HUPPOBAA USMEPUTEJIBHAS
TEXHUKA

IVIABA 4: ITUT B OBJACTH DJIEKTPUUYECKUX
CUT'HAJIOB U LUENIEU
YACTD 2

B.l. KHOppuHT



LMPPOAHAINIOIOBBIE
MPEOBPA30OBATEIJIN - LLAIN

U

NOH

REF
Ll'AI_I UBbIX Mn}/l leIX
N —

NameputenoHbi LIAIT Ha ocHOBe oropHo20
HanpsikeHus1 U, ., N0Nny4aemMoro oT UCmoYHUKa
orilopHoz20 HanpsxeHus NOH, dpopmunpyet
BbIXOAHOW CUrHan, HanpsxeHue (Unm Tok)
KOTOPOro cBsi3aHbl 3a4aHHON, 06bIYHO
NMTIMHENHOW, 3aBUCUMOCTbHIO C YNCIOBbIM
3Ha4YeHnemM BXxoaHon kogoson komouHauum N.

2



BAXXHEWULUUE NMPUMEHEHWSA LA

o ®opmunpoBaHme obpasLOBbIX CUTHASIOB SIS NOBEPKU
CpeacTB N3MepeHun B npmbopax, HasblBaeMblIX

Kanubpamopamu.

N —

KAJIMBPATOP

U

nnn |/
BbIX > BbIX

o ®opmMunpoBaHMe LWKanbl 49 CpaBHEHUS C BXOAHbIM
curHanom B ALIIT.

UY

U

LIAM

(>_

ABTOMaT

YpaBHOBELWNBaAHUA

JLN

NOH

LUAMN —




HEKOTOPbLIE OPYIT'ME MPUMEHEHWA LAN

(Curnan U

REF

MHorga onycKkaem)

« OopmMunpoBaHue curHana sagaHHom nnu cryv4yamHom dopmbl

'

NCTOYHUK YNCITOBOW
nocrnenoBaTefibHOCTU

{LUAN

| E—

* BblinonHeHne matemaTtuyecknx onepauuin; ncrnonb3oBaHne
LIAl'l B kKauecTBe KogoynpasnsgemMoro aTTeHaropa

« HacTtporika n perynmpoBka BHYTPEHHUX Y3M0B

U

— =T AN

N —

N3MEPUTEIbHbIX YCTPOUCTB

LIAN

==

U, =+U_-N/2"



HEUSMEPUTEJIbHbIE LAl

HensmeputenbHble LIAIT Hy>XHbI B
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NMPUMEP COBPEMEHHOW MUKPOCXEMbI
LHAMN C CYMMUPOBAHWEM B3BELUEHHbIX

ANALOG
DEVICES

TOKOB

12-Bit, 210 MSPS

TxDAC Digital-to-Analog Converter

AD9742

FEATURES

High performance member of pin-compatible TxDAC
product family

Excellent spurious-free dynamic range performance

SNR at 5 MHz output, 125 MSPS: 70 dB

Twos complement or straight binary data format

Differential current outputs: 2 mA to 20 mA

Power dissipation: 135 mW at 3.3V

Power-down mode: 15 mW at 3.3V

On-chip 1.2 V Reference

CMOS compatible digital interface

28-lead SOIC, 28-lead TSSOP, and 32-lead LFCSP

Edge-triggered latches

FUNCTIONAL BLOCK DIAGRAM

3.3V

L ¥

REFLO 150pF AVDD AE:JOH
[ 12V REF | €|
REFIO . current] ADS742

LFS ADJ SOURCE

'I'—lhRRAY

SEGMENTED LSB
SWITCHES SWITCHES

LATCHES

DIGITAL DATA INPUTS (DB11-DB®O)
SLEEP

Figure 1.
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HEKOTOPBIE NMAPAMETPbI
MUKPOCXEMbI AD9742

DCSPECIFICATIONS
Tax to Taax, AVDD =33V, DVDD =3.3V, CLKVDD = 3.3V, lourss = 20 mA, unless otherwise noted.

Table 1.

Parameter Min Typ Max Unit

RESOLUTION 12 Bits

DC ACCURACY!
Integral Linearity Error (INL) =25 +0.5 +2.5 LSB
Differential Nonlinearity (DNL) -1.3 04 +1.3 LSB

ANALOG OUTPUT
Offset Error -0.02 +0.02 % of FSR
Gain Error (Without Internal Reference) -0.5 0.1 +0.5 % of FSR
Gain Error (With Internal Reference) -0.5 0.1 +0.5 % of FSR
Full-Scale Output Current? 2 20 mA
Output Compliance Range -1 +1.25 v
Output Resistance 100 kQ
Output Capacitance 5 pF

2[lnanasoH BbIXOAHOIO TOKa MUKPOCXEMb! 32|
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CXEMbI BKINTIOHEHUA
MMUKPOCXEMbI AD9742

3.3V

i e
AVDD ACOM
ADST42
VreFID
REFIO &I~ =
0AuF il <+— Iger IFS ADJ CURRENT SOURCE
: : ARRAY :
Reer T Vioirr = VouTa — VouTs
k0 J ;
IOUTA A, IOUTA —== S
SEGMENTED SWITCHES LSE
FOR DE11-DBE3 SWITCHES |‘3‘UTB>|< IOUTE —& o
Ry pap
500
CLOCK © LATCHES MODE :&2““

DIGITAL DATA INPUTS (DE11-DE0)
Figure 21. Simplified Block Diagram (SOIC/TSSOP Packages)

5000
Ay
ADI9T42
IOUTA (22
5 29601 ADgody
1ouTs (21}
Coet
—— 5000
2500 250

EFiza-01

Figure 32. DC Differential Coupling Using an Op Amp
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CXEMbI BKITIOMEHUA MUKPOCXEMbI LIAIN
AD562 -
MPOTOTUIA COBETCKOI'O 594I1A1

Cxema ¢ YHUMNOJISIPHbIM 8bIXOOHbLIM CU2HAaJIOM
(no dokymenmauyuu ¢pupmsi Motorola)

f CROsTIL
|_ hreeholl L w2120 1a 1B 1T 18 181413
=T &T | F- ."'. i -;l =T R R - | T w1 |.:
T { ‘ur.n]l l 3 l {L8 =
lﬁl—-l——— . : - — L1 rE 3
e | —| -—-‘ Lingid Sowichems & Leval Shifters . 'l"":lr" e TS e e e
B | Lo e |
i : J =3 ke == ] g . .
‘ i E % iy e ';I_ o I.r.—t Il b= _L__ E & 7."'-__.--‘ "
10 % . il e S s I? e 5 l |-'r '."l. ["I ,r!r ! —tr—= I | My e TR L)
- B | 5 . +4— - b a b
[:‘f:l! T JF > 1 T N 1'| e [ .uv
3 : | | : 1 : i
L ) i" I 30 b ‘. l- ! !_: | I J!"‘
o R R TN (- ‘ | e A a0 ) s
: | Bk i T Bl
l = _T-V-_ _‘.-._-_’ 2 o o — j__ |.I N
L
Y

