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ADC −153 dBFS/Hz
RF ADC RF ADC

3 × log2(Nav) Nav
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–4dB (PAPR)

–3dB (MARGIN)

+3dB (PREDIST.)
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z
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2
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d
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F

S
/H

z
)

DAC CW 0dBFS

(56.23dBm/1.28MHz)

OUT-OF-BAND LIMIT

(–14.93dBm/1.28MHz)

SPURIOUS EMISSIONS LIMIT

(–31.93dBm/1.28MHz)

+13.43dB (PAR)

–7.78dB

AVERAGE OUTPUT POWER

(43.8dBm/1.28MHz)

CARRIER OUTPUT POWER

(36.02dBm/1.28MHz)

3GPP SPEC

(–13dBm/1MHz)

–26.93dBm/1.28MHz

–88.00dBm/Hz

8
3
.1

6
d

B
F

S

1
4
4
.2

3
d

B
F

S
/H

z
(–11.93dBm/1.28MHz)

–64.73dBc ACLR (wrt SINGLE CARRIER)

–6dB MEASUREMENT LINEARITY

–6dB MEASUREMENT NOISE

–5dB

BPF ADC
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66
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2

POWER

AMPLIFIER

–88.00dBm/Hz

G
 =

 –
6
0
d

B

NF = 26 + 3×log2(Nav)

G = 9dB

OIP3 = +25.22dBm

NF = 25 + 3×log2(Nav)

G = 0dB

OIP3 = +25.22dBm

–
1
4
8
d

B
m

/H
z

–
1
3
9
d

B
m

/H
z

DSP

NSD: –153dBFS/Hz + 3×log2(Nav)

IMP: –72.84dBc @ –11.2dBFS  
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−
64.73 dBc ACLR ADC +22.22 dBm IP3

RF ADC ADC +25.22 
dBm IIP3 ADC −7.2 dBm(−11.2 dBFS)

−72.84 dBc IMD

AD9230 250 
MSPS 245.76 MSPS
122.88 MHz 9.6MHz

48 MHz 48 MHz
AD9230 140 MHz −78 dBc

IMD −7 dBFS 140 MHz
AD9230 63.5 dB 122.88 MHz

−144.4 dBFS/Hz AD9230
8 9 dB AD9230

−153 dBFS/Hz

3GPP

1/6

PA
DAC 42.28 dBm/1.28 MHz

36.02 dBm (4 W) 24 W
3 dB 56.98 

dBFS/1.28 MHz ACLR −50.72 
dBc 33

28.24 dBm
1 MHz

47 dB 1.28 MHz
−17.69 dBm/1.28 MHz 2.4 MHz

66.14 dBFS −48.93 
dBc ACLR −56.71 dBc 34

31 DPD
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–3dB (PAPR)
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M
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z
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)

DAC CW 0dBFS

(42.28dBm/1.28MHz) +9.26dB (PAR)

AVERAGE OUTPUT POWER
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–3dB (MARGIN)
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DAC SPURIOUS LEVEL

(–14.7dBm/1.28MHz)

3 GPP SPEC

(–28dBm/30kHz)

(–11.7dBm/1.28MHz)
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–4dB (PAPR)
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G

P
P

 S
P
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C

DAC CW 0dBFS

(45.45dBm/1.28MHz)

DAC SPURIOUS LEVEL

(–20.69dBm/1.28MHz)

+13.43dB (PAR)

–7.78dB

AVERAGE OUTPUT POWER

(36.02dBm/1.28MHz)

CARRIER OUTPUT POWER

(28.24dBm/1.28MHz)

(–17.69dBm/1.28MHz)
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–3dB (MARGIN)

–3dB (PAPR)

–3dB (MARGIN)
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DAC CW 0dBFS

(42.28dBm/1.28MHz)

DAC SPURIOUS LEVEL

(–31.93dBm/1.28MHz)

+9.26dB (PAR)

AVERAGE OUTPUT POWER

(36.02dBm/1.28MHz)

3 GPP SPEC

(–30dBm/1MHz)

(–28.93dBm/1.28MHz)
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–3dB
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)

DAC CW 0dBFS

(45.45dBm/1.28MHz)

DAC SPURIOUS LEVEL

(–31.93dBm/1.28MHz)

+13.43dB (PAR)

–7.78dB

AVERAGE OUTPUT POWER

(36.02dBm/1.28MHz)

CARRIER OUTPUT POWER, P

(28.24dBm/1.28MHz)

3 GPP SPEC

(–30dBm/1MHz)

(–29.83dBm/1.28MHz)
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B

74.21 dBFS/128 MHz ACLR −67.95 dBc
35

6 36
ACLR −60.17 dBc −67.95 dBc

33

34

35

36
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ANTENNA

DACPA

VGA

SYNTHESIZER

MIXER

IIP3

OIP3

NF

OIP3

ACLR (IP3)

