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Przetworniki AC
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Przetworniki AC

zasady dziatania

« Bezposrednie (poréwnujace napiecie)
- Bezposrednie (rownolegte, szeregowe,
mieszane)
- Kompensacyjne (rownomierne, wagowe, )
 Posrednie (z zamiang na czas lub czest.)

- Catkowanie (jedno i wielokrotne)

- Czestotliwosciowe (rownowazenie tadunku, delta-
sigma)
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AC - bezposrednie, rownolegte

,flash”

najszybsze to ECL
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Komparator sprzezony z przerzutnikiem

non T

Komparator \ X Przerzutnik

O




5

Politechnika Wroctawska

Przetwornik ,flash” - przyktady

AD9054A

FEATURES

200 MSPS Guaranteed Conversion Rate
135 MSPS Low Cost Version Available
350 MHz Analog Bandwidth

1V p-p Analog Input Range

Internal 2.5 V Reference and T/H

Low Power: 500 mW

5V Single Supply Operation

TTL Output Interface

Single or Demultiplexed Qutput Ports

VREF IN VREF OUT

APPLICATIONS
RGB Graphics Processing

AD9054A

2.5V REFERENCE

High Resolution Video
Digital Data Storage Read Channels AN O
Digital Communications ENCODE p—]

QUANTIZER

ENCODE

LoGic
DEMULTIPLEXER| 8

8
[te-O DA, ~DAg

[0 DB, -DB,

=
Digital Instrumentation ENCODE
(s

Medical Imaging Vop GND DEMUX 05 DS
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Przetwornik ,flash” - przyktady

AD9054A

Test AD9054ABST-200 AD9054ABST-135
Parameter Temp Level Min Typ Max Min Tvp Max Unit
RESOLUTION 8 8 Bits
DC ACCURACY
Differential Nonlinearity 25°C 1 +0.9 +1.5-1.0 +0.9 LSB
Full VI +1.0 +2.0/-1.0 +1.0 LSB
Integral Nonlinearity 25°C I +0.6 +1.5 +0.6 LSB
Full VI +0.9 +2.0 +0.9 LSB
No Missing Codes Full VI Guaranteed Guaranteed
Gain Error! 25°C I +2 +7 +2 +7 % FS
Gain Tempco® Full AY 160 160 ppmi°C
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AC - bezposrednie, szeregowe

(el

O
ﬁ’;ﬁ Bitt Bit? Bit3

J) Ug=- bitd
i (758) Wyyscia cyfrowe (ts6)

Mniejsza liczba komparatoréw, mniejsza szybkos¢ dziatania
(czas propagaciji komparatoréw i przetgcznikéw)

Obecnie mniej popularne
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Przetworniki bezposrednie

- kompensacyjne

Uklod
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Przetworniki kompensacyjne

zasada dziatania
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Przetwornik kompensacyjny

- przyktad AD7854

FEATURES
Specified for Vppof 3Vto 55V
Read-Only Operation
AD7854-200 kSPS; AD7854L-100 kSPS
System and Self-Calibration
Low Power
Normal Operation
AD7854: 15mW (Vpp =3 V]
AD7854L: 5.5mW (Vpp =3 V)
Automatic Power-Down After Conversion (25 pW)
AD7854: 1.3 mW 10 kSPS
AD7854L: 650 pW 10 kSPS
Flexible Parallel Interface
12-Bit Parallel/8-Bit Parallel (AD7854)
28-Lead DIP, SOIC and SSOP Packages (AD7854)

APPLICATIONS

Battery-Powered Systems (Personal Digital Assistants,
Medical Instruments, Mobile Communications}

Pen Computers

Instrumentation and Control Systems

High Speed Modems
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Przetwornik kompensacyjny

- przyktad AD7854

AVpp AGND

AD7854/AD7854L

AIN(+) t
AIN{-)

DVpp
REF
REF gy
l DGND
CreF1 CHARGE
REDISTRIBUTION
DAC
CLKIN
SAR + ADC } —
Crer2 CONTROL CONVST
CALIBRATION
MEMORY BUSY
AND CONTROLLER
| PARALLEL INTERFACE/CONTROL REGISTER |

DB11-DB0 TS RD WR HBEN
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Przetwornik ,,delta”

kompensacyjny - hadazny
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Przetwornik ,,sigma-delta”

,»Z hadprobkowaniem”

