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Current Output, Parallel Input, 16-/14-

DEVICES Multiplying DACs with 4-Quadrant Resi

AD5546/AD5-

56

FEATURES

16-bit resolut ion

14-bit resolut ion

2- or 4-quadrant multiply ing DAC

+1 LSBDNL

+1 LSBINL or +2 LSB IN

Operating supply voltage: 2.7 Vto 5.5V
Low noise: 12 nV/¥Hz

Low power: Iop = 10 pA

0.5 ps setting time

Built-in Res facilitates current-to-v oltage conversion

Built-in 4 -quadrant resistors allow 0 Vto .10V, 0V to +10 V,
or 10 V outputs

2 mA full-scalecurrent +20%, with Vre = 10 V
Automotive operating temper ature: ...8°Cto +125°C
Compact TSSOP-28 package

APPLIATIONS

Automatic test equipment
Instrumentation

Digitall y controlled calibratio n
Digital wa veform generation
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GENERAL DECRIPTION

The AD5546/AD5556 @ precision 16-/14bit, multiplying, low
power, curent output, parale input D/A converters. They
operae from a sngle 2.7V to 55V supply with £10V muilti-
plying references or 4-quadrant outputs. Built-in 4-quadrant
residors faciltate the esigance maching and tenperature
tracking that minimize the number of camponerts needed for
multiquadrart applications. The feedback resista (Reg) simpli-
fies tle 1-V conversian with an exérnal buffer. The AD5546/
AD5556 ae packaged in canpad TSS®-28 packageswith
operaing temperaures fom ...40°@t+125°C.
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Hgure 2.164/14-Bit 4-Quadrant Multiplying DAC with aMinimum of External Canponents

‘ InfmmPilon furnished by Analog Devices is believed to be accurate and reliable.

Wéever,-no responsibility is assumel by Analog Devices for its use, nor for any
ZD ,p nfritigements of patents or other rights of third parties that may result from its use.
& 15 Specifications subject to change witho ut notice. No license is granted by implicati on
or otherwrse under any patent or patent rlghts of Analog Devices. Trademarks ard
N P

One Technology Way, P.Q Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 www.analog.com

Cawv: 701 9259590 O7ND A OO9NNA Armala Mearieane bnes Al ricnht o v rad]


http://www.dzsc.com/stock-ic/AD5556.html
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/

ADS5546/AD5556

TABLE OF CONTENTS

SPECIfICALIONS. ...ttt 3 Reference SeleCtiQnl.........c.ooccviiiiieeiiiciiiiee e 12

Absolute Maximum RatingS..........ceeiiriiiiereeeiiiiiiiiee e s esiineeeaeens R AN o] o] [ o%=1 1 o] o = T PSSP 13

Pin Configurations and Functional Descriptians................... 6 UNiIpolar MOGE.........ocueeeiiiiiiiiiee e 13

Typical Performance CharacteristiCS..........cccocevveeiviiiiiiieneeenns 8 Bipolar MOE.........ccoiiiiiiiiiie e 14

CirCUIt OPEIratioN.......ccciiiiiiiiiiiiee et e e et e e e s e e e e 11 AC Reference Signal Attenuator..........ccccceeevviivvieeneeeeninnne 15
D/A Converter SECHION. .......ccuvieiiieree e 11 System Calibration...........ccocoeveiiiiiiiiie e 15
Digital SECHOM.......cvviiiiiiiie et 120Uutline DIMENSIONS........uviiiiriiee et 16
ESD Protection CirCUILS.......c.eiiiiiee e 12 Ordering GUIE ........ueiiiiieee et 16
Amplifier Selection............ccocvii i 12

REVISION HISTORY

Revision O: Initial Version

Davsy NI DamAa D ~F 10



AD5546/AD5}

b56

SPECIFICATIONS

Table 1. Electrical Characteristics.oy = 2.7 V to 5.5 V,dur = virtual GND, GND =0 V, Ver=...10 V to 10 VAE full operating

temperature range, unless otherwise noted.

