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 ʨʘʩʧʦʣʦʞʝʥ ʩ 

ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥr

 

- ʅʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ  
ʦʪ 1,71 ʜʦ 1,89 ɺ; 

- ʏʘʩʪʦʪʘ ʚʳʙʦʨʢʠ, fs, ʦʪ 15 ʜʦ 125 ʄɻʮ; 

- ʅʠʟʢʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ: 
62 ʤɺʪ ʧʨʠ fs = 15 ʄɻʮ;  
115 ʤɺʪ ʧʨʠ fs = 125 ʄɻʮ; 

- ɺʳʢʣʶʯʝʥʥʳʡ ʨʝʞʠʤ ʩ ʫʤʝʥʴʰʝʥʥʳʤ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ; 

- ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ  
2 ɺ (ʧ-ʧ); 

- ʇʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 
500 ʄɻʮ; 

- ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ 69,9 ʜɹʧ  h
(fi = 10 ʄɻʮ, fs = 125 ʄɻʮ); 

- ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ 0,3 ɽʄʈ; 

- ʀʥʪʝʛʨʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ 3,0 ɽʄʈ; 

- ɺʥʫʪʨʝʥʥʠʡ ʠʣʠ ʚʥʝʰʥʠʡ ʠʩʪʦʯʥʠʢ ʦʧʦʨʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ 1 ɺ; 

- ɺʳʭʦʜ ʩʠʥʬʘʟʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʚʭʦʜʥʦʛʦ 
ʩʠʛʥʘʣʘ; 

- ʂʄʆʇ ʠʣʠ LVDS ʮʠʬʨʦʚʦʡ ʚʳʭʦʜ; 

- ɺʳʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

- ʋʧʨʘʚʣʝʥʠʝ ʯʝʨʝʟ SPI ʧʦʨʪ; 
 

- ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ: 

 

ɻɻ ï ʛʦʜ ʚʳʧʫʩʢʘ 

ʅʅ ï ʥʝʜʝʣʷ ʚʳʧʫʩʢʘ 

 ʆʙʦʟʥʘʯʝʥʠʝ ɼʠʘʧʘʟʦʥ 

 5101ʅɺ015 ʤʠʥʫʩ 60 ï 85 ʉ̄ 
 ʂ5101ʅɺ015 ʤʠʥʫʩ 60 ï 85 ʉ̄ 
 ʂ5101ʅɺ015ʂ 0 ï 70 ʉ̄ 
 

ʊʠʧ ʢʦʨʧʫʩʘ: 

ï 52-ʚʳʚʦʜʥʦʡ ʤʝʪʘʣʣʦʢʝʨʘʤʠʯʝʩʢʠʡ ʢʦʨʧʫʩ ʄʂ 5152.52-1. 
 

ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʩʭʝʤʳ 

ʆʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʠʢʨʦʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʠ ʨʘʜʠʦʣʦʢʘʮʠʠ, 
ʤʝʜʠʮʠʥʩʢʘʷ ʘʧʧʘʨʘʪʫʨʘ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʪʝʭʥʠʢʘ ʠ 
ʧʝʨʝʥʦʩʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʩ ʙʘʪʘʨʝʡʥʳʤ ʧʠʪʘʥʠʝʤ. 

14-ʨʘʟʨʷʜʥʳʡ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʡ, ʤʘʣʦʧʦʪʨʝʙʣʷʶʱʠʡ ʢʦʥʚʝʡʝʨʥʳʡ ɸʎʇ 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʮʠʬʨʦʚʦʡ 
ʢʦʜ ʩ ʂʄʆʇ ʠʣʠ LVDS ʚʳʭʦʜʦʤ. ɼʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩʯʠʪʳʚʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ ʀʉ 
ʬʦʨʤʠʨʫʝʪ ʚʳʭʦʜʥʦʡ ʪʘʢʪʦʚʳʡ ʩʠʛʥʘʣ. 
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1 ʆʧʠʩʘʥʠʝ ʚʳʚʦʜʦʚ 
 

ʊʘʙʣʠʮʘ 1 ï ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ 

ˉ  
ʚʳʚʦʜʘ 
ʢʦʨʧʫʩʘ 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ / SPI-ʨʝʞʠʤʝ / ʚ ʪʝʩʪʦʚʦʤ ʨʝʞʠʤʝ 
(ʫʢʘʟʘʥʦ ʩʦʩʪʦʷʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶ) 

0 (ʤʝʪʘʣʣʠ-
ʟʠʨʦʚʘʥʥʦʝ 
ʦʩʥʦʚʘʥʠʝ 
ʢʦʨʧʫʩʘ) 

GND ʆʙʱʠʡ 

1 IN- ʀʥʚʝʨʩʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 

2, 3, 8, 51 VDDA ʇʠʪʘʥʠʝ ʘʥʘʣʦʛʦʚʦʡ ʯʘʩʪʠ 

4, 5 VREF ɺʭʦʜ-ʚʳʭʦʜ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

6, 43, 47 T ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʚʦʜʳ 

7 CMIN ɺʳʭʦʜ ʩʠʥʬʘʟʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

9 REFEN ɺʭʦʜ ʚʢʣʶʯʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ (1) 

10, 11 VDDD ʇʠʪʘʥʠʝ ʮʠʬʨʦʚʦʡ ʯʘʩʪʠ 

12 SCANEN ɺʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʪʝʩʪʦʚʦʛʦ ʨʝʞʠʤʘ (0) 

13 CALRUN ɺʭʦʜ ʟʘʧʫʩʢʘ ʢʘʣʠʙʨʦʚʢʠ / SPIin / SCANin  (0) 

14 nCS ɺʭʦʜ ʚʳʙʦʨʘ ʢʨʠʩʪʘʣʣʘ ʜʣʷ SPI (1) 

15 OEN ɺʭʦʜ ʨʘʟʨʝʰʝʥʠʷ ʚʳʭʦʜʦʚ / SCLK / CLK (0) 

16 LVDSEN ɺʭʦʜ ʚʢʣʶʯʝʥʠʷ LVDS ʚʳʭʦʜʘ (0) 

17 OVFL ɺʳʭʦʜ ʧʝʨʝʧʦʣʥʝʥʠʷ / SPIout /  SCANout 

18 NC ʅʝ ʧʦʜʢʣʶʯʘʝʪʩʷ 

19 Q12SEL ɺʭʦʜ ʚʢʣʶʯʝʥʠʷ 12 ʙʠʪ ʨʝʞʠʤʘ ʚʳʭʦʜʘ (0) 

20, 40 VDDR ʇʠʪʘʥʠʝ ʧʨʝʜʨʘʡʚʝʨʦʚ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ 

21, 29, 38, 39 VDDO ʇʠʪʘʥʠʝ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ 

22-26, 28, 30-
37 

Q0-Q13 ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ  

27 GND ʆʙʱʠʡ (ʩʦʝʜʠʥʝʥ ʩ ʦʩʥʦʚʘʥʠʝʤ ʠ ʢʨʳʰʢʦʡ ʢʦʨʧʫʩʘ) 

41 CLKO ʇʨʷʤʦʡ ʚʳʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ  

42 nCLKO ʀʥʚʝʨʩʥʳʡ ʚʳʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ 

44 BIASSEL2 ɺʭʦʜ ʚʳʙʦʨʘ ʪʦʢʘ ʚʭʦʜʥʦʛʦ ʢʘʩʢʘʜʘ (1) 

45 BIASSEL1 ɺʭʦʜ ʚʳʙʦʨʘ ʪʦʢʘ ʩʤʝʱʝʥʠʷ (1) 

46 BIASMODE ɺʭʦʜ ʨʝʞʠʤʘ ʪʦʢʘ ʩʤʝʱʝʥʠʷ (0 Ÿ ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʳʡ ʪʦʢ) 

48 nCLK ʀʥʚʝʨʩʥʳʡ  ʚʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ 

49 CLK ʇʨʷʤʦʡ ʚʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ  

50 PD ɺʭʦʜ ʚʳʢʣʶʯʝʥʠʷ ʪʦʢʦʚ  (1) 

52 IN+ ʇʨʷʤʦʡ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 
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ʊʘʙʣʠʮʘ 2 ï ʅʘʟʥʘʯʝʥʠʝ ʚʳʚʦʜʦʚ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ ʚ LVDS ʨʝʞʠʤʝ (LVDSEN = 1) 

ˉ  
ʚʳʚʦʜʘ ʢʦʨʧʫʩʘ 

ʆʙʦʟʥʘʯʝʥʠʝ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

22 Q0  Q0 / Q1 ʧʨʷʤʦʡ 

23 Q1 Q0 / Q1ʠʥʚʝʨʩʥʳʡ 

24 Q2 Q2 / Q3ʧʨʷʤʦʡ 

25 Q3 Q2 / Q3 ʠʥʚʝʨʩʥʳʡ 

26 Q4 Q4 / Q5 ʧʨʷʤʦʡ 

28 Q5 Q4 / Q5 ʠʥʚʝʨʩʥʳʡ 

30 Q6 Q6 / Q7 ʧʨʷʤʦʡ 

31 Q7 Q6 / Q7 ʠʥʚʝʨʩʥʳʡ 

32 Q8 Q8 / Q9 ʧʨʷʤʦʡ 

33 Q9 Q8 / Q9 ʠʥʚʝʨʩʥʳʡ 

34 Q10 Q10 / Q11 ʧʨʷʤʦʡ 

35 Q11 Q10 / Q11 ʠʥʚʝʨʩʥʳʡ 

36 Q12 Q12 / Q13 ʧʨʷʤʦʡ 

37 Q13 Q12 / Q13 ʠʥʚʝʨʩʥʳʡ 

 

 

ʇʨʠʤʝʯʘʥʠʷ:  

1. ʆʙʱʘʷ ʟʝʤʣʷ ʧʦʜʘʝʪʩʷ ʥʘ ʤʠʢʨʦʩʭʝʤʫ ʯʝʨʝʟ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʝ ʦʩʥʦʚʘʥʠʝ 
ʢʦʨʧʫʩʘ (ʚʳʚʦʜ 0) ʠ ʚʳʚʦʜ 27. ʉ ʚʳʚʦʜʦʤ 27 ʩʦʝʜʠʥʝʥʘ ʢʨʳʰʢʘ ʢʦʨʧʫʩʘ. 

2. ɺ LVDS ʨʝʞʠʤʝ ʥʘ ʚʳʭʦʜ ʧʝʨʝʜʘʶʪʩʷ 2 ʙʠʪʘ ʟʘ ʧʝʨʠʦʜ. 

3. ɺ 12-ʙʠʪʥʦʤ ʨʝʞʠʤʝ ʚʳʭʦʜʦʚ ʥʘ ʚʳʚʦʜʘʭ 22, 23 (Q0, Q1) ʚʳʩʦʢʠʡ ʠʤʧʝʜʘʥʩ. 
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2 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʤʠʢʨʦʩʭʝʤʳ 
 

1 İ ʙʠʪ RSD 

ʢʘʩʢʘʜr  

ʀʩʪʦʯʥʠʢ ʪʦʢʦʚ 

ʩʤʝɦ ʝʥʠ̫
CMIN

ʀ
ʩ
ʪʦ
ʯ
ʥ
ʠ
ʢ 

ʪʦ
ʢʦ
ʚ
 

ʩ
ʤ
ʝɦ
ʝ
ʥ
ʠ

ʷ ʩ

ʀʩʪʦʯʥʠʢ 

ʦʧʦʨʥʦʛʦ 

ʥʘʧʨ̫ʞʝʥʠ̫

ʌʣɻ  h

ʢʘʩʢʘʜ 

3 ʙʠʪ

ʌʣɻ  h

ʢʘʩʢʘʜ 

4 ʙʠʪ

IN+

IN-

nCS

ɹʣʦʢ ʣʦʛʠʢʠ

Q12SEL

LVDSEN

OEN

CLK

nCLK CLKO

OVFL

VREF

BIASSEL2

BIASSEL1

BIASMODE

nCLKO

SCANEN

CALRUN

VDDA

VDDD

VDDO

GND

ʀʩʪʦʯʥʠʢ 

ʩʠʥʬʘʟʥʦʛʦ 

ʫʨʦʚʥ̫ ʚʭʦʜʥʦʛʦ 

ʩʠʛʥʘʣʘ

VDDR

PD

REFEN

Q[13:0]

 

ʈʠʩʫʥʦʢ 1 ï ɹʣʦʢ-ʩʭʝʤʘ ʤʠʢʨʦʩʭʝʤʳ 
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3 ʋʩʣʦʚʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʤʠʢʨʦʩʭʝʤʳ 
 

ADC 

REFEN

SCANEN

CALRUN

nCS

T

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q8

Q9

Q7

Q10

Q11

Q12

Q13

GND

OVFL

CLKO

nCLKO

BIASSEL2

9

12

13

14

44

6, 43, 47

17

41

42

22

23

24

25

26

28

30

31

32

33

34

35

36

37

2, 3, 8, 51

10, 11

27, 0

VDDA

VDDD
21, 29, 38, 39

20, 40
VDDO

VDDR

CMIN
7

VREF
4, 5

OEN
15

LVDSEN
16

Q12SEL
19

BIASSEL1
45

BIASMODE
46

49

48
CLK

nCLK

PD
50

IN+

IN-

52

1

NC
18
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4 ʋʢʘʟʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
 

ʇʨʠ ʨʝʤʦʥʪʝ ʘʧʧʘʨʘʪʫʨʳ ʠ ʠʟʤʝʨʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʩʭʝʤ 
ʟʘʤʝʥʫ ʤʠʢʨʦʩʭʝʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʢʣʶʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʘʥʠʷ. 

ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʘʡʢʠ (ʩʚʘʨʢʠ) ʠ ʤʦʥʪʘʞʘ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʪʝʥʮʠʘʣ, 
ʧʨʝʚʳʰʘʶʱʠʡ 0,3 ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʥʳ çʆʙʱʠʡè. 

ɿʘʧʨʝʱʘʝʪʩʷ ʧʦʜʚʝʜʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʥ 
çʇʠʪʘʥʠʝè, çʆʙʱʠʡè) ʢ ʚʳʚʦʜʘʤ ʤʠʢʨʦʩʭʝʤ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ 
ʵʣʝʢʪʨʠʯʝʩʢʦʡ. 

ʊʠʧʦʚʳʝ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ʤʠʢʨʦʩʭʝʤ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4. 

