V
 

(100 kHz)

9 kHz 13.5 kHz 18.5 kHz
ADF7021-N

AFC PLL
 

IR
RF 56 dB  

ADC
RSSI ADC

−40°C +85°C
±10°C 1
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RF PLL

RF      VCO_BIAS VCO_ADJUST
9
VCO
VCO 
VCO RF  
VCO RF  

160  650 MHz 
842  916 MHz 
80  325 MHz 
421  458 MHz 
RF/256   24 MHz  

PLL      
     

868 MHz VCO 
426 MHz VCO 
426 MHz VCO 
160 MHz VCO 

 67  MHz/V VCO_ADJUST = 0, VCO_BIAS = 8 
 45  MHz/V VCO_ADJUST = 0, VCO_BIAS = 8 
 27  MHz/V VCO_ADJUST = 0, VCO_BIAS = 3 
 6  MHz/V VCO_ADJUST = 0, VCO_BIAS = 2 
     

868 MHz VCO
 
433 MHz VCO
 
426 MHz VCO 

 −97  dBc/Hz 

 −103  dBc/Hz 

 −95  dBc/Hz 

  −124  dBc/Hz 

 −203  dBc/Hz 
 40  μs 10 MHz 5 ppm

PFD = 19.68 MHz LBW = 100 kHz 

     
4

4, 5

6

3.625  24 MHz  
3.625  24 MHz  
     

XTAL  = 20 μA 
XTAL  = 35 μA 

 0.930  ms 10 MHz XTAL 33 pF VDD = 3.0 V 
10 MHz XTAL 33 pF VDD = 3.0 V  0.438  ms 

7      
OSC1  0.8  V p-p 
OSC2  CMOS  V  

ADC      
INL  ±0.4  LSB VDD = 2.3 V 3.6 V, T A = 25°C 
DNL  ±0.4  LSB VDD = 2.3 V  3.6 V, TA = 25°C 

 

1 

 
RF

 
PFD 1

VCO 2

3 

PLL  

10 kHz , PA = 10 dBm, VDD = 3.0 V, 
PFD = 19.68 MHz, VCO_BIAS = 8 
10 kHz , PA = 10 dBm, VDD = 3.0 V, 
PFD = 19.68 MHz, VCO_BIAS = 8 
10 kHz , PA = 10 dBm, VDD = 3.0 V,
 PFD = 9.84 MHz, VCO_BIAS = 3 
1 MHz , fRF = 433 MHz, PA = 10 dBm, 
VDD = 3.0 V, PFD = 19.68 MHz, VCO_BIAS = 8 

1.　 RF PFD N  
2.　VCO 0.7 V VCO VCO ADIsimPLL™  
3.　 PA −203 + 10 log(fPFD) + 20 logN  
4.　  
5.　TCXO VCXO OCXO  
6.　 CE CLKOUT  
7.　  

VDD = 2.3 V 3.6 V GND = 0 V TA = TMIN TMAX VDD = 3 V TA = 25°C
EVAL-ADF7021-NDBxx PN9  



ADF7021-N
 

Rev. 0 | Page 5 of 64 

     
2FSK, 3FSK 0.05  18.51 kbps IF_FILTER_BW = 18.5 kHz 
4FSK 0.05  24 kbps IF_FILTER_BW = 18.5 kHz 

     
(fDEV)2 0.056  28.26 kHz  PFD = 3.625 MHz 

 0.306  156 kHz  PFD = 20 MHz 
 

BT 
Alpha 

56   Hz PFD = 3.625 MHz 
 0.5    
 0.5/0.7   
     

3

 
VDD

 
 

 +13  dBm VDD = 3.0 V, TA = 25°C 
 ±1  dB −40°C  +85°C 

 ±1  dB  2.3 V  3.6 V at 915 MHz, TA = 25°C 
 ±1  dB 902 MHz  928 MHz, 3 V, TA = 25°C 
 0.3125   dB  −16 dBm  +13 dBm 

ACP       
426 MHz VCO     

12.5 kHz   −50  dBc 

25 kHz  −50  dBc 

868 MHz VCO     
12.5 kHz    −46  dBm 

25 kHz  −43  dBm 

433 MHz VCO     
12.5 kHz   −50  dBm 

25 kHz  −47  dBm 

OCCUPIED BANDWIDTH     

2FSK  
    12.5 kHz  
    25 kHz  
2FSK  
    12.5 kHz  
    25 kHz  
3FSK  
    12.5 kHz  
    25 kHz  
4FSK  
    25 kHz  

     
 3.9  kHz  
 9.9  kHz  
     
 4.4  kHz  
 10.2  kHz  
     
 3.9  kHz  
 9.5  kHz  
    19.2 kbps PN9 1.2 kHz  
 13.2  kHz  

2 

PFD = 9.84 MHz 
2FSK ±4.25 kHz ±12.5 kHz

2.4 kbps PN9 1.2 kHz ARIB STD-T67 

2FSK ±8 kHz ±25 kHz
9.6 kbps PN9 2.4 kHz ARIB STD-T67 

2FSK 10 dBm ±6.25 kHz
±12.5 kHz 2.4 kbps PN9 1.2 kHz

ETSI EN 300 220 
2FSK 10 dBm ±12.5 kHz
±25 kHz 9.6 kbps PN9 2.4 kHz

ETSI EN 300 220 

2FSK 10 dBm ±6.25 kHz
±12.5 kHz 2.4 kbps PN9 1.2 kHz

ETSI EN 300 220 

99.0% 12.5 kHz 2.4 kbps PN9 1.2 
kHz 25 kHz 9.6 kbps PN9 2.4 kHz

 

2FSK 10 dBm ±12.5 kHz
±25 kHz 9.6 kbps PN9 2.4 kHz

ETSI EN 300 220 

PFD = 19.68 MHz 

PFD = 19.68 MHz 
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 −65  dBc 100 kHz    

4     13 dBm /
 
 

 

 −35/−52  dBc  
 −43/−60  dBc  
 −36/−65  dBc  

PA 5      
fRF = 915 MHz  39 + j61  Ω  
fRF = 868 MHz  48 + j54  Ω  
fRF = 450 MHz  98 + j65  Ω  
fRF = 426 MHz  100 + j65  Ω  
fRF = 315 MHz  129 + j63  Ω  
fRF = 175 MHz  173 + j49  Ω  

 

 

3 

灵敏度     

2FSK      
0.1 kbps
 
0.25 kbps

1 kbps
 
9.6 kbps  

 −130  dBm 

  −127  dBm 

 −122  dBm 

 −115  dBm 

2FSK     
 −129  dBm 

 −127  dBm 

 −121  dBm  

 −114  dBm 

GMSK     
S9.6 kbps  −113  dBm 

升余弦2FSK     
 −127  dBm 

 −121  dBm 

 −114  dBm 

1.  
2. 2—  
3.  
4. EVAL-ADF7021-NDBxx T  
5. LNA/PA  

0.1 kbps
 
0.25 kbps
 
1 kbps
 
9.6 kbps  

0.25 kbps
 
1 kbps  

9.6 kbps  

BER  = 10−3 LNA
PA

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz
 
fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 4 kHz IF_FILTER_BW = 18.5 kHz 

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 4 kHz IF_FILTER_BW = 18.5 kHz 

fDEV= 2.4 kHz IF_FILTER_BW = 18.5 kHz 

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 1 kHz IF_FILTER_BW = 13.5 kHz 

fDEV= 4 kHz IF_FILTER_BW = 18.5 kHz
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3FSK      
9.6 kbps  −110  dBm fDEV = 2.4 kHz, high sensitivity mode, IF_FILTER_BW = 

18.5 kHz, Viterbi detection on 
3FSK     

9.6 kbps  −110 dBm fDEV = 2.4 kHz, high sensitivity mode, IF_FILTER_BW = 
13.5 kHz, alpha = 0.5, Viterbi detection on 

4FSK       
9.6 kbps   −112  dBm fDEV (inner) = 1.2 kHz, high sensitivity mode, 

IF_FILTER_BW = 13.5 kHz 
4FSK      

9.6 kbps   −109  dBm fDEV (inner) = 1.2 kHz, high sensitivity mode, 
IF_FILTER_BW = 13.5 kHz, alpha = 0.5 

IP3     

  −3  dBm LNA_GAIN = 3, MIXER_LINEARITY = 1 

 −13.5  dBm LNA_GAIN = 10, MIXER_LINEARITY = 0 
  −24  dBm  LNA_GAIN = 30, MIXER_LINEARITY = 0 

     
868 MHz     

12.5 kHz   40  dB 9 kHz IF_FILTER_BW 
25 kHz    39  dB 18.5 kHz IF_FILTER_BW 

426 MHz     

12.5 kHz  40  dB 9 kHz IF_FILTER_BW,  ARIB STD-T67 
25 kHz   39  dB 18.5 kHz IF_FILTER_BW,  ARIB STD-T67 

     

868 MHz  −5  dB 
     

868 MHz  26/39  dB 1, VDD = 3.0 V, TA = 25°C 
450 MHz VCO  29/50  dB 1, VDD = 3.0 V, TA = 25°C 

    

±1 MHz  69  dB  
±2 MHz  75  dB  
±5 MHz  78  dB  
±10 MHz  78.5  dB  

 12  dBm 2FSK , BER = 10 −3  

fLO= 860 MHz F1 = fLO+ 100 kHz
F2 = fLO− 800 kHz 

3 dB BER = 10−3

dB  

3 dB BER = 10-2

dB

2FSK 9.6 kbps ±4 kHz
3 dB BER = 10−3  

2FSK 9.6 kbps ±4 kHz
10 dB BER = 10−3 fRF− 200 kHz

2FSK 9.6 kbps ±4 kHz
BER = 10−3

10 dB CW
BER = 10−3



ADF7021-N 
 

Rev. 0 | Page 8 of 64 

RSSI       
2

 
 
 

 −120 to −47  dBm   
 ±2  dB  − −

− − ±3  dB  
 390  μs  
     
0.5  1.5 × IF_ 

FILTER_BW 
kHz  10 R10_DB[24:31]

 

 = −100 dBm +12 dBm 
 64  Bits   
 0.5  kHz  

Rx 3      
VCO  −91/−91  dBm  <1 GHz /

 
>1 GHz /

 
<1 GHz /

 
>1 GHz /  

  −52/−70  dBm 

VCO  −62/−72  dBm  

  −64/−85  dBm 

LNA      RFIN RFGND 
fRF = 915 MHz  24 − j60  Ω  
fRF = 868 MHz  26 − j63  Ω  
fRF = 450 MHz  63 − j129  Ω  
fRF = 426 MHz  68 − j134  Ω  
fRF = 315 MHz  96 − j160  Ω  
fRF = 175 MHz  178 − j190  Ω  

 
1. RF  
2. < −100 dBm RSSI RSSI   
3. EVAL-ADF7021-NDBxx T



ADF7021-N
 

Rev. 0 | Page 9 of 64 

     
 10  μs CREG (1:4) = 100 nF 
    32  = 50 μs 
 1  ms  
 2  ms  
    32  = 50 μs

 
 1.2  ms  
 2.2  ms  
 390 μs + (5 × tBIT)   AGC AGC

CDR AGC
tBIT=  

      
VINH

VINL
IINH/IINL

CIN

 

 0.7 × VDD   V  
  0.2 × VDD V  
  ±1 μA  
  10 pF  
  50 MHz  
     
DVDD − 0.4   V IOH = 500 μA 
  0.4 V IOL = 500 μA 
  5 ns  
  10 pF  

 

4 

 
 

      TCXO  
       XTAL 

 
      TCXO  
      XTAL 

-  

VOH

VOL

CLKOUT /  
CLKOUT  
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(TA) −40   +85  °C  
     