13



To xe, cxema ¢ 6unosnsAPHLIM 8bIXOOHbLIM CU2HAJIOM
(no dokymeHmauyuu ¢pupmsi Motorola)
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LA C PESUCTUBHBIMA
OEJIUTENAMU TOKA -
MHOXWUTEJIbHbIE LIAI

Xapakmepucmuku 3anoJsiHssrom obsiacmu 3asiueku

fu
BbIX UREF <0
N
>
| Uger > 0

JleyxkeadpaHmHoe nepeMHoOXeHue
(HamyparsibHbIU KOO)

UBbIX A
Urer <0
N
>
Urer > 0

YembipéxkeadOpaHmHoOe nepeMHOXeHue
(cMewéHHbIU KOO)
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NMPEMMYLLECTBEHHO UCNOJIb3YIOTCA
AOEJIUTEIIM R - 2R

Veer

2R % 2R

512 R
: T f‘ﬁ‘v—{) Rep
I l “ O oy
| - 0 gy

DAC DATA LATCHES
AND DRIVERS

Figure 37. 5implified Ladder

Unnrocmpayus u3 onucaHusi Mukpocxem AD5444/AD5446.

Ycnoeue npasunbHou pabomsbi dennumerns -

Hyneeble nomeHyuasnbl ebieodoe | 1u | 2.
out out 16



NMPUMEP MUKPOCXEM LIAIN
C PESUNCTUBHbLIM OEJIUTENNIEM TOKA

ANALOG 12-/14-Bit High Bandwidth
DEVICES Multiplying DACs with Serial Interface

AD5444/AD5446

FEATURES FUNCTIONAL BLOCK DIAGRAM

12 MHz multiplying bandwidth Voo Veer

INL of +0.5 LSB at 12 bits 5 Res
Pin-compatible 12-/14-bit current output DAC AD5444/

2.5V to 5.5V supply operation AD5446 12-81T lourt

R-2R DAC

10-lead MSOP package

lour2

+10V reference input

50 MHz serial interface | DAC REGISTER ‘

2.7 MSPS update rate POWER.-ON < =

Extended temperature range: -40°C to +125°C NERER INPUT LATCH

4-quadrant multiplication — = =~

Power-on reset with brownout detection :E’:ﬁ | CONTROL LOGIC AND &) 500
0.4 pA typical current consumption SDIN i

Guaranteed monotonic

0450 00

O
APPLICATIONS fo
Portable, battery-powered applications
Waveform generators
Analog processing
Instrumentation applications
Programmable amplifiers and attenuators
Digitally controlled calibration
Programmabile filters and oscillators
Composite video
Ultrasound
Gain, offset, and voltage trimming

Figure 1.



CXEMbI BKITIOHEHNA MUKPOCXEM
AD5444/AD5446

R2

i AAA el
VWA I

\J
AD5444/ lour!

VREFC*E‘(MEF AD5446 |
UT:

SYNC SCLK SDIN

c1

Al —O
Vour =0V TO Vger

MICROCONTROLLER

NOTES

1. R1 AND R2 USED ONLY IF GAINADJUSTMENT IS REQUIRED.

2. C1 PHASE COMPENSATION (1pF TO 2pF) MAY BE REQUIRED.,
IFA11S A HIGH SPEED AMPLIFIER.

Casacy

Figure 38. Unipolar Operation

R2
20k

Veer 10V O—4

AGND

MICROCONTROLLER| NOTES _ ,
1. R1 AND R2 USED ONLY IF GAIN ADJUSTMENT IS REQUIRED.

ADJUST R1 FOR Vigyr = 0V WITH CODE 10000000 LOADED TO DAC.
2. MATCHING AND TRACKING IS ESSENTIAL FOR RESISTOR PAIRS
R3 AND R4.
3. C1 PHASE COMPENSATION (1pF TO 2pF) MAY BE REGUIRED,
IF A1IA2 IS A HIGH SPEED AMPLIFIER.

aasman

Figure 33, Bipolar Operation (4-Quadrant Multiplication)



CXEMbI BKNIOYEHA MUKPOCXEMDbI
K572IA1 C OEJIUTEJIEM TOKA R - 2R

MO PEAOPKOBY
(MOANMUCU K PUCYHKAM B KHUI'E ®EJOPKOBA MEPEMYTAHbI!)

UREF

¢ 1%

:(CP): 1 » ) I‘”

O : Ny Uern
A . O

sl
o~y

VD1 {vD2 I+ 11
Uwppobere 4 4
\dxaau . 2 )
e | UAN »

0 12 :
\ (rp) 13 I
14

-158
I 3
= €3 "
K= +158
J WL

Puc. 2.4. TlpuHuunuanbHas 3JeKTpHYECKast CXeMa BKJICUEHHS HC 112
K572I1A1 B pexHMe YeThlPeXKBAAPAHTHOIO YMHOKEHHSA

JeyxkeadpaHmHoe nepeMHoOXeHue

Z 4 | 22
Uugpobsie® ‘fi\;’hﬁ - HISY d Yarn
Ppossie "t pan gy ’, e O
fxode: :L7
o v L.
. 01 =
P} 7. 1 -
l_l‘ 3 :!:.
7
1%
— mﬂ,-r . +158
(]

Puc. 2.3. Ipuuunnuanbuas ajexTpuyeckas cxema BximouenHa HC |
K572I1Al B pexuMe ABYXKBAAPaHTHOIO yMIIOKEHIA

YembipéxkeadpaHmHoe rnepeMHOXXeHue.
OpuzuHanbHasi cxema,

He ecmpeyvaroujasicsi 8 O0KyMeHmauuu
aHanoau4Hbix LUAIl pupmbil Analog
Devices
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OBbACHEHUE YETbIPEXKBAOAPAHTHOIO
NMEPEMHOXEHUA «MO PEJOPKOBY»

UHeepmop moka
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CONPAXEHUE MUKPOKOHTPOIJIEPA 8051
C MUKPOCXEMAMM LA AD5444/AD5446

8051* AD5444/AD5S446%
T [}c SCLK
RaelD { =) SDIN
P11 TYNC

& g-0R1

*ADDITIOMAL PINS OMITTED FOR CLARITY
Figure 49. 80C51/80L51 to AD5444/AD5446 Interface
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HEOBbIYHAA PEAJIU3ALINA
MHOXUTEJIbHOI'O LA -
MUKPOCXEMbI AD5546/AD5556

B 00ObI4YHbIX MUKpOCXeMax MHOXUTeNnbHbIX LIAT
MCXOOHO npepycmMmaTpuBaeTcs ABYyXKBagpaHTHOe
nepeMHoOXeHue, a YeTbIipexXKBagpaHTHOe
nepemMHoOXeHue nosiyyaetcsa godbaBneHuem
onepauuoHHOro ycunurens Ha ebixooe LJAT.