ɺʳʚʦʜ 27 ʤʠʢʨʦʩʭʝʤʳ (ʆʙʱʠʡ) ʵʣʝʢʪʨʠʯʝʩʢʠ ʩʦʝʜʠʥʝʥ ʩ ʦʩʥʦʚʘʥʠʝʤ ʠ ʢʨʳʰʢʦʡ 
ʢʦʨʧʫʩʘ. 
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5 ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʭʝʤʳ 
 

5.1 ʋʩʪʨʦʡʩʪʚʦ ɸʎʇ. ʉʭʝʤʳ ʚʢʣʶʯʝʥʠʷ 
 

ʀʉ ʠʤʝʝʪ ʠʩʪʦʯʥʠʢ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 
ʚʥʝʥhʠʤ ʦʧʦʨʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʙʨʦʩʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʨʝʡʬʘ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ 
ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʩʪʨʦʡʢʠ ʚʝʣʠʯʠʥʳ ʦʧʦʨʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ SPI ʠʥʪʝʨʬʝʡʩʫ. 

ɸʎʇ ʩʦʩʪʦʠʪ ʠʟ 4-ʨʘʟʨʷʜʥʦʛʦ ʚʭʦʜʥʦʛʦ ʬʣʵʰ ʢʘʩʢʘʜʘ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʠʟ 
1,5-ʨʘʟʨʷʜʥʳʭ RSD (Redundant Signed Digit) ʢʘʩʢʘʜʦʚ ʠ ʧʦʩʣʝʜʥʝʛʦ 3-ʨʘʟʨʷʜʥʦʛʦ ʬʣʵʰ 
ʢʘʩʢʘʜʘ. ɺʩʝ ʢʘʩʢʘʜʳ ɸʎʇ ʚʳʧʦʣʥʝʥʳ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʭʝʤʝ ʩ ʜʚʦʡʥʦʡ 
ʚʳʙʦʨʢʦʡ. ʉʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʚʭʦʜʥʦʛʦ ʬʣʵʰ ʢʘʩʢʘʜʘ ʠ ʚ ʢʦʥʚʝʡʝʨʝ ʠʤʝʝʪ ʫʤʝʥʴʰʝʥʥʫʶ 
ʚ 4 ʨʘʟʘ ʘʤʧʣʠʪʫʜʫ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʝʥʥʦʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʢʦʥʚʝʡʝʨʘ, 
ʬʦʨʤʠʨʫʝʤʦʝ ʚ ɸʎʇ. 

ɺʭʦʜʥʦʡ ʬʣʵʰ ʢʘʩʢʘʜ ʚʢʣʶʯʘʝʪ 4-ʨʘʟʨʷʜʥʳʡ ʧʘʨʘʣʣʝʣʴʥʳʡ ɸʎʇ ʠʟ 
16 ʢʦʤʧʘʨʘʪʦʨʦʚ ʠ 4-ʨʘʟʨʷʜʥʳʡ ʎɸʇ ʩ ʦʙʱʠʤ ʨʝʟʠʩʪʠʚʥʳʤ ʜʝʣʠʪʝʣʝʤ, ʘ ʪʘʢʞʝ 
ʚʳʯʠʪʘʪʝʣʴ-ʫʤʥʦʞʠʪʝʣʴ ʩ ʋɺʍ, ʬʦʨʤʠʨʫʶʱʠʡ ʨʘʟʥʦʩʪʴ ʚʳʙʨʘʥʥʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ 
ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʎɸʇ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʣʠʙʨʦʚʢʠ ʦʰʠʙʦʢ 
ʩʝʛʤʝʥʪʦʚ ʚʭʦʜʥʦʛʦ ʬʣʵʰ ʢʘʩʢʘʜʘ, ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʩʝʤʧʣʝʨʦʚ ʋɺʍ ʠ ʦʧʦʨʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ ʢʦʥʚʝʡʝʨʘ. ʂʘʣʠʙʨʦʚʢʘ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦ ʩʠʛʥʘʣʫ ʥʘ ʚʭʦʜʝ CALRUN (ʩʤ. 
ʧʦʜʨʘʟʜʝʣ çʂʘʣʠʙʨʦʚʢʘè). 

ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʫʧʨʘʚʣʝʥʠʝ ʨʝʞʠʤʘʤʠ ʢʘʣʠʙʨʦʚʢʠ ʠ ʨʘʙʦʪʳ ɸʎʇ ʧʦ SPI 
ʠʥʪʝʨʬʝʡʩʫ.  

ɼʣʷ ʨʘʙʦʪʳ ɸʎʇ ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ (1,8 Ñ 5%) ɺ, ʧʦʜʘʚʘʝʤʦʝ 
ʯʝʨʝʟ ʚʳʚʦʜʳ ʘʥʘʣʦʛʦʚʦʛʦ (VDDA), ʮʠʬʨʦʚʦʛʦ (VDDD) ʠ ʧʝʨʠʬʝʨʠʡʥʦʛʦ (VDDR, VDDO) 
ʧʠʪʘʥʠʷ. 

ɸʎʇ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʘʭ ʩ ʧʦʥʠʞʝʥʥʳʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʚ 
ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪʳ ʚʳʙʦʨʢʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʥʠʟʢʦʡ 
ʯʘʩʪʦʪʝ ʚʳʙʦʨʢʠ ʠ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ ʚʳʙʦʨʢʠ 
ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩ ʪʦʢʦʤ ʩʤʝʱʝʥʠʷ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʯʘʩʪʦʪʝ ʚʳʙʦʨʢʠ. 

ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ɸʎʇ ʧʨʝʦʙʨʘʟʫʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ Ui c 
ʘʤʧʣʠʪʫʜʦʡ 2 ɺ ʧʨʠ ʦʧʦʨʥʦʤ ʥʘʧʨʷʞʝʥʠʠ UREF = Ui/2 = 1 ɺ. ʅʘ ʯʘʩʪʦʪʘʭ ʚʳʙʦʨʢʠ ʥʝ 
ʙʦʣʝʝ 80 ʄɻʮ ɸʎʇ ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʜʦ 3 ɺ 
ʘʤʧʣʠʪʫʜʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʝʛʦ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ Ui/2. ʋʚʝʣʠʯʝʥʠʝ 
ʘʤʧʣʠʪʫʜʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʦ 3 ɺ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ SNR ʠ SNDR ʥʘ 1,5 ï 2,5 ʜɹ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʥʬʘʟʥʦʛʦ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 
ʥʘʧʨʷʞʝʥʠʝ ʩ ʚʳʭʦʜʘ CMIN. 

ɺʭʦʜʥʦʡ ʪʘʢʪʦʚʳʡ ʩʠʛʥʘʣ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʯʘʩʪʦʪʫ ʚʳʙʦʨʢʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, 
ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ, ʪʘʢ ʠ ʦʜʥʦʧʨʦʚʦʜʥʳʤ. 

ɸʎʇ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 12 ʙʠʪ ʬʦʨʤʘʪʦʤ ʚʳʭʦʜʘ, ʚʳʙʠʨʘʝʤʳʤ ʧʦ ʚʭʦʜʫ Q12SEL, 
ʠ ʩ ʂʄʆʇ ʠʣʠ LVDS ʚʳʭʦʜʦʤ, ʚʳʙʠʨʘʝʤʳʤ ʧʦ ʚʭʦʜʫ LVDSEN.  

ɸʎʇ ʠʤʝʝʪ ʧʨʷʤʦʡ ʠ ʠʥʚʝʨʩʥʳʡ ʚʳʭʦʜʳ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʜʣʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 
ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4 ʧʨʠʚʝʜʝʥʳ ʪʠʧʦʚʳʝ ʩʭʝʤʳ ʚʢʣʶʯʝʥʠʷ ɸʎʇ c ʂʄʆʇ ʠ LVDS 
ʚʳʭʦʜʦʤ. 
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ɸ1 ï ʩʭʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʜʚʫʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ɽʊʉ1-1-13 (double balun); 
ɸ2 ï ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʤ SPI; 
ADC ï ʤʠʢʨʦʩʭʝʤʘ 5101ʅɺ015; 
G1 ï ʠʩʪʦʯʥʠʢ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ UIN = 2 ɺ ʧ-ʧ; 
G2 ï ʠʩʪʦʯʥʠʢ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʦʡ fc; 
G3 ï ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ; 
R1, R2 ï ʨʝʟʠʩʪʦʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 25 ʆʤ Ñ 0,1%; 
R3, R4 ï ʨʝʟʠʩʪʦʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 15 ʆʤ Ñ 0,1%; 
R5 ï R21 ï ʨʝʟʠʩʪʦʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 22 ʆʤ Ñ 5%; 
ʉ1 ï C4 ï ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʝʤʢʦʩʪʴʶ 100 ʥʌ; 
ʉ5 ï ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ 10 ʧʌ; 
ʉ6 ï C8 ï ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʝʤʢʦʩʪʴʶ 100 ʥʌ; 
ʉ9 ï C12 ï ʢʦʥʜʝʥʩʘʪʦʨʳ ʝʤʢʦʩʪʴʶ 10 ʤʢʌ + ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʝʤʢʦʩʪʴʶ 100 ʥʌ ʥʘ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩʤʝʞʥʳʭ ʚʳʚʦʜʦʚ ʧʠʪʘʥʠʷ; 
L1 ï L4 ï ʬʝʨʨʠʪʳ EXC-CL4532 
 

ʈʠʩʫʥʦʢ 3 ï ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʤʠʢʨʦʩʭʝʤ ʚ ʨʝʞʠʤʝ 14 ʨʘʟʨʷʜʦʚ  
ʩ ʂʄʆʇ ʚʳʭʦʜʦʤ, ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 1 ɺ ʠ ʦʜʥʦʧʨʦʚʦʜʥʳʤ 

ʪʘʢʪʦʚʳʤ ʩʠʛʥʘʣʦʤ 
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ɸ1 ï ʩʭʝʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʜʚʫʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ ɽʊʉ1-1-13 (double balun); 
ɸ2 ï ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʤ SPI; 
ADC ï ʤʠʢʨʦʩʭʝʤʘ 5101ʅɺ015; 
ADT1 ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʤʦʱʥʦʩʪʴʶ ʜʦ 1 ɺʪ; 
G1 ï ʠʩʪʦʯʥʠʢ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ UIN = 2 ɺʧ-ʧ; 
G2 ï ʠʩʪʦʯʥʠʢ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʦʡ fc; 
G3 ï ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ; 
R1, R2 ï ʨʝʟʠʩʪʦʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 25 ʆʤ Ñ 0,1%; 
R3, R4 ï ʨʝʟʠʩʪʦʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 15 ʆʤ Ñ 0,1%; 
R5 ï R12 ï ʨʝʟʠʩʪʦʨʳ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 100 ʆʤ Ñ 5%; 
ʉ1 ï C8 ï ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʝʤʢʦʩʪʴʶ 100 ʥʌ; 
ʉ9ï ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ 10 ʧʌ;  
C10 ï ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ ʝʤʢʦʩʪʴʶ 100 ʥʌ; 
ʉ11 ï C14 ï ʢʦʥʜʝʥʩʘʪʦʨʳ ʝʤʢʦʩʪʴʶ 10 ʤʢʌ + ʢʝʨʘʤʠʯʝʩʢʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ 

ʝʤʢʦʩʪʴʶ 100 ʥʌ ʥʘ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʩʤʝʞʥʳʭ ʚʳʚʦʜʦʚ ʧʠʪʘʥʠʷ; 
L1 ï L4 ï ʬʝʨʨʠʪʳ EXC-CL4532 
 

ʈʠʩʫʥʦʢ 4 ï ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʤʠʢʨʦʩʭʝʤ ʚ ʨʝʞʠʤʝ 14 ʨʘʟʨʷʜʦʚ ʩ LVDS 
ʚʳʭʦʜʦʤ, ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 1 ɺ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ 

ʪʘʢʪʦʚʳʤ ʩʠʛʥʘʣʦʤ  
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ʇʨʠʤʝʯʘʥʠʷ ʢ ʨʠʩʫʥʢʘʤ 3 ʠ 4:   

ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʦʚ ʠ ʫʣʫʯʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ: 

1. ʈʘʟʤʝʱʘʪʴ ʬʠʣʴʪʨʫʶʱʠʝ ʢʦʥʜʝʥʩʘʪʦʨʳ ʧʠʪʘʥʠʷ ʠ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʚʳʚʦʜʦʚ ɸʎʇ. 

2. ʆʙʝʩʧʝʯʠʪʴ ʥʘʧʘʡʢʫ ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ ʢʦʨʧʫʩʘ ɸʎʇ (ʚʳʚʦʜ 
ʟʝʤʣʠ) ʥʘ ʧʣʘʪʫ ʧʦ ʚʩʝʡ ʧʣʦʱʘʜʠ ʦʩʥʦʚʘʥʠʷ. 

3. ʈʘʟʤʝʱʘʪʴ ʥʘ ʧʣʘʪʝ ʮʝʧʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʚʦʟʤʦʞʥʦ 
ʙʣʠʞʝ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʭʦʜʘʤ ɸʎʇ ʠ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʎʝʧʠ ʧʨʷʤʦʛʦ ʠ 
ʠʥʚʝʨʩʥʦʛʦ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʩʠʤʤʝʪʨʠʯʥʦ ʠ 
ʵʢʨʘʥʠʨʦʚʘʥʳ. 

4. ʎʝʧʠ ʧʠʪʘʥʠʷ ʠ ʟʝʤʣʠ ɸʎʇ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʜʝʣʝʥʳ ʦʪ ʧʠʪʘʥʠʷ ʠ ʟʝʤʣʠ ʜʨʫʛʠʭ 
ʤʠʢʨʦʩʭʝʤ ï ʚʦʟʤʦʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ.  

 

5.2 ɸʥʘʣʦʛʦʚʳʡ ʚʭʦʜ 
 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʘʥʘʣʦʛʦʚʳʡ ʚʭʦʜ ɸʎʇ ʧʦʜʢʣʶʯʝʥ ʢ ʚʭʦʜʫ ʋɺʍ ʚʳʯʠʪʘʪʝʣʷ-
ʫʤʥʦʞʠʪʝʣʷ ʠ ʚʭʦʜʘʤ 16 ʢʦʤʧʘʨʘʪʦʨʦʚ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ɸʎʇ. 

ʊʠʧʦʚʘʷ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʭʦʜʫ ɸʎʇ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, 
ʬʦʨʤʠʨʫʝʤʦʛʦ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 3 ʠ 4.  

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʚʭʦʜʥʦʛʦ ʬʠʣʴʪʨʘ ʜʣʷ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 
ʤʝʥʝʝ 150 ʄɻʮ: R3,4 = 15 ʆʤ, C5 = 10 ʧʌ. 

ɼʣʷ ʟʘʜʘʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 
ʥʘʧʨʷʞʝʥʠʝ ʩ ʚʳʭʦʜʘ CMIN ɸʎʇ. ʆʧʪʠʤʘʣʴʥʳʡ ʜʣʷ ɸʎʇ ʩʠʥʬʘʟʥʳʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ 
ʩʠʛʥʘʣʘ 0,8 Ñ 0,1 ɺ ʤʦʞʝʪ ʪʘʢʞʝ ʟʘʜʘʚʘʪʴʩʷ ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ. 