Parameter Symbol Conditions Min Typ Max Unit
STATIC PERFORMANCE
Resolution N AD5546, 1 LSB =82 =153 pV at 16 Bits
Vrer= 10 V
Resolution N AD5556, 1 LSB M2 =610 pV at 14 Bits
Vrer= 10 V
Relative Accuracy INL Grade: AD5556C +1 LSB
Relative Accuracy INL Grade: AD5546B +2 LSB
Differential Nonlinearity DNL Monotonic +1 LSB
Output Leakage Current lout Data = zero scale s E 25°C 10 nA
Output Leakage Current lout Data = zero scale s F Ta maximum 20 nA
Full-Scale Gain Error Grse Data = full scale +1 +4 mV
Bipolar Mode Gain Error G Data = full scale +1 +4 mvV
Bipolar Mode Zero-Scale Gzse Data = full scale +1 +2.5 mV
Error
Full-Scale Tempco TCVs 1 ppm/°C
REFERENCE INPUT
VrerRange VRer ...18 +18 \%
REF Input Resistance REF 4 5 6 k
R1 and R2 Resistance R1 and R2 4 5 6 k
R1-to-R2 Mismatch (R1to R2) +0.5 +1.5
Feedback and Offset Ree, Rors 8 10 12 k
Resistance
Input Capacitancé Crer 5 pF
ANALOG OUTPUT
Output Current lout Data = full scale 2 mA
Output Capacitance Cour Code dependent 200 pF
LOGIC INPUT AND OUTPUT
Logic Input Low Voltage ViL Vop =5V 0.8 \Y,
Logic Input Low Voltage ViL Vob=3V 0.4 \%
Logic Input High Voltage ViH Vop =5V 2.4 \%
Logic Input High Voltage ViH Voo =3V 2.1 \%
Input Leakage Current he 10 HA
Input Capacitance Gu 10 pF
INTERFACE TIMING
Data toWRSetup Time tos Voo =5V 20 ns
Voo=3V 35 ns
Data toWRHold Time ton Voo =5V 0 ns
Voo=3V 0 ns
WRPulse Width tom Voo =5V 20 ns
Voo=3V 35 ns
LDAC Pulse Width tLpac Voo=5V 20 ns
Vop=3V 35 ns
RSPulse Width trs Voo =5V 20 ns
Voo=3V 35 ns
WRto LDAC Delay Time tiwo Voo =5V 0 ns
Vob=3V 0 ns
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Parameter Symbol | Condition Min  Typ Max | Unit
SUPPLY CHARACTERISTICS
Power Supply Range Vb RANGE 2.7 55 \%
Positive Supply Current Iop Logic inputs =0V 10 HA
Power Dissipation Poiss Logic inputs =0 V 0.055 | mw
Power Supply Sensitivity | Pss Vb =+5% 0.003 | %/%
AC CHARACTERISTICS
Output Voltage Settling ts To +0.1% of full scale, data cycles from zero scale to full scgle 0.5 us
Time to zero scale
Reference Multiplying BW | BW Vrer= 5 V p-p, data = full scale 4 MHz
DAC Glitch Impulse Q Vrer= 0 V, midscale to midscale minus 1 7 nv-s
Multiplying Feedthrough Vou7Vrer | Vrer= 100 mV rms, f = 10 kHz ...65 dB
Error
Digital Feedthrough Qo WR= 1, LDAC toggles at 1MHz 7 nv-s
Total Harmonic Distortion | THD Vrer= 5 V p-p, data = full-scale, f = 1 KHz ...85 dB
Output Noise Density en f=1kHz, BW=1Hz 12 nV/rt
Hz

1 All static performance tests (excepiul) are performed in a closed-loop system, using an external precision OP97 |-V ¢enaerplifier. The AD554x RFB terminal is

tied to the amplifier output. The op amp +IN is grounded and the DAG iis tied to the op amp ...IN. Typical valtssresent average readiys measured at 25°C.
2 These parameters are guaranteed by design and not subject to production testing.
3 All input control signals are specified with £ t== 2.5 ns (10% to 90% of 3 V), dimded from a voltage level of 1.5 V.
4 All ac characteristic tests are performed in a elddoop system using an AB%1 |-V converter amplifier.
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ABSOLUTE MAXIMUM RATINGS

Table 2.
Parameter Rating
Voo to GND ...03V,+8V
Res R, R, Row and REF to D .18V, 18V
Logic Inputs to GND ...0.3V,+8V
V(bur) to GND ...0.3Vpy+ 0.3V
Input Current toAny Pin egept Supplies +50 mA
Thermal Resistace ( ia) 128°C
Maximum Junction Temperature {fiax) 150°C
Operating Tenperature Range ...40°C to +125°C
Storage Temperature Range ...65°C to +150°C
Lead Temperature:

Vapor Phase, 69 215°C

Infrared, 15 s 220°C

Package PoweDissipation

(Tomax... A aa

ESD @QUTION

ESD (eletrostatic dischage) sensitie devie. Eletrostatic chaiges as high as 4000 readily acumulate on
the human body and ést ecquipment and can dischage without detection. Although this poduct features
proprietary ESDprotection circuitry, pemanert damage ma occur on devies subjeted to high enegy
eledrostatic dischages Therefore, proper ESD pecautions ae recommended to a/oid performance

degradaion or loss of funtionality.

Sresses dove those liged under Absolute Maximum Retings
may cause permanent damajeto the device This is asess
rating only; functional operation of the device a these or any
other conditions dove those lised in the geraional ections
of this sgecification isnot implied. Exposure to absolute
maximum rating canditions fa exended periods may afect
device dialility.

=7

ESD SENSITIVE DEVICE
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PIN CONBURATIONS ANDBNADESCRIPTIONS

D7
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D5
D4
D3
D2
D1
DO
Rors
Reg
R1

Rcom
REF

lout

FHgure3. AD5546 Rn Confguration
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Hgure4. AD5556 An Coniguration

Table3. AD5%46 FunctionalDescriptions

Pin No. | Mnemonic | Description

1...8 D7 to DO Digital Input Data Bit®7 to DO.Signal level must be ¥o + 0.3 V.

9 Rors Bipolar Offset Resistor. Accepts up#@8 V. In Zjuadrant mode ties to R In 4quadrant mode ties to R1 and
external referece.

10 Res Internal Matching Feedback Resist Connectdo the output of anexternalop amp for I-V cowmersion.

11 R1 4-Quandrant Resistor R1. In 2-quadrant moderh to REF pin. In 4uqdrant mode ties to Brs

12 Reom Center Bp Point of Tvo 4-Quadrant Resistors1IRind R2In 4-quadrant mode, ties to the inverting node of the
reference ampliier. In 2-quadrant mode, short® REF pin.

13 REF DAC Reference Input in 2-Quadrant Modad R2 Terminal in @uadrant Mode In 2-quadrant mode, this is the
reference input with constant input restance \ersus code. In 4-quadrant modehis pin is drive by the extern
reference amplifer.

14 lour DAC Current Oput. Connects to the inverting nde of an extenal opamp for FV conversbn.

15 LDAC Digital Input Load DAC Contl. Signal levemust be Voo + 0.3 V.

16 WR Write Control Digital Input in Active Lowradnsfrs shift-regster data to DAC register on risingdge. Signal leel
must be Vop+ 0.3 V.

17 MSB Power-On Rest State. MBB = 0 resets at zeroale, M3B = 1 resets at mitale. $jnal levd must be Vop+ 0.3 V.

18 RS Reset in Active Low. Resets to zero scale if MSB =d0remets to midcale if MBB = 1. Signal levenust be

Vop+ 0.3V.

19 GND Analog and Digtal Grounds.

20...21 | D15 to D14 | Digital Input Data Bit915 to DL4. Signal levemust be Voo + 0.3 V.

22...27 | D13to D8 | Digital Input Data Bit$13 to D8. Signal levenust be Vop+ 0.3 V.

28 Voo Positive Power Supply Input. Specifieange of operation: 2.7 Vto 5.5 V.

Table4. AD55%6 FunctionalDescriptions

Pin No. | Mnemonic | Description

1...6 D5 to DO Digital Input Data Bits D5 t®0.Signal levé must be ” Vbpot+0.3 V.

7...8 NC No ConnectionUser should notonnect arything other than dummy pads on these terminals.

9 Rors Bipolar Offset Resistor. Accepts up t@&V. In Zjuadrant mode ties to RFBn 4quadrant mode ties to R1 and
external referece.

10 Res Internal Matching Feedback Resist Connectdo the output of anexternalop amp for |-V cowmersion.

11 R1 4-Quandrant Resistor R1. In 2-quadrant moderh to REF pin. In 4uqdrant mode ties to Brs

12 Reom Center Bp Point of Tvo 4-Quadrant Resistors1IRind R2In 4-quadrant mode, ties to the inverting node of the
reference amplifer. In 2-quadrant mode, short® REF pin.