VDD 2.3  3.6 V VDD  
1     VDD = 3.0 V PA 50 Ω

868 MHz     VCO_BIAS = 8 
0 dBm  20.2  mA  
5 dBm  24.7  mA  
10 dBm  32.3  mA  

450 MHz VCO     VCO_BIAS = 8 
0 dBm  19.9  mA  
5 dBm  23.2  mA  
10 dBm  29.2  mA  

426 MHz VCO     VCO_BIAS = 2 
0 dBm  13.5  mA  
5 dBm  17  mA  
10 dBm  23.3  mA  

     VDD = 3.0 V 
868 MHz     VCO_BIAS = 8 

 22.7  mA  
 24.6  mA  

433MHz VCO     VCO_BIAS = 8 
 24.5  mA  
 26.4  mA  

426 MHz VCO      VCO_BIAS = 2 
 17.5  mA  
 19.5  mA  
     

   0.1 1 μA CE 
 

5 

1.　 PA LNA EVAL-ADF7021-NDBxx PA PA  
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t1  >10  ns  SDATA SCLK  
SDATA SCLK  
SCLK  
SCLK  
SCLK SLE  
SLE  
SCLK SREAD  
SCLK SREAD  
SCLK SLE  
TxRxCLK SLE 
TxRxDATA TxRxCLK  
TxRxCLK TxRxDATA  
TxRxCLK SLE 
SLE TxRxCLK

t2  >10  ns  
t3  >25  ns  
t4  >25  ns  
t5 >10  ns  
t6 >20  ns  
t8 <25  ns  
t9 <25  ns  
t10 >10  ns  
t11 5 < t11 < (¼ × tBIT) ns 
t12 >5 ns 
t13 >5 ns 
t14 >¼ × tBIT μs 
t15 >¼ × tBIT μs 

VDD = 3 V ± 10% DGND = AGND = 0 V TA = 25°C

6 

T
MIN

T
MAX
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SCLK

SLE

DB31 (MSB) DB30 DB2 DB1
(CONTROL BIT C2)

SDATA DB0 (LSB)
(CONTROL BIT C1)

t6

t1 t2

t3 t4

t5

07
24

6-
00

2

 

t8

t3

t1 t2

t10

t9

X RV16 RV15 RV2

SCLK

SDATA

SLE

SREAD

REG7 DB0
(CONTROL BIT C1)

RV1 X

07
24

6-
00

3

 

TxRxCLK

DATATxRxDATA

±1 × DATA RATE/32 1/DATA RATE

07
24

6-
00

4

 

TxRxCLK

DATATxRxDATA

SAMPLEFETCH

1/DATA RATE

07
24

6-
00

5

 

2.

3.

4. TxRxDATA/TxRxCLK

5. TxRxDATA/TxRxCLK

2FSK/3FSK
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4FSK MSB/LSB SWD

Rx SYMBOL
MSB

Rx SYMBOL
LSB

Rx SYMBOL
MSB

Rx SYMBOL
LSB

Tx SYMBOL
MSB

Tx SYMBOL
LSBTxRxDATA

TxRxCLK

SLE

Rx MODE Tx MODE

REGISTER 0 WRITE

SWITCH FROM Rx TO Tx

Tx/Rx MODE

Tx SYMBOL
MSB

t11 t12

t13

tBIT

tSYMBOL

07
24

6-
07

4

 

 

Tx SYMBOL
MSB

Tx SYMBOL
LSB

Tx SYMBOL
MSB

Tx SYMBOL
LSB

Rx SYMBOL
LSB

Rx SYMBOL
MSBTxRxDATA

TxRxCLK

SLE

Tx MODE Rx MODE

REGISTER 0 WRITE

SWITCH FROM Tx TO Rx

Tx/Rx MODE

t15

t14
tBIT

tSYMBOL

07
24

6-
07

5

 

6. 4FSK

4FSK
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Tx BIT Tx BIT Tx BIT Tx BIT
TxRxCLK

(TRANSMIT DATA INPUT
IN UART/SPI MODE.)

 CLKOUT
(TRANSMIT/RECEIVE DATA

CLOCK IN SPI MODE.
NOT USED IN UART MODE.)

Tx MODETx/Rx MODE

TxRxDATA
(RECEIVE DATA OUTPUT

 IN UART/SPI MODE.) HIGH-Z

Tx BIT

tBIT

FETCH SAMPLE

07
24

6-
08

2

 

Rx BIT Rx BIT Rx BIT Rx BIT

TxRxCLK
(TRANSMIT DATA INPUT

IN UART/SPI MODE.)

 CLKOUT
(TRANSMIT/RECEIVE DATA

CLOCK IN SPI MODE.
NOT USED IN UART MODE.)

Rx MODETx/Rx MODE

TxRxDATA
(RECEIVE DATA OUTPUT

 IN UART/SPI MODE.)

HIGH-Z

Rx BIT

tBIT

FETCH SAMPLE

07
24

6-
07

8

 

 

UART R0_DB28 1 SPI R0_DB28 1 R15_DB[17:19] 0x7 /
CLKOUT

UART/SPI

8. UART/SPI

9. UART/SPI  
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TA = 25°C

VDD GND1

I/O GND 
I/O GND 

 
B  

 
 

MLF θJA  
 

 
 

−0.3 V  +5 V 
−0.3 V  AVDD + 0.3 V 
−0.3 V  DV DD + 0.3 V 
 
−40°C  +85°C 
−65°C  +125°C 
150°C 
26°C/W 
 
260°C 
40 sec 

1 GND = CPGND = RFGND = DGND = AGND = 0. 

 

ESD  

ESD 

 

 

 

 

 

7 

 

RF ESD 2 kV ESD
 

ESD
ESD
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48 47 46 45 44 43 42 41 40 39 38 37

13 14 15 16 17 18 19 20 21 22 23 24

VCOIN

CREG1

VDD1

RFOUT

RFGND

RFIN

RFINB

RLNA

VDD4
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GND4

M
IX

_I
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T

_A C
E

CLKOUT

TxRxDATA

TxRxCLK

SWD

VDD2

CREG2

ADCIN

GND2

SCLK

SREAD

SDATA

SLE

C
V

C
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G
N

D
1

L
1

G
N

D

L
2

V
D

D

C
P

O
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T

C
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3

V
D

D
3

O
S

C
1
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C
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M
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X
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U
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1

2

3

4

5

6

7

8

9

10

11

12

PIN 1
INDICATOR

ADF7021-N
TOP VIEW

(Not to Scale)

 

8. 

1  VCOIN  

2  CREG1  

3  VDD1  

4  RFOUT  

5  RFGND  
6  RFIN  

7 RFINB 
8  RLNA  
9  VDD4  
10  RSET   
11  CREG4  

12, 19, 22  GND4  
13 to 18  MIX_I, MIX_I, 

MIX_Q, MIX_Q, 
FILT_I, FILT_I

20, 21, 23  FILT_Q, FILT_Q, 
TEST_A 

LNA/MIXER  

24  CE 

25  SLE 

26  SDATA  

27  SREAD 

28  SCLK 

CE ADF7021-N CE CE
 

VCO   

PA 3.9 Ω 100 nF
 

PA  0.1 μF 100 pF VDD

−16 dBm +13 dBm
 

LNA LNA LNA/PA

LNA LNA/PA  
LNA 1.1 kΩ 5%  
LNA/MIXER 10 nF  

5% 3.6 kΩ
LNA/MIXER GND 100 nF  

CMOS SLE
 

MSB LSB CMOS

ADF7021-N SCLK SREAD
AFC ADC  

CLK 32
CMOS  
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29  GND2  
30  ADCIN  

31  CREG2  

32  VDD2  
33  SWD 

34 TxRxDATA 

35  TxRxCLK 

36  CLKOUT  

37  MUXOUT  

38  OSC2  

39  OSC1  

40  VDD3  
41 CREG3 

42  CPOUT  

43  VDD  
44, 46  L2, L1 

45, 47 GND, GND1 
48  CVCO  
 

7 ADC 0V 1.9 V SREAD

100 nF  

10 nF
ADF7021-N 1 11—

/ CMOS UART/SPI
UART/SPI /DSP

CMOS

UART/SPI UART/SPI
/DSP  

CMOS
50:50 - CLKOUT
1 kΩ  

DIGITAL_LOCK_DETECT PLL
REGULATOR_READY MUXOUT

OSC1 CMOS TCXO

OSC1 0.8 V p-p
TCXO  

PLL 10 nF

VCO
 

VCO 10 nF
VCO VCO VCO
VCO VCO

CREG1 22 nF VCO  
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FREQUENCY OFFSET (kHz)

P
H

A
S

E
 N

O
IS

E
 (

d
B

c/
H

z)

–150

–140

–130

–120

–110

–100

–90

–80

–70

1 10 100 1000 10000

RF FREQ = 900MHz
VDD = 2.3V
TEMPERATURE = 25°C
VCO_BIAS = 8
VCO_ADJUST = 3ICP = 0.8mA

ICP = 1.4mA

ICP = 2.2mA

07
24

6-
06

0
 

–40

–36

–32

–28

–24

–20

–16

–12

–8

–4

0

4

8

12

16

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60

PA SETTING

R
F

 O
U

T
P

U
T

 P
O

W
E

R
 (

d
B

m
)

PA_BIAS = 5μA

PA_BIAS = 11μA

PA_BIAS = 9μA

PA_BIAS = 7μA

07
24

6-
05

1

 

VBW 100Hz
START 300MHz
RES BW 100Hz SWEEP 385.8ms (601pts)

STOP 3.5GHz

RF FREQ = 440MHz
OUTPUT POWER = 10dBm
FILTER = T-STAGE LC FILTER
MARKER Δ = 52.2dB

1R

1

07
24

6-
05

0

 

CENTER 869.5  25MHz
RES BW 300Hz SWEEP 2.118s (601pts)

SPAN 50kHz

DR = 9.6kbps
DATA = PRBS9
fDEV = 2.4kHz
RF FREQ = 869.5MHz

VBW 300Hz

GFSK

2FSK

07
24

6-
04

7

 

CENTER 869.5  25MHz
RES BW 300Hz SWEEP 2.118s (601pts)VBW 300Hz

SPAN 50kHz

DR = 9.6kbps
DATA = PRBS9
fDEV = 2.4kHz
RF FREQ = 869.5MHz

RC2FSK

2FSK

07
24

6-
04

8

 

VBW 300Hz
CENTER 869.493  8MHz
RES BW 300Hz SWEEP 4.237s (601pts)

SPAN 100kHz

SR = 4.8ksym/s
DATA = PRBS9
fDEV = 2.4kHz
RF FREQ = 869.5MHz

RC4FSK

4FSK

07
24

6-
04

9

 

11. 900 MHz VDD = 2.3 V 14. 2FSK GFSK  

15. 2FSK 2FSK

16. 4FSK 4FSK  

12. RF PA  

13. T LC PA  
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RES BW 300Hz
CENTER 869.5MHz VBW 300Hz SPAN 50kHz

SWEEP2.226s (401pts)

REF 15dBm
SAMP LOG 10dB/ ATTEN 25dB

VAVG 100
V1 V2
S3 FC

DR = 9.6kbps
DATA = PRS9
fDEV = 2.4kHz
RF FREQ = 869.5MHz

3FSK

RC3FSK

07
24

6-
07

0

 

FREQUENCY OFFSET (kHz)

O
U

T
P

U
T

 P
O

W
E

R
 (

d
B

m
)

0

–10

10

–20

–30

–40

–100 –50 500 100

–50

–60

RAMP RATE:
CW ONLY
256 CODES/BIT
128 CODES/BIT
64 CODES/BIT
32 CODES/BIT

TRACE = MAX HOLD
PA ON/OFF RATE = 3Hz
PA ON/OFF CYCLES = 10,000
VDD = 3.0V

07
24

6-
06

8

 

–8

–7

–6

–5

–4

–3

–2

–1

0

–122 –120 –118 –116 –114 –112 –110 –108 –106 –104

3.0V, +25°C

3.6V, –40°C
2.3V, +85°C

RF INPUT POWER (dBm)

L
O

G
 B

E
R

DATA RATE = 9.6kbps
fDEV = 4kHz
RF FREQ = 868MHz
IF BW = 25kHz

07
24

6-
05

2

 