 
5.3 ʀʩʪʦʯʥʠʢ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
 

ɸʎʇ ʠʤʝʝʪ ʠʩʪʦʯʥʠʢ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ UREFI = 1 ɺ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ 
ʚʥʝʰʥʠʤ ʦʧʦʨʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ UREFE ʜʦ 1,5 ɺ. 

ʇʨʠ ʥʝʧʦʜʢʣʶʯʝʥʥʦʤ REFEN ʠʣʠ REFEN = 1 ʨʘʟʨʝʰʝʥʘ ʨʘʙʦʪʘ ʚʥʫʪʨʝʥʥʝʛʦ 
ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

ʇʨʠ REFEN = 0 ʚʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ ʚʳʢʣʶʯʝʥ, ɸʎʇ ʨʘʙʦʪʘʝʪ ʩ ʚʥʝʰʥʠʤ 
ʦʧʦʨʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʚʳʚʦʜʫ VREF. 

ɺʝʣʠʯʠʥʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʘʭ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʜʦʣʞʥʘ 
ʙʳʪʴ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 
ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʥʝʰʥʝʤ ʦʧʦʨʥʦʤ 
ʥʘʧʨʷʞʝʥʠʠ 1,5 ɺ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʘʤʧʣʠʪʫʜʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 
3 ɺ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʙʦʣʝʝ 1 ɺ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ ʥʝ ʙʦʣʝʝ 100 ʄɻʮ. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʤʝʞʜʫ ʚʳʚʦʜʘʤʠ VREF ʠ GND ʧʦʜʢʣʶʯʠʪʴ ʬʠʣʴʪʨʫʶʱʠʡ ʢʝʨʘʤʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ 
100 ʥʌ ʩ ʥʠʟʢʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢʦʥʜʝʥʩʘʪʦʨ 1 ʤʢʌ. 
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ʈʘʟʙʨʦʩ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʨʝʡʬ 
ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʶʪ ʧʦʛʨʝʰʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʜʨʝʡʬ ʰʢʘʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ɸʎʇ. 

ʇʘʨʘʤʝʪʨʳ EFSI, UREFI ʠ ŬUREFI ʧʨʠʚʝʜʝʥʳ ʜʣʷ ʥʝ ʧʦʜʩʪʨʦʝʥʥʦʛʦ ʦʧʦʨʥʦʛʦ 
ʠʩʪʦʯʥʠʢʘ. ʋʢʘʟʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʝʥʳ ʧʦʜʩʪʨʦʡʢʦʡ 
ʚʝʣʠʯʠʥʳ UREF ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ. ʇʦʜʩʪʨʦʡʢʘ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘʧʠʩʴʶ ʚ 
ʨʝʛʠʩʪʨ refTrim ʯʝʨʝʟ SPI ʠʥʪʝʨʬʝʡʩ (ʩʤ. ʨʘʟʜʝʣ çSPI ʠʥʪʝʨʬʝʡʩè) 8 ʙʠʪʦʚʦʛʦ ʢʦʜʘ. 
ʄʣʘʜʰʠʝ 4 ʙʠʪʘ ʢʦʜʘ ʫʧʨʘʚʣʷʶʪ ʟʥʘʢʦʤ ʠ ʚʝʣʠʯʠʥʦʡ ʧʦʧʨʘʚʢʠ UREFI, ʘ 4 ʩʪʘʨʰʠʝ ʙʠʪʘ 
ʢʦʜʘ ʫʧʨʘʚʣʷʶʪ ʟʥʘʢʦʤ ʠ ʚʝʣʠʯʠʥʦʡ ʧʦʧʨʘʚʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ Ŭ UREFI. 

ʇʦʜʩʪʨʦʡʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʣʠʷʝʪ ʪʘʢʞʝ ʠ ʥʘ ʚʝʣʠʯʠʥʫ ʦʧʦʨʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʧʦʜʩʪʨʦʡʢʫ ʚʝʣʠʯʠʥʳ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 
ʧʦʩʣʝ ʧʦʜʩʪʨʦʡʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʨʝʡʬʘ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʨʝʛʠʩʪʨʝ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʚʳʢʣʶʯʝʥʠʠ ʧʠʪʘʥʠʷ ɸʎʇ, ʧʦʵʪʦʤʫ 
ʢʦʜ ʚ ʨʝʛʠʩʪʨ refTrim ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʟʘʧʠʩʳʚʘʪʴ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. 

 

5.4 ɺʭʦʜ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɸʎʇ ʦʜʥʦʧʨʦʚʦʜʥʦʛʦ ʂʄʆʇ 
ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ɸʎʇ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʪʘʢʪʦʚʦʛʦ 
ʩʠʛʥʘʣʘ. 

ʉʠʛʥʘʣ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʨʷʤʦʫʛʦʣʴʥʳʡ, ʪʘʢ ʠ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ. 
ʆʜʥʘʢʦ ʩʠʥʫʩʦʠʜʘʣʴʥʳʡ ʪʘʢʪʦʚʳʡ ʩʠʛʥʘʣ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 
ʥʘʧʨʷʞʝʥʠʷ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʥʦʤʫ ʜʞʠʪʪʝʨʫ ʩʠʛʥʘʣʘ ʚʳʙʦʨʢʠ ʚ ɸʎʇ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʤʝʥʴʰʝʥʠʶ SNR. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 
ʧʨʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤ ʪʘʢʪʦʚʦʤ ʩʠʛʥʘʣʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʚʝʣʠʯʠʚʘʪʴ ʝʛʦ ʘʤʧʣʠʪʫʜʫ ʥʘ 
ʚʳʭʦʜʝ ʛʝʥʝʨʘʪʦʨʘ G2 ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʘʢʪʦʚʦʤ ʚʭʦʜʝ 
ɸʎʇ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʠ VDDA ʜʠʦʜʘʤʠ ʐʦʪʪʢʠ.  

ʏʘʩʪʦʪʘ ʚʳʙʦʨʢʠ ɸʎʇ (fs) ʨʘʚʥʘ ʯʘʩʪʦʪʝ ʚʭʦʜʥʦʛʦ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ (fc). 

ɼʞʠʪʪʝʨ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 
ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʠʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ɸʎʇ. ɼʝʛʨʘʜʘʮʠʷ SNR ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ fi ʠ ʜʞʠʪʪʝʨʘ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ tj ʤʦʞʝʪ ʙʳʪʴ 
ʦʮʝʥʝʥʘ ʠʟ ʥʠʞʝʧʨʠʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʳ: 

SNR = ī20 log (2ˊ * f
I 
* t

J 
) 

ʊʘʢ ʧʨʠ ʯʘʩʪʦʪʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ fi = 70 ʄɻʮ ʠ ʜʞʠʪʪʝʨʝ ʚʭʦʜʥʦʡ ʪʘʢʪʦʚʦʡ 
ʯʘʩʪʦʪʳ tj = 1 ʧʩ, ʧʨʝʜʝʣʴʥʦ ʜʦʩʪʠʞʠʤʳʡ SNR ʠʜʝʘʣʴʥʦʛʦ 14-ʨʘʟʨʷʜʥʦʛʦ ɸʎʇ 
ʫʤʝʥʴʰʠʪʩʷ ʩ 86 ʜɹʧ  hʜʦ 67,1 ʜɹʧ .h 

 
5.5 ʋʧʨʘʚʣʝʥʠʝ ʪʦʢʦʤ ʠ ʤʦʱʥʦʩʪʴʶ ʧʦʪʨʝʙʣʝʥʠʷ 
 

ɸʎʇ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʚʫʤʷ ʨʝʞʠʤʘʤʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ ʩʤʝʱʝʥʠʷ (Ibs), 
ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʘʥʘʣʦʛʦʚʳʭ ʩʭʝʤ (ʫʩʠʣʠʪʝʣʝʡ ʠ 
ʢʦʤʧʘʨʘʪʦʨʦʚ): 

¶ ʧʦʩʪʦʷʥʥʳʡ ʪʦʢ ʩʤʝʱʝʥʠʷ ʧʨʠ BIASMODE = 1; 

¶ ʪʦʢ ʩʤʝʱʝʥʠʷ, ʟʘʚʠʩʠʤʳʡ ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʧʨʠ BIASMODE = 0 
(ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʫʤʦʣʯʘʥʠʶ). 
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ʇʦʩʪʦʷʥʥʳʡ ʪʦʢ ʩʤʝʱʝʥʠʷ (Ibs) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʀʉ ɸʎʇ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ.  

ʊʦʢ ʩʤʝʱʝʥʠʷ, ʟʘʚʠʩʠʤʳʡ ʦʪ ʯʘʩʪʦʪʳ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

Ibs= fc *Urefbs*Cbs,  

ʛʜʝ Urefbs = 0,5 ɺ ï ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʪʦʢʦʚ ʩʤʝʱʝʥʠʷ,  
ʚʳʨʘʙʘʪʳʚʘʝʤʦʝ ɸʎʇ; 

Cbs  ï ʝʤʢʦʩʪʴ ʢʦʤʤʫʪʠʨʫʝʤʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ; 
fc  ï ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ.  

ɿʘʚʠʩʠʤʳʡ ʦʪ ʯʘʩʪʦʪʳ ʪʦʢ ʩʤʝʱʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʤʠʥʠʤʠʟʘʮʠʠ ʪʦʢʘ ʠ ʤʦʱʥʦʩʪʠ, ʧʦʪʨʝʙʣʷʝʤʳʭ ɸʎʇ. ʂʨʦʤʝ ʪʦʛʦ, ʝʤʢʦʩʪʴ 
ʢʦʤʤʫʪʠʨʫʝʤʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ Cbs ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 
ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ɸʎʇ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʤʝʥʴʰʝʥʠʝ 
ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ɸʎʇ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʥʝʢʦʪʦʨʦʡ 
ʩʪʝʧʝʥʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ Ibs. ʊʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ 
ʩʪʘʙʠʣʴʥʦʩʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ ʦʪ ʧʘʨʪʠʠ ʢ ʧʘʨʪʠʠ. 

ɸʎʇ ʠʤʝʝʪ ʜʚʘ ʚʭʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʣʠʯʠʥʦʡ ʪʦʢʘ ʩʤʝʱʝʥʠʷ: biasSel1 ʠ biasSel2. 

ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʝʞʠʤ ʚʳʚʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʦʢʦʤ ʩʤʝʱʝʥʠʷ 
(BIASMODE = 0, BIASSEL1 = BIASSEL2 = UCC) ʥʘʩʪʨʦʝʥ ʥʘ ʤʠʥʠʤʘʣʴʥʳʡ ʪʦʢ ʧʨʠ 
ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ 50 ï 80 ʄɻʮ. ɿʘʟʝʤʣʝʥʠʝ ʚʳʚʦʜʘ biasSel1 ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʢ ʩʤʝʱʝʥʠʷ 
ʚʦ ʚʩʝʭ ʢʘʩʢʘʜʘʭ ɸʎʇ ʥʘ ~30%, ʘ ʟʘʟʝʤʣʝʥʠʝ ʚʳʚʦʜʘ biasSel2 ʫʚʝʣʠʯʠʚʘʝʪ ʪʦʢ 
ʩʤʝʱʝʥʠʷ ʪʦʣʴʢʦ ʜʣʷ ʚʭʦʜʥʦʛʦ ʬʣʵʰ ʢʘʩʢʘʜʘ ʥʘ ~50%. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʠʭ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (SNR, SNDR, SFDR, INL, DNL) 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤʳ:  

- BIASMODE = UCC, BIASSEL1 = BIASSEL2 = 0 ʧʨʠ fc = 60 ʄɻʮ ʠ ʤʝʥʝʝ; 

- BIASMODE = 0, BIASSEL1 = BIASSEL2 = 0 ʧʨʠ fc ʙʦʣʝʝ 60 ʄɻʮ. 

ʊʠʧʦʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʪʦʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ɸʎʇ ʩ ʂʄʆʇ ʚʳʭʦʜʦʤ ʦʪ ʯʘʩʪʦʪʳ 
ʚʳʙʦʨʢʠ ʧʨʠ BIASMODE = 0, BIASSEL1 = BIASSEL2 = 0 ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

Icc (mA) = 12,5 + 0,43 * fc (MHz) 

ɺʳʢʣʶʯʝʥʥʳʡ ʨʝʞʠʤ ʩ ʦʪʢʣʶʯʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʩʪʦʷʥʥʳʭ ʪʦʢʦʚ ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ 
ʚʳʩʦʢʦʤ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠʣʠ ʥʝʧʦʜʢʣʶʯʝʥʥʦʤ ʚʭʦʜʝ PD (power down). 

 

5.6 SPI ʠʥʪʝʨʬʝʡʩ 
 

5.6.1 ʉʠʛʥʘʣ r

ɺ ɸʎʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʝʥʳ 
ʬʫʥʢʮʠʠ ʩʠʛʥʘʣʦʚ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ. 

 

ʊʘʙʣʠʮʘ 3ï ʌʫʥʢʮʠʠ ʩʠʛʥʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ 

ʉʠʛʥʘʣ ʈʝʞʠʤ 

ˉ  ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʦʨʤʘʣʴʥʳʡ scan 

12 SCANENŹ 0 1 

14 nCSŷ 1 0 0/1 

13 CALRUNŹ ɿʘʧʫʩʢ ʢʘʣʠʙʨʦʚʢʠ SPIin scanIn 

17 OVFL ɺʳʭʦʜ ʧʝʨʝʧʦʣʥʝʥʠʷ SPIout scanOut 

15 OENŹ ʈʘʟʨʝʰʝʥʠʝ ʚʳʭʦʜʘ SCLK 0/1 
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ʉʪʨʝʣʢʘ ʚʥʠʟ ʠʣʠ ʚʚʝʨʭ ʧʦʩʣʝ ʠʤʝʥʠ ʩʠʛʥʘʣʘ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʧʦʜʚʝʩʢʠ ʚʭʦʜʘ ʢ 

0 ʠʣʠ 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʞʠʤ scan ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʣʦʛʠʢʠ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ɸʎʇ ʥʝ 
ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. 

ɺ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ ɸʎʇ ʧʨʦʚʦʜʠʪ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʣʠ 
ʢʘʣʠʙʨʦʚʢʫ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ SPI ʦʧʝʨʘʮʠʠ ʟʘʧʠʩʠ 
ʠʣʠ ʯʪʝʥʠʷ ʨʝʛʠʩʪʨʦʚ ɸʎʇ. ʂʘʣʠʙʨʦʚʢʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʩʦʚʤʝʩʪʠʤʘ ʩ SPI ʦʧʝʨʘʮʠʝʡ. 
ɺ ʯʘʩʪʥʦʩʪʠ, ʟʘʧʫʩʢ ʢʘʣʠʙʨʦʚʢʠ ʥʝʚʦʟʤʦʞʝʥ ʚʦ ʚʨʝʤʷ SPI ʦʧʝʨʘʮʠʠ, ʪ.ʢ. ʚʭʦʜ CALRUN 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʵʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ SPI ʚʭʦʜ. SPI ʯʪʝʥʠʝ ʚʦ ʚʨʝʤʷ ʨʘʥʝʝ 
ʟʘʧʫʱʝʥʥʦʡ ʢʘʣʠʙʨʦʚʢʠ ʜʦʧʫʩʪʠʤʦ, ʥʦ ʩʦʟʜʘʸʪ ʰʫʤ, ʧʦʥʠʞʘʶʱʠʡ ʪʦʯʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ. 
SPI ʟʘʧʠʩʴ ʚʦ ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. 