13 REF DAC Reference Input in 2-Quadrant Modad R2 Terminal in @uadrant Mode In 2-quadrant mode, this is the
reference input with constant input restance \ersus code. In 4-quadrant modehis pin is driva by the externa
reference amplifer.

14 lour DAC Current Oput. Connects to the inverting nde of an extenal opamp for FV conversbn.

Davsy N DamA CAfF 10




b56

AD5546/AD5!
Pin No. | Mnemonic | Description
15 LDAC Digital Input LoadDAC Control. Signal leVenust be ” Vbp + 0.3 V.
16 WR Write Control Digital Input in Active Lowradnsfrs shift-r@ister data to DAC register on risingdge. Signal leel
must be " Voo + 0.3 V.
17 MSB Power On Resebtate. MB = 0 resets at zerazde, MB = 1 resets at mitale. Sjnal levd must be " Voo + 0.3 V.
18 RS Reset in Active Low. Resets to zeroleddMIB = 0 andresets to midcale if MB = 1. Signal leal must be
"\op+ 0.3 V.
19 GND Analog and Digial Grounds.
20...27 | D13 to D6 | Digital Input Data Bits D13 t®6. Signal levemust be " \bo + 0.3 V.
28 Voo Positive paver aupply input. Specified range of operatim 2.7 V to 5.5 V.

— twr |-—
WR
DATA
[— T —
"—tDS‘.'
|— t \yp —

LDAC

- tipac

~ |<_tRS_>l_

Y]
[
03810-0-005

Fgure5. AD5546/AD5%6 Tming Diagram

Table5. AD5546 Parallel Input Data Format

MSB LSB
Bit Position B15 B14 B13 B12 Bll B10 B9 B3 B7 B6 B5 B4 B3 B2 Bl BO
DataWord D15 ‘ D14 ‘ D13 ‘ D12 ‘ D11 | D10 D9 D8 ‘ D7 D6 D5 D4 D3 D2 ‘ D1 Do
Table6. AD5%6 Parallel Input Data Format
MSB LB
Bit Position B13 B12 | Bl1 B10 | B9 B8 | B7 | B6 B5 | B4 B3 B2 | Bl BO
DataWord D13 ‘ D12 ‘ D11 ‘ D10 | D9 D8 ‘ D7 | D6 ‘ D5 | D4 | D3 ‘ D2 | D1 | DO

Table7. Cantrol Inputs

RS| WR | LDAC | Register Operation

0 | X X Reset output to0, with MSB pin = 0. Midscale with MSB pin = 1.

1 |0 0 Load input register with data bits.

1 1 1 Load DAC register with theontents of the input register.

110 1 Input and DAC registers are traparent.

1 —|_|_ —|_|_ When LDAC anitlVRare tied togetter and progranmed as a pulsethe data bits are loaded intghe input register on
the falling edge of the pulse, ahthen loaded intothe DAC register on the risgnedge of the plse.

1 |1 0 No register opeation.
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TYPICAL PERNCE ORMCTRISTICS
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FHgure 6. AD5546 Integral Nonlinearity Eror
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Fgure7. AD5546 Differential Nonlinearity Eror
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Hgure 8. AD5556 Integral Nonlinearity Eror
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Fgure9. A5556 Differential Nonlinearity Eror
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FHgure 15. AD536Mids@le Transition and Duital Feedthrough
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CIRCUIT GHION

D/A GONVERTER SETON

The AD5546/AD5556 @ 16-/4-hit multiplying, currert out-
put, and paralld input DACs.The devices oprae fom a sirgle
2.7V to 5.5V suply, and provide bah unipolar OV to ...Wer or
0V to +Vrer and hipolar +Vreroutputrangesfroma.l18V to
+18V reference.In addtion to the precision corversian Res
commonly found in aurrent output DACs,there are three addi-
tional precision resisbrs fa 4-quadrart bipolar goplications.

