DA konverzija
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Klasi¢na DA konverzija
Vref VDD
T
DO0..Dn-1
"N DA
— — Vi
a
, SC
A —
Retko u mikrokontrolerima
Ako ih i ima sa malim brojem bita
Tacnost konverzije odredena referentnim naponom
Broj bita definiSe preciznost
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Rezolucija - broj bita brojaca
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= 12-Bit Resclution

= On-Board Mon-\iolatile Memory (E!
= #0.2 LSB DAL (fypical)

= External AD Address Pin

- Momal or Power-Down Mode

= Fast Settling Time: 6 ps (typical)

- External Violtage Reference (WVpp)
= Rail-to-Rail Output

= Low Power Consumption

= Single-Supply Operation: 2.7V to 5.5V

- EC™ Interface:
- Eight Available Addresses

EPROM)

Integrisane komponente van SoCa

] Block Diagram

- Standard (100 kbps), Fast (400 kbps), and

High-Speed (3.4 Mbps) Modes
= Small B-ead S0T-23 Package

Komunikacija 12C

= Extended Temperature Range: 40°C to +125°C
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Integrisani van SoCa — digitalni potenciometar

Nominal resistor tolerance error: 8% maximum Voo
Wiper current: £6 mA
Rheostat mode temperature coefficient: 35 ppm/°C ﬁgg} };15::
Low power consumption: 2.5 pA max @ 2.7 V and 125°C AD5115 A
Wide bandwidth: 4 MHz (5 kQ option) melll
Power-on EEPROM refresh time < 50 ps DATA !

. . [ EEPROM B
50-year typical data retention at 125°C UP/DOWN 1
1 million write cycles C?gETgL =P roac 1
2.3Vto 5.5V supply operation IDATAL CEGISTER [== ==+
Chip select enable multiple device operation _
Wide operating temperature: —40°C to +125°C G:D E
Thin, 2 mm x 2 mm x 0,55 mm 8-lead LFCSP package ‘

APPLICATIONS

Mechanical potentiometer replacement
Portable electronics level adjustment

Audio volume control

Low resolution DAC

LCD panel brightness and contrast control
Programmable voltage to current conversion
Programmable filters, delays, time constants
Feedback resistor programmable power supply
Sensor calibration
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Integrisani van SoCa — PWM to DA

INTERNAL REFERENCE

PWM Input to DAC Output

g || ‘ 1A qfﬁr"ﬁ*‘——*ﬁ“
o || Ll Il

o R

PWM TO BINARY
CONVERSION

PWM TO BINARY
CONVERSION

PWM TO BINARY
CONVERSION Vouta
500mV/DIV |

PWM TO BINARY 20ps/DIV =

CONVERSION

O ¢ LU

YYVY

Quad 12-/10-/8-Bit PWM to Vaour
DACs with 10ppm/°C Reference
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Paralelni pristup

DCoM Voo
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] | oecooer | [Lsgs: ] 1ouTA
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O EDGE- | SWITCHES, AND L ] 1ouTe
O |TRIGGERED | | jkn R2R .
BIT LADDERS "‘$ 1k
O
o | LaTches
= Le—— 17 Lancom
O 2.5V
O BANDGAP CONTROL | |y
— |_ REFERENCE AMP EE
(LsB) | I I ] |
] = I O o O
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Za telekomunikacije
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AUX1IN
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AUX2N




AD konverzija
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Klasi¢na AD konverzija
Vref Voo Vaa
\ Razdvojene mase
D0..Dn-1 Pogotovo kod preciznih
. . . AD
Cesto u mikrokontrolerima INT e Va
+—————EOC
R R sc 1. Start konverzije
W 2. Cekanje na prekid ili poliranje
M. . ..
3. Citanje rezultata konverzije
DGND AGND
Tipovi: Trajanje konverzije
1. Fles — retko Brzina rada konvertora
2. Sukcesivne aproksimacije — jako Eesto Broj semplova u sekundi
3. Sigma delta — sve ¢esce
Tagnost odredena referentnim naponom Prati pamti kolo — sastavni deo
Broj bita preciznost
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Multipleksiranje - Cesto u mikrokontrolerima

DO..Dn-1
MUX
AD —Va0
—Val
__INT |0 —Va2
, —Va3
R R
SC
w0 ]
Sekvenca upravljanja
1 Selekcija ulaza multipleksera
2 Cekanje
3 Start konverzije
4 Cekanje na EOC poliranje ili prekid
5 Citanje podatka
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T
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Plx,P2x  P3x,Pdx