 
5.6.2 ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʘ ʚʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʛʥʘʣʦʚ SPI ʦʧʝʨʘʮʠʠ. 
 

ʈʠʩʫʥʦʢ 5 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʠʛʥʘʣʦʚ SPI 
 

5.6.3 ʂʦʤʘʥʜʳ 

ʆʜʥʘ SPI ʦʧʝʨʘʮʠʷ ʧʝʨʝʜʘʸʪ 16 ʙʠʪ (2 ʙʘʡʪʘ) ʜʘʥʥʳʭ. ʉʪʘʨʰʠʡ ʙʠʪ ʩʠʛʥʘʣʘ SPIin 
ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʦʧʝʨʘʮʠʠ: 1 ï ʯʪʝʥʠʝ, 0 ï ʟʘʧʠʩʴ; ʩʣʝʜʫʶʱʠʝ 7 ʙʠʪ A6..0 ʦʧʨʝʜʝʣʷʶʪ 
ʘʜʨʝʩ ʨʝʛʠʩʪʨʘ ɸʎʇ, ʩ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʝʨʘʮʠʷ. ʄʣʘʜʰʠʡ ʙʘʡʪ D7..0 ʩʦʜʝʨʞʠʪ 
ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ. 

ʉʦʜʝʨʞʠʤʦʝ ʙʠʪʦʚ D7..0 ʩʠʛʥʘʣʘ SPIin ʚ ʦʧʝʨʘʮʠʷʭ ʯʪʝʥʠʷ ʙʝʟʨʘʟʣʠʯʥʦ. 

ʊʘʢ ʢʘʢ ʦʜʥʘ ʦʧʝʨʘʮʠʷ SPI ʧʝʨʝʜʘʸʪ ʪʦʣʴʢʦ ʦʜʠʥ ʙʘʡʪ ʜʘʥʥʳʭ, ʜʣʷ ʧʝʨʝʜʘʯʠ 
ʜʣʠʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʪʨʝʙʫʝʪʩʷ 2 ʠʣʠ 3 ʦʧʝʨʘʮʠʠ. ɼʣʠʥʥʳʝ ʨʝʛʠʩʪʨʳ ɸʎʇ ʠʤʝʶʪ 
ʦʪʜʝʣʴʥʳʝ ʘʜʨʝʩʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʩʚʦʠʭ ʙʘʡʪʦʚ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʘʜʨʝʩʘ (ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ) ʨʝʛʠʩʪʨʦʚ ɸʎʇ. 

 

nCS                                    

                                     

SCLK                                   

                                     

SPIin W/R A6 A5 A4 A3 A2 A1 A0 D7 D6 D5 D4 D3 D2 D1 D0   

                                     

SPIout 
                

D7 D6 D5 D4 D3 D2 D1 D0 
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ʊʘʙʣʠʮʘ 4 ï ʈʝʛʠʩʪʨ rɸʎʇ 

ʈʝʛʠʩʪʨ 
ɹʘʡʪ 

ʅʘʟʥʘʯʝʥʠʝ ʨʝʛʠʩʪʨʘ ʉʪʘʨ-
ʰʠʡ 

ʉʨʝʜ-
ʥʠʡ 

ʄʣʘʜ-
ʰʠʡ 

Mem 1S  0S ʇʘʤʷʪʴ ʧʦʧʨʘʚʦʢ ʩʝʛʤʝʥʪʦʚ 

DOA 21  20 ʈʝʛʠʩʪʨ ʩʤʝʱʝʥʠʷ ʩʝʤʧʣʝʨʘ A 

DOB 23  22 ʈʝʛʠʩʪʨ ʩʤʝʱʝʥʠʷ ʩʝʤʧʣʝʨʘ B 

DRA 25  24 ʈʝʛʠʩʪʨ ʦʧʦʨʳ ʢʦʥʚʝʡʝʨʘ ʜʣʷ ʩʝʤʧʣʝʨʘ A 

DRB 27  26 ʈʝʛʠʩʪʨ ʦʧʦʨʳ ʢʦʥʚʝʡʝʨʘ ʜʣʷ ʩʝʤʧʣʝʨʘ B 

debugMode 

  

28 

ʈʝʛʠʩʪʨ ʦʪʣʘʜʢʠ ʢʘʣʠʙʨʦʚʢʠ. ʇʨʠ 
debugModeÍ0 ʘʚʪʦʤʘʪ ʢʘʣʠʙʨʦʚʢʠ ʚʳʧʦʣʥʷʝʪ 
ʪʦʣʴʢʦ ʮʠʢʣ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦʣʷʤʠ ʨʝʛʠʩʪʨʘ. 
ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʪʣʘʜʢʠ ʢʘʣʠʙʨʦʚʢʠ 
ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ɸʎʇ. 

calMode   29 ʈʝʛʠʩʪʨ ʨʝʞʠʤʦʚ ʢʘʣʠʙʨʦʚʢʠ 

outMode   2A ʈʝʛʠʩʪʨ ʦʪʜʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ 

refTrim   2B ʈʝʛʠʩʪʨ ʧʦʜʩʪʨʦʡʢʠ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

softReset   2F ʇʨʦʛʨʘʤʤʥʳʡ ʩʙʨʦʩ (ʯʪʝʥʠʝ ʥʝ ʦʧʨʝʜʝʣʝʥʦ) 

CFacA 32 31 30 

ʈʘʙʦʯʠʝ ʨʝʛʠʩʪʨʳ ʘʚʪʦʤʘʪʘ ʢʘʣʠʙʨʦʚʢʠ 
ɼʣʷ ʵʪʠʭ ʨʝʛʠʩʪʨʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʯʪʝʥʠʝ 

CFacB 36 35 34 

CDacc 3A 39 38 

ShMD 3E 3D 3C 

Acc 42 41 40 

QR 44  43 

 
ɼʣʷ ʨʝʛʠʩʪʨʦʚ Mem ʚ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥ ʥʦʤʝʨ S ʩʝʛʤʝʥʪʘ ɸʎʇ, ʠʟʤʝʥʷʶʱʠʡʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 0..F. ɿʘʧʠʩʴ ʚ ʵʪʠ ʨʝʛʠʩʪʨʳ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʤʣʘʜʰʠʡ ʙʘʡʪ. ʇʨʠ ʵʪʦʤ 
ʩʪʘʨʰʠʡ (ʟʥʘʢʦʚʳʡ) ʙʠʪ ʵʪʦʛʦ ʙʘʡʪʘ ʪʨʘʥʩʣʠʨʫʝʪʩʷ ʚʦ ʚʩʝ ʙʠʪʳ ʩʪʘʨʰʝʛʦ ʙʘʡʪʘ. ʕʪʦ 
ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʡ ʦʧʝʨʘʮʠʝʡ ʟʘʧʠʩʘʪʴ ʚ ʦʙʘ ʙʘʡʪʘ ʨʝʛʠʩʪʨʘ ʯʠʩʣʦ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ 
ʢʦʜʝ. ʆʙʳʯʥʦ ʧʦʧʨʘʚʢʠ ʩʝʛʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ɽʄʈ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ 
ʢʘʣʠʙʨʦʚʢʠ ʚ ʵʪʠʭ ʨʝʛʠʩʪʨʘʭ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʙʦʣʴʰʠʝ ʩʫʤʤʳ ʧʦ ʙʦʣʴʰʦʤʫ ʯʠʩʣʫ 
ʠʪʝʨʘʮʠʡ. 

ɺ ʪʘʙʣʠʮʝ 5 ʧʨʠʚʝʜʝʥʦ ʥʘʟʥʘʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʙʠʪʦʚ ʨʝʛʠʩʪʨʦʚ ʨʝʞʠʤʦʚ. ɺ 
ʪʨʝʪʴʝʤ ʩʪʦʣʙʮʝ ʪʘʙʣʠʮʳ ʜʘʥʳ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ (ɿʇʋ). ʅʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʟʤʝʥʷʪʴ ʧʦʣʷ, ʚʳʜʝʣʝʥʥʳʝ ʢʨʘʩʥʳʤ ʚ ʵʪʦʤ ʩʪʦʣʙʮʝ. 
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ʊʘʙʣʠʮʘ 5 

calMode ɹʠʪʳ ɿʇʋ ʅʘʟʥʘʯʝʥʠʝ ʙʠʪʦʚ 

calOffsEn 0 1 ʇʨʠʤʝʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʣʠʙʨʦʚʢʠ ʩʤʝʱʝʥʠʷ ʥʫʣʷ 

calRefEn 1 1 ʇʨʠʤʝʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʣʠʙʨʦʚʢʠ ʚʪʦʨʠʯʥʦʡ ʦʧʦʨʳ 

calSegEn 2 1 ʇʨʠʤʝʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʣʠʙʨʦʚʢʠ ʩʝʛʤʝʥʪʦʚ 

avgMode 7...5 000 
ɻʣʫʙʠʥʘ 
ʫʩʨʝʜʥʝʥʠʷ ʧʨʠ 
ʢʘʣʠʙʨʦʚʢʝ 

0, 5, 6, 7 32 

1 16 

2 8 

3 4 

4 2 

outMode ɹʠʪʳ ɿʇʋ ʅʘʟʥʘʯʝʥʠʝ ʙʠʪʦʚ 

ref1V 1 1 ɺʥʫʪʨʝʥʥʝʝ ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 1 ɺ(1) ʠʣʠ 0,5 ɺ(0) 

lvdsXor 2 0 ʌʦʨʤʘʪ ʚʳʭʦʜʘ LVDS(1) ʠʣʠ CMOS(0)  

lvdsRS 3 0 ʈʝʞʠʤ ʪʦʢʘ LVDS; ʫʤʝʥʴʰʝʥʥʳʡ ʪʦʢ (1) 

vcmSel 5 0 Ucmin = 0,75 ɺ(1) ʠʣʠ 0,5 ɺ(0) 

 refTrim ɹʠʪʳ ɿʇʋ ʅʘʟʥʘʯʝʥʠʝ ʙʠʪʦʚ 

 

3é0 1000 ʇʦʧʨʘʚʢʘ Uref: 1 ʰʘʛ å 3 ʤɺ 

7é4 1000 
ʇʦʧʨʘʚʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ Uref: 1 ʰʘʛ å 
4,5 ʤʢɺ/oC 

ʂʦʜʳ ʚ ʧʦʣʷʭ ʙʠʪʦʚ 3é0 ʠ 7é4 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʯʠʩʣʫ ʰʘʛʦʚ ʧʦʧʨʘʚʢʠ: 

ʂʦʜ ʏʠʩʣʦ 
ʰʘʛʦʚ ʂʦʜ ʏʠʩʣʦ 

ʰʘʛʦʚ ʂʦʜ ʏʠʩʣʦ 
ʰʘʛʦʚ ʂʦʜ ʏʠʩʣʦ 

ʰʘʛʦʚ 

0000 -8 0100 -4 1000 0 1100 4 

0001 -7 0101 -3 1001 1 1101 5 

0010 -6 0110 -2 1010 2 1110 6 

0011 -5 0111 -1 1011 3 1111 7 

 

5.6.4 ʆʩʦʙʝʥʥʦʩʪʠ 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʨʝʤʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ SPI ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

- ʊʘʢ ʢʘʢ ʩʠʛʥʘʣ SPIin ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥ ʩ ʩʠʛʥʘʣʦʤ CALRUN ʚ ʥʦʨʤʘʣʴʥʦʤ 
ʨʝʞʠʤʝ ʨʘʙʦʪʳ ɸʎʇ, ʥʝʦʙʭʦʜʠʤʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ SPIin ʧʨʠ 
nCS=1. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʟʘʧʫʱʝʥʘ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʘʷ ʢʘʣʠʙʨʦʚʢʘ. 

- ʂʘʣʠʙʨʦʚʢʫ ʩʣʝʜʫʝʪ ʟʘʧʫʩʢʘʪʴ ʩʠʛʥʘʣʦʤ CALRUN=1 ʧʨʠ nCS=1. 

- ɼʦʧʫʩʢʘʶʪʩʷ ʤʥʦʛʦʢʨʘʪʥʳʝ SPI ʦʧʝʨʘʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ nCS=0. ʇʨʠ ʵʪʦʤ 
ʛʨʘʥʠʮʘ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʪʦʤ ʩʠʛʥʘʣʘ SCLK, ʢʨʘʪʥʳʤ 16. 
ɽʩʣʠ ʢ ʤʦʤʝʥʪʫ ʧʝʨʝʭʦʜʘ nCS ʚ 1 ʪʝʢʫʱʝʝ ʯʠʩʣʦ ʧʨʠʥʷʪʳʭ ʪʘʢʪʦʚ SCLK 
ʤʝʥʴʰʝ 16, ʦʧʝʨʘʮʠʷ ʦʪʤʝʥʷʝʪʩʷ ʠ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʦʚʝʜʝʥʠʝ ɸʎʇ. ɽʩʣʠ ʵʪʦ 
ʙʳʣʘ ʦʧʝʨʘʮʠʷ ʯʪʝʥʠʷ, ʥʘ ʚʳʭʦʜ SPIout ʥʝ ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʚʩʝ 8 ʙʠʪ ʜʘʥʥʳʭ. 

 
5.7 ʂʘʣʠʙʨʦʚʢʘ 

 
5.7.1 ʆʙʱʝʝ ʦʧʠʩʘʥʠʝ 

ʂʘʣʠʙʨʦʚʢʘ ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʚʳʧʦʣʥʷʝʤʘʷ ɸʎʇ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 
ʥʝʢʦʪʦʨʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʰʠʙʦʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʠʭ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ 
ʨʘʙʦʪʝ. 

ʂʘʣʠʙʨʦʚʢʘ ʟʘʧʫʩʢʘʝʪʩʷ ʧʝʨʚʳʤ ʧʝʨʝʜʥʠʤ ʬʨʦʥʪʦʤ ʩʠʛʥʘʣʘ clk ʧʨʠ CALRUN=1. 
ɺʦ ʚʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ ɸʎʇ ʥʝ ʚʳʧʦʣʥʷʝʪ ʥʦʨʤʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ ʝʛʦ ʚʳʭʦʜ 
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ʚʳʢʣʶʯʝʥ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 5,4 ʤʩ ʧʨʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ 
fc = 100 ʄɻʮ ʠ ʛʣʫʙʠʥʝ ʫʩʨʝʜʥʝʥʠʷ 32 (ʧʦ ʫʤʦʣʯʘʥʠʶ). ɼʣʠʪʝʣʴʥʦʩʪʴ ʢʘʣʠʙʨʦʚʢʠ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʛʣʫʙʠʥʝ ʫʩʨʝʜʥʝʥʠʷ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ fc. 