The AD5546/AD5556 cosist of two groups d precision R2R
ladderswhich make up the 12/10 LBs,respedively. Further-
more, the our MBs ae decded irto 15 ggmernts d resigor
value 2R Fgure 19 $iows te achitedure of the 16-fit
AD5546 .Each of the 16 sgmerts in the R-2Rladder caries a
equally weighted current of one-sixteerth of full scaé. The
feedack resistor, Res, and 4-quadrant resistor, Rors, have values
of 10k . Each 4-quadrant resigtor, RL and R2, equals5k . In
4-quadrant operation, R1,R2,and a exernal op anp work
together to invert the reference voltage and aply it to the REF
input. With Rors and Res cannected as stown in Figure 2,the
output can swing from . Vrerto +Vrer

The reference votage inputs exhilit a caxgtant input resigance
of 5 k +20%. The DAC ouput, lour, impedance is cde dpen-
dert. Externa anvplifier choiceshould take into accaint the
vaiation of theAD5546/AD5%6 aitput impedance. The
feedback resstancein paale with the DAC ladder resistance
dominates output voltagenoise. To maintain good andog
performance, it is recommendedto bypass the power upply
with a 0.01 pF to 0.1 puF cetia o chip cgacitor in parallel
with a 1 pF tarulum capacitor. Also, to minimize gan error,
PCB metal traces betveenVrerand Res stould match.

Every cade chage of the DAC carregponds © a gep inction;
gan peaking at each autput step may occur if the @ anp has
limited GBP and exces/e parastic @pacitance peert at the
op amp inverting node A campensdion cgecitor, therefore,
may be needd betweenthe |-V op amp inverting and output
nodesto snooath the gep transition. Such acampensdion
cgpacitor should be found enpiricaly, but a 20pF caacitor is
generally acequate for the canpensation.

The Voo power is usd primarily by the internal logc and to
drive the DAC switches.Note that the aitput precision degades
if the erating voltage fals telow the spcified woltage. Users
should also avoid usirg switching regulators beeause device
power supply rejection degrades & higher frequencies.

2R 2R 2R
80k : S 80k: 3> 80k:

2R
80k :
0

? ? ° 4 MSB
— t 15 SEGMENTS
1
IR R R R R R R
1 40k : 40k: 40k: 40k: 40k : 40k : 40k :
1
1
1
1
1
1 8-BIT R2R
H 3
Lo
1 H ROFS
I1RA 1 R R R
TAM— O —AMA—4—MA—— A RFB
'Re@ _2Rg 2Rg 2R RS
! 1 80k:§ 80k: % 80k: 80k : 10k : 310k
i ! 4-BIT R2R
1
, i L I I I OI0UT
' I L . o OGND
16 84 44
1 M
| ADDRESS DECODER
LDAC o—| LDAC DAC REGISTER RS RS

N

mo_|m

INPUT REGISTER

D15 D14

1
1
1
1
1
1
1
1
o—
03810-0-019

Fgure19. 16-Bit AD5546 Equvalent R-2RDAC @rcuitwith Digital Section
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DIGITAL SECION

The AD5546/AD5556 hee 16/14-hit parallel inputs. The
devices ge doube-buffered with 16-/14bit registers.The
double-buffered feature alows the ypdate of severalAD5546/
AD5556 sinultaneaudy. For AD5546 the imput register is
loaded directly from a 16-lit cortroller bus when e WR pin is
brought low. The DAC register is ypdated with data from the
input register when LDAC is brought high. Updaing the DAC
regiser updaes the DAC output with the new deata (see
Figure 19).To male both registers tansparert, tie WR low and
LDAC high. The asgchronous RSpin resets the part to zeo
scale if MSB pn = 0,and midscale if MSB pgn = 1.

ESD PROECTION CIRCUIS

All logic input pins cantain back-llased E® protection Zeners
connected to ground (GND) andVop, as bown in Hgure 20 As
a resut, the \oltage levd of the bgic input should not be greater
than the supply votage.

Vop ©

DIGITAL

INPUTS Bk -

03810-0-020

DGND
Fgure20. Equialent ESD Rotection Grcuits

AMPLIFIER SELHTON

In addtion to offset wltage, the bas arrent is important in op
amp section for precision currert output DACs.An input bias
currert of 30 nA in he @ anp cantributes © 1 LB in the
AD55468 ull-scale eror. Op anps (P1177 andAD8628 ae
good candidates 6r the I-V corversim.