–8

–7

–6

–5

–4

–3

–2

–1

0

–130 –128 –126 –124 –122 –120 –118 –116 –114 –112 –110 –108

3.6V, –40°C

3.0V, +25°C
2.3V, +85°C

RF INPUT POWER (dBm)

L
O

G
 B

E
R

DATA RATE = 1kbps
fDEV = 1kHz
RF FREQ = 135MHz
IF BW = 12.5kHz

07
24

6-
05

3

 

–8

–7

–6

–5

–4

–3

–2

–1

0

–120 –115 –110 –105 –100 –95

RF INPUT POWER (dBm)

L
O

G
 B

E
R

2.3V +25°C
3.0V +25°C
3.6V +25°C
2.3V –40°C
3.0V –40°C
3.6V –40°C
2.3V +85°C
3.0V +85°C
3.6V +85°C

3FSK MODULATION
DATA RATE = 9.6kbps
fDEV = 2.4kHz
MOD INDEX = 0.5
RF FREQ = 440 MHz

07
24

6-
06

5

 

–8

–7

–6

–5

–4

–3

–2

–1

0

–120 –115 –110 –105 –100 –95

RF INPUT POWER (dBm)

L
O

G
 B

E
R

2.3V +25°C
3.0V +25°C
3.6V +25°C
2.3V –40°C
3.0V –40°C
3.6V –40°C
2.3V +85°C
3.0V +85°C
3.6V +85°C

DATA RATE = 19.6kbps
SYMBOL RATE = 9.8ksym/s
fDEV (inner) = 2.4kHz
MOD INDEX = 0.5
RF FREQ = 420MHz
IF BW = 12.5kHz

07
24

6-
06

6

 

17. 3FSK 3FSK

18. PA

19. 2FSK  VDD fRF  = 868 MHz

20. 2FSK VDD fRF  = 135 MHz

21. 3FSK VDD fRF  = 440 MHz 

22. 4FSK VDD fRF  = 420 MHz
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FREQUENCY OFFSET (MHz)

B
L

O
C

K
IN

G
 (

d
B

)

–10

0

10

20

30

40

50

60

70

80

90

–22 –18 –14 –10 –6 –2 0 2 6 10 14 18 22

RF FREQ = 868MHz
   WANTED SIGNAL
   (10dB ABOVE SENSITIVITY
   POINT) = 2FSK,
   fDEV = 4kHz,
   DATA RATE = 9.8kbps
BLOCKER = 2FSK,

fDEV = 4kHz,
   DATA RATE = 9.8kbps
VDD = 3.0V
TEMPERATURE = 25°C

07
24

6-
05

9

 

–140

–120

–100

–80

–60

–40

–20

–122.5 –112.5 –102.5 –92.5 –82.5 –72.5 –62.5 –52.5 –42.5

ACTUAL RF INPUT LEVEL

RF INPUT (dBm)

R
S

S
I L

E
V

E
L

 (
d

B
m

)

RSSI
READBACK LEVEL

07
24

6-
05

5

 

–10

0

10

20

30

40

50

60

70

429.80 429.85 429.90 429.95 430.00 430.05 430.10 430.15 430.20

RF FREQ = 430MHz
EXTERNAL VCO INDUCTOR
DATA RATE = 9.6kbps
TEMPERATURE = 25°C, VDD = 3.0V

RF FREQUENCY (MHz)

B
L

O
C

K
IN

G
 (

d
B

)

CALIBRATED

UNCALIBRATED

07
24

6-
05

4

 

00
72

46
-0

91

2.5

0

–2.5

–5.0

–7.5

–10.0

–12.5

–15.0

–17.5

–20.0

–22.5

–25.0

–27.5

–30.0

–32.5

–35.0

–37.5
90 92 94 96 98 100 102 104 106 108 110

A
T

T
E

N
U

A
T

IO
N

 (
d

B
)

IF FREQUENCY (kHz)

–40°C

+90°C

 

MODULATION INDEX

S
E

N
S

IT
IV

IT
Y

 P
O

IN
T

 (
d

B
m

)

–118

–116

–114

–112

–110

–108

–106

–104

–102

–100

0 0.2 0.4 0.6 0.8 1.0 1.2

RF FREQ = 860MHz
2FSK MODULATION
DATA RATE = 9.6kbps
IF BW = 25kHz
VDD = 3.0V
TEMPERATURE = 25°C

DISCRIMINATOR BANDWIDTH =
1× FSK FREQUENCY DEVIATION

DISCRIMINATOR BANDWIDTH =
2× FSK FREQUENCY DEVIATION

07
24

6-
05

8

 

–120 –118 –116 –114 –112 –110 –108 –106 –104 –102 –100

3FSK MODULATION
VDD = 3.0V, TEMP = 25°C
DATA RATE = 9.6kbps
fDEV = 2.4kHz
RF FREQ = 868MHz
IF BW = 18.75kHz

INPUT POWER (dBm)

L
O

G
 B

E
R

–7

–6

–5

–4

–3

–2

–1

0

VITERBI DETECTION

THRESHOLD DETECTION

07
24

6-
06

2

 

23.  26. IF_FILTER_BW = 
9kHz，温度范围−40°C至 +90°C，10°步进）  

 27. 2FSK  

28. 3FSK  

24. RSSI  

25.  



ADF7021-N
 

Rev. 0 | Page 21 of 64 

R
E

C
E

IV
E

R
 S

Y
M

B
O

L
 L

E
V

E
L

+1

+3

–1

–3

0

RF I/P LEVEL = –70dBm
DATA RATE = 9.7kbps
fDEV (inner) = 1.2kHz

22452 ACQS M 50μs

IF BW = 25kHz
POST DEMOD BW = 12.4kHz

07
24

6-
06

4

 

+1

–1

0

4

20834 ACQS M 20μs        C13                    1.7V

RF I/P LEVEL = –70dBm
DATA RATE = 10kbps
fDEV = 2.5kHz

IF BW = 12.5kHz
POST DEMOD BW = 12.4kHz

R
E

C
E

IV
E

R
 S

Y
M

B
O

L
 L

E
V

E
L

07
24

6-
06

3

 

LNA GAIN, FILTER GAIN

S
E

N
S

IT
IV

IT
Y

 (
d

B
m

)

–130

–120

–110

–100

–90

–80

–70

3, 72
(LOW GAIN MODE)

10, 72
(MEDIUM GAIN MODE)

30, 72
(HIGH GAIN MODE)

HIGH MIXER
LINEARITY

DEFAULT
MIXER

LINEARITY

MODULATION = 2FSK
DATA RATE = 9.6kbps
fDEV = 4kHz
IF BW = 12.5kHz
DEMOD = CORRELATOR
SENSITIVITY @ 1E-3 BER

IP3 = –3dBm

IP3= –5dBm

IP3 = –9dBm

IP3 = –13.5dBm

IP3 = –24dBm

IP3 = –20dBm

07
24

6-
06

9

 

 

 

29. DAC 4FSK

30. DAC 3FSK

31. LNA/
( IP3) 
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OSC1

CP1CP2

OSC2

07
24

6-
08

3

 

DVDD

CLKOUT
ENABLE BIT

CLKOUTOSC1 DIVIDER
1 TO 15

÷2

07
24

6-
00

8

 

PFD [Hz] = XTAL/R 

CHARGE
PUMP OUT

VCO

07
24

6-
01

0

 

32. ADF7021-N

33. CLKOUT

34. 

32 PLL
≤10 ppm

>10 ppm
ARIB STD-T67 ETSI EN 300 220

 

R1_DB12
CE

N N
 

CLKOUT  

CLKOUT 32
50:50 CLKOUT

CLKOUT 2 30
R1_DB[7:10]

CLKOUT 8  

CLKOUT 0 4.8 
MHz 10 20 pF

1kΩ CLKOUT
 

R  

3 R 1 7
PFD R1_DB

[4:6] PFD N 20 
log(N)

 

1 R = 1

LBW 100 kHz

LBW

EVAL-ADF7021-NDBxx

PCB
12 pF 20 pF

2 pF 5 pF

TCXO  

ADF7021-N TCXO VCXO
OCXO <10 ppm

ARIB STD-T67 ETSI EN 300 220
ADF7021-N  

· CMOS OSC2
R1_DB12  

· 0.8 V p-p 22 pF
OSC1 R1_DB12

 

 

XTAL_BIAS
(R1_DB [13:14]) 20 μA 35 μA
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VCO

4\N

THIRD-ORDER
Σ-Δ MODULATOR

PFD/
CHARGE

PUMP

4\R

INTEGER_NFRACTIONAL_N

REFERENCE IN

07
24

6-
01

1

 

REGULATOR_READY (DEFAULT)

DIGITAL_LOCK_DETECT

RSSI_READY

Tx_Rx

LOGIC_ZERO

TRISTATE

MUX CONTROL

DGND

DVDD

MUXOUT

FILTER_CAL_COMPLETE

LOGIC_ONE

07
24

6-
00

9

 

ADF7021-N ADI 
SRD Design Studio™ ADI SRD Design 
Studio

N

ADF7021-N PLL 8
R0_DB[19:26] 15 sigma-delta Σ-Δ N
R0_DB[4:18] PLL

23
PLL

RF VCO

Integer_N  = 255 Fractional_N  = 
32,768/32,768 N 255 + 1 PFD

ADF7021-N
2.3 V 1 CREG1 GND

3.9 Ω 100 nF
100 nF CE

2mA CE
1 μA

CE
CREG4 MUXOUT

REGULATOR_READY  

FILTER_CAL_COMPLETE 

MUXOUT FILTER_CAL_COMPLETE

 

DIGITAL_LOCK_DETECT 

DIGITAL_LOCK_DETECT PLL
PFD 15 ns

PFD
25 ns  

RSSI_READY 

MUXOUT RSSI_READY RSSI
RSSI  

Tx_Rx 

Tx_Rx ADF7021-N

Tx/Rx

MUXOUT 

MUXOUT ADF7021-N
MUXOUT 0

R0_DB[29:31]

REGULATOR_READY

REGULATOR_READY MUXOUT
50 μs

ADF7021-N
MUXOUT

MUXOUT
ADF7021-N

868 MHz 870 MHz PFDMIN = 
3.4 MHz

35. N PLL

36. MUXOUT
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0 5 10 15 20 25 30
200

250

300

350

400

450

500

550

600

650

700

TOTAL EXTERNAL INDUCTANCE (nH)

F
R

E
Q

U
E

N
C

Y
 (

M
H

z)

750

fMIN (MHz)

fMAX  (MHz)

07
24

6-
06

1

 

VCOLOOP FILTER

VCO_BIAS
R1_DB(19:22)

220μF

CVCO PIN

RF_DIVIDE_BY_2
R1_DB18

÷2
÷2

MUX

TO
N DIVIDER

TO PA

07
24

6-
01

2

 

 

VCO  
ADF7021-N VCO VCO
VCO LC 842MHz 916MHz 421MHz

458MHz VCO( VCO
LC 80MHz 650 

MHz RF  

VCO RF
VCO

LO
RF_DIVIDE_BY_2 421 

MHz 458 MHz VCO 80 MHz 325 MHz
VCO  

VCO CVCO CREG1
22 nF  

VCO 

VCO R1_DB25 0  

VCO R1_DB[19:22] VCO
VCO

0x8  

VCO VCO_ADJUST R1_DB[23:24]
9  

VCO 

VCO
PCB

L2 L1  

VCO  + PCB
38  

37. VCO

38. RF

FR4 PCB 0.57 nH/mm
 

ADF7021-N RF
±6% RF_DIVIDE_BY_2 bit (R1_DB18)

±3% 400 MHz
VCO 400 MHz ±24 MHz

376 MHz 424 MHz  

VCOIN
RF VCO  

VCO 0.2 V 2 V
VCO RF <200 
MHz VCO <±6 MHz

 