ʈʝʟʫʣʴʪʘʪ ʢʘʣʠʙʨʦʚʢʠ ʟʘʚʠʩʠʪ ʦʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ (fc, Ucc, T ÁC). 

ʂʘʣʠʙʨʦʚʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 
ʥʘʧʨʷʞʝʥʠʷ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ. 

 
5.7.2 ʇʨʠʥʮʠʧ ʢʘʣʠʙʨʦʚʢʠ 

ʇʨʠ ʢʘʣʠʙʨʦʚʢʝ ɸʎʇ ʧʨʝʦʙʨʘʟʫʝʪ ʥʘʧʨʷʞʝʥʠʝ, ʬʦʨʤʠʨʫʝʤʦʝ ʥʘ ʨʝʟʠʩʪʠʚʥʦʤ 
ʜʝʣʠʪʝʣʝ ʚʭʦʜʥʦʛʦ flash-ʢʘʩʢʘʜʘ ʠ ʨʘʚʥʦʝ ʥʫʣʶ ʠʣʠ ʥʘʧʨʷʞʝʥʠʶ (ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʠʣʠ 
ʦʪʨʠʮʘʪʝʣʴʥʦʤʫ) ʦʜʥʦʛʦ ʠʟ 16-ʪʠ ʩʝʛʤʝʥʪʦʚ. ɸʎʇ ʠʤʝʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʤʧʣʝʨʘ ʎɸʇ 
ʧʦʜʩʪʨʦʡʢʠ ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʠ ʎɸʇ ʧʦʜʩʪʨʦʡʢʠ ʦʧʦʨʳ ʢʦʥʚʝʡʝʨʘ. ɸʚʪʦʤʘʪ ʢʘʣʠʙʨʦʚʢʠ 
ʦʧʨʝʜʝʣʷʝʪ ʢʦʜʳ ʎɸʇ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʳʭʦʜʥʦʡ ʢʦʜ ɸʎʇ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʷʞʝʥʠʶ, 
ʧʦʩʪʫʧʘʶʱʝʤʫ ʩ ʨʝʟʠʩʪʠʚʥʦʛʦ ʜʝʣʠʪʝʣʷ. ʇʦʚʪʦʨʷʷ ʵʪʠ ʤʘʥʠʧʫʣʷʮʠʠ ʤʥʦʛʦʢʨʘʪʥʦ (ʜʣʷ 
ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʰʫʤʘ ʥʘ ʨʝʟʫʣʴʪʘʪ ʢʘʣʠʙʨʦʚʢʠ) ʠ ʜʣʷ ʚʩʝʭ ʩʝʛʤʝʥʪʦʚ, 
ʘʚʪʦʤʘʪ ʢʘʣʠʙʨʦʚʢʠ ʚʳʯʠʩʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʰʠʙʢʠ: 

- ʆʰʠʙʢʫ ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʤʧʣʝʨʘ. ʂʦʜ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʵʪʫ 
ʦʰʠʙʢʫ, ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʎɸʇ ʧʦʜʩʪʨʦʡʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ɸʎʇ. ʂʦʜ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 10-ʨʘʟʨʷʜʥʦʝ ʟʥʘʢʦʚʦʝ ʯʠʩʣʦ. ɼʠʘʧʘʟʦʥ ʢʘʣʠʙʨʦʚʢʠ 
ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ Ñ5 ʤɺ. 

- ʆʰʠʙʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʦʨʳ ʢʦʥʚʝʡʝʨʘ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʤʧʣʝʨʘ. ʂʦʜ, 
ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʵʪʫ ʦʰʠʙʢʫ, ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʎɸʇ ʧʦʜʩʪʨʦʡʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ 
ʨʘʙʦʪʝ ɸʎʇ. ʕʪʦʪ ʢʦʜ ʫʯʠʪʳʚʘʝʪ ʪʘʢʞʝ ʦʰʠʙʢʫ ʫʩʠʣʝʥʠʷ ʢʘʩʢʘʜʦʚ ɸʎʇ, 
ʚʳʟʚʘʥʥʫʶ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝʤ ʢʦʥʜʝʥʩʘʪʦʨʦʚ. ʂʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 10-
ʨʘʟʨʷʜʥʦʝ ʟʥʘʢʦʚʦʝ ʯʠʩʣʦ. ɼʠʘʧʘʟʦʥ ʢʘʣʠʙʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 
Ñ5 ʤɺ. 

- ʆʰʠʙʢʫ ʢʘʞʜʦʛʦ ʠʟ 16 ʩʝʛʤʝʥʪʦʚ. ʕʪʘ ʦʰʠʙʢʘ ʚʳʟʚʘʥʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝʤ 
ʨʝʟʠʩʪʦʨʦʚ ʜʝʣʠʪʝʣʷ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʝʤʧʣʝʨʘ. ɺʝʣʠʯʠʥʘ ʦʰʠʙʢʠ ʦʙʳʯʥʦ 
ʩʦʩʪʘʚʣʷʝʪ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ (ʩʦ ʟʥʘʢʦʤ) ʙʠʪ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ ɸʎʇ. ʇʨʠ 
ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 
ʩʫʤʤʠʨʫʝʪʩʷ ʩ ʚʳʯʠʩʣʝʥʥʦʡ ʦʰʠʙʢʦʡ ʩʝʛʤʝʥʪʘ, ʚ ʢʦʪʦʨʳʡ ʧʦʧʘʣʘ ʪʝʢʫʱʘʷ 
ʚʳʙʦʨʢʘ. 

 
5.7.3 ʋʧʨʘʚʣʝʥʠʝ ʢʘʣʠʙʨʦʚʢʦʡ 

ʂʘʣʠʙʨʦʚʢʘ ʚʳʯʠʩʣʷʝʪ ʚʩʝ ʪʨʠ ʪʠʧʘ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʰʠʙʦʢ ʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ 
ʢʘʣʠʙʨʦʚʢʠ ʦʰʠʙʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ɸʎʇ. ʄʦʞʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʚʳʢʣʶʯʘʪʴ 
ʢʦʤʧʝʥʩʘʮʠʶ ʦʰʠʙʦʢ ʩ ʧʦʤʦʱʴʶ SPI ʦʧʝʨʘʮʠʠ calMode (ʙʠʪʳ calOffsEn, calRefEn, 
calSegEn). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʰʠʙʦʢ ʧʦ-ʧʨʝʞʥʝʤʫ ʭʨʘʥʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 
ʨʝʛʠʩʪʨʘʭ ʠ ʠʭ ʢʦʤʧʝʥʩʘʮʠʶ ʩʥʦʚʘ ʤʦʞʥʦ ʘʢʪʠʚʠʨʦʚʘʪʴ ʙʝʟ ʧʦʚʪʦʨʥʦʡ ʢʘʣʠʙʨʦʚʢʠ. 

ʅʘʣʠʯʠʝ ʰʫʤʦʚ ʚ ʧʨʦʮʝʩʩʝ ʢʘʣʠʙʨʦʚʢʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ 
ʚʥʫʪʨʝʥʥʠʝ ʦʰʠʙʢʠ ɸʎʇ. ʄʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʫʣʫʯʰʠʪʴ ʧʘʨʘʤʝʪʨʳ ɸʎʇ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ 
ʢʦʜʦʚ ʚ ʨʝʛʠʩʪʨʘʭ ʢʘʣʠʙʨʦʚʢʠ. 

 

5.8 ʎʠʬʨʦʚʳʝ ʚʳʭʦʜʳ 
 

ɸʎʇ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʂʄʆʇ ʠʣʠ LVDS ʚʳʭʦʜʘ, ʚʳʙʠʨʘʝʤʦʛʦ ʩʦʩʪʦʷʥʠʝʤ 
ʚʭʦʜʘ LVDSEN, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʠʟʤʝʥʝʥʠʷ ʯʝʨʝʟ SPI ʠʥʪʝʨʬʝʡʩ.  
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ɺ LVDS ʨʝʞʠʤʝ ʢ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʤ ʧʘʨʘʤ ʚʳʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ 
ʪʝʨʤʠʥʘʮʠʦʥʥʳʝ ʨʝʟʠʩʪʦʨʳ 100 ʆʤ ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ.  

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʚʳʭʦʜʘʤ ɸʎʇ ʪʝʨʤʠʥʘʮʠʦʥʥʳʭ 
ʨʝʟʠʩʪʦʨʘʭ ʩʨʘʟʫ ʧʦʩʣʝ ʚʢʣʶʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʜʦ ʚʳʧʦʣʥʝʥʠʷ SPI ʢʦʤʘʥʜʳ, 
ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ LVDS ʨʝʞʠʤ, ɸʎʇ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʩʦʩʪʦʷʥʠʝʤ 
ʚʭʦʜʘ LVDSEN. ʇʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘ ʚʭʦʜʝ LVDSEN ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ ʂʄʆʇ ʚʳʭʦʜʘ ʠ 
ʯʝʨʝʟ ʪʝʨʤʠʥʘʮʠʦʥʥʳʝ ʨʝʟʠʩʪʦʨʳ ʤʦʛʫʪ ʧʨʦʪʝʢʘʪʴ ʪʦʢʠ ʜʦ 12 ʤɸ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʠʭ 
ʪʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦ ʚʳʧʦʣʥʝʥʠʷ SPI ʢʦʤʘʥʜʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ LVDS ʨʝʞʠʤ, 
ʧʝʨʝʚʝʩʪʠ ʚʳʭʦʜ ɸʎʇ ʚ ʟʘʢʨʳʪʦʝ ʩʦʩʪʦʷʥʠʝ ʣʦʛʠʯʝʩʢʠʤ ʥʫʣʝʤ ʥʘ ʚʭʦʜʝ OEN. ʕʪʘ 
ʧʨʦʙʣʝʤʘ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠ ʘʢʪʠʚʘʮʠʠ LVDS ʨʝʞʠʤʘ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʥʘ ʚʭʦʜʝ LVDSEN. 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʘ ʚʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ 
ɸʎʇ, ʧʦʷʩʥʷʶʱʘʷ ʦʩʥʦʚʥʳʝ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

- ʘʧʝʨʪʫʨʥʘʷ ʟʘʜʝʨʞʢʘ (Aperture Delay, tDA) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʜʝʨʞʢʫ ʤʦʤʝʥʪʘ 

ʚʳʙʦʨʢʠ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʩʝʨʝʜʠʥʳ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ ʚʭʦʜʥʦʛʦ ʪʘʢʪʦʚʦʛʦ 
ʩʠʛʥʘʣʘ (CLK); 

- ʢʦʥʚʝʡʝʨʥʘʷ ʟʘʜʝʨʞʢʘ (Latency, N) ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʝʨʞʢʫ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʙʨʘʥʥʦʤʫ ʚʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʚ ʪʘʢʪʘʭ ʚʭʦʜʥʦʡ ʯʘʩʪʦʪʳ. 

- ɿʘʜʝʨʞʢʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʚʳʭʦʜʥʦʛʦ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ (CLKO) 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʜʥʝʛʦ ʬʨʦʥʪʘ ʚʭʦʜʥʦʛʦ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʧʘʨʘʤʝʪʨʘʤʠ Output Delay (tDQO) ʠ Clock Delay (tDCO). 

 

ʉʧʨʘʚʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʝ 8. 
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ʆʙʦʟʥʘʯʝʥʠʷ: 

1. QEN ï ʯʝʪʥʳʝ ʙʠʪʳ; 
2. QON ï ʥʝʯʝʪʥʳʝ ʙʠʪʳ. 

 

ʈʠʩʫʥʦʢ 6 ï ɺʨʝʤʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ɸʎʇ 
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5.9 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ 
 

5.9.1 ʋʣʫʯʰʝʥʠʝ ʥʝʣʠʥʝʡʥʦʩʪʠ (EL) ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (SNR, 
SNDR, SFDR) ʧʦʜʩʪʨʦʡʢʦʡ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʦʜʦʚ 

ʈʘʥʝʝ ʦʧʠʩʘʥʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʘʣʠʙʨʦʚʢʘ ɸʎʇ, ʟʘʧʫʩʢʘʝʤʘʷ ʩʠʛʥʘʣʦʤ 
CALRUN, ʠʟ-ʟʘ ʰʫʤʦʚ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʜʝʘʣʴʥʦʡ ʢʘʣʠʙʨʦʚʢʠ. ʉʯʠʪʳʚʘʥʠʝ ʢʦʜʦʚ ʩ ɸʎʇ 
ʯʝʨʝʟ SPI ʠʟ ʨʝʛʠʩʪʨʦʚ DOA, DOB, DRA, DRB ʠ ʧʦʧʨʘʚʦʢ ʩʝʛʤʝʥʪʦʚ ʠʟ ʨʝʛʠʩʪʨʘ Mem (ʩʤ. 
ʪʘʙʣʠʮʫ 4), ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ, ʠʭ ʤʦʜʠʬʠʢʘʮʠʷ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʘʧʠʩʴ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʜʦʚ ʚ ʨʝʛʠʩʪʨʳ 
ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ɸʎʇ, ʢʘʢ EL, SNR, SNDR, SFDR. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʩʧʝʢʪʨʦʚ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ ʧʦʩʣʝ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʨʠʩʫʥʦʢ 7) ʠ ʧʦʩʣʝ ʟʘʧʠʩʠ ʚ ɸʎʇ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʜʦʚ 
ʢʘʣʠʙʨʦʚʢʠ (ʨʠʩʫʥʦʢ 8). 