Pdx
LEXIN,  LFXOUT, ;D.B ;2’(3 $1m
HFXIN _ HFXOUT
v 4 T
ADC1ZB WO Ports O Ports. 10 Port
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(int, ext) (int, ext) (int, ext) SPI) . ’
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\ Katedra za eIekt»romku Namenski racunarski sistemi - 2021/22 13
prof dr Lazar Saranovac
13
Integrisane komponente van SoCa
TOP VIEW
= +0.5ppm INL (Typ) L ——————
= 104dB SNR (Typ) at 1Msps ROLATLT] | I []2¢enp
= 148dB Dynamic Range (Typ) at 61sps RDLB2[ ] | | [J23GND
= Guaranieed 32-Bit No Missing Codes Vop 3] : : §220Vpp
= Configurable Digital Filter with Synchronization GND4] ] | | [f21BUsy
= Relaxed Anti-Aliasing Filter Requirements INF5] ] : | [_J20sD0B
= Dual Output 32-Bit SAR ADC N6l 25 I Cf1oscks
= 32-Bit Digitally Filtered Low Noise Output GNDTL] | GND | [}18scKa
= 24-Bit Differential + 7-Bit Common Mode 1Msps REF8 [ I I [_417 SDOA
Output with Overrange Detection REFOL] | : []16sDI
= Wide Input Common Mode Range PRE1O| ] ! | [J15DRL
= Guaranteed Operation to 85°C GND11 [T | I 1asmc
= 1.8V to 5V SPI-Compatible Serial /0 GND12[ ] | : J13 MCLK
= | ow Power: 24mW at 1Msps O —— )
m 24-Lead Tmm x 4mm DFN Packages 5V 1V TO5.1V
1 —
10uF 0.14F
B =" ="
I, IN = = SAMPLE
LTC2500-32 OVpp MCOLK
Vigs ARETRARY | DIFFERENTIAL BUSy CLOCK
PROGRAMMABLE | 32:BIT o
SO [t
ov o LOW PASS | sD0A |—>
BIPOLAR UNIPOLAR WIDESAND DIGITAL SCKA [
VREF VRer FILTER ADLA
I e =
SDOB b
o o REF N SCKB jabmmm
DIFFERENTIAL INPUTS IN*/IN™ WITH - e
WIDE INPUT COMMON MODE RaNGE 2%V T0 Slwiuw =
— (X7R, 1210 51Z€)
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SERDOUTO:
SERDOUTIZ
SERDOUT2:
SERDOUT3Z
SERDOUT4z
SERDOUTS:

SERDOUTE:

) SVDD1_PLL
Q svDD1

Q) ovoD1Pe
Q) ovoD1

() DCLKVDD1

Fitie DIGITAL
COWNCONVERSION

FINE DIGITAL
COWNCONVERSION

Fitle DIGITAL
COWNCONVERSION

FINE DIGITAL
DOWNCONVERSION
FitiE DIGITAL
COWNCONVERSICN
FINE DIGITAL
DOWNCONVERSICH
FINE DIGITAL
COWNCONVERSION

Mux

DATA ROUTER

LINK Tx

JESDZ04BLESD204C
DATA ROUTER MUX

ATA ROUTER

Q) OVDD1_RTY

Specijalizovani AD konvertori

) AVDD1

Q DavoDY

Q) PLLCLKVDDY
O cLKVDDY

COARSE DIGITAL
DOWNCONVE RSION

COARSE DIGITAL
DOWNCONVERSION

COARSE DIGITAL
DOWNCONVERSION

Q) FvDD1

O AVDD1_ADC
() AvDD1
O avooz
Q) AvDDZ

DELAY ADJUST

MODE SELECT MUX
DATA ROUTER MUX

DELAY ADJUST

.lnc:jsucm .
ﬂ' AEE-558% - Maximum ADC sample rate up to 6 GSPS

QADCIP
nncw

» Flexible reconfigurable common platform
design

» Supports single, dual, and quad band per channel
» Datapaths and DSP blocks are fully bypassable
» On-chip PLL with multichip synchronization

» External RFCLK input option for off-chip PLL
» Support clock input frequencies up to 12 GHz

» Useable analog bandwidth to 8 GHz
» Maximum data rate up to 6 GSPS

SerDOUTT: ) ..lm;kbéommc{:;m
OVDD1_NVG
:::3::4: PEAK VALUE ONVG1_ouT
RXENO C) CLOCK DISTRIBUTION Qw1 900$
RXEN1 couw‘c‘sﬂ.wc
) BVNNZ
MICROPROCESSOR O svool
EC
Oo—0—0 O O—0O0—0—0 O O Oo—0
E = & g8 2 8 8 3 : £ E ¢ Z
g g £ 53 T E i 2 2 = £ E
§ = = I te g4
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CLAMP
CLAMP N CLK AVDD DRVDD
STBY
GAIN SHA GAIN SHA GAIN SHA  GAIN MODE
VINA O
REFTF QO THREE.
REFTS O STATE
REFBS O CORRECTION LOGIC |
REFBF O T :
4 | OUTPUT BUFFERS | OTR
VREF O
REFSENSE .- AD9280 . D7 (MSB)
DO (LSB)
O O
AVSS DRVSS
The AD9280 is a monolithic, single supply, 8-bit, 32 MSPS analog-to-digital
converter with an on-chip sample-and-hold amplifier and voltage reference. 25%
The AD9280 uses a multistage differential pipeline architecture at 32 MSPS
data rates and guarantees no missing codes over the full operating
temperature range.
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Aplikacione note

EXCITATION
VOLTAGE = +5V

S

REF IN(+)
REF IN(-)
N+ AIN1(+)
AIN1(-)
ouUT+ ouT-
IN-
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ACX AC
ACY EXCITATION
ACX CLOCK

Y
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g —>
INCORRECT
+ +
Vv V. — o ANALOG DIGITAL
D A Vin CIRCUITS CIRCUITS
la—> CORRECT
+ +
Vv V. — o ANALOG DIGITAL
D A Vv CIRCUITS CIRCUITS
IN
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CORRECT INCORRECT
OPTIONAL
/ FERRITE BEADS \
POWER DECOUPLING POWER DECOUPLING
SUPPLY CAPACITOR SUPPLY CAPACITOR
TRACE TRACE /
[] v+ ] V+
] ] T ] ] PCB
TRACE
C [ VIAS TO u - ~
L oe [ GROUND e [
O ] PLANE ] ] - VIATO
GROUND
O o O I PLANE
O GNDL© [l  enp| o
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{vA PCB {vD $VA PCB {vn
ANALOG DIGITAL ANALOG DIGITAL
GROUND GROUND GROUND GROUND
PLANE PLANE PLANE PLANE
¥ °se »
o ¢
A < - <
| _ DIGITAL GROUND PLANE
BA
ANALOG GVROVLLINb PLANE
POWER Va
SYSTEM
STAR SUPPLIES - Vn
GROUND
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