Zegar 16 bitow
R=M2IMHz fro=441 kHz
 dntegrator (_m_fg_ﬂf)j f1=7129 MHz !
| | | |
""" | Jl Il | 1 |
bRt 1 R [ \
0—: antyalia- |~ 2 > i v Fittr —
| S ”790 Wy | + 1 fi .
R | + cyrrowy :
U Komparator —
mn 3 n
Upe|  1Ditowy przetwornik A/C Uge

L
TUL‘/A 1-bitowy przetwornik C/A
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Przetwornik ,, sigma-delta”

zasada dziatania
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Przetwornik AC typu ,, sigma-delta”

AD7705/7706
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Przetwornik AC typu ,,delta-sigma”

AD7705/7706

Parameter BVersion' Unit Conditions/Comments
STATIC PERFORMANCE
No Missing Codes 16 Bits min Guaranteed by design, filtar notch < 60 Hz
Output MNoisa Sea Table 5 and Depends on filtar cutoffs and selectad gain
Table 7
Integral Nonlingarity? +0.003 % of FSR max | Filter notch < 60 Hz, typically +0.0003%
Unipolar Offsat Error?
Unipolar Offsat Drift* 0.5 WeC typ
Bipolar Zero Error®
Bipolar Zero Drift 0.5 PV typ For gains 1,2, and 4
0.1 pVEC TP Forgains 8,16, 32, 64, and 128
Positive Full-Scale Error® S
Full-5cale Drift4# 05 HVSCtyp
Gain Emor3 ?
Gain Drifth# 05 ppm of FSR&C
typ
Bipolar Negative Full-Scale Error* 0,002 % of F5R typ Typically £0.001%
Bipolar Negative Full-5cale Drift? 1 pveC typ For gains of 1 1o 4

0.6 pveEC typ For gains of 810 128
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Przetwornik AC typu ,, sigma-delta”

ADS1110

FEATURES

® COMPLETE DATA ACQUISITION SYSTEM IN
ATINY SOT23-6 PACKAGE

e ONBOARD REFERENCE:
Accuracy: 2.048V +0.05% Vi, N
Drift: Sppm/"C I PaA < L::‘:,;, I Invr;cc
ONBOARD PGA U

ONBOARD OSCILLATOR — ][1

L]
L]

® 16-BITS NO MISSING CODES

® |NL: 0.01% of FSR max Oscillator
.

.

L]

CONTINUOUS SELF-CALIERATION
SINGLE-CYCLE CONVERSION

PROGRAMMABLE DATA RATE: 155PS TO 085
240SPS

® |2CMINTERFACE—EIGHT AVAILABLE
ADDRESSES

® POWER SUPPLY: 2.7V to 5.5V
® LOW CURRENT CONSUMPTION: 240uA
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Przetworniki posrednie

- catkowanie dwukrotne

i R j> '
u l
w}. Kz Wo  \u;

F=1/1 (o

UREF

Uklad stero-
wania kluczy

Licznik

RCO

"

18



‘%@ Politechnika Wroctawska

Przetworniki posrednie

- catkowanie dwukrotne

Impuls us
startu —I
UINTG ty=0 t
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integratora AN 7 Nachylenie
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Przetworniki posrednie

- catkowanie dwukrotne

e Wynik jest niezalezny od:

stabilnosci i liniowosci przebiegu liniowego
czestotliwosci zegara

parametréw komparatora

zaktocen periodycznych (mierzy wartosc
Srednig za okres catkowania)

20
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Przetworniki posrednie

- catkowanie dwukrotne z autozerowaniem

Integrator Wzmacniacz Komparator

[do ukladu

sterowania

Przy wigczonych kluczach K4 i K3 taduje sig¢ kondensator C
kompensujac napiecia niezrownowazenia.