B mukpocxemax AD5546/AD5556 nmetrorcsa
pe3nCTUBHLbIE LernoYku, npeaHa3Ha4YeHHble Ans
padoTbl C onepauMoOHHbIM YCUNUTENEM,
pa3MeLleHHbIM Ha exode LUATI. 3To obecneunBaetr
HEeKoTopble AOMNOSIHUTESNIbHbIE BO3MOXHOCTM.
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CTPYKTYPA 16-PA3PAOHOIO
MHOXUTEJNBbHOI'O LAl ADS5546/AD5556

REF & - & i . fj

2R R IR =
20KO S BOKOS BOKOS == === e m—————— ity

Rcom
?{ T T i 8 4MSB
i 7 15 SEGMENTS

- ;
i R R R R R ' R R R
| 40k 4ADKO 40K 40kD 40k 40kD  40kO 40D
1
|
|
i
i 8-BIT R-2R
1
1
|
: Rars
1

Rep
i S
: ! i 10k0 3 10K0
P 48T R2R
1
1

| : ; _ i +—Olgur
i ; d . hd © GND
16y 8 & ay

ADDRESS DECODER

LDAC 0— LDAC DAC REGISTER RS TR_S
WRO—| WR INFPUT REGISTER RS

D15 Di4 Do
Figure 17. 16-Bit AD5546 Equivalent R-2R DAC Circuit with Digital Section
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LIAIN AD5546/AD5556:
MHBEPTUPYIOLWWEE NBYXKBAOPAHTHOE
NMEPEMHOXEHUE

+5V
2
Vin

C1 c2
YT |*" I | aokos

TRIM
Vour
GMND
J_—d Rt Rcom REF Rors RFE\ i
A4 Ve Ay - 2.2pF
R1 R2 Rors | Rrs
l Voo
c3
0.1pF 16414&7\ lout
I U1 DATA
= AD5546/AD5556
GND =25V TO 0V

16-14-BIT
DATA
; WR LDAC RS MsB

wR— |

LDAC
RS
MSB

Figure 19. Unipolar Two-Quadrant Multiplying Mode, Vour = 0 to —Vex
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LIAIM AD5546/AD5556:
HEWHBEPTUPYIOLWWEE OBYXKBAOPAHTHOE
NMEPEMHOXEHUE

il

+10V /'\ c7
H ’

10V \/
R1IA | Rcoms  VREFA
AR .

R1 R2
ol all|™
C1 c2
1pF I 0. ApF I
U1

== AD3546/AD3556

uz2g
16-/14-BIT /\\/
DATA

WR LDAC RS MSE
w_R—I
LDAC

RS —15V
MSB

Rorsa

Rrea

Figure 20. Unipolar Two-Quadrant Multiplying Mode, Vour= 0 to +Vaer

25



_ LIAN AD5546/AD5556:
YETbIPEXKBAOPAHTHOE NMEPEMHOXEHUE

—-
5“";, \-H'b.
L b 5
Vi = U2A .
U3 OP2177 _-
ADRO3 " i
2 .
s Pl = S ymer| |+vrer
Vour A
GND
Ri Reom REF Rors RFB\

.\_"“x,__-
R‘“x

J_a
= ey Sy s 1 Wy
R1 R2 Rors Rez
Wo—— Ve
16-114-BIT lour
/ UZB ™~ & ovour

U1
AD5546/AD5556 OP2177_~

16-14-BIT l GND ) ~
DATA %’ / _T_ ;__,,— -VREF TO +VREF

WR LDAC RS MSB

W

LDAC
RS
MSB

33 10002

Figure 21. Four-Quadrant Multiplying Mode, Viour = -Veer 10 + Ve
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NMPUMEP MUKPOCXEM MHOXWUTEJIbHbIX
LLAM C NAPANNENbHbIM UHTEP®EUCOM

FUNCTIONAL BLOCK DIAGRAM

Voo VREF
) )

AD5424 1 g l R o

e | ame )T O
ar” Ty

PD&%ET-UN DAC REGISTER

INFUT LATCH

ot

29

o~
ot :
GND DEO DBTDBYDE11
DATA
INFUTS
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NTOrAPUOMUYECKUN LIAIN -
ATTEHIOATOP

ANALOG
DEVICES

LC°MOS LOGDAC
Logarithmic D/A Converter

AD7111/AD7111A

FEATURES

Dynamic Range: 88.5 dB

Resolution: 0.375 dB

On-Chip Data Latches

+5 V Operation

AD7111A Pin Compatible with AD7524
Low Power

APPLICATIONS

Audio Attenuators

Sonar Systems

Function Generators

Digitally Controlled AGC System

GENERAL DESCRIPTION

The LOGDAC® AD7T111/AD7111A are monolithic multiplying
/A converters featuring wide dynamic range in a small pack-
age. Both DACs can attenuate an analog input signal over the
range 0 dB to 88.5 dB in 0.375 dB steps. They are avallable in

FUNCTIONAL BLOCK DIAGRAMS

oo VH
{ % )}

s
AD7111 \E

17-BIT DAC

P 17-BIT LATCH

2o

DECODE LOGIC

T

8-BIT BUFFER
CONTROL LOGIC

cs D0 - D7 DGHND

s ¥

28




OINMNCAHMUE
NOTAPUOMUYHECKOI'O LAN

GENERAL CIRCUIT DESCRIPTION

The AD7111/ADT111A consists of a 17-bit R-2R CMOS mul-
tiplylng D/A converter with extensive digital logic. The logic
translates the 8-bit binary input into a 17-bit word which is
used to drive the D/A converter. Input data on the D7-D0 bus
is loaded into the input data latches using CS and WR control
signals. When using the AD7111, the rising edge of WR latches
the input data and initiates the internal data transfer to the de-
coder. A minimum time tgesy. the refresh time, is required for
the data to propagate through the decoder before a new data
write is attempted.

In contrast, the AD7111A WR input is level triggered to allow
transparent operation of the latches if required.

29



CXEMA BKITIOMEHUA
NOTAPUOMUYHECKOI'O LAN

Voo A2

c1*
VﬁIH ‘ ‘ 'ﬂ . »
AD7111/ADT111A 7 . } » v
S— ¥ Y5
b AGNO Ot 011 oR
Eﬁ o - 172 QOP-275

~ DIGITAL
INPUTS

‘G, = 15pF TYPICAL

Figure 1. Typical Circuit Configuration
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LA C PESUCTUBHBIMI
OEJIUTENAMUN HANMPAXEHUA

[1Be pacnpocTpaHEHHblE Pa3HOBUOHOCTHU
aennTeneun:

e [lenuTtenu Ha pe3ncTopax ogHOro HommHana
(MCNONb3YKTCH, B YaCTHOCTU, B Uughposbix
nomeHyuomMmempax)

* [NlapannenbHble genutenn R — 2R

| 7] 7] 1) ]

T I I
U3 %y g o, —
ﬁ ﬁ ﬁ UBbIX

3ee30006pa3Hbie desilumersniu Ha

I
pe3ucmopax, e38eWeHHbIX Mo & k.
d80UYHOMY 3aKOHYy (cnaud 7)

cellyac npumMeHsiromcsi pedoKo.