ʅʘ ʨʠʩʫʥʢʘʭ 7 ʠ 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 4 ʜʠʘʛʨʘʤʤʳ: 

- ʥʘ ʚʝʨʭʥʝʡ ʜʠʘʛʨʘʤʤʝ ï ʩʧʝʢʪʨ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ɸʎʇ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʦʡ  
fi = 10 ʄɻʮ ʧʨʠ ʯʘʩʪʦʪʝ ʚʳʙʦʨʢʠ fs = 125 ʄɻʮ; 

- ʥʘ ʚʪʦʨʦʡ ʩʚʝʨʭʫ ï ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ, ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʩʝʤʧʣʝʨʦʤ ɸ ʩ ʯʘʩʪʦʪʦʡ 
ʚʳʙʦʨʢʠ fs/2 = 62,5 ʄɻʮ; 

- ʥʘ ʪʨʝʪʴʝʡ ʩʚʝʨʭʫ ï ʩʧʝʢʪʨ ʩʠʛʥʘʣʘ, ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʩʝʤʧʣʝʨʦʤ B ʩ ʯʘʩʪʦʪʦʡ 
ʚʳʙʦʨʢʠ fs/2 = 62,5 ʄɻʮ; 

- ʥʘ ʥʠʞʥʝʡ ʜʠʘʛʨʘʤʤʝ ï ʦʰʠʙʢʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʚ ɽʄʈ) ʚʳʙʦʨʦʢ ʩʝʤʧʣʝʨʦʚ ɸ 
ʠ B, ʚʳʜʝʣʝʥʥʳʝ ʮʚʝʪʦʤ ʠ ʧʨʠʚʟ̫ʘʥʥʳʝ ʢ ʬʘʟʝ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘ ʨʠʩʫʥʢʝ 7 ʧʦʩʣʝ ʘʚʪʦʢʘʣʠʙʨʦʚʢʠ ʧʦʣʦʩʳ ʦʰʠʙʦʢ ʩʝʤʧʣʝʨʦʚ 
ɸ ʠ B ʥʝʤʥʦʛʦ ʨʘʩʩʦʚʤʝʱʝʥʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ RMS ʦʰʠʙʢʠ ɸʎʇ ʠ, ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʶ SNR ʠ SNDR. ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʩʝʤʧʣʝʨʦʚ ʧʨʠʚʦʜʠʪ ʪʘʢʞʝ ʢ 
ʧʦʷʚʣʝʥʠʶ ʩʧʫʨʘ ʥʘ ʯʘʩʪʦʪʝ ʅʘʡʢʚʠʩʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʩʥʠʞʝʥʠʶ SFDR. 
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ʈʠʩʫʥʦʢ 7 ï ʉʧʝʢʪʨ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ɸʎʇ ʧʦʩʣʝ ʘʚʪʦʢʘʣʠʙʨʦʚʢʠ: 
SNR = 68,88 ʜɹʥ; SNDR = 68,72 ʜɹʥ; SFDR = 79,17 ʜɹʥ; rmsError = 1,96 ɽʄʈ 
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ʈʠʩʫʥʦʢ 8 ï ʉʧʝʢʪʨ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʩʣʝ ʟʘʧʠʩʠ ʚ ɸʎʇ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʢʦʜʦʚ ʢʘʣʠʙʨʦʚʢʠ ʩʤʝʱʝʥʠʷ ʥʫʣʷ ʩʝʤʧʣʝʨʦʚ ɸ ʠ B (DOA, DOB):  

SNR = 69,24 ʜɹʥ; SNDR = 69,06 ʜɹʥ; SFDR = 85,55 ʜɹʥ; rmsError = 1,84 ɽʄʈ 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʤʦʜʠʬʠʢʘʮʠʷ ʢʦʜʦʚ ʢʘʣʠʙʨʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ SNR ʠ SNDR ʜʦ 
69 ʜɹʥ, ʘ SFDR ʜʦ 80 ʜɹʥ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʝʣʠʥʝʡʥʦʩʪʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 
ʥʝʣʠʥʝʡʥʦʩʪʠ ɸʎʇ ʦʪ ʢʦʜʘ ʧʦʩʣʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʘʣʠʙʨʦʚʢʠ (ʨʠʩʫʥʦʢ 9) ʠ ʧʦʩʣʝ ʟʘʧʠʩʠ 
ʚ ɸʎʇ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʜʦʚ ʢʘʣʠʙʨʦʚʢʠ (ʨʠʩʫʥʦʢ 10). 



ʉʧʝʮʠʬʠʢʘʮʠʷ 5101ʅɺ015, ʂ5101ʅɺ015, ʂ5101ʅɺ015ʂ 

É ɸʆ çʇʂʂ ʄʠʣʘʥʜʨè   22 

0    2048 4096 6144 8192 10240 12288 14336 16384
-4

-2

0 

2 

4 

code

D
N

L
 I

N
L

, 
L
S

B
                        

4194304 AB                                       

DNL [ 0.31]    INL [ 3.16]

0    2048 4096 6144 8192 10240 12288 14336 16384
-4

-2

0 

2 

4 

code

D
N

L
 I

N
L

, 
L
S

B

                        

2097152 A                                        

DNL [ 0.45]    INL [ 3.06]

0    2048 4096 6144 8192 10240 12288 14336 16384
-4

-2

0 

2 

4 

code

D
N

L
 I

N
L

, 
L
S

B

                        

2097152 B                                        

DNL [ 0.44]    INL [ 3.51]

 
ʈʠʩʫʥʦʢ 9 ï  ʅʝʣʠʥʝʡʥʦʩʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ɸʎʇ 

ʧʦʩʣʝ ʘʚʪʦʢʘʣʠʙʨʦʚʢʠ: EL= 3,16 ɽʄʈ; EDL = 0,31 ɽʄʈ 
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ʈʠʩʫʥʦʢ 10 ï ʅʝʣʠʥʝʡʥʦʩʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ɸʎʇ ʧʦʩʣʝ ʟʘʧʠʩʠ ʚ 
ɸʎʇ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʜʦʚ ʢʘʣʠʙʨʦʚʢʠ ʦʧʦʨʳ ʢʦʥʚʝʡʝʨʘ ʜʣʷ ʩʝʤʧʣʝʨʦʚ ɸ ʠ B (DRA, 

DRB) ʠ ʧʦʧʨʘʚʦʢ ʩʝʛʤʝʥʪʦʚ: EL= 1,21 ɽʄʈ; EDL = 0,33 ɽʄʈ 
 

ʅʘ ʨʠʩʫʥʢʘʭ 9 ʠ 10 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦ 3 ʜʠʘʛʨʘʤʤʳ: 

- ʥʘ ʚʝʨʭʥʝʡ ʜʠʘʛʨʘʤʤʝ ï ʥʝʣʠʥʝʡʥʦʩʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ 
ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ɸʎʇ ʩʠʛʥʘʣʘ ʩ ʯʘʩʪʦʪʦʡ fi = 10ʄɻʮ ʧʨʠ ʯʘʩʪʦʪʝ ʚʳʙʦʨʢʠ fs = 
125 ʄɻʮ; 

- ʥʘ ʚʪʦʨʦʡ ʩʚʝʨʭʫ ï ʥʝʣʠʥʝʡʥʦʩʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ʩʠʛʥʘʣʘ, 
ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʩʝʤʧʣʝʨʦʤ ɸ ʩ ʯʘʩʪʦʪʦʡ ʚʳʙʦʨʢʠ fs/2 = 62,5 ʄɻʮ; 

- ʥʘ ʪʨʝʪʴʝʡ ʩʚʝʨʭʫ ï ʥʝʣʠʥʝʡʥʦʩʪʴ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ʩʠʛʥʘʣʘ, 
ʦʮʠʬʨʦʚʘʥʥʦʛʦ ʩʝʤʧʣʝʨʦʤ B ʩ ʯʘʩʪʦʪʦʡ ʚʳʙʦʨʢʠ fs/2 = 62,5 ʄɻʮ. 
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ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘ ʨʠʩʫʥʢʝ 9 ʧʦʩʣʝ ʘʚʪʦʢʘʣʠʙʨʦʚʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʣʠʥʝʡʥʦʩʪʠ 
ʩʝʤʧʣʝʨʦʚ ɸ ʠ B ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʫʶ ʧʠʣʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʚ ʩʝʛʤʝʥʪʘʭ, 
ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʪʦʯʥʦʡ ʢʘʣʠʙʨʦʚʢʦʡ ʦʧʦʨʳ ʢʦʥʚʝʡʝʨʘ ʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʥʝʣʠʥʝʡʥʦʩʪʠ ɸʎʇ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʠ ʟʘʧʠʩʴ ʚ ɸʎʇ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʜʦʚ ʢʘʣʠʙʨʦʚʢʠ ʦʧʦʨʳ 
ʢʦʥʚʝʡʝʨʘ ʜʣʷ ʩʝʤʧʣʝʨʦʚ ɸ ʠ B (DRA, DRB) ʠ ʧʦʧʨʘʚʦʢ ʩʝʛʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ 
ʩʫʱʝʩʪʚʝʥʥʦ (ʚ 2-3 ʨʘʟʘ) ʫʤʝʥʴʰʠʪʴ ʥʝʣʠʥʝʡʥʦʩʪʴ ɸʎʇ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʨʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ʜʣʷ 
ʦʪʜʝʣʴʥʳʭ ʩʝʤʧʣʝʨʦʚ (0,45 ɽʄʈ) ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʜʣʷ ɸʎʇ (0,31õ0,33 ɽʄʈ), ʯʪʦ 
ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʠʚʘʶʱʝʡʩʷ ʧʦʛʨʝʰʥʦʩʪʴʶ ʝʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚ 2 ʨʘʟʘ 
ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ (ʩ 4 ʤʣʥ. ʚʳʙʦʨʦʢ ʜʣʷ ɸʎʇ ʜʦ 2 ʤʣʥ. ʚʳʙʦʨʦʢ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 
ʩʝʤʧʣʝʨʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʚʠʜʥʦ, ʯʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ 
ʤʝʥʝʝ ʢʨʠʪʠʯʥʘ ʢ ʦʰʠʙʢʘʤ ʘʚʪʦʢʘʣʠʙʨʦʚʢʠ. 

 
5.9.2 ʋʣʫʯʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (SNR, SNDR, SFDR) 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʜʥʦʛʦ ʩʝʤʧʣʝʨʘ 

ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʩʧʝʢʪʨʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 6 ʠ 7, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ɸʎʇ, ʧʦʣʫʯʝʥʥʳʭ ʪʦʣʴʢʦ ʩ ʦʜʥʦʛʦ ʠʟ ʩʝʤʧʣʝʨʦʚ, ʧʦʟʚʦʣʷʝʪ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ SNR, SNDR, SFDR. ʕʪʦʪ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, 
ʝʩʣʠ ʪʨʝʙʫʝʤʘʷ ʯʘʩʪʦʪʘ ʚʳʙʦʨʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 65 ʤʣʥ. ʚʳʙʦʨʦʢ ʚ ʩʝʢʫʥʜʫ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʟʘʜʘʥʠʝʤ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝʡ ʯʘʩʪʦʪʳ ʚʳʙʦʨʢʠ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʯʝʪʥʳʭ ʠʣʠ ʪʦʣʴʢʦ ʥʝʯʝʪʥʳʭ ʚʳʙʦʨʦʢ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 
ʫʣʫʯʰʠʪʴ SNR, SNDR, SFDR 

 
5.9.3 ʋʣʫʯʰʝʥʠʝ SNR, SNDR ʫʚʝʣʠʯʝʥʠʝʤ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʝʰʥʝʛʦ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʫʚʝʣʠʯʝʥʥʦʛʦ ʜʦ 1,25 ï 1,5 ɺ, 
ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ SNR ʠ SNDR 
ʤʦʛʫʪ ʙʳʪʴ ʧʦʚʳʰʝʥʳ ʥʘ 2 ï 2,5 ʜɹ. ɼʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʘ ʪʦʣʴʢʦ ʧʨʠ 
ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ ʥʝ ʙʦʣʝʝ 100 ʄɻʮ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʩʢʦʨʦʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

 
5.9.4 ʇʦʚʳʰʝʥʠʝ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ (ʯʘʩʪʦʪʳ ʚʳʙʦʨʢʠ) 

ɸʎʇ ʩʦʭʨʘʥʷʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʧʫʩʢʦʚ ʢʦʜʦʚ ʜʦ ʯʘʩʪʦʪʳ 
180 ʄɻʮ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ ʧʨʠ ʯʘʩʪʦʪʝ ʙʦʣʝʝ 125 ʄɻʮ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʫʚʝʣʠʯʝʥʥʦʛʦ ʪʦʢʘ ʩʤʝʱʝʥʠʷ: BIASMODE = 0 ʠ SPI ʢʦʜ 2a0b. 

ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ɸʎʇ ʤʦʛʫʪ ʫʭʫʜʰʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʠ SPI ʢʦʜʝ 2a0b. 
ɼʣʷ ʛʘʨʘʥʪʠʠ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ ʥʘ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ ʙʦʣʝʝ 125 ʄɻʮ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠ 
ʟʘʢʘʟʝ ʦʛʦʚʘʨʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʤʠʢʨʦʩʭʝʤ ʥʘ ʪʨʝʙʫʝʤʦʡ ʪʘʢʪʦʚʦʡ 
ʯʘʩʪʦʪʝ. 

 
5.9.5 ʇʦʜʩʪʨʦʡʢʘ ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʅʘ ʨʠʩʫʥʢʝ 10 ʧʨʠʚʝʜʝʥʳ ʪʠʧʦʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 
ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʢʦʜʦʚ ʧʦʜʩʪʨʦʡʢʠ ʚʝʣʠʯʠʥʳ ʥʘʧʨʷʞʝʥʠʷ (Trim<3:0>) 
ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ (Trim<7:4>). 

ɺ ʨʝʞʠʤʝ ʧʦ ʫʤʦʣʯʘʥʠʶ (Trim<3:0>=8, Trim<7:4>=8) ʪʠʧʦʚʦʝ ʟʥʘʯʝʥʠʝ ʦʧʦʨʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ 991 ʤɺ, ʘ ʪʠʧʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ 
ʜʠʘʧʘʟʦʥʝ ʦʪ -60 Áʉ ʜʦ +85 Áʉ ʨʘʚʝʥ ʤʠʥʫʩ 91 ʤʢɺ/Áʉ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʜʘ Trim<7:4> ʜʦ 
15 ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʤʠʥʫʩ 45 ʤʢɺ/Áʉ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʣʫʯʰʠʡ ʜʣʷ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ ʨʝʞʠʤ: 
Trim<3:0>=15, Trim<7:4>=15, ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
ʤʘʢʩʠʤʘʣʴʥʘ (1025 ʤɺ ʪʠʧ.), ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʚʭʦʜʥʦʛʦ 
ʩʠʛʥʘʣʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ 
ʜʨʝʡʬʳ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʰʢʘʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɸʎʇ. 

 
ʈʠʩʫʥʦʢ 11 ï ɿʘʚʠʩʠʤʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ  

ʦʪ ʢʦʜʦʚ ʧʦʜʩʪʨʦʡʢʠ Trim<3:0> ʠ Trim<7:4> 
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5.10 ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʪ 

 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʪ ʤʠʢʨʦʩʭʝʤʳ 5101ʅɺ015 ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʪʳ ɸʎʇ ʠ 
ʧʣʘʪʳ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʤʧʣʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 12. 
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ʈʠʩʫʥʦʢ 12 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

G ï ʚʩʪʨʦʝʥʥʳʡ (ʥʘ ʧʣʘʪʫ) ʪʘʢʪʦʚʳʡ ʛʝʥʝʨʘʪʦʨ; 

BALUN ï ʚʭʦʜʥʘʷ ʩʭʝʤʘ ʪʠʧʘ çdouble balunè; 

ʆʋ ï ʚʭʦʜʥʘʷ ʩʭʝʤʘ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ ʫʩʠʣʠʪʝʣʝ; 

ʈʅ ï ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ; 

ʄʉ USB ï ʤʠʢʨʦʩʭʝʤʘ USB ʠʥʪʝʨʬʝʡʩʘ. 