V C O V C O _ A D J U S T
R1_DB[23:24] VCO

RF 1  

VCO R1_DB25 1 VCO_BIAS
9  
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RF

(MHz) VCO
RF VCO_INDUCTOR 

R1_DB25 

RF_DIVIDE_BY_2 

R1_DB18 

VCO_ADJUST 

R1_DB[23:24] 

VCO_BIAS 

R1_DB[19:22] 

870 to 916 L 
L 
L 
L 
L 
L 
L  

0 0 11 8 
842 to 870 0 0 00 8 
440 to 458 0 1 11 8 
421 to 440 0 1 00 8 
450 to 650 1 0 XX 4 
200 to 450 1 0 XX 3 
80 to 200 1 1 XX 2 

 

 

 

9 VCO RF   

RF VCO
RF VCO

VCO
VCO

 

“ ”

>10 MHz
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IDAC

2

6
R2_DB(13:18)

R2_DB7

R2_DB(11:12)

+

RFGND

RFOUT

FROM VCO

R0_DB27

07
24

6-
01

3

 

 

DATA BITS

PA RAMP 0
(NO RAMP)

PA RAMP 1
(256 CODES PER BIT)

PA RAMP 2
(128 CODES PER BIT)

PA RAMP 3
(64 CODES PER BIT)

PA RAMP 4
(32 CODES PER BIT)

PA RAMP 5
(16 CODES PER BIT)

PA RAMP 6
(8 CODES PER BIT)

PA RAMP 7
(4 CODES PER BIT)

1  2   3 4  ...    8    ...    16

07
24

6-
01

4

 

PA Bias Currents 

VCO

÷N

THIRD-ORDER
Σ-Δ MODULATOR

PFD/
CHARGE

PUMP

REF

INTEGER_NTx_FREQUENCY_
DEVIATION

TO
PA STAGE

1 – D2 PR
SHAPING

4FSK
BIT SYMBOL

MAPPER

MUX

TxDATA

2FSK

4FSK

GAUSSIAN
OR

RAISED COSINE
FILTERING

PRE-
CODER

3FSK

÷2

LOOP FILTER

FRACTIONAL_N

07
24

6-
01

5

 

RF  

ADF7021-N PA
950MHz 13 

dBm 50 Ω  
PA PA

39 R2_DB[13:18]  

PA
PA

LNA/PA  

PA  

PA VCO
VCO

PA ETSI EN 300 220
PA PA

 

ADF7021-N PA 40 8

PA PA 64
R2_DB[8:10]

 

PA PA_ENABLE R2_DB7 /
/ PA Tx/Rx R0_DB27 /

/  

PA  

PA_BIAS R2_DB[11:12] PA

9μA 10 dBm
11 μA PA R2_DB7

 

ADF7021-N 2FSK 3FSK 4FSK
41  

41. 
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32_ __ _ ××
�

DIVIDERDC KLCDIVIDECLKDEMOD
XTALATAD KLC  

162
__[ zH ] DEVIATIONFREQUENCYDFP xTfDEV

×
�  

162
__[ zH ] 0.5 DEVIATIONFREQUENCYDFP xTfDEV

×
× �

 

fCfC – fDEV fC + fDEV

RF FREQUENCY

0

+1–1

07
24

6-
05

7

 

P(D) = 1 − D 2 

PRECODER
1/P(D)

CONVOLUTIONAL
ENCODER

P(D)

FSK MOD
CONTROL

AND
DATA FILTERING

Tx DATA
0, 1

0, +1, –1

0, 1

TO
N DIVIDER

fC
fC + fDEV
fC – fDEV

07
24

6-
04

6

 

Tx_FREQUENCY_DEVIATION 1 511
R2_DB[19:27]  

4FSK 00 01 11 10 ±3 × fDEV 
±1 × fDEV  

(2FSK) 

N TxDATA

Tx_FREQUENCY_DEVIATION R2_DB[19:27]  

2FSK MODULATION_SCHEME R2_DB
[4:6] 000

RF
2FSK

3FSK 2FSK 25  
3FSK

43
 

 
P  
D  

1/P(D) 1 − D2

2  

2FSK TxRxCLK

 

 
XTAL TCXO  
DEMOD_CLK_DIVIDE
R3_DB[6:9]  

CDR_CLK_DIVIDE CDR R3_DB
[10:17]  

3— /
 

FSK  

Tx_FREQUENCY_DEVIATION R2_DB[19:27]
 

Hz  

2FSK 0.5
MSK GMSK R2_DB[19:27]

fDEV = 0.25 × 0.5  

3 (3FSK) 

3 FSK FSK
0 1 fC

fC − fDEV fC+ 
fDEV  

0 1 fC − fDEV fC + fDEV

42. 3FSK

43. 3FSK  
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10. 3

TxDATA 1 0 1 1 0 0 1 0 0 1 
1 0 0 1 0 1 1 1 1 0 
+1 0 −1 +1 0 0 +1 0 0 −1 

Tx DATA

SYMBOL
FREQUENCIES

f

t

+3fDEV

+fDEV

–fDEV

–3fDEV

0 0 0 1 1 0 1 1

07
24

6-
01

6

 

3 10
+1 −1 2 FSK
+1 −1 RF

3

 

3 F S K M O D U L A T I O N _ S C H E M E
R2_DB[4:6] 010 3FSK

 

4 4FSK  
4FSK TX

−3 −1 +1 +3

 

4FSK 4FSK
44

−

44. 4FSK

3
TxRxCLK 3

ADF7021-N
MSB ADF7021-N

6  

2FSK 
2FSK TxRxCLK

32 TxRxDATA
 

UART
/DSP  

 

ADF7021-N
2FSK [BT] = 0.5

2FSK 3FSK 4FSK
alpha 0.5 0.7

BT alpha

 

(GFSK) 

BT 0.5  

2FSK 2FSK
R2_DB[4:6] 001  

 

alpha 0.5 0.7
alpha 0.5

0.7 alpha R2_DB30 1

2FSK 3FSK 4FSK  

11 R2_DB[4:6]  
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11. 

13. 

12. 

R2_DB[4:6] 

FSK   
2FSK 000 
MSK1 000 

OQPSK2
000 

001 
001 
101 

2FSK 100 
3 FSK   

3FSK 010 
RC3FSK 110 

4 FSK    
4FSK 011 
RC4FSK 111 

 

2FSK 1
4
5
4
1
5
4
1
5
4

GFSK 
RC2FSK, Alpha = 0.5 
RC2FSK, Alpha = 0.7 

3FSK 
RC3FSK, Alpha = 0.5 
RC3FSK, Alpha = 0.7 

4FSK 
RC4FSK, Alpha = 0.5 
RC4FSK, Alpha = 0.7 

 

R15_DB[8:10] 

 
 

 + fDEV  
 − fDEV  
1010  
PN9  

SWD  

000 
001 
010 
011 
100 
101 
110 

 

 

 

 

11

 
TxRxCLK / /

RF 1
12  

ADF7021-N
ADF7021-N

TxRxCLK RF  

12 TxRxCLK
R2_DB[28:29] TxRxCLK

12 0.5

1. MSK  = 0.5 2FSK  

2. OQPSK MSK  

3. GMSK  = 0.5 GFSK  
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SW2 LNA

RFIN

RFINB

Tx/Rx SELECT
(R0_DB27)

LNA_MODE
(R9_DB25)

LNA_BIAS
(R9_DB[26:27])

MIXER LINEARITY
(R9_DB28)

LO

I (TO FILTER)

Q (TO FILTER)

LNA_GAIN
(R9_DB[20:21])

LNA/MIXER_ENABLE
(R8_DB6) 07

24
6-

01
7

 

LAN RF 100 
kHz

100 kHz LNA
/ /

LNA_MODE R9_DB25
MIXER_LINEARITY R9_DB28

 

LNA_MODE MIXER_LINEARITY 15  

LNA LNA_GAIN R9_DB[20:21]
AGC  

100 kHz

R4_DB[30:31] 9 kHz 13.5 kHz 18.5 kHz

RF

 

45

LNA R0_DB27 = 0
SW2 LNA

LNA/PA Rx/Tx
LNA/PA  

45. RF

1

IFWR IFWR IFWR IFWR

LATCHA A A

R

CLK

ADC

OFFSET
CORRECTION

RSSI

FSK
DEMOD

07
24

6-
01

8

 
46. RSSI

A G C
FILTER_GAIN R9_DB[22:23]

AGC  

R5_DB4
R6_DB4  

 

RSSI/AGC 

RSSI BB
±3 dB

FSK
BBOS_CLK_DIVIDE R3_DB[4:5]

1 MHz 2 MHz RSSI 80 7 Flash 
ADC AGC

dBm
AGC  

RSSI  

RSSI AGC_HIGH_THRESHOLD (R9_DB[11:17])
R S S I A G C _ L O W _ T H R E S H O L D 

(R9_DB[4:10])
3 0 7 0 A G C _ C L K _ D I V I D E , 

R3_DB[26:31]
13 AGC 7.7 kHz  
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BBOS CLK [Hz] = XTAL/(BBOS_CLK_DIVIDE) 
 BBOS_CLK_DIVIDE  4 8 16 32

AGC Update Rate [Hz] = 
DIVIDECGA KLC

DIVIDEQES KLC
_

_ _
_

[Hz]
 

 
AGC_CLK_DIVIDE R3_DB[26:31] 13  
SEQ_CLK_DIVIDE = 100 kHz (R3_DB[18:25]). 

,

[Hz]
[sec]

etadpU etaRAGC
ChangesrebmuN fo CGA niaG

TimeSettlingAGC �
 

RSSI dBm  

RSSI  

 [dBm] =
 −130 dBm + (  + ) × 0.5 

14. 

LNA

(LG2 LG1) (FG2 FG1)

H (1, 0) H (1, 0) 0 
M (0, 1) H (1, 0) 24 
M (0, 1) M (0, 1) 38 
M (0, 1) L (0, 0) 58 
L (0, 0) L (0, 0) 86 
 

15. LNA/

LNA_MODE 

(R9_DB25) 

LNA_GAIN 

(R9_DB[20:21]) 

MIXER_LINEARITY

(R9_DB28) 

(2FSK, DR = 

4.8 kbps, fDEV = 4 kHz) Rx  (mA) 
IP3

(dBm)

0 30 0 −118 24.6 −24 

0 30 1 −114.5 24.6 −20 

1 10 0 −112 22.1 −13.5 
1 10 1 −105.5 22.1 −9 

1 3 0 −100 22.1 −5 
1 3 1 −92.3 22.1 −3 

 

 

30 70 9
AGC AGC

30  

 
3 BBOS_CLK_DIVIDE R3_DB

[4:5] BBOS CLK 1 MHz 2 
MHz

AGC_CLK_DIVIDE AGC
 

AGC AGC
AGC

650 μs  

 
7 RV7 RV1

58  

14  

RSSI LNA LG2 LG1
FG2 FG1  

AGC  

AGC RSSI LNA
AGC

15 9
AGC AGC 390 μs
RSSI 390 μs AGC

AGC
AGC
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CDR 

P
O

S
T

D
E

M
O

D
 F

IL
T

E
R

I

Q

LIMITERS

VITERBI
DETECTION

MUX

CLOCK
AND

DATA
RECOVERY

TxRxDATA

TxRxCLK

FREQUENCY
 CORRELATOR

LINEAR
DEMODULATOR

MUX

3FSK

THRESHOLD
DETECTION

2/3/4FSK

07
24

6-
08

0

 

IF – fDEV IF + fDEV

I

IF
Q

LIMITERS

R4_DB(10:19)

R4_DB7
DOT_PRODUCT

FREQUENCY CORRELATOR

DISCRIMINATOR_BW

R4_DB9
Rx_INVERT

DISCRIM BW

2FSK = +1, –1
3FSK = +1, 0, –1
4FSK = +3, +1, –1, –3

OUTPUT LEVELS:

07
24

6-
07

9

 

 

47 ADF7021-N
(CDR)  

FSK FSK
2FSK 3FSK 4FSK
AFC 2FSK  

/ 2FSK 4FSK
3FSK

 

CDR PLL
TxRxDATA TxRxCLK

 

2FSK 3FSK 4FSK 48
2FSK  

2FSK/3FSK/4FSK  

2FSK

AWGN
FSK

3 dB 4 dB  

47. CDR

48. 2FSK
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P
O

S
T

_D
E

M
O

D
_

F
IL

T
E

R

E
N

V
E

L
O

P
E

D
E

T
E

C
T

O
R SLICER

2FSK

FREQUENCY

IF
LEVELI

Q

LIMITER

LINEAR
DISCRIMINATOR

R4_DB(20:29)
FREQUENCY
READBACK
AND AFC LOOP

+ 2FSK RxDATA

RxCLK

07
24

6-
07

3

 

2FSK
49

AFC AFC  

 

ISI

POST_DEMOD_BW R4_DB[20:29]
 

2FSK /  

2FSK FSK FSK

 

FSK  

2FSK

49

49. FSK

3FSK 4FSK  

4FSK 4
−3, −1, +1, +3 4FSK

0
3FSK/4FSK_SLICER_THRESHOLD R13_DB[4:10]

 

3FSK
3

−1, 0, +1 3FSK

3FSK/4FSK_SLICER_THRESHOLD R13_DB[4:10]
 

3FSK  

3FSK

R13_DB11  

VITERBI_PATH_MEMORY R13_DB[13:14] 4
6 8 32

0  

3FSK
3 dB

 

CDR PLL
PLL

CDR CLK 32 “ —
/ ” CDR PLL /

101010 2FSK
±3.0%

CDR
/
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16. 