REFERENCE SELHGN

The intial acouracy and the rated autput of the voltage refer-
ence deerminethe ull pan agustment. The intial acawracy is
usudly a ®conday cancem in precision, as i can be trimmed.
Figure 25 shows anexanple of a trimming drcuit. The zero
scale eror can also be minimized by standad op amp nulling
techniques.

The wltage reference tenperaure c@fficiert and long-term
drift are primary cansideraions. For exanple, a 5V reference
with aTC of 5 gpom/°C means that the output changes by 25 pv
per degree Celsius. As aresut, the reference that operates &
55C catributes an addtional 750 pV @ll-scak eror.

Simiarly, the sme 5V reference with a £50 pm long-term
drift means thd the aitput may change by £250 pV eer time.
Therefare, it is pradical D calbrate a systmperiodicaly to
maintain its @timum precision.

Davsy N DAamA 19fF 10




AD5546/AD5}

b56

APPICATIONS

UNIPOLAR MODE
2-Quadrant Multiplying Mo de, Vour = 0 Vto ...Me

The AD5546/AD5556 B.C achitedure uses acurrert-steeing
R-2R bdder desgn that requires an exemal reference and @
amp to convert the unipolar mode of output voltageto

Vour = ...¥er x D/65,536 (AD5546) ()

Vour = ...Merx D/16,384 (AD5556) 2
where D is hedecimal guivalent of the input code

The aitput voltage polarity is opposite to the Vrer pdarity in
this cas (see Fgure 21).Table 8 hows the negative output
versus cale br the AD5546.

Table8. AD5546 Unipolar Mode Negative Qutput vs. Cale

D in Binary Vour (V)

11111111 1111111 ... Xe£65,535/655,36)
1000 0000 0000000 . NEA2

0000 0000 0000001 ...Xe£1/65,536)
0000 0000 0000000 0

2-Quadrant Multiplying Mo de, Vour = 0 VIO +Vke

The AD5546/AD5556 i@ desiged to operate with ether
positive or negative reference voltages. As aresult, positive
output can be achieved with an additional op amp, (see
Fgure 22),and the autput becomes

Vour = +Vrer X D/65,536 (AD5546) 3
4)
Table 9 slows the positive output versus cale fa the AD5546.
Table9. AD5546 Unipolar Mode Positive Qitput vs. Cale

Vour = +Vrer X D/16,384 (AD5556)

D in Binary Vour (V)
11111111 1113111 +Vre£65,535/65,536)
1000 0000 0000000 +VRre#2

0000 0000 0000001 +Vref1/65,536)
0000 0000 0000000 0

ROFS RFB
1. ce
T 2.2pF

b TT‘
2
c1 c2 V'NU3
1E 0.1FF
I I ADRO3
TRIM —
vouT
GND
J__“ R1 RCOM REF
R1 R2 ROFS | RFB
» VDD
c3 _L
0.1F I U1 16/14-BIT
= AD5546/AD5556
16/14 DATA
WR LDAC RS MSB

—O VOUT
—2.5V TO OV

WR— |
LDAC

RS
MSB

03810-0-021

FHgure 21. Unipolar 2-Quadrant Multiplying Mode, \bur= 010 . Vker
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ADS5546/AD5556

+5V OT
2
I ' I ADRO3
B - TRIM 2= +2.5v -2.5v
vout 7
GND "
J__4 R1A RCOMA REFA ROFSA RFBA\ +5V
- w Lo o &
R1 R2 ROFS | RFB —]
—T_ VDD ._C|:5
c3 =
e I oL LT IoUT N 01w
= AD5546/AD5556 —O VOUT
GND _ 0V TO +2.5V
16/14 DATA
v L
WR LDAC RS MSB —
WR—
LDAC g
RS g
MSB g
FHgure 22. Uhipolar 2-Quadrant Multiplying Mode, \bur= 0t0 +\ker
+15V
2
C1 0 c2 VINU3
1/ 1F
l l ADRO1
B B TRIM - riov
VOuUT 6
GND
J__“ R1 RCOM REF ROF RFB\ 5V oy
) WA ? 1
R1 R2 ROFS RFB b—|
+5V0__T__ VDD T ¢+
C3 C5 L
0.1F I U1 16/14-BIT 1out _\v+ O1FF
= AD5546/AD5556 ADBEL2 +—0 VOUT
GND . +\/_ e —10V TO +10V
16/14 DATA
v _l_ / 01F
WR LDAC RS MSB —
R — ] o a4
LDAC -15v g
RS g
MSB g
Figure 23.4-Quadrant Multiplying Mode, \bur = .Vkerto +\ker
BIPOLAR MODE
4-Quadrant Multiplying Mo de, Vour =... ¥ t0 +\ke
The AD5546/AD5556 catain on-chip al the4-quadrant 10V reference, the circuit yidds a precision, bipolar ...1¥ to
resistorsnecessary for the precision bipolar multiplying +10 Voutput.
operaion. Such a faeture minimizes he number of expnent .
cgm onertsto only a wlt reérence, dual op an af?d Vour = (D/327681 1) xVer (ADSS46) ©)
P ya\oltage - P anp, Vour = (D/163841 1) xVrer (AD5556) (6)