 

ɼʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 
ʟʘʧʨʦʩʫ. 
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6 ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨ rʤʠʢʨʦʩʭʝʤʳ 
 

ʊʘʙʣʠʮʘ 6 ï ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʠʢʨʦʩʭʝʤ ʧʨʠ ʧʨʠʸʤʢʝ ʠ ʧʦʩʪʘʚʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ, 
ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ, 
ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ 
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ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ɺ  
ʨʝʞʠʤ ʂʄʆʇ 

UOH 1,5 ï 

25, 
85, 
ï 60 

ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ɺ  
ʨʝʞʠʤ ʂʄʆʇ 

UOL ï 0,2 

ʅʘʧʨʷʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ɺ, ʙʝʟ 
ʧʦʜʩʪʨʦʡʢʠ 

UREF 0,96 1,02 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ LVDS 
ʨʝʞʠʤʝ, ʤB 

UODIFF 200 460 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ LVDS RS 
ʨʝʞʠʤʝ, ʤB 

UODIFFRS 100 240 

ʉʠʥʬʘʟʥʳʝ ʫʨʦʚʥʠ ʚʳʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
ʣʦʛʠʯʝʩʢʦʛʦ ç0è ʠ ʣʦʛʠʯʝʩʢʦʡ ç1è ʚ ʨʝʞʠʤʘʭ LVDS ʠ 
LVDS RS, ɺ 

UOCM 1,05 1,30 

ɺʭʦʜʥʦʡ ʪʦʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʤʢɸ  
(ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ) 

IIH ï 1 50 

ɺʭʦʜʥʦʡ ʪʦʢ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʤʢɸ  
(ʮʠʬʨʦʚʳʝ ʚʭʦʜʳ) 

IIL ï 50 1 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚ ʩʦʩʪʦʷʥʠʠ 
çɺʳʢʣʶʯʝʥʦè, ʤʢɸ  
(ʮʠʬʨʦʚʳʝ ʚʳʭʦʜʳ) 

IOZH ï 10 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʚ ʩʦʩʪʦʷʥʠʠ 
çɺʳʢʣʶʯʝʥʦè, ʤʢɸ  
(ʮʠʬʨʦʚʳʝ ʚʳʭʦʜʳ) 

IOZL ï10 ï 

ʉʪʘʪʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʞʠʤʝ ʧʦʥʠʞʝʥʥʦʛʦ 
ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʤɸ ICCPD ï 

5,0 
25, 
85 

 12 ï 60 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ LVDS ʨʝʞʠʤʝ ʩ 
ʫʤʝʥʴʰʝʥʥʳʤ ʪʦʢʦʤ ʚʳʭʦʜʦʚ (RS mode), ʤɸ 

IOCC1 ï 85 25, 
85, 
ï 60 ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʂʄʆʇ ʨʝʞʠʤʝ, ʤɸ IOCC2 ï 80 

ʏʘʩʪʦʪʘ ʚʳʙʦʨʢʠ, ʄɻʮ fS 15 125 

25, 
85, 
ï 60 

ʈʘʟʨʷʜʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ ɸʎʇ, ʙʠʪ N   

ʈʝʞʠʤ 14 ʙʠʪ  14 ï 

ʈʝʞʠʤ 12 ʙʠʪ  12 ï 

ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ, ʜɹ ʧʰ SNR 67 ï 

ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ+ʠʩʢʘʞʝʥʠʷ, ʜɹ ʧʰ SNDR 66,4 ï 

ʉʚʦʙʦʜʥʳʡ ʦʪ ʛʘʨʤʦʥʠʢ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ, ʜɹʥ SFDR 71 ï 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ, 
ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ, 
ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ 
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ʥʝ ʤʝʥʝʝ ʥʝ ʙʦʣʝʝ 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, ɽʄʈ, (14 ʙʠʪ) EL ï 8 8 

25, 
85, 
ï 60 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, ɽʄʈ,  
(14 ʙʠʪ)  

ELD ï 0,8 0,8 

ʇʦʛʨʝʰʥʦʩʪʴ ʰʢʘʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, % ʧʰ 
ʩ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ  

EFSɽ ï 0,6 0,4 

ʇʦʛʨʝʰʥʦʩʪʴ ʰʢʘʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, % ʧʰ  
c ʚʥʫʪʨʝʥʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʙʝʟ 
ʧʦʜʩʪʨʦʡʢʠ) 

EFSI ï 3,8 1,2 

ʉʤʝʱʝʥʠʝ ʥʫʣʷ, % ʧʰ  EI0 ï 0,4 0,2 

 
ʇʨʠʤʝʯʘʥʠʷ:  

1 ʆʙʱʠʝ ʨʝʞʠʤʳ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʦʝ: 

- ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: UCC = 1,71 B ʠ UCC = 1,89 B; 

- ʚʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 1 ɺ (UREFEN = Uʉʉ); 

- ʩʠʥʬʘʟʥʳʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʟʘʜʘʝʪʩʷ c ʚʳʚʦʜʘ CMIN  
(UCMIN = 0,75 B); 

- ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʳʡ ʪʦʢ ʩʤʝʱʝʥʠʷ: UBIASMODE = 0;  

- UBIASSEL1 = UBIASSEL2 = 0 (ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʢʘ ʩʤʝʱʝʥʠʷ); 

- ʯʘʩʪʦʪʘ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʘʭ IN+, IN-   fI = 10 ʄɻʮ; 

- ʪʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ fC = 125 ʄɻʮ; 

- ʨʝʞʠʤ 14 ʙʠʪ: UQ12SEL = 0, 

- ʚʳʭʦʜ ʂʄʆʇ: ULVDSEN = 0,  

- UPD = 0 B, UOEN = Uʉʉ, 

- SPI ʢʦʜ 2a0ʘ; 

- ʠʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʝʥʠʷ. 
 
2 ɿʥʘʯʝʥʠʷ SNR, SNDR, SFDR ʫʩʨʝʜʥʷʶʪʩʷ ʧʦ 16 ʠʟʤʝʨʝʥʠʷʤ. 
 
3 ʇʘʨʘʤʝʪʨʳ SNR, SNDR, SFDR, INL, DNL, UIO ʠʟʤʝʨʷʶʪʩʷ ʚ ʨʝʞʠʤʘʭ: 

- fC = 125 ʄɻʮ; BIASMODE = 0; 

- fC = 15 ʄɻʮ; BIASMODE = Uʉʉ. 
 
4 ʊʦʯʥʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ɸʎʇ (SNR, SNDR, SFDR, INL, DNL) ʥʘ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʝ 

ʩʠʣʴʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʟʠʪʥʳʭ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʠ ʝʤʢʦʩʪʝʡ ʚʳʚʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, 
ʟʥʘʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʠʢʨʦʩʭʝʤ, ʨʘʩʧʘʷʥʥʳʭ ʥʘ ʧʣʘʪʫ, ʫʣʫʯʰʘʶʪʩʷ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ, ʠʟʤʝʨʷʝʤʳʭ ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʥʘ ʤʠʢʨʦʩʭʝʤʘʭ ʚ 
ʢʦʥʪʘʢʪʠʨʫʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ. 
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7 ʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʠ ʧʨʝʜʝʣʴʥʳʝ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʤʠʢʨʦʩʭʝʤ 

 
ʊʘʙʣʠʮʘ 7 ï ʇʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʨʝʞʠʤʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʨʝʜʝʣʴʥʳʝ  
ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʤʠʢʨʦʩʭʝʤ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ, 
ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
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 ʅʦʨʤʘ ʧʘʨʘʤʝʪʨʘ 

ʇʨʝʜʝʣʴʥʦ-
ʜʦʧʫʩʪʠʤʳʡ ʨʝʞʠʤ 

ʇʨʝʜʝʣʴʥʳʡ 
ʨʝʞʠʤ 

ʥʝ 
ʤʝʥʝʝ 

ʥʝ 
ʙʦʣʝʝ 

ʥʝ 
ʤʝʥʝʝ 

ʥʝ 
ʙʦʣʝʝ 

ʅʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ɺ UCC 1,71 1,89 ï 0,3 2 

ʆʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ UREFE 0,95 1,05 0 UCC 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ,  
ɺ ʧ-ʧ 

UI ï 2ĬUREFE ï ï 

ʅʘʧʨʷʞʝʥʠʝ ʥʘ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʘʭ, ɺ 
UIN+, 

UIN- 
0 UCC 0 UCC 

ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ɺ  UIH UCC-0,4 UCC ï UCC+0,3 

ɺʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ɺ UIL 0 0,4 ï 0,3 ï 

ʅʘʧʨʷʞʝʥʠʝ, ʧʨʠʢʣʘʜʳʚʘʝʤʦʝ ʢ ʮʠʬʨʦʚʦʤʫ 
ʚʳʭʦʜʫ ʚ ʩʦʩʪʦʷʥʠʠ çɺʳʢʣʶʯʝʥʦè, ɺ 

UOZ 0 UCC ï 0,3 UCC+0,3 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʤɸ IOH ï 0,5 ï 1,2 

ɺʳʭʦʜʥʦʡ ʪʦʢ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʤɸ IOL -0,5 ï -1,2 ï 

ʏʘʩʪʦʪʘ ʩʣʝʜʦʚʘʥʠʷ ʠʤʧʫʣʴʩʦʚ ʪʘʢʪʦʚʳʭ 
ʩʠʛʥʘʣʦʚ, Mɻʮ 

fC 
 

15 
 

125 
 
ï 

 
 

ʏʘʩʪʦʪʘ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, Mɻʮ fI 0 70 ï ï 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʮʠʬʨʦʚʳʭ ʚʳʭʦʜʦʚ, 
ʆʤ 
(ʨʝʞʠʤ LVDS) 

RL 95 ï ï ï 

ɽʤʢʦʩʪʴ ʥʘʛʨʫʟʢʠ ʮʠʬʨʦʚʳʭ ʚʭrʦʜʦʚ, ʧʌ CL ï 5 ï ï 

ʇʨʠʤʝʯʘʥʠʷ: 
1. ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʟʘʜʘʥʠʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʧʨʝʜʝʣʴʥʦʛʦ ʨʝʞʠʤʘ. 
2. ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ UIÒ(2ĬUREF) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʫʪʨʝʥʥʝʛʦ 
ʠʩʪʦʯʥʠʢʘ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 
2. ʇʦ ʦʪʜʝʣʴʥʳʤ ʨʝʰʝʥʠʷʤ ʚʦʟʤʦʞʥʘ ʧʦʩʪʘʚʢʘ ʤʠʢʨʦʩʭʝʤ ʩ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ 
ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʜʦ 180 ʄɻʮ ʠ ʩ ʫʚʝʣʠʯʝʥʥʳʤ ʜʦ 1,5 ɺ ʚʥʝʰʥʠʤ ʦʧʦʨʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ 
ʧʨʠ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʜʦ 100 ʄɻʮ. 
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8 ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ 

ʆʙʱʠʝ ʨʝʞʠʤʳ ʠʟʤʝʨʝʥʠʷ ʩʧʨʘʚʦʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʪʠʧʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ: 

- ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ: ʊ = 25Áʉ; 

- ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ: UCC = 1,8 B; 

- ʚʥʫʪʨʝʥʥʠʡ ʠʩʪʦʯʥʠʢ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 1 ɺ (UREFEN= Uʉʉ); 

- ʘʤʧʣʠʪʫʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ UI = 2 ɺ ʧ-ʧ 

- ʩʠʥʬʘʟʥʳʡ ʫʨʦʚʝʥʴ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʟʘʜʘʝʪʩʷ c ʚʳʚʦʜʘ CMIN (UCMIN = 0,75 B); 

- ʯʘʩʪʦʪʥʦ-ʟʘʚʠʩʠʤʳʡ ʪʦʢ ʩʤʝʱʝʥʠʷ: UBIASMODE = 0 ɺ; 

- UBIASSEL1 = UBIASSEL2 = 0 ɺ (ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʪʦʢʘ ʩʤʝʱʝʥʠʷ); 

- ʨʝʞʠʤ 14 ʙʠʪ: UQ12SEL = 0 B; 

- ʚʳʭʦʜ ʂʄʆʇ: ULVDSEN= 0 B; 

- UPD = 0 B, UOEN= Uʉʉ; 

- SPI ʢʦʜ 2a0ʘ; 

- ʠʟʤʝʨʝʥʠʝ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʣʝ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʤʝʨʝʥʠʷ; 

- ʠʟʤʝʨʝʥʠʷ ʪʦʯʥʦʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ɸʎʇ ʧʨʦʚʝʜʝʥʳ ʧʦ ʩʭʝʤʝ ʚʢʣʶʯʝʥʠʷ, 
ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2 , ʩ ʂʄʆʇ ʚʳʭʦʜʦʤ, 1,8 ɺ ʪʘʢʪʦʚʳʤ ʩʠʛʥʘʣʦʤ ʩ 
ʜʞʠʪʪʝʨʦʤ 400 ʬʩ ʚ ʢʦʥʪʘʢʪʠʨʫʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʪʦʯʥʦʩʪʥʳʝ 
ʧʘʨʘʤʝʪʨʳ ʧʨʠ ʚʳʩʦʢʠʭ fʉ, fI. 