R, R, R/2 R/ R/ R/
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MPOCTbLIE ULUPPOBbLIE
NMNMOTEHUMOMETPDI

ANALOG
DEVICES

1-/2-/4-Channel

Digital Potentiometers

AD8400/AD8402/AD8403

FEATURES

256-position variable resistance device
Replaces 1, 2, or 4 potentiometers
1kQ, 10k, 50 k02, 100 kQ

Power shutdown—Iless than 5 pA
3-wire,SPl-compatible serial data input
10 MHz update data loading rate

2.7V to 5.5 V single-supply operation
Qualified for automotive applications

APPLICATIONS

Mechanical potentiometer replacement
Programmable filters, delays, time constants
Volume control, panning

Line impedance matching

Power supply adjustment

Voo

DGND

CLK

FUNCTIONAL BLOCK DIAGRAM
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AD8403 fesair (8| ¢
i LATCH -
DAC
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CTPYKTYPA LAIN NPOCTOIO
LUPPOBOIO NOTEHUUWOMETPA

wois Rg e
nnnnn :
Ry %
o7 :
D& 1
ﬁ " )
Rg | E|a
o3 X |
D2 1
04 1—%—r
0o
Wx
]
RDAC
LATCH & : ¥
AND 81 ;
DECODER oBx 2
Rz = Rgnume /286 E

Figure 45. ADS402/A08403 Equivalent VR (RDALC) Circuit

Ommemum HenpuebivyHoe OJis1 Hac 0603HaYeHue Kiirodell
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AKTUBHbIN ®UNBTP, HACTPAUBAEMbIN
LAPPOBLIMU NOTEHUUWOMETPAMU

Figure 55. Programmable State Varioble Active Filter
35



LMPPOBbLIE NOTEHUWOMETPbI
C SHEPITOHE3ABUCUMOW
NMAMATBIO

ANALOG
DEVICES

Quad Channel, 128-/256-Position, 12C/SPI,
Nonvolatile Digital Potentiometer

AD5124/AD5144/AD5144A

FEATURES

10 k2 and 100 kQ) resistance options
Resistor tolerance: 8% maximum

Wiper current: +6 mA

Low temperature coefficient: 35 ppm/°C
Wide bandwidth: 3 MHz

Fast start-up time <75 us

Linear gain setting mode

Single- and dual-supply operation
Independent logic supply: 1.8Vto 5.5V
Wide operating temperature: -40°C to +125°C
4 mm x 4 mm package option

APPLICATIONS

Portable electronics level adjustment

LCD panel brightness and contrast controls
Programmable filters, delays, and time constants
Programmable power supplies

FUNCTIONAL BLOCK DIAGRAM

Vioac Voo LRDAC
) N ~
A -
AD5124/AD5144
POWERON| o o Loeoo.
RESET P RDACT 0 A1
INPU =
I REGISTER 1| |2+TOW!
: [: < B1
. e ———-
RESE [K>- ROACZ _ = L
> INPUT s
REGISTER 2| |S=OW2
SCLK/SCL o E> < .
SERIAL e
SDI/SDA INTERFACE| g | ([N ------- A3
INPUT <
SYNC REGISTER 3| |- W3
SVNCIADDRO '|:‘: 3 =
D> RDACA bovovw
SDOJADDR1 [ e =
INPUT £
'E: REGISTER4| |ZT-wli()We
-
—} eeprom : -
N MEMORY
Vv -
O g
Nt NS z
GND  Vgg s §

Figure 1. AD5124/AD5144 24-Lead LFCSP
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RDAC ARCHITECTURE

LN
T P EXCTy I-I E H q ATAH To achieve optimum performance, Analog Devices, Inc., has

proprietary RDAC segmentation architecture for all the digital

CT Py KTy PA potentiometers. In particular, the AD5124/AD5144 employ a
three-stage segmentation approach, as shown in Figure 46. The
Ll M ¢ P O B b I X AD5124/AD5144/ AD5144 A wiper switch is designed with the
transmission gate CMOS topology and with the gate voltage
I-I OT E H Ll M O M E T P O B derived from Vo and Vs

AD5144A

T-BITE-BIT
ADDRESS
DECODER

Figure 46. ADS 1 24/AD5 144/AD5 1 44A Simpilified RDAC Circuit
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LNPPOBbLIX NTOTEHLULNOMETPOB

TEST CIRCUITS

Figure 39 to Figure 43 define the test conditions used in the Specifications section.

G
DUT
A hw :;A
LW ‘31_)— Ve = Vg £10%
1 o oy
B Voo [A PSRR (dB) = 20 LOG ( M—z )
Vs = 3 T
8 - PSS (i) = M2
v -4 ("} Apn%
E
NC = NO CONMNECT = V

Figure 39 Resistor integral Nonlinearity Error (Rheostat Operation; R-INL, R-DNL) Figure 42. Power Supply Sensitivity and

Power Supply Rejection Ratio (P35 and PSRR)

iV
puT =3
CODE = ix00
. WV et
el - Ik
ouT W = i e l-.- i i oV
& ILSE = Vei2H W I-
W o O
=

B s i Vas TO Voo %’ E
& E

Figure 40. Potentiometer Divider Nonlinearity Error (INL, DNL)

1080 3

Figure 43. Incremental On Resistance
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o}
ouT by = Voo Ryosmar
A W, ——
W
s
B
Vg1 Ry = Wiz 1/l
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1T

NC = NO CONNECT

Figure 41. Wiper Resistance



LMPPOBbIE NOTEHUNOMETPbI
C NMHKPEMEHTHbIM YTINMPABJIEHUEM

I: ANALOG
DEVICES

Single-Channel, 128-/64-/32-Position, Up/Down, 8%
Resistor Tolerance, Nonvolatile Digital Potentiometer

AD3111/AD3113/AD3115

FEATURES

Nominal resistor tolerance error: £8% maximum
Wiper current: 6 mA

Rheostat mode temperature coefficient: 35 ppm/~C
Low power consumption: 2.5 pA max @ 2.7 Vand 125°C
Wide bandwidth: 4 MHz (5 k() option)

Power-on EEPROM refresh time < 50 ps

50-year typical data retention at 125°C

1 million write cycles

2.3V 1o 5.5V supply operation

Chip select enable multiple device operation

Wide operating temperature: —40°C to +125°C

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

FUNCTIONAL ELOCK DIAGRAM

Table 1. +8% Resistance Tolerance Family

i 00

Voo
¢
ADS111/
g — o AD5113/
‘ ADS115
> DATA :
| EEPROM
UR/DOWN p
COMTROL '
LOGIC m.'r:> RDAC P
— so#e| REGISTER
O
GND
Figure 1.