DEMOD_SCHEME (R4_DB[4:6]) 

2FSK 001 
3FSK 010 
4FSK 011 

17. 2FSK 3FSk K

K K/2 (K + 1)/2 R4_DB7 R4_DB[8:9] 

N/A 0 00 
N/A 0 10 

N/A 1 00 
N/A 1 10 

18. 4FSK K

K R4_DB7 R4_DB[8:9] 

0 00 
1 00 

19. 2FSK/3FSK/4FSK  

 
f

CUTOFF
 (Hz)

2FSK 0.75 × 
1 × 
1.6 ×  = 0.8 × 

3FSK 
4FSK 

 

2FSK ±2.0%
 

CDR PLL
5  

4FSK +3, −3, +3, −3
±3%( ±1.5%)

/
4FSK /

( 8 16 )
 

3FSk
Tx

3FSK
CDR ±0.5%  

16

Round
Round4FSK

fDEV fDEV

2FSK
DEMOD_SCHEME R4_DB[4:6] 000  

3 dB
R4_DB[20:29:00]  

fCUTOFF 3 dB Hz

R4_DB
[10:19]  

 
DEMOD CLK “ 3— / ”

 
K  

2FSK  

3FSK

4FSk
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20. 3FSK CDR

 

PHASE_CORRECTION (R13_DB12) 1 
3FSK_CDR_THRESHOLD (R13_DB[15:21]) 

K

CDR

3FSK_PREAMBLE_TIME_VALIDATE (R13_DB [22:25]) 15 
 

3FSK  

3FSK R13_DB11
1  

4 6 8 32
VITERBI_PATH_MEMORY R13_DB[13:14]  

0  

3FSK/4FSK_SLICER_THRESHOLD
R13_DB[4:10]  

K

3FSK  

3FSK R13_DB11 0
3FSK/4FSK_SLICER_THRESHOLD R13_DB[4:10]

“3FSK ”  

3FSK CDR  

3FSK 40 1
CDR  

3FSK 13
20  

4FSK  

4FSK 3FSK/4FSK_SLICER_THRESHOLD
R13_DB[4:10]  

其中K为相关器鉴频器带宽的计算值。



ADF7021-N 
 

Rev. 0 | Page 36 of 64 

 

2FSK  

2FSK
10101010…

11001100…

AGC CDR
16

48 AFC
64  

ADF7021-N
“

AN-915”  

4FSK  
4FSK 00100010…

−3, +3, −3, +3
4FSK

32
16  

4FSK /
8 16

 

AFC  
ADF7021-N

/TCXO  

AFC ±0.3 × fDEV fDEV FSK
K

 

K  

K 4
DISCRIMINATOR_BW

1 dB 2 dB

(AFC
)  = 9 kHz

18.5 kHz
±4.75 kHz

 

 

2FSK

0.4 K  

K 4
DISCRIMINATOR_BW 27 2FSK

 

AFC  

ADF7021-N AFC
/TCXO AFC

FSK

FSK
 

ADF7021-N AFC AFC AFC  

AFC 

ADF7021-N
N

-N  

16 AFC “
”  

 [Hz] = (AFC  ×  CLK)/218 

AFC READBACK

100 kHz
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⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ ×
�

XTAL
RoundFACTOR_SCALING_AFC 500224

AFC 

ADF7021-N

PI -N  

AFC 10 AFC
R10_DB4 1

R10_DB[5:16]
 

AFC  

AFC ADF7021-N
R10_DB[24:31] AFC

AFC AFC
10 kHz AFC fLO ± 5 kHz

LO  

RF_DIVIDE_BY_2(R1_DB18)
AFC

 

AFC ≤1.5 × 
>1.5 × 

AFC  

AFC AFC
ACR AFC

ACR

AFC AFC
IF_FILTER_BW R4_DB[30:31]

 

SWD  

ADF7021-N ID
ID ADF7021-N

Rx ADF7021-N SWD
 

 

SWD
R12_DB[8:15]

 

SWD R12_DB[6:7] R11_DB
[4:5] /ID 12 16 20 24

/ 24

MSB LSB
 

R11_DB[6:7]
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21. 

1

( )

100 kHz ± 2.5 kHz 200 μs 
100 kHz ± 0.6 kHz 8.2 ms 

1 

 

kHz

EDIV 2ER_TONE_DIIF_CAL_LOW

XTAL

×
 

kHz

EDIV 2ER_TONE_DIIF_CAL_UPP

XTAL

×
 

22

22.  

9 kHz 78.1 kHz 116.3 kHz 
13.5 kHz 79.4 kHz 116.3 kHz 
18.5 kHz 78.1 kHz 119 kHz 

QES KLC
LL_TIMEIF_CAL_DWEoitarbilaC n emiTFI enoT �

 

5

21  

5 IF_CAL_COARSE
R5_DB4

IF_FINE_CAL R6_DB4
 

200 μs
A D F 7 0 2 1 - N

IF_FILTER_DIVIDER R5_DB[5:13]  

22
 

100 kHz 22
 

RSSI 10
RSSI  

RSSI

10 RSSI
100 kHz 0.6 kHz  

IF_CAL_LOWER_ TONE_DIVIDE
R6_DB[5:12] IF_CAL_UPPER_TONE_ DIVIDE R6_DB

[13:20]  

 	 
 kHz 50Hz 
�

DIVIDER_FILTER_IF
XTAL
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PA

LNA

PA_OUT

RFIN

RFINB

VBAT

L1

ADF7021-N

OPTIONAL
BPF OR LPF

LA

CA

C1

CB

ZIN_RFIN

ZOPT_PA

ZIN_RFIN

ANTENNA

07
24

6-
02

2

 

 

 

       OBW +  > IF_FILTER_BW 

OBW 99 2.5 
kHz IF_FILTER_BWE R4_DB[30:31]  

MUXOUT FILTER_CAL_COMPLETE R0_DB
[29:31]

 

 

FILTER_CAL_READBACK
“ ”

IF_FILTER_ADJUST R5_DB[14:19]  

<15°C  

ADF7021-N

20°C 1 kHz
25°C ±0.5 kHz

−40°C +85°C
±3.25 kHz ±3.75 kHz  

 

LNA/PA  

ADF7021-N
RF

ADF7021-N Rx/Tx
PA/LNA

Rx/Tx ADG919
 

Rx/Tx  

50 ADF7021-N Rx/Tx
LNA/PA EVAL-ADF7021-

NDBxx Rx/Tx
1 dB 2 dB

Tx Rx
Rx/Tx  

ADF7021-N LNA/PA
PCB

CAD ADF7021-N

2 PCB Gerber
www.analog.com  

50. Rx/Tx ADF7021-N
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PA

LNA

PA_OUT

RFIN

RFINB

VBAT

L1

ADF7021-N

ADG919

OPTIONAL
BPF

(SAW)

OPTIONAL
LPF

LA

CA

C1

CB

ZIN_RFIN

ZOPT_PA

ZIN_RFIN

ANTENNA

Rx/Tx – SELECT

07
24

6-
02

1

 

Rx/Tx  
51 Rx/Tx

Rx/Tx
PA L1 C1

L1 C1 PA
ZOPT_PA

ZOPT_PA
ZOPT_PA

Tx AN-764 AN-859
ZOPT_PA

ZOPT_PA  

LNA LNA
51

 

51. Rx/Tx ADF7021-N

PA

LC pi T
Rx ADF7021-N

ADF7021-N 15  

ADF7021-N 200 kHz

I Q
90°

29 dB 450 MHz
I/Q 20 

dB  

RF  

LNA RF

LO
RSSI I/Q

DAC R5_DB[20:31 RSSI
RSSI
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INTERNAL
SIGNAL
SOURCE

MUX

RFIN

RFINB
LNA

ADF7021-N

POLYPHASE
IF FILTER

PHASE ADJUST

G
A

IN
 A

D
JU

S
T

I Q

FROM LO

  GAIN ADJUST
REGISTER 5

PHASE ADJUST
REGISTER 5

SERIAL
INTERFACE

4

MICROCONTROLLER

4

RSSI/
LOG AMP

7-BIT ADC

RSSI READBACK

I/Q GAIN/PHASE ADJUST AND
RSSI MEASUREMENT

ALGORITHM

07
24

6-
07

2

 
 

0

10

20

30

40

50

60

–60 –40 –20 0 20 40 60 80 100

VDD = 3.0V
IF BW = 25kHz

WANTED SIGNAL:
RF FREQ = 430MHz
MODULATION = 2FSK
DATA RATE = 9.6kbps,
  PRBS9
fDEV = 4kHz
LEVEL= –100dBm

INTERFERER SIGNAL:
RF FREQ = 429.8MHz
MODULATION = 2FSK
DATA RATE = 9.6kbps,
   PRBS11
fDEV = 4kHz

TEMPERATURE (°C)

IM
A

G
E

 R
E

JE
C

T
IO

N
 (

d
B

)

CAL AT +25°C

CAL AT +85°C
CAL AT –40°C

07
24

6-
06

7

 

 

52. 

53. −40°C +25°C +85°C

RF RF
 

RF

RF IR IR RF
RF LNA

 

IR ADI
2D  

RF IR_CAL_SOURCE_DRIVE_LEVEL
(R6_DB[28:29]) LNA

AGC RF
 

IR_PHASE_ADJUST_MAG (R5_DB
[20:23]) I Q
IR_PHASE_ADJUST_DIRECTION (R5_DB24)  

I/Q IR_GAIN_ADJUST_MAG (R5_DB
[25:29]) I Q
I R _ G A I N _ A D J U S T _ I / Q ( R 5 _ D B 3 0 )
IR_GAIN_ADJUST_UP/DN (R5_DB31)

ADF7021-N
53 −

40°C +25°C +85°C
ADF7021-N

IR  
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PREAMBLE
SYNC
WORD

ID
FIELD DATA FIELD CRC

07
24

6-
02

3

 
23. Tx/Rx  

Tx Reg 1 Reg 3 Reg 0 Reg 2  
Rx  Reg 1 Reg 3 Reg 0 Reg 5 Reg 4 
Tx  Rx  Rx  Tx Reg 0     

 

54 ADF7021-N

“ ”  

23 CE Tx Rx ADF7021-N

54. 