 

ʊʘʙʣʠʮʘ 8 ï ʉʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ 
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ʅʘʧʨʷʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ɺ 
  (ʙʝʟ ʧʦʜʩʪʨʦʡʢʠ) 

UREF ï 0,99 ï 25 

ʅʘʧʨʷʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, ɺ 

  (ʧʦʩʣʝ ʧʦʜʩʪʨʦʡʢʠ) 
UREFTRIM ï 1Ñ0,003 ï 25 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʤɺ 
 - ʧʨʠ LVDSEN= ç1è 
 - ʧʨʠ LVDSEN= ç1è; ʚ ʨʝʞʠʤʝ RS 

UODIFF 

UODIFFRS 
ï 

330 
170 

ï 25 

ʅʘʧʨʷʞʝʥʠʝ ʩʠʥʬʘʟʥʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʳʭʦʜʝ CMIN, ɺ   UCMIN ï 0,73 ï 25 

ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʦʪ ʚʥʝʰʥʝʛʦ UREFE, ʤɸ 

   ʧʨʠ UREFE= 1 ɺ; REFEN= ç0è 
IREFE ï 3,5 ï 25 

ʊʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʞʠʤʝ PD, ʤɸ  

  ʧʨʠ PD= ç1è 
IʉʉPD ï 

0,2 
0,2 
3 

ï 
25 
85 
-60 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ LVDS ʨʝʞʠʤʝ ʩ 
ʫʤʝʥʴʰʝʥʥʳʤ ʪʦʢʦʤ ʚʳʭʦʜʦʚ (RS mode), ʤɸ 
  ʧʨʠ fC= 125 ʄɻʮ, UI= 0 ɺ, LVDSEN= ç1è 

IOCC1 ï 70 ï 25 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʪʦʢ ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʂʄʆʇ ʨʝʞʠʤʝ, ʤɸ 

  ʧʨʠ fC = 125 ʄɻʮ, UI= 0 ɺ 
IOCC2 

ï 60 ï 

25   ʧʨʠ fC =15 ʄɻʮ, UI= 0 ɺ, BIASMODE= ç1è  ï 35 ï 

  ʧʨʠ fC = 175 ʄɻʮ, UI= 0 ɺ, SPI ʢʦʜ 2a0b  ï 90 ï 

 3 ʜɹ ʧʦʣʦʩʘ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʄɻʮ BWI ï 500 ï 25 

ʇʨʠʚʝʜʝʥʥʳʡ ʢ ʚʭʦʜʫ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʡ ʰʫʤ, ɽʄʈ 
 ʧʨʠ UI=0; fC= 125 ʄɻʮ 

UIN ï 1,7 ï 25 

ɽʤʢʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʥʘ ʟʝʤʣʶ, ʧʌ CI ï 6 ï 25 
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ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ, ʜɹ ʧʰ, ʧʨʠ UI= UFS ï 1 ʜɹ ʧʰ: SNR    

25 

fC= 15 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è,  ï 70,5 ï 

fC= 50 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è  ï 70,5 ï 

fC= 50 ʄɻʮ, fI= 70 ʄɻʮ, BIASMODE= ç1è   ï 68,5 ï 

fC= 125 ʄɻʮ, fI= 10 ʄɻʮ  ï 69,9 ï 

fC= 125 ʄɻʮ, fI= 70 ʄɻʮ  ï 67,5 ï 

fC= 175 ʄɻʮ, fI= 10 ʄɻʮ, SPI ʢʦʜ 2a0b  ï 65,1 ï 

fC= 175 ʄɻʮ, fI= 70 ʄɻʮ SPI ʢʦʜ 2a0b  ï 61,9 ï 

ʆʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ/ʰʫʤ+ʠʩʢʘʞʝʥʠʷ, ʜɹ ʧʰ,  
ʧʨʠ UI= UFS ï 1 ʜɹ ʧʰ: 

SNDR    

25 

fC= 15 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è  ï 70,2 ï 

fC= 50 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è   ï 70,2 ï 

fC= 50 ʄɻʮ, fI= 70 ʄɻʮ, BIASMODE= ç1è   ï 68,2 ï 

fC= 125 ʄɻʮ, fI= 10 ʄɻʮ  ï 69,8 ï 

fC= 125 ʄɻʮ, fI= 70 ʄɻʮ  ï 67,0 ï 

fC= 175 ʄɻʮ, fI= 10 ʄɻʮ SPI ʢʦʜ 2a0b  ï 64,5 ï 

fC= 175 ʄɻʮ, fI= 70 ʄɻʮ, SPI ʢʦʜ 2a0b  ï 60,4 ï 

ʉʚʦʙʦʜʥʳʡ ʦʪ ʛʘʨʤʦʥʠʢ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ, ʜɹʥ,  
ʧʨʠ UI= UFS  ï 1 ʜɹ ʧʰ: 

SFDR    

25 

fC= 15 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è  ï 82 ï 

fC= 50 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è   ï 83 ï 

fC= 50 ʄɻʮ, fI= 70 ʄɻʮ, BIASMODE= ç1è  ï 78,8 ï 

fC= 125 ʄɻʮ, fI= 10 ʄɻʮ  ï 82 ï 

fC= 125 ʄɻʮ, fI= 70 ʄɻʮ  ï 75,5 ï 

fC= 175 ʄɻʮ, fI= 10 ʄɻʮ SPI ʢʦʜ 2a0b  ï 73,3 ï 

fC= 175 ʄɻʮ, fI= 70 ʄɻʮ, SPI ʢʦʜ 2a0b  ï 66,4 ï 

ʅʘʠʭʫʜʰʠʝ 2 ʠʣʠ 3 ʛʘʨʤʦʥʠʢʠ, ʜɹʥ, ʧʨʠ UI= UFS ï 1 ʜɹ ʧʰ: H23    

25 

fC= 15 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è  ï ï85 ï 

fC= 50 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è  ï ï85 ï 

fC= 50 ʄɻʮ, fI= 70 ʄɻʮ, BIASMODE= ç1è  ï ï77 ï 

fC= 125 ʄɻʮ, fI= 10 ʄɻʮ  ï ï83 ï 

fC= 125 ʄɻʮ, fI= 70 ʄɻʮ  ï ï77,5 ï 

fC= 175 ʄɻʮ, fI= 10 ʄɻʮ, SPI ʢʦʜ 2a0b  ï ï73,5 ï 

fC= 175 ʄɻʮ, fI= 70 ʄɻʮ, SPI ʢʦʜ 2a0b  ï ï66,4 ï 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 
ʦʧʦʨʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʙʝʟ ʧʦʜʩʪʨʦʡʢʠ, ʤʢɺ /ÁC 

ŬUREFI ï ï80 ï 
85- 
-60 

ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ 
ʠʩʪʦʯʥʠʢʘ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ, ʤʢɺ /ɺ 

ȹUREFI / 
Uʉʉ 

ï 
330 

 
ï 25 

ʉʤʝʱʝʥʠʝ ʥʫʣʷ, % ʧʦʣʥʦʡ ʰʢʘʣʳ,  UIO ï ï0,03 ï 25 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʤʝʱʝʥʠʷ ʥʫʣʷ, ppm/ÁC  ŬUIO ï 2 ï 
85- 
-60 

ʇʦʛʨʝʰʥʦʩʪʴ ʰʢʘʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, % 
  ʩ ʚʥʝʰʥʠʤ UREF (REFEn= ç0è)  

EFSE ï ï0,2 ï 25 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʨʝʰʥʦʩʪʠ ʰʢʘʣʳ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʥʝʰʥʠʤ UREF (REFEN= ç0è), ppm/ÁC 

ŬEFSE ï ï5 ï 
85- 
-60 
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ʇʦʛʨʝʰʥʦʩʪʴ ʰʢʘʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, % 
  ʩ ʚʥʫʪʨʝʥʥʠʤ UREF (ʙʝʟ ʧʦʜʩʪʨʦʡʢʠ)   

EFSI ï ï1,2 ï 25 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʨʝʰʥʦʩʪʠ ʰʢʘʣʳ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʥʫʪʨʝʥʥʠʤ UREF, ppm/ÁC 

ŬEFSI ï ï65 ï 
85- 
-60 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, ɽʄʈ 14 ʙʠʪ,  
ʧʨʠ UI = UFS + 1 ʜɹ ʧʦʣʥʦʡ ʰʢʘʣʳ 

EL    25 

fC= 15 ʄɻʮ, fI= 10 ʄɻʮ; BIASMODE= ç1è  ï Ñ 2 ï  

fC= 125 ʄɻʮ, fI= 10 ʄɻʮ  ï Ñ 3 ï  

fC= 175 ʄɻʮ, fI= 10 ʄɻʮ, SPI ʢʦʜ 2a0b  ï Ñ 8 ï  

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʥʝʣʠʥʝʡʥʦʩʪʴ, ɽʄʈ 14 ʙʠʪ 
ʧʨʠ UI = UFS + 1 ʜɹ ʧʦʣʥʦʡ ʰʢʘʣʳ 

ELD    25 

fC= 15 ʄɻʮ, fI= 10 ʄɻʮ, BIASMODE= ç1è   ï Ñ 0,3 ï  

fC= 125 ʄɻʮ, fI= 10 ʄɻʮ,   ï Ñ 0,3 ï  

fC= 175ʄɻʮ, fI= 10 ʄɻʮ, SPI ʢʦʜ 2a0b  ï Ñ 0,4 ï  

ʂʦʥʚʝʡʝʨʥʘʷ ʟʘʜʝʨʞʢʘ (Latency), ʪʘʢʪʦʚ CLK tPD ï 14 ï 25 

ɸʧʝʨʪʫʨʥʘʷ ʟʘʜʝʨʞʢʘ, ʥʩ tDA ï 0,16 ï 25 

ɸʧʝʨʪʫʨʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ (Aperture Jitter, rms), ʧʩ tJ ï 0,12 ï 25 

ɺʨʝʤʷ ʢʘʣʠʙʨʦʚʢʠ ʧʨʠ fʉ = 125 ʄɻʮ, ʤʩ tCAL ï 4,30 ï 25 

ʉʢʚʘʞʥʦʩʪʴ CLKO DCCO ï 0,53 0,56 25 

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ Q ʚ ʨʝʞʠʤʝ LVDS, ʥʩ tDQO 1,9 2,8 4,3 25 

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ CLKO ʚ ʨʝʞʠʤʝ LVDS, ʥʩ tDʉO 2,8 3,7 5,5 25 

ʇʝʨʝʢʦʩ Q-CLKO ʚ ʨʝʞʠʤʝ LVDS, ʥʩ tSKEW* 0,5 0,9 1,9 25 

ʇʝʨʝʢʦʩ OVFL-CLKO ʚ ʨʝʞʠʤʝ LVDS, ʥʩ tSKEW_OV ï ï1,7 ï 25 

ʇʝʨʝʢʦʩ Q ʚ ʨʝʞʠʤʝ LVDS, ʥʩ tQSKEW** ï 0,3 0,6 25 

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ Q ʚ ʨʝʞʠʤʝ ʂʄʆʇ, ʥʩ tDQO 2,0 2,7 3,8 25 

ɺʨʝʤʷ ʟʘʜʝʨʞʢʠ CLKO ʚ ʨʝʞʠʤʝ ʂʄʆʇ, ʥʩ tDʉO 2,8 3,7 5,5 25 

ʇʝʨʝʢʦʩ Q-CLKO ʚ ʨʝʞʠʤʝ ʂʄʆʇ, ʥʩ tSKEW* 0,8 1,0 2,0 25 

ʇʝʨʝʢʦʩ OVFL-CLKO ʚ ʨʝʞʠʤʝ ʂʄʆʇ, ʥʩ tSKEW_OV ï ï1,2 ï 25 

ʇʝʨʝʢʦʩ Q ʚ ʨʝʞʠʤʝ ʂʄʆʇ, ʥʩ tQSKEW** ï 0,04 0,06 25 

*  tSKEW ʚʢʣʶʯʘʝʪ ʨʘʟʙʨʦʩ ʤʝʞʜʫ ʙʠʪʘʤʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʧʦʣʥʦʤ ʜʠʘʧʘʟʦʥʝ 

** tQSKEW ʨʘʚʝʥ ʨʘʟʙʨʦʩʫ ʤʝʞʜʫ ʙʠʪʘʤʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ 
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9 ʊʠʧʦʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 
 

 

ʘ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = Uʉʉ 

 

ʙ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = 0 

 

ʚ) ʧʨʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ ʠ Uʉʉ = 1,8 ɺ 

ʈʠʩʫʥʦʢ 13 ï ɿʘʚʠʩʠʤʦʩʪʠ SNDR ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fʉ 
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ʘ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = Uʉʉ 

 

ʙ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = 0 

 

ʚ) ʧʨʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ ʠ Uʉʉ = 1,8 ɺ 

ʈʠʩʫʥʦʢ 14 ï ɿʘʚʠʩʠʤʦʩʪʠ SFDR ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fʉ 
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ʈʠʩʫʥʦʢ 15 ï ɿʘʚʠʩʠʤʦʩʪʠ SNR ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC ʧʨʠ Uʉʉ = 1,8 ɺ  
ʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʪʦʢʘ ʩʤʝʱʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 16 ï ɿʘʚʠʩʠʤʦʩʪʠ ʥʘʠʙʦʣʴʰʝʡ 2 ʠʣʠ 3 ʛʘʨʤʦʥʠʢʠ ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC  
ʧʨʠ UCC = 1,8 ɺ ʠ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʪʦʢʘ ʩʤʝʱʝʥʠʷ  
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ʘ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = Uʉʉ 

 

ʙ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = 0 

 

ʚ) ʧʨʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ ʠ Uʉʉ=1,8 ɺ 

ʈʠʩʫʥʦʢ 17 ï ɿʘʚʠʩʠʤʦʩʪʠ DNL ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 
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ʘ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = Uʉʉ 

 

ʙ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE= 0 

 

ʚ) ʧʨʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ ʠ Uʉʉ=1,8 ɺ 

ʈʠʩʫʥʦʢ 18 ï ɿʘʚʠʩʠʤʦʩʪʠ INL ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 
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ʈʠʩʫʥʦʢ 19 ï ɿʘʚʠʩʠʤʦʩʪʠ ʩʤʝʱʝʥʠʷ ʥʫʣʷ EIO ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC  
ʧʨʠ UI = 0; BIASMODE = 0 ʠ UCC ʠ ʨʘʟʥʳʭ UCC 

 

ʈʠʩʫʥʦʢ 20 ï ɿʘʚʠʩʠʤʦʩʪʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ ʥʫʣʷ ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC  
ʧʨʠ UI = 0; BIASMODE = 0 ʠ ʨʘʟʥʳʭ UCC 
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ʘ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = Uʉʉ 

 

ʙ) ʧʨʠ ʨʘʟʥʳʭ Uʉʉ ʠ BIASMODE = 0 

 

ʚ) ʧʨʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ ʠ Uʉʉ = 1,8 ɺ 

ʈʠʩʫʥʦʢ 21 ï ɿʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦʪʨʝʙʣʝʥʠʷ IOCC2 ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 
ʧʨʠ UI = 0 ɺ 
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ʈʠʩʫʥʦʢ 22 ï ɿʘʚʠʩʠʤʦʩʪʠ SNDR ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 

ʧʨʠ fI = 70 ʄɻʮ ʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ  

 

 

 

ʈʠʩʫʥʦʢ 23 ï ɿʘʚʠʩʠʤʦʩʪʠ SFDR ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 

ʧʨʠ fI = 70 ʄɻʮ ʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ 
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ʈʠʩʫʥʦʢ 24 ï ɿʘʚʠʩʠʤʦʩʪʠ SNR ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 

ʧʨʠ fI = 70 ʄɻʮ ʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ 

 

 

ʈʠʩʫʥʦʢ 25 ï ɿʘʚʠʩʠʤʦʩʪʠ ʥʘʠʙʦʣʴʰʝʡ ʠʟ 2 ʠ 3 ʛʘʨʤʦʥʠʢ ʦʪ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʳ fC 

ʧʨʠ fI = 70 ʄɻʮ ʠ ʨʘʟʥʳʭ ʪʦʢʘʭ ʩʤʝʱʝʥʠʷ 

 
