Model Resistance (k) Position Interface
AD5110 10,80 128 1*C

AD5111 10, 80 128 Upfdown
AD5112 5,10, 80 64 1*C

ADS5113 5,10, 80 64 Up/down
AD5116 5.10,80 64 Push-button
AD5114 10, 80 32 1*C

AD5115 10, 80 32 Up/down




LUDPPOBOU MOTEHLUMOMETP
C KHONOYHbIM YINPABJIEHUEM

ANALOG

, Single-Channel, 64-Position, Push Button,
DEVICES +8% Resistor Tolerance, Nonvolatile Digital Potentiometer

AD5116

FEATURES

Nominal resistor tolerance error: +8% maximum
Wiper current: +6 mA

Rheostat mode temperature coefficient: 35 ppm/°C
Low power consumption: 2.5 pA max @ 2.7 V and 125°C
Wide bandwidth: 4 MHz (5 k(X option)

Power-on EEPROM refresh time < 50 ps

50-year typical data retention at 125°C

1 million write cycles

2.3V to 5.5 V supply operation

Built-in adaptive debouncer

Wide operating temperature: =40°C to +125°C

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

FUNCTIONAL BLOCK DIAGRAM

Voo
G
DATA
. ‘32316'78‘- & EEPROM
[ BLOCK [0ATA lecGisten
Yoo pusuuP ASE
O eutron o 2 1 a
- py
ADAPTIVE | W
- ,DI DEBOUNCER
PUSH-DOWN $ 3 =
St 3 -, AD5116 \ 5
O g
GHND 5
Figure 1.
Table 1. NVM +8% Resistance Tolerance Family
Model Resistance (k) Position Interface
AD5110 10, 80 128 FC
AD5111 10, 80 128 Up/down
AD5112 5,10, 80 64 FC
AD5113 5,10, 80 B4 Up/down
AD5116 510,80 64 Push button
AD5114 10, 80 32 FC
AD5115 10, 80 32 Up/down




PEXUMbI
KHOMOYHOI'O YINPABIEHUA

TIMING DIAGRAMS
POVPU (LOW)
ty ———a
4 S S ‘Egmn_.
PU \ —
ASE
PD (LOW)
Ry f——— E EEPROM DATA NEW DATA

g
Figure 2. Manual Increment Mode Timing Figure 5. Manual Save Mode Timing

t' i
: s - 1
PU iy \
Ry = 450
PD (LOW) Ry
—

R ,,r—‘ g EEE 1 E

Figure 3. Auto increment Mode Timing Figure 6. End Scale indication Timing

PD

Ry

ASE (LOW)

EEPROM DATA )( NEWDATA 8

Figure 4. Auto Save Mode Timing Figure 40. Typical End Scale Indicator Circuit
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LIAI C BbIXOOOM
MO HANPAXEHUIO

Hdenumenb Ha pesucmopax JlecmHu4Has yenb R — 2R co
38e30006pa3HbIM denntumersiemM

Ha pe3ucmopax oOHO20 HOMUHarsa
8 cmapuwux wecmu pa3psidax
(AD5761 u Opyzaue MuKkpocxemsl)

O00HO020 HOMUHasa

Figure 39. Resistor String Structure

10-BIT R-2R LADDER 6 MSBs DECODED INTO
63 EQUAL SEGMENTS

Figure 73. DAC Ladder Structure

B omnu4ue om yugposbix nomeHyuoMempos,
Mukpocxemb! LUAIT ¢ e bIXOOOM 10O HarpsiXKeHUro
umerom ebiIxo0Hol 6yghep (cm. cnedyrowuu
cnauad).
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WOEONOIrna «COENAUA CAM»
OKOHYATEIJIbHO YLUJIA B NMPOLWWJIOE.

FUNCTIONAL BLOCK DIAGRAM

Voo VaeanYrerFouT
— P
- e
l AD5761RIADST21R —— —
2.5V REFERENCE
REFERENCE BUFFERS
INPUT SHIFT| 12018 1218
REGISTER NPUT | | DAC 12-BITI e
g | "REAT | DAL el fBIT =) Vour ¢
CONTROL DAL
LOGIC T
|
ONC DGND Vs [DAC AGND

NOTES
1. DNC = O NOT CONNECT. DO NOT CONNECT TO THIS PIN.

rnpoecpaMMHO U CKPbIMHO OMm rnoJib3o8amelJis.

Figure 1.

Ewé HedasHO Quana3oH 8bix00HO20 cuzHana LJAIl ebibupasicsi
pacnatkou ebie0008 MUKpocxeMbl. Tenepb 8cé denaemcsi
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OOLee onucaHne TUNMNYHbIX MUKPOCXEM
LIAIl ¢ BbIXOAOM NO HanNnpsXXeHUro

I: ANALOG

Multiple Range, 16-/12-Bit, Bipolar/Unipolar

DEVICES Voltage Output DACs with 2 ppm/°C Reference

AD5761R/ADS721R

FEATURES

8 software-programmable output ranges: 0Vto +5V, 0V to
+10V,0Vto +16V, 0V to +20V, +3V, +5V, =10V, and -2.5V
to +7.5V; 5% overrange

Low drift 2.5 V reference: £2 ppm/°C typical

Total unadjusted error (TUE): 0.1% FSR maximum

16-bit resolution: £2 LSB maximum INL

Guaranteed monotonicity: 1 LSB maximum

Single channel, 16-/12-bit DACs

Settling time: 7.5 ps typical

Integrated reference buffers

Low noise: 35 nV/J/Hz

Low glitch: 1 nV-sec(0V to 5 V range)

1.7 V to 5.5 V digital supply range

Asynchronous updating via LDAC

Asynchronous RESET to zero scale/midscale

DSP-/microcontroller-compatible serial interface

Robust 4 kV HBM ESD rating

16-lead, 3 mm x 3 mm LFCSP package

16-lead TSSOP package

Operating temperature range: —40°C to +125°C

APPLICATIONS

Industrial automation

Instrumentation, data acquisition
Open-/closed-loop servo control, process control
Programmable logic controllers

GENERAL DESCRIPTION

The AD5761R/JADS721R are single channel, 16-/12-bit serial
input, voltage output, digital-to-analog converters (DACs).
They operate from single supply voltages from +4.75 V to
+30 V or dual supply voltages from —16.5 V to 0 V Vss and
+4.75 V to +16.5 V Voo, The integrated output amplifier,
reference buffer, and reference provide a very easy to use,
universal solution.

The devices offer guaranteed monotonicity, integral nonlinearity
(INL) of +2 LSB maximum, 35 nV/VHz noise, and 7.5 pis sertling
time on selected ranges.

The AD5761 RAADS721R use a serial interface that operates at
clock rates of up to 50 MHz and are compatible with DSP and
microcontroller interface standards. Double buffering allows the
asynchronous updating of the DAC output. The input coding
is user-selectable twos complement or straight binary. The
asynchronous reset function resets all registers to their default
state. The output range is user selectable, via the RA[2:0] bits
in the control register.

The devices available ina 3 mm x 3 mm LFCSP package and a
16-lead TSSOP package offer guaranteed specifications over the
—40°C to +125°C industrial temperature range.