ACLR( )

36

–4

40

25

65

3

IIP3

OIP3

NF

–4

–16

12

15

27

3

61.41

–56.48

–67.77

ACLR( )

ACLR( )

–56.46

–67.77

IIP3

OIP3

NSD

–16

–16

0

15

15

–152

IIP3

OIP3

NSD (dBm/Hz) NSD

1.6MHz

–16

–16

0

29

29

–152 –152

IMD3 70

PAR

0dBFS (dBm)

NSD (dBFS/Hz)

9.43

–6.57

–145.4  
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ACLR −56.71 dBc
ACLR −67.95 dBc

PA 10 dB
IP3
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ANTENNA

ANTENNA

FREQUENCY

AD8376ADL5355

LNA

ADF4106/

ADF4350
FROM Tx

RECEIVE SIGNAL PATH 1

RECEIVE SIGNAL PATH 2

BPF

BPFTx/Rx

14-BIT

ADC

NYQUIST

DIGITAL FILTER

POWER MONITORING

BPF

BPFTx/Rx

LNA

14-BIT

ADC

NYQUIST

DIGITAL FILTER

TO SPI

ENABLED

DEVICES

FPGA

BASEBAND

PROCESSOR

n

AD6655 IS NOT EXPORT CONTROLLED

07
66

3-
03

8

AD6655

ADI WIDEBAND MULTI-CARRIER Rx

FOR TD-SCDMA
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38

TD-SCDMA W-CDMA CDMA2000 WiMAX

AD6655
ADC AD6655

22.8%
fs fs AD6655 MHz  

> 100 dB
AGC

38 AD6655
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AD6655

 

ADI WIDEBAND MULTI-CARRIER Rx

FOR TD-SCDMA (ALTERNATIVE)

07
66
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9

FREQUENCY

ANTENNA

AD8376
ADL5382

ADF4106/

ADF4350

RECEIVE SIGNAL PATH 1

LPF
14-BIT

ADC

NYQUIST

DIGITAL FILTER

POWER MONITORING

LPF

BPF

LNA

14-BIT

ADC

NYQUIST

DIGITAL FILTER

n

AD6655 IS NOT EXPORT CONTROLLED

AD6655

90°

0°

ANTENNA

FREQUENCY

AD8376
ADL5382

ADF4106/

ADF4350

RECEIVE SIGNAL PATH 2
LPF

14-BIT

ADC

NYQUIST

DIGITAL FILTER

POWER MONITORING

AD6655

LPF

BPF

LNA

14-BIT

ADC

NYQUIST

DIGITAL FILTER

n

90°

0°

I

Q

I

Q

FPGA

BASEBAND

PROCESSOR

AD6655 IS NOT EXPORT CONTROLLED
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ANTENNA 1

FREQUENCY

AD8376
ADL5382

ADF4106/

ADF4350

RECEIVE SIGNAL PATH 1

LPF

LPF

BPF

LNA 90°

0°

ANTENNA 2

FREQUENCY

AD8376
ADL5382

ADF4106/

ADF4350

RECEIVE SIGNAL PATH 2
LPF

LPF

BPF

LNA 90°

0°

FPGA

BASEBAND

PROCESSOR

14-BIT

ADC

14-BIT

ADC

14-BIT

ADC

14-BIT

ADC

AD9259 FAMILY:

8-BIT THROUGH 14-BIT, PIN

COMPATIBLE FAMILY*

SERIAL LVDS

1 PER ADC

*THE AD9222 IS A RELATED FAMILY OF OCTALS

ALSO SUITABLE FOR MANY APPLICATIONS.

ADI WIDEBAND MULTI-CARRIER Rx

FOR TD-SCDMA (ALTERNATIVE)

 

ANTENNA

FREQUENCY

AD8376ADL5355

ADF4106/

ADF4350

RECEIVE SIGNAL PATH

LNA
FPGA

BASEBAND

PROCESSOR

n

AD6654 IS NOT EXPORT CONTROLLED

AD6654

ADI WIDEBAND MULTI-CARRIER Rx

FOR TD-SCDMA

07
66

3-
04

1FROM Tx

4 OR 6

CHANNEL DDC

14-BIT

ADC
Tx/Rx BPFBPF
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4/8 ADC
AD9228 AD9259 AD9222 AD9252