21
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catkowanie dwukrotne z autozerowaniem

przyktad ICL7106/7107

Features

« Guaranteed Zero Reading for 0V Input on All Scales
« True Polarity at Zero for Precise Null Detection

« 1pA Typical Input Current

- True Differential Input and Reference, Direct Display Drive
- LCDICL71086, LED ICL7107

+ Low Noise - Less Than 15uVp_p

+ On Chip Clock and Reference

» Low Power Dissipation - Typically Less Than 10mwW
« No Additional Active Circuits Required

« Enhanced Display Stability

« Ph-Free Plus Anneal Available (RoHS Compliant)

22
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catkowanie dwukrotne z autozerowaniem

przyktad ICL7106/7107

PARAMETER TEST CONDITIONS [ win [ rve [ max [ unit
SYSTEM PERFORMANCE
Zero Input Reading Vin = 0.0V, Full Scale = 200mY -000.0 | £000.0 | +000.0 Digital
Reading
Stability (Last Digit) (1CL7 106! Fixed Input Voltage (Note §) -000.0 | £000.0 | +000.0 Digital
Only) Reading
Ratiometric Reading Vin = VRrer. Vrer = 100mV 909 [ 989/10 | 1000 Digital
0o Reading
Rollover Error VN = VY = 200mV - 0.2 +1 Counts
Difference in Reading for Equal Positive and Negative
Inputs Near Full Scale
Linearity Full Scale = 200mV or Full Scal N Maximum 0.2 +1 Caunts
Deviation from Best Straight Lin (Note 5)
Common Mode Rejection Ratio on = 1V, Vi = 0V, Full Scale = 200mV (Note 5) - 50 - uvv
Noise Full Scale = 200mv - 15 - [
Peak Value Not Exceeded 85% of Time)
Leakage Current Input Vin = 0 (Note 5) 1 10 pA
Zero Reading Drift Vi = 0, 0°C To 70°C (Note 5; - 02 1 uvec
Scale Factor Temperature Coefficient Vi mV, 0°C To 70°C, - 1 5 ppm°C
(Ext. Ref Oppm/x°C) (Note 5)
End Power Supply Character V+ Supply Vin =0 {Does Not Include LED Curent for ICL7107) - 10 18 mA
Current
End Power Supply Character V- Supply Current | ICL7107 Only 06 1.8 mA
COMMON Pin Analog Common Voltage 25k Between Common and 24 3.0 32 \
Positive Supply (With Respect to + Supply}
Temperature Coefficient of Analog Common 25k0 Between Common and - a0 - ppmi°C
Positive Supply (With Respect to + Supply)

23
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Przetworniki posrednie

- catkowanie czterokrotne

Sterowanie Ph

Ki —
Masa C
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P2 p
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sterujqce 4Ny

Generator
zegarowy
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Lieznik 2j
N
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T T Sterowanie
e
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Przetworniki posrednie

- catkowanie czterokrotne

Faza 0 Faza 1 Faza 2 Faza 3 Faza 4
Masa
Ur analogowa Ur U b
START
AN
6‘°+/ Uﬁg)‘\
u NV \
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s/
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A
- T+l =AN,/fC_——
N No2Ny™N ir N
To=RC | =M/t |rplear | Be2gl-at N
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Przetworniki posrednie

- catkowanie czterokrotne

» Wynik jest niezalezny od:
- stabilnosci i liniowosci przebiegu liniowego
- czestotliwosci zegara
- parametrow komparatora
- zaktocen periodycznych (mierzy wartosc
srednig za okres catkowania)

- Zmian termicznych wzmacniacza i
komparatora

- Zmian termicznych zrodta odniesienia

26



catkowanie dwukrotne z autozerowaniem
przyktad ICL7106/7107

kY
Politechnika Wroctawska

|

Y

Reje:

7-segmeniowe

Liczniki

Weijgcie LO

3 odezyty na

N
Intersil
ICL 8069
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catkowanie dwukrotne z autozerowaniem

przyktad ICL7106/7107

Yeer

Komporator

cyfrowe]
pgze/wwlgl/mka

LOMMON

[/ —

1 —

+Jf -————
5 D -———
e
preetwornika
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Przetworniki AC

porownanie parametrow

Rodzaj Rozdzielczos¢ Czas przet Uwagi
przetwornika |  [bitow] '
,flash” 8-10 ns-Hs najszybsze
Kompensacyjne 10-16 10-100 ps
,delta-sigma” 12-16-24 1-100ms
;. Czesto z
Podwojne | 415 16.24 | 10-500ms | kompensacia
catkowanie era
P 4 Kompensacja
OCZWOTN® | 47 20-24 | 10-500ms dryftow
catkowanie termicznych