OBLLUN BUA
NEPEOATOYHON
dYHKLUMWN LAN
AD5761R/
ADS5721R

TRANSFER FUNCTION

The internal reference is on by default. The input coding to the
DAC can be straight binary or twos complement (bipolar ranges
case only). Therefore, the transfer function is given by

D :
Vour = Vier % ﬁf“_ -C

where:

Veerig 2.5 V.

M is the slope for a given output range.

D is the decimal equivalent of the code loaded to the DAC
register as follows:

0 to 4095 for the 12-bit device.

0 to 65,535 for the 16-bit device.

N is the number of bits. N is 12 for the AD5721R and 16 for the
AD5761R.

C is the offset for a given output range.

The values for M and C are as shown in Table 7.

Table 7. M and C Values for Various Output Ranges

Range M C
10V B 4
5V 4 2
+3W 24 1.2
=25Vto +7/5V 4 1
0Vto 20V 8 0
0Vio 16V 6.4 0
0Vio 10V 2 0
0Vto5V 2 1]
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KOOUWPOBAHWUE
OUAINMA3OHOB LAl 5761R/ADS721R

Output range. Before an output range configuration, the device must be reset. '
000: -10Vto +10V.
001:0Vio+10WV.
010: -5Vtio+5V.
011:0Vto5 V.
100:=25Vto+/5V.
101:=3Vio+3 V.
110:0Vto 16 V.
111:0Vto 20 V.
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TPAHCO®OPMATOPHbIN c
LLAIN: ——)g
MPUMEPHAS CXEMA
NEPEKITIOYEHUSA i,
OBMOTOK

TpaHcgpopmamopHsbie LUAIT obecneyusarom
8bICOKYH0 MOYHOCMb U MO2Yym UCIOJ/Ib308amMbCs
8 Kannubpamopax nepemMeHHO20 MoKa.




TPAHCO®OPMATOPHBbIE LA
(W2 W W7) B ULUDOPOBOM MOCTE
NMEPEMEHHOI'O TOKA

ﬂx(l?dr)
7
TH KT
C
wJ 4 “x w4
"
Q

Puc. 9.9. YcTpoucTBO CpaBHEHMS umppo
Boro mocra P 5079.

o kHuze: OpHamckuli I1.I1. Aemomamuyeckue usmepeHusi u npubopaol
(aHanozoeslie u yugposenie). — Kuee: Buwia wkona, 1986. — C. 406—-407.
[anee — OpHamckuli. 48



KOHOEHCATOPHbIU LIAN B
CTPYKTYPE COBPEMEHHOI'O AL
(MUKPOCXEMA AD4002)

2
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Figure 31. ADC Simplified Schematic
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CTPYKTYPA LUAIN C BbIXOOOM
MO HAMPAXEHUIO
HA OCHOBE LUN®POBOI'O LM

(MoBTOpPEHME CXeMbl U3 rnaBbl 2)

U Bbixoa
REF
NcTOYHMK — Crnaxuvearouwiee
OnopHoro /L YCTPOWMCTBO
Hanps»keHns ]
N N LLlI_Ivll/Iqlz/IDOBom UBbIX = UREF.N/NO
—/

AHanozau4Ho, ¢ 3ameHou NOH Ha cmabunu3amop moka,

a rnepeksiroyamersisi HarnpsiKeHUsi Ha nepeksirodamersib moka,
cmposimcsi LUAIT ¢ ebixoOOM o moky.
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OOCTOUWHCTBA LAI
HA OCHOBE LU®POBOI'O UM

 BO3MOXXHOCTb OOCTUXKEHUSA BbICOKOU TOYHOCTU
(NpmMeHeHne B Kannbpatopax)

* BO3MOXHOCTb NONy4YeHnsa 00MbLLIOro BbIXOAHOIMO
TOKa (Hanpumep, B LM POBbIX BeECaX C CUNOBbLIM
ypaBHOBELUMBAHNEM)

* [lpocToTa nosny4vyeHns BbIXOQHOro TOKa,
ebimekaruw,e2o n3 LIAI Ha obLwyto WunHy

 [1pn oTCYyTCTBUM BbICOKMX TPEDOBAHUN K
TOYHOCTU — MUHUMAIIbHOE YMCII0 3NIEMEHTOB
(MOXXHO Mcnonb3oBaTb BCTPOEHHbIN UM
MMWKPOKOHTpOSsiepa)
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HEOOCTATKW LIAIN
HA OCHOBE LUM®POBOIO UM

* Hn3koe obicTpoaencTeme

* TpyaHoCTb (ecrnun TpebyeTca BblICOKas
TOYHOCTb) CrMaXXnBaHMs Nynbcauuia

BbIXOOHOIO HaNpsaXXeHns, NCXOO4HO
KoneosnoLerocst Mexay Hyrnem n
MaKCUMYMOM C HEBbICOKOW YaCcTOTOM
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CNnoCObbl OBJIEMEHUA
OUJIBTPALUUU BbIXOOHOIO CUTHATA

LHAMN HA OCHOBE LM

* PasdesneHue ynpassisiroujeli kodoeoUu KoMbUHauyuu Ha
dese yacmu.

Ecnun BmecTo wectngekagHoro UM npumeHuTb OBa
TpeExaeKaaHbIX (C B3BELWEHHbIM CYMMMPOBAHNEM
BbIXOAHbIX CUrHaNoB), YacToTa nynbcaumMn BO3pacTeT B
1000 pas.

e dopmupoeaHue HecKosbKUx umnynscoe LLNM-
cu2Hasla, pagHOMepHO cO8UHYMbIX Mo ¢hase 8
npedesiax nepuooa.

B ogHom 13 kanubpatopoB pumpmbl Hewlett-Packard
doopmMmupoBarnocb 12 MnynbLCoOB, KOTOPbLIE CYMMMPOBAaINCh
3Be3400pasHon Lenbio N3 OANHAKOBbLIX PE3NCTOPOB.
HesaBucumo atoT metoa npeanoxun KO.lNacbkiHKOB B
HoBocnbupcke B CBOEW JOKTOPCKOW AnuccepTaumm
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TEOPETUYECKWU INOJNMHOE YCTPAHEHMUE
NYNbCALWN LLUM-CUTHATA
OBECMNEYUBAET MHTEIPUPYIOLLNN
ANCKPETU3ATOP

(|
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v =Uu._.=U__. . —U .
BbIX.1 UHM .1 eoix.(i—1) soix.(i-1)
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LLAM HA OCHOBE 2A-MOAYINALUN

« 2A-MoQynauna, nNpu KOTOPOWU
MHOPMAaTUBHbLIM NMapamMmeTpoM cuUrHana
SBNSIETCH NMMOTHOCTb €AUHUL, B NMOTOKE
eOUHNL U HYNEW, LUMPOKO NMPUMEHSIETCSH B
ayoduomexHuke, roe obecneymBaeT
BbICOKYO pa3pAagHOCTb N NIMHENHOCTb.