AFC Tx
Rx Rx Tx Tx/Rx

0 100 kHz LO  

55 56
TCXO XTAL
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POWER-DOWN
CE LOW

XTAL
REFERENCE

TCXO
REFERENCE

CE HIGH
WAIT 10μs (REGULATOR POWER-UP)

WRITE TO REGISTER 1 (TURNS ON VCO)
WAIT 0.7ms (TYPICAL VCO SETTLING)

WRITE TO REGISTER 0 (TURNS ON PLL)
WAIT 40μs (TYPICAL PLL SETTLING)

WRITE TO REGISTER 2 (TURNS ON PA)
WAIT FOR PA TO RAMP UP (ONLY IF PA RAMP ENABLED)

WAIT FOR Tx LATENCY NUMBER OF BITS
(REFER TO TABLE 12)

WRITE TO REGISTER 2 (TURNS OFF PA)
WAIT FOR PA TO RAMP DOWN

WRITE TO REGISTER 3 (TURNS ON Tx/Rx CLOCKS)

CE HIGH
WAIT 10μs + 1ms

(REGULATOR POWER-UP + TYPICAL XTAL SETTLING)

CE LOW
POWER-DOWN

Tx MODE

OPTIONAL. ONLY NECESSARY IF PA
RAMP DOWN IS REQUIRED. 07

24
6-

08
6

 

55. 
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POWER-DOWN
CE LOW

WRITE TO REGISTER 5 (STARTS IF FILTER CALIBRATION)
WAIT 0.2ms (COARSE CAL) OR WAIT 8.2ms

(COARSE CALIBRATION + FINE CALIBRATION)

WRITE TO REGISTER 11 (SET UP SWD)
WRITE TO REGISTER 12 (ENABLE SWD)

WRITE TO REGISTER 6 (SETS UP IF FILTER CALIBRATION)

CE LOW
POWER-DOWN

Rx MODE

WRITE TO REGISTER 3 (TURNS ON Tx/Rx CLOCKS)

WRITE TO REGISTER 4 (TURNS ON DEMOD)

WRITE TO REGISTER 10 (TURNS ON AFC)

OPTIONAL.

WRITE TO REGISTER 0 (TURNS ON PLL)
WAIT 40μs (TYPICAL PLL SETTLING)

CE HIGH
WAIT 10μs (REGULATOR POWER-UP)

WRITE TO REGISTER 1 (TURNS ON VCO)
WAIT 0.7ms (TYPICAL VCO SETTLING)

CE HIGH
WAIT 10μs + 1ms

(REGULATOR POWER-UP + TYPICAL XTAL SETTLING)

XTAL
REFERENCE

TCXO
REFERENCE

OPTIONAL:
ONLY NECESSARY IF
AFC IS REQUIRED.

OPTIONAL:
ONLY NECESSARY IF
SWD IS REQUIRED.

OPTIONAL:
ONLY NECESSARY IF
IF FILTER FINE CAL IS REQUIRED.

07
24

6-
08

7

 

 

 

56. 
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48 47 46 45 44 43 42 41 40 39 38 37

ADF7021-N

VCOIN

CREG1

VDD1

RFOUT

RFGND

RFIN

RFINB

RLNA

VDD4

RSET

CREG4

GND4

C
V

C
O

G
N

D
1

L
1

G
N

D L
2

V
D

D

C
P

O
U

T

C
R

E
G

3

V
D

D
3

O
S

C
1

O
S

C
2

M
U

X
O

U
T

1

2

3

4

5

6

7

8

9

10

11

12

13 14 15 16 17 18 19 20 21 22 23 24

M
IX

_I

M
IX

_I

M
IX

_Q

M
IX

_Q

F
IL

T
_I

F
IL

T
_I

G
N

D
4

F
IL

T
_Q

F
IL

T
_Q

G
N

D
4

T
E

S
T

_A

C
E

CLKOUT

 TxRxDATA

 TxRxCLK

SWD

VDD2

CREG2

ADCIN

GND2

SCLK

SREAD

SDATA

SLE

36

35

34

33

32

31

30

29

28

27

26

25

VDD

VDD

VDD

TCXO

VDD

VDD

VDD
ANTENNA

CONNECTION

TO
MICROCONTROLLER
Tx/Rx SIGNAL
INTERFACE

TO
MICROCONTROLLER
CONFIGURATION
INTERFACE

T-STAGE LC
FILTER

MATCHING

LOOP FILTER

CVCO
CAP

EXT VCO L*

REFERENCE

RSET
RESISTOR

RLNA
RESISTOR

CHIP ENABLE
TO MICROCONTROLLER

* VCO 44 46

1. [13:18] [20:21] 23
07

24
6-

08
4

 

 
57. 

ADF7021-N 57

 

ADF7021-N
ADF7021-N AN-859
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FREQ RB [Hz] = (AFC_READBACK × DEMOD CLK)/218 

READBACK MODE

AFC READBACK

DB15

RV16

X

X

RV16

0

RSSI READBACK

BATTERY VOLTAGE/ADCIN/
TEMP. SENSOR READBACK

SILICON REVISION

FILTER CAL READBACK

READBACK VALUE

DB14

RV15

X

X

RV15

0

DB13

RV14

X

X

RV14

0

DB12

RV13

X

X

RV13

0

DB11

RV12

X

X

RV12

0

DB10

RV11

LG2

X

RV11

0

DB9

RV10

LG1

X

RV10

0

DB8

RV9

FG2

X

RV9

0

DB7

RV8

FG1

X

RV8

RV8

DB6

RV7

RV7

RV7

RV7

RV7

DB5

RV6

RV6

RV6

RV6

RV6

DB4

RV5

RV5

RV5

RV5

RV5

DB3

RV4

RV4

RV4

RV4

RV4

DB2

RV3

RV3

RV3

RV3

RV3

DB1

RV2

RV2

RV2

RV2

RV2

DB0

RV1

RV1

RV1

RV1

RV1

07
24

6-
02

9

 

 

SCLK SDATA SLE
16/32

32 16
CMOS CE

 

SCLK MSB
SLE 16

C4 C1 2
DB3 DB0 LSB SREAD

 

 
READ-

BACK R7_DB8 = 1 SLE
SLE 58

SCLK MSB
SREAD

16
SREAD

18 18
SLE

AFC  

AFC
FSK AFC 16

RV1 RV16  

FREQ RB 100 kHz
AFC

 

RSSI  

58 RSSI ( RV1
RV7) (FG1 FG2) LNA (LG1
LG2) LNA “ 9—AGC ”

100 dBm
RSSI RSSI/AGC

RSSI  

 

58. 
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IF_FILTER_ADJUST = FILTER_CAL_READBACK − 128  

/ADCIN/  

VDD4 RV1
RV7 ADCIN

ADCIN
 

VBATTERY = ( )/21.1 
VADCIN = (ADCIN )/42.1 

 
Temp [°C] = −40 + (68.4 − ) × 9.32 

 

BCD 4

PC RV5 RV16 4
RC RV1 RV4 4

ADF7021-N PC = 0x211
RC = 0x1  

 
RV1 RV8 58

R5_DB[14:19]
 

“ 5— ”
R5_DB[14:19]
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MISO

ADuC84x ADF7021-N

MOSI

SCLOCK

SS

P3.7

P3.2/INT0

P2.4

P2.5

TxRxDATA

TxRxCLK

CE

SWD

SREAD

SLE

P2.6

P2.7

SDATA

SCLK

GPIO
07

24
6-

02
6

 

UART

ADF7021-N

TxRxCLK

TxRxDATA

TxDATA

RxDATA

CE

SWD

SREAD

SLE

SDATA

SCLK

GPIO

MICROCONTROLLER

07
24

6-
08

5

 

SPI

ADF7021-N

TxRxCLK

TxRxDATA

MISO

MOSI

CE

SWD

SREAD

SLE

SDATA

SCLK

GPIO

MICROCONTROLLER

SCLK CLKOUT

07
24

6-
07

6

 

MOSI

ADSP-BF533 ADF7021-N

MISO

PF5

RSCLK1

DT1PRI

DR1PRI

RFS1

PF6

SDATA

SLE

TxRxDATA

SWD

CE

SCK SCLK

SREAD

TxRxCLK

07
24

6-
02

7

 

 

 

 

 

 

 

 

ADF7021-N TxRxCLK
TxRxDATA

TxRxCLK
4 5  

4FSK MSB TxRxCLK
ADF7021-N 4FSK
MSB SWD

6 7  

UART  

UART TxRxCLK
TxRxDATA

UART
2FSK 60 ADF7021-N UART

UART
R0_DB28 8 9 UART

 

SPI R0_DB28 R15_DB
[17:19] 0x7 8 9 SPI
61 ADF7021-N SPI  

ADSP-BF533  

Blackfin® ADSP-BF533 62  

59. ADuC84x ADF7021-N

60. ADF7021-N UART

62. ADSP-BF533 ADF7021-N

61. ADF7021-N SPI

/DSP  

/  
/ 59

ADF7021-N TxRxCLK
TxRxDATA

TxRxCLK ADF7021-N  

SPI  

SPI TxRxCLK
TxRxDATA

CLKOUT
CLKOUT

ADF7021-N TxRxDATA
CLKOUT  
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 0—N

TR1 Tx/Rx

0 TRANSMIT
RECEIVE1

M3 M2 M1 MUXOUT

0 REGULATOR_READY (DEFAULT)
FILTER_CAL_COMPLETE0

0 DIGITAL_LOCK_DETECT
0 RSSI_READY
1 Tx_Rx
1 LOGIC_ZERO
1 TRISTATE
1

0
0
1
1
0
0
1
1

0
1
0
1
0
1
0
1 LOGIC_ONE

U1 UART_MODE

0 DISABLED
1 ENABLED

N8 N7 N6 N5 N4 N3 N2 N1

20 3
20 4

.

.

.
1 253

1 254

1

0
0
.
.
.
1

1

1

0
0
.
.
.

.

.

.
1

1

1

1
1

1

1

1

.

.

.

0
1

1

1

1

.

.

.

1
0

1

1

1

.

.

.

1
0

0

1

1

.

.

.

.

.

.

1
0

1

0
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64. 1—VCO/

CLOCKOUT_DIVIDE XTAL 36
CLKOUT  

XOSC_ENABLE
CMOS OSC2

TCXO XOSC_ENABLE 0.8 V 
p-p OSC1
XOSC_ENABLE

VCO_BIAS 9  

VCO_ADJUST VCO
VCO RF 1
RF_DIVIDE_BY_2 0.5%  

VCO_INDUCTOR
VCO 80 MHz 650 MHz RF

VCO  
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64. 1—VCO/

2FSK/3FSK/4FSK  
  

•

Tx_FREQUENCY_DEVIATION R2_DB[19:27]
PFD PFD  

4FSK ±3 × ±1 ×  

PA R2_DB[8:10]
R2_DB[13:18] PA PA_ENABLE

R2_DB7 / / PA
Tx/Rx R0_DB27 / /

 

R-COSINE_ALPHA alpha
0.5 0.7 Alpha 0.5 0.7 alpha

  

RF_DIVIDE_BY_2 R1_DB18

 [Hz]=

 [Hz]=

 
162

PFDDEVIATION_FREQUENCY_Tx ×

 
162

50 PFDDEVIATION_FREQUENCY_Tx. ×
×
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66. 3— /

 

 

• (BBOS CLK) 1 MHz 2 
MHz  

• (DEMOD CLK) 2 MHz ≤ DEMOD 
CLK ≤ 15 MHz  

• 2FSK/3FSK / (CDR CLK)
(32 × ) 2 4FSK CDR 

CLK (32 × ) 2

 
DIVIDE_CLK_BBOS

XTALCLKBBOS = 

DIVIDE_CLK_DEMOD
XTALCLKDEMOD = 

DIVIDE_CLK_CDR
CLKDEMODCLKCDR   =

• (SEQ CLK)
100 kHz  

• AGC AGC
8 kHz

 
DIVIDE_CLK_SEQ

XTALCLKSEQ = 

[ ]
DIVIDE_CLK_AGC

CLK_SEQRateUpdateA =Hz  GC
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Figure 67. Register 4—Demodulator Setup Register Map 
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...