(

40)
AD6654 ADC 4/6 DDC(

41)
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ADC ADC ADC
AD6655

AD6655

3GPP TS 25.105 V7.7.0 (BS)
7

Node B

Node B

−110 dBm

−104 dBm
−55 dBm

−104 dBm
−40 dBm

−15 dBm CW −104 dBm
+16 dBm UTRA-FDD +13 dBm

CW
CW

 −104 dBm

ADC
RF IF

RF IF
30 dB 40 dB −40 
dBm 56 dB

ADC ADC

ADC RF IF
−40 dBm 56 dB

3 dB

ADC 2 V p-p 200 Ω
4 dBm 7 dBm

−40 dBm
ADC 4 dBm rms 7 dBm

−40 dBm −30 dBm
37 dB

3 dB 34 dB

49 dB −55 − 7 + 10 + 3 = 49
−55 dBm 7 dBm ADC 10 
dB PAR 3 dB AD6655

AGC AGC

LNA

3 dB ADC
2 NF

ADC

ADC

ADC
ADC

ADC (NSD)
+ 34 + 3) ADC

ADC
ADC 10 dB

0.1 dB ADC

ADC ADC
2001 6 “DNL

”
ADC

ADC



2 34 dB 122.88 MSPS ADC

5 dB 10 dB

3 dB 68.1 73.1 −125 dBm 
4 dB 67.1 72.1 −124 dBm 
5 dB 66.1 71.1 −123 dBm 
6 dB 65.1 70.1 −122 dBm 
7 dB 64.1 69.1 −121 dBm 
8 dB 63.1 68.1 −120 dBm 
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ADC
61.44 MHz 122.88 MHz

−147 dBm −69.1 dBm −142 dBm/Hz
−64.1 dBm ADC 4 dBm

73.1 dB 68.1 dB 2
NF ADC

ADC 68 dB
ADC RF 5 dB

10 dB ADC 73.1 dB

ADC
AD6655

34 
dB −55 dBm ADC −21 dBm
( −11 dBm) −70 dBm( −104 
dBm) 65 dB

100 dB

−40 dBm
80 dB 42 TD-SCDMA

42 TD-SCDMA

INTERMODULATION

PRODUCTS

INTER-

MODULATION

PRODUCTS

07
66
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3

 

ADC (SFDR)

SFDR

6 dB
3 dB 6 dB 3 dB

43 1.28 MHz
−112.93 dBm/ 1.28 MHz 34 dB 3 dB NF

ADC −75.93 dBm/1.28 MHz ADC
−76 dBm −80 dBFS

ADC
ADC 3 dB ADC

−83 dBFS SFDR IMD
3 ADC

SNR SFDR

42 TD-SCDMA

–40dBm INBAND BLOCKER

OR CO-LOCATION LEAKAGE

ADJACENT CHANNEL

SELECTIVITY TEST

DESIRED

SIGNAL

07
66
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2

 



C
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N
V

E
R

T
E

R
 M

A
G

N
IT

U
D

E
 I

N
F

O
R

M
A

T
IO

N

DWELL TIME

TIMER RESET BY

RISE ABOVE

F_LT

UPPE

TIMER COMPLETES BEFORE

SIGNAL RISES ABOVE F_LT

DWELL TIME

C_UT OR F_UT*

F_LT

DG

IG

*C_UT AND F_UT DIFFER ONLY IN ACCURACY AND LATENCY. SEE TEXT FOR MORE DETAILS.

NOTES

1. OUTPUTS FOLLOW THE INSTANTEOUS SIGNAL MAGNITUDE

AND NOT THE ENVELOP AND ARE GUARANTEED ACTIVE FOR

 A MINIMUM OF 2 ADC CLOCK CYCLES. 07
66

3-
04

4

FINE LOWER THRESHOLD

R THRESHOLD (COARSE OR FINE)

 

4 ADC

AFE

0dB SNR

(1.28 MCPS)

SNR @ 

−110dBm1

ADC

(CW )

28 dB 6 dB −106.93 dBm −3.07 −24 dBm 
34 dB 3 dB −109.93 dBm −0.07 −30 dBm 
40 dB 3 dB −109.93 dBm −0.07 −36 dBm 
 
1 SNR
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3 ADC  

 (SNR) (SFDR IMD )

ADC
68 dBFS 83 dBFS

TD-SCDMA
, 

AD6655

0 dBFS −30 dBFS

44

I Q SPI
(SMI )

34dB 3dB
6dB

4 SNR ADC
(-83dBFS)

3dB
ADC
6dB

AN-501 AN-756

44 AD6655
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SNR SFDR
SAW

34 dB rms −30 dBm 
rms −40 dBm

−33 dBm ADC 1 dBm 
4 dB 6 dB ADC 7 dBm

ADC ADC
−110 dBm

ADC −76 dBm 3 dB
−75.9 dB SNR

0 dB 20.2 dB SNR

5 dB SNR 15 dB
−125 dBm

1 dB
1 

dB SNR ADC

12 14 ADC
AD6655 AD6654 TD-SCDMA

3
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