* UsamepumenbHbie LIAIl Ha ocHoBe 2A-
MOAOYynALUUKM BCTpeyatoTca penko.
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NMPUMEP
USMEPUTEJNIBHOI'O
LA C
NCNOJIbSOBAHUEM

Loop-Powered
4 mAto 20 mA DAC

AD421

2A-MOAynAaAunum

Ha npumepe amoeo LAII,
npeodHa3Ha4YeHHOo20 OJisi
damyukoe ¢ nemsieebiM
numaHuem, npeodsiazaemcsi
paccMompemsb caMo MOoHsIMue
nemjJsieeo20 numaHusl,

a makxxe 3ampoHymb
cesi3aHHble C HUM 80rpPOoChbI

DATA
CLOCK

LATCH (OH

FUNCTIONAL BLOCK DIAGRAM

REFIN REFOQUT{ REF OUT2
(+2.5V)  (+1.25V)
\.:'\ P

(+2.5V)

LV
()

Vee
FanY

9,
AD421 [

BANDGAP
REFERENCE

INPUT SHIFT
REGISTER

LOCAL
OSCILLATOR

112.5k1

121k1}

DAC LATCH

16-BIT

SIGMA- -

DELTA DAC

POWER-ON

RESET

SWITCHED
CURRENT
SOURCES

AND

FILTERING

|

9,
COM

DRIVE

comMp

) BOOST

D) LOOP
RTN

cicC2 C3
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OATHUK C NETNEBbIM NMUTAHUEM

Jataux < baox nutanua
- r
> ATITT

[Tpy neTneBoM NUTaHUWN OAaTYUK 3aKnagblBaeT MHGOpMaL IO

00 n3mepsiemMmoun BennyYmMHe B N30bITOK NOTPEBNIEMOro MM Toka Hag
HEKOTOPbLIM MUHUManNbHbIM TOKOM, B JAHHOM Ccrly4yae Hag TokoM 4 MA.
B aTOT AManasoH 4 MA OOSMKHO YIOXUTLCA NoTpebneHne Bceu
ANIEKTPOHUKM OaTymKa.

BroK NUTaHUA MOXET N3MEHATb HaNPSXXeHUe Ha NMMHUKN, HO HE MOXET
N3MEHUTb TOK. [laTyMK UBMEHSIET TOK, HO HE MOXET BNUATb Ha
Hanps>XeHne rnMTaHus.

AU nonyyaeT nHdpopmauuio OT LWyHTa, BKNOYEHHOIO B aHasI0roByto
TOKOBYHIO NETNHO.
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CTPYKTYPA OATHUKA C MNETIEBbIM

NMNTAHUEM
(AOKYMEHTALINSA OTHOCUTCS K TOMY BPEMEHMW.
KOrgA ®MPMA ANALOG DEVICES HE UMENA
MOOXOASALLErO MUKPOKOHTPOJIIEPA)

Pz DN25D
L 2
0.1uF i— | zzqu 0.01pF
DVpp AV,
SENSORS selt s BOOST Vg
RTD( ) REF IN ¢ = ¢) REF OUT1
mV Q TC 1 LOOP
ANALOG 100k 4.7uF 4.TuF REF QUT2 L8
TO $ Vee REF IN -
AMBIENT DIGITAL COMP
SEJSSS CONVERTER
P ¢) CLOCK DRIVE
ADTTA MICROCONTROLLER LATCH -
AD7715 (]
* (O DATA
——I—ﬂ MCLK IN 1000pF
AD421
= GND g
&——O MCLK oUT
= o
DATA OUT e
.. L. SCLK
N DATA IN 1 © c3
DGND AGND o) m ~
T o I
s o I I T

Figure 14. AD421 in Smart Transmitter Application

LATIT AD421 obecneqyusaem numaroujue U ONOPHbIEe HarNpsiKeHus1 Ol

ecell afileKmMpoHUKU amyuka. Bbieodb! COM u LOOP RTN ﬁg

3/TUYHbI!



®OPMUPOBAHUE TOKA NMETNW

SWITCHED
CURRENT AD421
SOURCES

| ) BOOST
+

80k 3 é
400

Figure 4. Current Amplifier

O LOOP RTN

BoixogHon Tok 2A-LIAIT mukpocxembl AD421 co3pgaeTt nageHue
HanpskeHnst Ha peanctope 80 kKOM. C HMM cpaBHUBaETCA nageHue
HanpskeHus Ha pe3uctope 40 Om oT Tekyuwlero Ha BeiBog COM TOKa
BCEW OJIEKTPOHMKM JaTymKka n camou mukpocxembl AD421. Tok aToro
pesncTopa yxoauT Ha 8bixo0 netnu na gartymka (LOOP RETURN).

BbiBog BOOST nornowaeTt n3bblTOYHbIV TOK HA 8xode NeTnu B
Mukpocxemy AD421.
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NMETNEBOE NMUTAHUWUE OOMNYCKAET
NnonyayrnJjeKCHYO NEPEOQAYY LUNPPOBOIO
CUTIHAJIA, HAKINAOBbIBAEMOI'O HA

AHAJ'IOI'OBbII/I MO CTAHOAPTY HART
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BOJIEE COBPEMEHHbIW LA ONA OATYHUKOB
C NETNEBbIM NUTAHUEM

N PEKOMEHOYEMbBIE COMYTCTBYKLWUE
MMUKPOCXEMbI

APPLICATIONS

Industrial process control

4 mA to 20 mA loop-powered transmitters
Smart transmitters

HART network connectivity

FUNCTIONAL BLOCK DIAGRAM

COMPANION LOW POWER PRODUCTS

HART Modem: AD5700, ADS700-1
Microcontroller: ADuCM360
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Figure 47. Connecting a HART Modem to the AD5421



PEKOMEHAOYEMAA CTPYKTYPA OATHUKA
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Figure 50. AD3421 Application Diagram for HART Capable Smart Transmitter



OBLWIEE OINMMCAHUE HART-MOOEMA

ANALOG
DEVICES Low Power HART Modem

AD5700/ADS5700-1

FEATURES GENERAL DESCRIPTION
HART-compliant fully integrated FSK modem The AD5700/AD5700-1 are single-chip solutions, designed
1200 Hz and 2200 Hz sinusoidal shift frequencies and specified to operate asa HART® FSK half-duplex modem,

115 pA maximum supply current in receive mode
Suitable for intrinsically safe applications
Integrated receive band-pass filter
Minimal external components required
Clocking optimized for various system configurations
Ultralow power crystal oscillator (60 pA maximum)
External CMOS clock source
Precision internal oscillator (AD5700-1only)
Buffered HART output—extra drive capability
8 kV HBM ESD rating
1.71 Vto 5.5 V power supply
1.71 Vto 5.5 Vinterface

complying with the HART physical layer requirements. The
AD5700/AD5700-1 integrateall of the necessary filtering, signal
detection, modulating, demodulating and signal generation
functions, thus requiring few external components. The 0.5%
precision internal oscillator on the AD5700-1 greatly reduces
the board space requirements, making it ideal forline-powered
applications in both master and slave configurations. The maxi-
mum supply current consumption is 115pA, makingthe AD5700/
AD5700-1 an optimal choice for lowpower loop-powered applica-
tions. Transmit waveforms are phase continuous 1200 Hz and
2200 Hz sinusoids. The AD5700/AD5700-1 contain accurate
carrier detect circuitry and use a standard UART interface.