29
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Przetworniki U/f

AD654

FEATURES
Low Cost
Single or Dual Supply, 5V to 36 V, 26V 1o 218V
Full-Scale Frequency Up to 500 kHz
Minimum Number of External Components Neaded
Varsatile Input Amplifier
Positive or Megative Voltage Modes
Megative Current Maode
High Input Impedance, Low Drift
Low Power: 2.0 mA Quiescent Current
Low Offset: 1 mV

30
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Przetworniki U/f

AD654

AD634INITR
Maoddel Min Typ Max Units
CURRENT-TO-FREQUENCY CONVERTER
Fraquency Range 4] S00 kHz
Monlinzarity!
fiax = 250 kHz .08 0.1 Y
Ty 00 KHz 0.20 0.4 %
Full-Scale Calibration Errar
C =300 pF, Ing = 1000 mA -1 +10 %
vs, Supply ifyay € 250 kHz)
=+ T3V 4523V .20 0.40
Vio +165V 0.10
0°C o 47000 PC
ANALOG INPUT AMPLIFIER
(Voltage-to-Current Convertery
Voltage Input Rangs
Single Supply 0 Vg — 4 W
Dhual Supply -V Vg — 4 v
Input Bias Current
{Either Input) A0 Rl nA
Input Offset Current 5 nA
Input Resistance (Noninverting) 250 MQ
Input Offset Voltage 0.5 1.0 my
vs. Supply
5=+ TI VI +5.25 W 0.1 .25
= +5.25 Vi +la3V 003 0.1
vs, Temp (0°C to +70°C) 4

31
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Przetworniki U/f

'
8V TO -V +30) Cy *Vicor
Lo iR 5
\“_, I P
OPTIONAL O Four
. Reowr
Vg O A At 4
Vi
Four=

~\e
5

{0V TO ~18V)

{(ICVI{R1 = R} Oy
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Przetworniki U/f

AD537

FEATURES
Low Cost A<D Conversion
Versatile Input Amplifier
Positive or Negative Voltage Modes
MNegative Current Mode
High Input impedance, Low Drift
Single Supply, 5V to 36 V
Linearity: =0.05% F5
Low Power: 1.2 mA Quiescent Current
Full-Scale Frequency up to 100 kHz
1.00 V Reforence
Thermometer Output {1 mV/K)
F-V Applications
MIL-STD-883 Compliant Versions Available

33
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Przetworniki U/f

AD537

' ADSITED
Maodel ADS3TIH ADSITID ADSITEH
CURRENT-TO-FREQUENCY CONVERTER
Frequency Range 0 kHz t2 150 EHz * =
Monlineasity'
fyax = 10KHz 0.15% max (0.1% typ) * 0.07% max
fyax = 100 EHz 0.25% max (0.15% op) * 0.1% max
Full-Scale Calibration Emror
C=0.01 yF, Iny = 1.000 mA +10% max + 7% max +5% me
ve. Supply (fyay < 100 EHz) +0.1 %8 max (0.01% typ) * =
we. Temp (Toyng 0 Tayay) + 150 ppmy*C max (50 ppm orp | * 50 ppm™C max (30 ppm oyp)’
ANALOG INFUT AMPLIFIER
iWoltage-to-Current Converter)
Woltage Input Rangs
Single Supply 010 (+Wg —4) Volts {min) * *
Drual Supply W5 to (+Wg — 4 Volrs {min) * *
Input Bias Curmrent
(Either Input}) 100 nA * *
Input Resistance (Moninverting) 250 ML * =
Input Offser Voltage
{Trmmable in “D* Package Only) 5mV max * 2 mV max
ve. Supply 200 JV msx 100 VA mss | 100 WV max
vs. Temp (Tans to Tagax) 5 pVTC * 1 Vs
Safe Input Voltage® +Wy * =

34
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Przetworniki U/f

AD537

. Fo mgni Ay c
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Przetworniki U/f

-cechy

Dtuga linia transmisyjna

Mozliwos¢ zasilania przez
kabel sygnatowy

Doktadnos$¢ poréownywalna z
przetwornikiem AC 14 bitéw

Latwa izolacja galwaniczna

izolator

Procesor
Pomiar
flubT
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Podsumowanie

e Przetworniki CA
- Podstawowe kody binarne
- Btedy przetwarzania
« Uktady PP i SP - parametry

e Przetworniki AC
- Podziat

- Zasady dziatania (,,flash”, kompensacyijny,
ydelta”, ,, sigma-delta”, catkujace)

- parametry

37