...

...

...

...

0
+1
+2
 ...
+31
0
–1
–2
...
–31

GM4 GM2 GM1

0
0
0
.
1

0
0
0
.
1

0
0
1
.
1

0
1
0
.
1

0
1
2
...
31

PM2
IR PHASE
ADJUSTPM3 PM1 PM1

0
0
0
.
1

0
0
0
.
1

0
0
1
.
1

0
1
0
.
1

0
1
2
...
15

IFA5

0
0
0
..
1
0
0
0
.
1
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68. 5—

 

 

• IF_CAL_COARSE (R5_DB4)
IF_FINE_ CAL (R6_DB4)

 

• IF_FILTER_DIVIDER

Hz 50=
DIVIDER_FILTER_IF

XTAL

• IF_FILTER_ADJUST

IF_FILTER_ADJUST
“ ”

• R5_DB[20:31]
“ ”
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IF_CAL_LOWER_TONE_DIVIDEIF_CAL_UPPER_TONE_DIVIDEIF_CAL_DWELL_TIME

IF
_F

IN
E

_
C

A
L ADDRESS

BITS

C
D

3

C
D

2

C
D

6

LT
4

LT
5

LT
6

LT
7

U
T

3

U
T

4

U
T

6

U
T

7

U
T

8

C
D

1

U
T

5

LT
8

U
T

1

U
T

2

LT
3

LT
2

C
D

7

C
2 

(1
)

C
1 

(0
)

C
3 

(1
)

C
4 

(0
)

F
C

1

LT
1

C
D

5

C
D

4

D
B

16

D
B

15

D
B

14

D
B

17

D
B

20

D
B

19

D
B

18

D
B

21

D
B

13

D
B

12

D
B

11

D
B

10

D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

22

D
B

23

D
B

24

D
B

26

D
B

27

D
B

25

D
B

1

D
B

0

D
B

2

D
B

3

FC1

0
1

IF_FINE_CAL

DISABLED
ENABLED

UT3

0
0
0
.
.
1

UT1

1
0
1
.
.
1

IF_CAL_UPPER_
TONE_DIVIDE

1
2
3
.
.

UT2

0
1
1
.
.
1

UT8

0
0
0
.
.
0

...

...

...

...

...

...

... 127

LT3

0
0
0
.
.
1

LT1

1
0
1
.
.
1

1
2
3
.
.

LT2

0
1
1
.
.
1

LT8

0
0
0
.
.
1

...

...

...

...

...

...

... 255

IF_CAL_LOWER_
TONE_DIVIDE

CD3

0
0
0
.
.
1

CD1

1
0
1
.
.
1

IF_CAL_
DWELL_TIME

1
2
3
.
.

CD2

0
1
1
.
.
1

CD7

0
0
0
.
.
1

...

...

...

...

...

...

... 127

D
B

28
IR

C
1

D
B

29

D
B

30

IR
C

2

IR
D

1

IR
_C

A
L

_
S

O
U

R
C

E
_

D
R

IV
E

_L
E

V
E

L

IR
_C

A
L

_
S

O
U

R
C

E
  ÷

2

IRC1
0
1
0
1

IR_CAL_SOURCE_
DRIVE_LEVELIRC2

0
0
1
1

OFF
LOW
MED
HIGH

IRD1

0
1

IR_CAL_SOURCE ÷2

SOURCE ÷2 OFF
SOURCE ÷2 ON

0
0
0
.
.
1

LT7

0
0
0
.
.
1

UT7

07
24
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24. 

9 kHz 78.1 kHz 116.3 kHz 
13.5 kHz 79.4 kHz 116.3 kHz 
18.5 kHz 78.1 kHz 119 kHz 

 

 

• IF_FINE_CAL (R6_DB4)
5 R5_DB4

(kHz) =  

(kHz) =  

24

 
2×DIVIDE_TONE_LOWER_CAL_IF

XTAL

 
2×DIVIDE_TONE_UPPER_CAL_IF

XTAL

• 

500 μs

   = 

 

   × 10

• R6_DB[28:30] (IR)
IR_CAL_SOURCE_ DRIVE_LEVEL (R6_DB[28:29])

IR_CAL_SOURCE_÷2 (R6_DB30)
2

CLKSEQ
TIME_DWELL_CAL_IF
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AD1AD2RB1RB2RB3

DB8 DB7 DB6 DB5 DB4 DB3 DB2

C2 (1) C1 (1)

CONTROL
BITS

DB1 DB0

C3 (1)C4 (0)

READBACK_
SELECT

ADC_
MODE

AD2

0
0
1
1

AD1

0
1
0
1

ADC_MODE

MEASURE RSSI
BATTERY VOLTAGE
TEMP SENSOR
TO EXTERNAL PIN

RB2

0
0
1
1

RB1

0
1
0
1

READBACK MODE

AFC WORD
ADC OUTPUT
FILTER CAL
SILICON REV

RB3

0
1

READBACK_SELECT

DISABLED
ENABLED

07
24

6-
03

7

 
70. 7—

 

• RSSI Rx Rx

• Tx
R8_DB8 ADC

Tx

• AFC ( “ ” )

 FREQ RB [Hz] = (AFC  × DEMOD CLK)/218 

 VBATTERY = /21.1 

 VADCIN = ADCIN /42.1 

  [°C] = −40 + (68.4 − ) × 9.32
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PD1PD3PD4PD5

DB8 DB7 DB6 DB5 DB4 DB3 DB2

C2 (0) C1 (0)

CONTROL
BITS

DB1 DB0

C3 (0)C4 (1)

L
O

G
_A

M
P

_
E

N
A

B
L

E

S
Y

N
T

H
_

E
N

A
B

L
E

R
E

S
E

R
V

E
D

L
N

A
/M

IX
E

R
_

E
N

A
B

L
E

F
IL

T
E

R
_

E
N

A
B

L
E

A
D

C
_

E
N

A
B

L
E

D
E

M
O

D
_

E
N

A
B

L
E

T
x/

R
x_

S
W

IT
C

H
_

E
N

A
B

L
E

P
A

_E
N

A
B

L
E

_
R

x_
M

O
D

E

C
O

U
N

T
E

R
_

R
E

S
E

T

Rx_RESET

CR1

DB15 DB14 DB13 DB12 DB11

LE1 PD6

DB10 DB9

SW1PD7

PD7

0
1

PA (Rx MODE)

PA OFF
PA ON

CR1

0
1

COUNTER_RESET

NORMAL
RESET

DEMOD
RESET

CDR
RESET

SW1

0
1

Tx/Rx SWITCH

DEFAULT (ON)
OFF

PD6

0
1

DEMOD_ENABLE

DEMOD OFF
DEMOD ON

PD5

0
1

ADC_ENABLE

ADC OFF
ADC ON

LE1

0
1

LOG_AMP_ENABLE

LOG AMP OFF
LOG AMP ON

PD4

0
1

FILTER_ENABLE

FILTER OFF
FILTER ON

PD3

0
1

LNA/MIXER_ENABLE

LNA/MIXER OFF
LNA/MIXER ON

PD1

0
1

SYNTH_ENABLE

SYNTH OFF
SYNTH ON

07
24

6-
03

8
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• • LNA/PA R8_DB11
0 Tx/Rx
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AGC_HIGH_THRESHOLD
LNA_
GAIN

AGC_
MODE

FILTER_
GAINL

N
A

_
B

IA
S

F
IL

T
E

R
_

C
U

R
R

E
N

T

M
IX

E
R

_
L

IN
E

A
R

IT
Y

L
N

A
_M

O
D

E

AGC_LOW_THRESHOLD
ADDRESS

BITS

F
G

2

F
G

1

G
L

5

G
L

6

G
L

7

G
H

1

G
H

5

G
H

6

G
M

1

G
M

2

L
G

1

L
G

2

G
H

7

G
H

2

G
H

3

G
H

4

G
L

4

G
L

3

C
2 

(0
)

C
1 

(1
)

C
3 

(0
)

C
4 

(1
)

G
L

1

G
L

2

F
I1

L
G

1

M
L

1

L
I1

L
I2

D
B

16

D
B

15

D
B

14

D
B

17

D
B

20

D
B

19

D
B

18

D
B

21

D
B

13

D
B

12

D
B

11

D
B

10

D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

22

D
B

23

D
B

24

D
B

26

D
B

27

D
B

28

D
B

25

D
B

1

D
B

0

D
B

2

D
B

3

FI1

0
1

FILTER_CURRENT

LOW
HIGH

0
1
2
3

AGC_MODE

AUTO AGC
MANUAL AGC
FREEZE AGC
RESERVED

FG2

0
0
1
1

FG1 FILTER_GAIN

0
1
0
1

8
24
72
INVALID

LG2

0
0
1
1

LG1

0
1
0
1

LNA_GAIN

3
10
30
INVALID

GL3

0
0
0
1
.
.
.
1
1
1

GL1

1
0
1
0
.
.
.
1
0
1

AGC_LOW_
THRESHOLD

1
2
3
4
.
.
.
61
62
63

GL2

0
1
1
0
.
.
.
0
1
1

GL7

0
0
0
0
.
.
.
1
1
1

GL6

0
0
0
0
.
.
.
1
1
1

GL5

0
0
0
0
.
.
.
1
1
1

GL4

0
0
0
0
.
.
.
1
1
1

GH3

0
0
0
1
.
.
.
1
1
0

GH1

1
0
1
0
.
.
.
0
1
0

AGC_HIGH_
THRESHOLD

1
2
3
4
.
.
.
78
79
80

GH2

0
1
1
0
.
.
.
1
1
0

GH7

0
0
0
0
.
.
.
1
1
1

GH6

0
0
0
0
.
.
.
0
0
0

GH5

0
0
0
0
.
.
.
0
0
1

GH4

0
0
0
0
.
.
.
1
1
0

LI2

0

LI1

0

LNA_BIAS

800μA (DEFAULT)

LG1

0
1

LNA_MODE

DEFAULT
REDUCED GAIN

ML1

0
1

MIXER_LINEARITY

DEFAULT
HIGH

07
24

6-
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72.  9—AGC

 

• AGC
 

• AGC AGC
AGC_ LOW_ THRESHOLD = 30 AGC_HIGH_ 

THRESHOLD = 70 RSSI/AGC

• AGC 30  

• LNA_MODE(R9_DB25) 0 30 LNA
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KIKP AFC_SCALING_FACTORMAX_AFC_RANGE

A
F

C
_E

N

ADDRESS
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K
P

3

K
P

2
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A

3
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4
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5

M
6

M
7
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K
I4

K
P

1

K
I1

M
8

M
9

M
10 M
3
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M
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D
B
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D
B
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D
B
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D
B
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D
B
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D
B
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D
B
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D
B
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B
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D
B
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D
B
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D
B
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D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B
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D
B
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D
B
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D
B

26

D
B

27

D
B
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D
B
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D
B

1

D
B

0

D
B

2

D
B

3

D
B

29

D
B

30

D
B
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KP1

0
1
.
1
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2^1
...
2^7

AE1

0
1

AFC_EN

OFF
AFC ON

MA3
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0
0
1
.
.
.
1
1
1

MA1

1
0
1
0
.
.
.
1
0
1

MAX_AFC_
RANGE
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.
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.
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1
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.
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1

KI2KI3 KIKI4
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0
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1

M3
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.
.
.
1
1
1

M1
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0
.
.
.
1
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1

AFC_SCALING_
FACTOR
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4
.
.
.
4093
4094
4095

M2
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1
1
0
.
.
.
0
1
1

M12

0
0
0
0
.
.
.
1
1
1
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...
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• AFC_SCALING_FACTOR

 

• KI KP AFC AFC
KI  > 6 KP < 7

• AFC KI = 11 KP = 4
AFC AFC

KI KP ( )