compensation capacitor (see Hgure 23).For exanple, with a

Davsy N DAamA 1 /+~f10



AD5546/AD5}

b56

Table 10 shws ®me d the resuts or the 16-lit AD5546.
Table 10 AD55460utput vs. Code

D in Binary Vour

1111 1111 1111111 +Vrek32,767/32,768)
1000 0000 0000001 +Vrek1/32,768)
1000 0000 0000000 0
011111111111111 ...Xe€1/32,768)
0000 0000 0000000 ... NEF

AC REFERENCE SIGNALTANWTOR

Besides hadling digital wavefams deoded from parallel input
daa, the AD5546/AD5556 hantk equally well low frequercy

ac eference signals fo signal datenuation, channel equalization,
and waveform generation applications. The maximum sgnal
range carbe p to £18V (see Fgure 24).

SYSTEM @LIBRATION

The intial acaracy of the sytem canbe adjusted by trimming
the woltage reference ADROxwith a digtal potentiometer (see
Figure 25).The AD5170 povides a OTP (oretime program-
mable),8-bt adustment tha isideal and rdiable for such cali-
bration. ADIss OTP digital potentiometer canes wih program-
mable oftwarethat simplifies he fatory calbration process.

16/14 DATA )

RIA |RCOMA  VREFA ROFSA RFBA\
R1 R2 ROFS [ RFB
VDD
IouT
U1 16/14-BIT
AD5546/AD5556

WR LDAC RS MSB

GND

mg
LDAC 6 01F = g
RS ~15V 3
MSB g
Fgure 24. Sigal Atenuator with AC Referene
h TT‘
2
1FF 0.1F
I I ADRO3 | 758 |
TRIM —AMA—~Z 10K :
VOuT B
GND $RY.
J__" J= 2.5V
+2.5V
RIA [RCOMA  VREFA ROFSA RFBA
+5V c4
A A A A —C6 O 1|
R1 R2 ROFS | RFB —
_T_ VDD —
cs
c3 jouT Nl o1 =
0.1F I Ul 16/14-BIT -
= AD5546/AD5556 u28 —o
AD8628 vout
GND v 0V TO +2.5V
T
16/14 DATA
A\v4 =
WR LDAC RS MSB =
WR 1
LDAC
RS g
MSB g

FHgure 25Full Span Cdibration
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ADS5546/AD5556

OUTLINE DIMENSIONS

9.80
9.70
9.60

28 15

6.40 BSC

=== 0.20 0.60
COPLANARITY ~ 0.19 ’”‘ SEATING 0.60
0.10 PLANE 0.09 0.45

COMPLIANT TO JEDEC STANDARDS MO-153AE

FHgure 2628-Lead Thin Skmk Small Qutline Package TSSOP
RU28
Dimensians shevn in millimeters

ORDERING GUIDE

¥y
: é%: oz .

Temperature Ordering Package Package

Model RES (Bit) DNL (LSB) | INL (LSB) | Range (°C) Quantity Description Option
AD5546BRU 16 1 +2 ...40 to +125 50 TSSOP-28 RU-28
AD5546BRU-RH7 16 +1 +2 ...40 to +125 1000 TSSOP-28 RU-28
AD5556CRU 14 1 +1 ...40 to +125 50 TSSOP-28 RU-28
AD5556CRU-HH7 14 +1 +1 ...40 to +125 1000 TSSOP-28 RU-28
© 2004 Analog Devices, Inc. All rights reserved. Trademarks and ANALOG
registered trademarks are the property of their respective owners. www.analo g.com
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