-40°C to +125°C operation
4 mm x 4 mm LFCSP Pachg Table i Related Products
HART physical layer compliant Part No. Description
UART interface AD5755-1 | Quad-<channel, 16-bit, senalinput, 4 mA to20 mAand
voltage output DAC, dynamic power control, HART
APPLICATIONS connectivity
Field transmitters AD5421 16-bit, serial input, loop powered, 4mA to 20 mADAC
HART multiplexers AD5410/ | Single-channe, 12-bit/16-bit, serial nput, 4 mAto 20mA
AD5420 current source DACs
:LACR:I\:GDCSrnalog e "i:;dd“ ADS5412/ Single-channel, 12-bit/16-bit, serial input, current
connactiv AD5422 source and voltage output DACs
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CTPYKTYPA HART-MOJEMA

FUNCTIONAL BLOCK DIAGRAM
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HAYAJIbHAA YACTb TABJIULUbI
MMUKPOCXEM LA 4...20 mA

®UPMbI ANALOG DEVICES

Current Output | TUE | Vref Temp | Features
Ranges lout | Souwrce | Range
%)
N N N Ve

AD5755 4-20 Loop 4 16 Current 0to20mA,0to  0.009 IntExt -40to  4-20ma, CLR Pin, Double-Buffered, Dual $13.65
Interface Out, 24 mA 41020 105°C LDAC Pin, Read-Back, Reset/Clear,
Voltage mA SDO Pin
Out
AD5737 4-20 Loop 4 12 Current 0to20mA, 0to  0.022 IntExt -40to  4-20ma, CLR Pin, Double-Buffered, Single $8.93
Interface Qut 24 mA 41020 105°C LDAC Pin, Read-Back, Reset/Clear,
mA SDO Pin
AD5735 4-20 Loop 4 12 Current 0to20mA, 0to  0.022 IntExt -40to  4-20ma, CLR Pin, Double-Buffered, Dual $10.85
Interface Out, 24 mA 41020 105°C LDAC Pin, Read-Back, Reset/Clear,
Voltage mA SDO Pin
Qut
AD5757 4-20 Loop 4 16 Current 0to20mA, 0to  0.009 IntExt -40to  4-20ma, CLR Pin, Double-Buffered, Single $13.65
Interface QOut 24 mA 4t0 20 105°C LDAC Pin, Read-Back, Reset/Clear,
mA SDO Pin
AD5755- 4-20 Loop 4 16 Current 0to20mA,0to  0.009 IntExt -40to  4-20ma, CLR Pin, Double-Buffered, Dual $15.88
1 Interface Out, 24 mA 41020 105°C LDAC Pin, Read-Back, Reset/Clear,
Voltage  mA SDO Pin
Out
AD5421 4-20 Loop 1 16 Current 32t024mA 3.8 0.064 IntExt -40to  4-20ma, Double-Buffered, LDAC Pin, Single $4.85
Interface Qut to 21 mA, 410 20 105°C Loop Powered, On Chip Temp Sensor,
mA Read-Back, SDO Pin
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Hapsny ¢ mukpocxemamm AD421 n ADS421, B

Tabnuue nomewleH paa umdpoaHanoroBbIx

npeobpasoBarteneu,

* He npegHasHa4YeHHbIX OS5 NEeTNIEBOro NUTaHUg, a
TpeOyLWMX OTAENBbHBIX MCTOYHMKOB
HaNpaXeHns;

* (hopmupytoLnx BbIXOAHOW TOK 4...20 MA,
KOTOPbIN 8biImeKkaem B OOLLYIO LUMHY MUTaHUS;

* CMONb3YyLWKNX He 2A-Mmoaynauuto, a
PE3UCTUBHbLIE OENUTENN HAMPSXKEHUSA C
nocnegyrowmnm npeobpasoBaHneEM
HanpaXXeHne—ToK.

B Tabnuuy BkntoveHa Takke mmkpocxema ADG93,

rnpeoHa3Ha4yeHHas 0715 nemresoao rnumaHus, Ho

asnatowasca He LIAI, a nHtepdencHoun

MWUKPOCXEMOW ANs pa3nMYyHOro poaa aHasrioroBbiX

npeobpasoBartenen.
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MPEOGPA30OBAHME _
HANPSDKEHUETOK _ [ /7

| Jl | g

E-/12-BIT R-2R LADDER FOUR MSBs DECODED INTO
18 EQUAL SEGMENTS E

Figure 37. DAC Ladder Structure

The voltage output from the DAC core is converted to a current
(see Figure 38) that is then mirrored to the supply rail so that
the application simply sees a current source output with respect
to ground.

12-11&-BIT
Dac

TG T

Figure 38 Voltage-to-Current Conversion Circuitry
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«MPOMBILUIEHHbIX AHATNOIOBbIU BbIXOMO» 4...20 mA
HA LAl AD5410/AD5420 C UCTMOJIb3OBAHUEM
MUKPOCXEM FAJIbBAHUYECKOWU PA3BA3KU ADuM1XXX
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Figure 55. AD54 1 (YADS420 in an Industrial Analog Output Application
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MUKPOCXEMA AD693 C YHUBEPCAIJIbHbIM (NMETJIEBbIM UITA
NETIEBbIM U IOKAJIbHbIM) MUTAHUEM HE ABJIAETCA LAM!

ANALOG
DEVICES

Loop-Powered 4—20 mA
Sensor Transmitter

AD693

FEATURES

Instrumentation Amplifier Front End

Loop-Powered Operation

Precalibrated 30 mV or 80 mV Input Spans

Independently Adjustable Output Span and Zero

Precalibrated OQutput Spans: 4-20 mA Unipolar
0-20 mA Unipolar
12 + 8 mA Bipolar

Precalibrated 100 i} RTD Interface

6.2 V Referance with Up to 3.5 mA of Current Available

Uncommitted Auxiliary Amp for Extra Flexibility

Optional External Pass Transistor to Reduce

Self-Heating Errors

FUNCTIONAL BLOCK DIAGRAM
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®POPMUPOBAHUE CUIHAIIA 4...20 mA OJ1A
TOKOBOU MNETIIN OT PE3AUCTUBHOIO NPEOBPA3OBATENA
TEMIMEPATYPbI 100 Om
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Figure 17. 0-to-104°C Direct Three-Wire 1001 RTD Interface, 4-20mA Output
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NOKANBbHOE NMUTAHUE MUKPOCXEMbI AD693
NMO3BONAET NONYYNTb OUAMNA30OH BbIXOOHOIO TOKA 0...20mA.
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