 AFC  = MAX_AFC_RANGE × 500 Hz

• RF_DIVIDE_BY_2(R1_DB18) AFC
MAX_AFC_RANGE

• AFC

AFC

 
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ ×
=

XTAL
RoundFACTOR_SCALING_AFC 500224
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PL2

0
0
1
1

PL1

0
1
0
1

SYNC_BYTE_
LENGTH

12 BITS
16 BITS
20 BITS
24 BITS

MT2

0
0
1
1

MT1

0
1
0
1

MATCHING_
TOLERANCE

ACCEPT 0 ERRORS
ACCEPT 1 ERROR
ACCEPT 2 ERRORS
ACCEPT 3 ERRORS

SYNC_BYTE_SEQUENCE
CONTROL

BITS
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E
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H
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C
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G
_

T
O

L
E
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T

2

S
B

1

S
B
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S
B
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S
B
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B
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S
B
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B
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S
B
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S
B
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B
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B
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B

12

S
B
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S
B
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B
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B
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B
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B
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S
B
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B
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S
B
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S
B
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B

24

M
T

1

C
2 

(1
)

C
1 

(1
)

C
3 

(0
)

C
4 

(1
)

P
L

1
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2

D
B

16

D
B

15

D
B
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D
B

17

D
B

20

D
B

19

D
B
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D
B

21

D
B
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D
B
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D
B
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D
B
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D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B
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D
B

23

D
B

24

D
B

26

D
B

27

D
B

28

D
B
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D
B

1
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B

0
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B
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D
B

3

D
B
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D
B
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D
B
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12—SWD/

DATA_PACKET_LENGTH
CONTROL

BITSL
O

C
K

_
T

H
R

E
S

H
O

L
D

_
M

O
D

E

S
W

D
_M

O
D

E
IL

2

IL
1

C
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(0
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(0
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3 

(1
)
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)

L
M

1
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2

D
B

15

D
B

14

D
B

13

D
B

12

D
B
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D
B
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D
B

9

D
B

8

D
P

8

D
P

7

D
P

6

D
P

5

D
P

4

D
P

3

D
P

2

D
P

1

D
B

7

D
B

6

D
B

5

D
B

4

D
B

1

D
B

0

D
B

2

D
B

3

       LOCK_THRESHOLD_MODE

0     THRESHOLD FREE RUNNING
1     LOCK THRESHOLD AFTER NEXT SYNCWORD
2     LOCK THRESHOLD AFTER NEXT SYNCWORD
       FOR DATA PACKET LENGTH NUMBER  OF BYTES
3     LOCK THRESHOLD

          DATA_PACKET_LENGTH

0        INVALID
1        1 BYTE
...       ...
255    255 BYTES

       SWD_MODE

0     SWD PIN LOW
1     SWD PIN HIGH AFTER NEXT SYNCWORD
2     SWD PIN HIGH AFTER NEXT SYNCWORD
       FOR DATA PACKET LENGTH NUMBER  OF BYTES
3     INTERRUPT PIN HIGH

07
24

6-
04

2

 
75. 12—SWD/

AFC AGC
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“ ”

3FSK_CDR_THRESHOLD V
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M
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Y
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R
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S
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S
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S
T

7

V
D

1

P
C

1

V
M

1

V
M

2

V
T

1

V
T

2

V
T

3

V
T

4

V
T

5

V
T

6

V
T

7

S
T

3

C
2 

(0
)

C
1 

(1
)

C
3 

(1
)

C
4 

(1
)

S
T

1

S
T

2

D
B

16

D
B

15

D
B

14

D
B

17

D
B

20

D
B

19

D
B

18

D
B

21

D
B

13

D
B

12

D
B

11

D
B

10

D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

1

D
B

0

D
B

2

D
B

3

3FSK_PREAMBLE_
TIME_VALIDATE

P
T

V
1

P
T

V
2

P
T

V
3

P
T

V
4

D
B

24

D
B

23

D
B
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1
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0
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0
1

6 BITS
8 BITS
32 BITS
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CORRECTION

0 DISABLED
1 ENABLED
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3FSK_VITERBI_
DETECTOR

0 DISABLED
1 ENABLED
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ST3

0
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1
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14— DAC

TEST_DAC_GAIN TEST_DAC_OFFSET
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E
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T
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S
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R
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S
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N

ADDRESS
BITS

T
G

3

T
G

2

E
R

2

T
O

4

T
O

5

T
O

6

T
O

7

T
O

11

T
O

12

T
O

14

T
O

15

T
O

16

T
G

1

T
O

13

T
O

8

T
O

9

T
O

10

T
O

3

T
O

2

E
F

1

E
F

2

C
2 

(1
)

C
1 

(0
)

C
3 

(1
)

C
4 

(1
)

T
E

1

T
O

1

E
R

1

E
F

3

P
E

1

P
E

2

T
G

4

D
B

16

D
B

15

D
B

14

D
B

17

D
B

20

D
B

19

D
B

18

D
B

21

D
B

13

D
B

12

D
B

11

D
B

10

D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

22

D
B

23

D
B

24

D
B

26

D
B

27

D
B

28

D
B

25

D
B

1

D
B

0

D
B

2

D
B

3

D
B

29

D
B

30

D
B

31

 ED_PEAK_RESPONSE

0
1
2
3

FULL RESPONSE TO PEAK
0.5 RESPONSE TO PEAK
0.25 RESPONSE TO PEAK
0.125 RESPONSE TO PEAK

TEST_DAC_GAIN

0
1
...
15

NO GAIN
× 2^1
...
× 2^15

ED_LEAK_FACTOR

0
1
2
3
4
5
6
7

LEAKAGE =
2^–8
2^–9
2^–10
2^–11
2^–12
2^–13
2^–14
2^–15

07
24

6-
04

4

PULSE_EXTENSION

0
1
2
3

NO PULSE EXTENSION
EXTENDED BY 1
EXTENDED BY 2
EXTENDED BY 3
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P U L S E _ E X T E N S I O N
ED_LEAK_FACTOR ED_PEAK_RESPONSE
R15_DB[4:7] 0x9  

DAC FM DEMOD SNR 
DAC “ AN-852”  

DAC
DAC Σ-Δ

16
SWD

 

• FSK
SNR

 

• FM

DEMOD CLK
DAC CDR CLK DAC

CDR CLK DEMOD 
CLK CDR

 

14 DAC /
DAC  

14 ( ddt
)

DAC
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Rx_TEST_
MODES

Tx_TEST_
MODES

Σ-Δ_TEST_
MODES

P
F

D
/C

P
_T

E
S

T
_

M
O

D
E

S

PLL_TEST_
MODES

ANALOG_TEST_
MODES CLK_MUX

F
O

R
C

E
_L

D
H

IG
H

R
E

G
 1

_P
D

C
A

L
_

O
V

E
R

R
ID

E

ADDRESS
BITS

P
M

4

P
M

3

A
M

3

T
M

1

T
M

2

T
M

3

S
D

1

P
C

2

P
C

3

C
M

2

C
M

3

P
M

1

P
M

2

C
M

1

S
D

2

S
D

3

P
C

1

R
T

4

R
T

3

A
M

4

F
H

1

R
D

1

C
O

2

C
O

1

C
2 

(1
)

C
1 

(1
)

C
3 

(1
)

C
4 

(1
)

R
T

1

R
T

2

A
M

2

A
M

1

D
B

16

D
B

15

D
B

14

D
B

17

D
B

20

D
B

19

D
B

18

D
B

21

D
B

13

D
B

12

D
B

11

D
B

10

D
B

9

D
B

8

D
B

7

D
B

6

D
B

5

D
B

4

D
B

22

D
B

23

D
B

24

D
B

26

D
B

27

D
B

28

D
B

25

D
B

1

D
B

0

D
B

2

D
B

3

D
B

29

D
B

30

D
B

31

ANALOG_TEST_MODES

0 BAND GAP VOLTGE
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 O/P
11 ANALOG RSSI  I CHANNEL
12 OSET LOOP +VE FBACK V (I CH)
13 SUMMED O/P OF RSSI RECTIFIER+
14 SUMMED O/P OF RSSI RECTIFIER–
15 BIAS CURRENT FROM BB FILTER

Rx_TEST_MODES

0 NORMAL
1 SCLK, SDATA -> I, Q
2 REVERSE I,Q
3

LINEAR SLICER ON RXDATA

4
CORRELATOR SLICER ON TxRxDATA

ADDITIONAL FILTERING ON I, Q

ENVELOPE DETECTOR WATCHDOG DISABLED
RESERVED

ENABLE REG 14 DEMOD PARAMETERS

PROHIBIT CALACTIVE

ENABLE DEMOD DURING CAL
FORCE CALACTIVE

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

Tx_TEST_MODES

0
Tx CARRIER ONLY1
Tx +VE TONE ONLY2
Tx –VE TONE ONLY3
Tx "1010" PATTERN4
Tx PN9 DATA, AT PROGRAMED RATE5
Tx SYNC BYTE REPEATEDLY6

Σ-Δ_TEST_MODES

0 DEFAULT, 3RD ORDER SD, NO DITHER
1 1ST ORDER SD
2 2ND ORDER SD
3 DITHER TO FIRST STAGE
4 DITHER TO SECOND STAGE
5 DITHER TO THIRD STAGE
6 DITHER × 8
7 DITHER × 32

0 NORMA

PLL_TEST_MODES

L OPERATION
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 DN TO MUXOUT
8 SDATA 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 PERCISION
15 RESERVED

PFD/CP_TEST_MODES

0 DEFAULT, NO BLEED
1 (+VE) CONSTANT BLEED
2 (–VE) CONSTANT BLEED
3 (–VE) PULSED BLEED
4 (–VE) PULSE BLD, DELAY UP?
5 CP PUMP UP
6 CP TRI-STATE
7 CP PUMP DN

CLK MUXES ON CLKOUT PIN

0
1
2
3
4
5
6
7

CAL_OVERRIDE

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

FORCE_LD_HIGH

0 NORMAL
1 FORCE

REG1_PD

0 NORMAL
1 PWR DWN

SDATA TO CDR

FORCE NEW PRESCALER CONFIG.
FOR ALL N

NORMAL OPERATION

NORMAL, NO OUTPUT
DEMOD CLK
CDR CLK
SEQ CLK
BB OFFSET CLK
SIGMA DELTA CLK
ADC CLK
TxRxCLK

3FSK SLICER ON TxRxDATA

07
24

6-
04

5
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• ANALOG_TEST_MODES 11 Test_A
RSSI   

• Tx_TEST_MODES

• CDR Rx_TEST_ MODES 4 5 6
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PIN 1
INDICATOR

TOP
VIEW

6.75
BSC SQ

7.00
BSC SQ

1
48

12
13

37
36

24
25

4.25
4.10 SQ
3.95

0.50
0.40
0.30

0.30
0.23
0.18

0.50 BSC

12° MAX

0.20 REF

0.80 MAX
0.65 TYP

1.00
0.85
0.80

5.50
REF

0.05 MAX
0.02 NOM

0.60 MAX
0.60 MAX

PIN 1
INDICATOR

COPLANARITY
0.08

SEATING
PLANE

0.25 MIN

EXPOSED
PAD

(BOTTOM VIEW)

 JEDEC MO-220-VKKD-2

79. 48 LFCSP_VQ
7 mm x 7 mm

(CP-48-3)
mm

 

ADF7021-NBCPZ1 −40°C +85°C 48 LFCSP_VQ CP-48-3 
ADF7021-NBCPZ-RL1 −40°C +85°C 48 LFCSP_VQ CP-48-3 
ADF7021-NBCPZ-RL71 −40°C +85°C 48 LFCSP_VQ CP-48-3 
ADF7021-NDF −40°C +85°C 
EVAL-ADF70XXMBZ21

EVAL-ADF7021-NDBIZ1 426 MHz 429 MHz
EVAL-ADF7021-NDBEZ1 426 MHz 429 MHz
EVAL-ADF7021-NDBZ21 860 MHz 870 MHz
EVAL-ADF7021-NDBZ51

 
1 Z = RoHS
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