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® 14.3 bits p-p in 10mV range |_I ﬂ |_I I
(Noise-free bits)
+ Bits RMS = loggl Vg / Vams) / 10849(2) I_I I_l |_I I g
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ANALOG
DEVICES

Bridge Transducer ADC

AD7730/AD7730L

KEY FEATURES

Resolution of 230,000 Counts (Peak-to-Peak)
Offset Dnift: 5 nV/°C

Gain Dnift: 2 ppm/“C

Line Frequency Rejection: >150 dB

Buffered Differential Inputs

Programmable Filter Cutoffs

Specified for Drift Over Time

Operates with Reference Voltages of 1Vto 5V

ADDITIONAL FEATURES

Two-Channel Programmable Gain Front End
On-Chip DAC for Offset/TARE Removal
FAST5tep™ Mode

AC or DC Exeitation

Single Supply Operation

APPLICATIONS

Weigh Scales
Pressure Measurement

GENERAL DESCRIPTION

The ADTT730 is a complete analog front end for weigh-scale and
pressure measurement applications. The device accepts low-
level signals directly from a transducer and outputs a serial
digital word. The input signal is applied to a proprietary pro-
grammable gain front end based around an analog modulator.

£

The modulator output is processed by a low pass programmable
digital filter, allowing adjustment of filter cutoff, output rate and
settling time.

The part features two buffered differential programmable gain
analog inputs as well as a differential reference input. The part
operates from a single +5 V supply. It accepts four unipolar
analog input ranges: 0 mV to +10 mV, +20 mV, +40 mV and
+80 mV and four bipolar ranges: 10 mV, 220 mV, £40 mV
and £80 mV. The peak-to-peak resolution achievable directly
from the part is | in 230,000 counts. An on-chip 6-bit DAC
allows the remaoval of TARE voltages. Clock signals for synchro-
nizing ac excitation of the bridge are also provided.

The serial interface on the part can be configured for three-wire
operation and is compatible with microcontrollers and digital
signal processors. The ADTT30 contains self-calibration and
systern calibration options, and features an offset drift of less
than 5 nV/°C and a gain drift of less than 2 ppm/°C.

The ADTT30 is available in a 24-pin plastic DIP, a 24-lead
50IC and 24-lead TS50F package. The ADTT30L is available
ina 24-lead SOIC and 24-lead T550F package.

NOTE
The description of the functions and operation given in this data
sheet apply to both the ADT730 and ADTT30L. Specifications

and performance parameters differ for the parts. Specifications
for the ADT730L are outlined in Appendix A.
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FUNCTIONAL BLOCK DIAGRAM
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FASTStep Is a trademark of Analog Devices, [ne.

REV. A

Infurmatﬁun fumished by Analog Devices is balia'.raﬂi 10 I:aDEuc:urata and
reliable. However, no responsibility is assumed by Analog Devices for its
usa, nor for any infringements of patents or other rights of third parties One Technology Way, P.0. B“E_'W'Er Hum_rmd. MA 02062-4106, U.SA.
which may result from its use. No license is granted by implication or Tel: 781/329-4700  World Wide Web Site: http://www.analog.com
otherwise under any patent or patent rights of Analog Devices. Fax: 781/326-8703 © Analog Devices, Inc., 1958

ADT730-SPECIFICATIONS i it e
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Parameter B Version' Units CenditionsComments
STATIC PERFORMANCE (CHP = 1)
Mo Missing Codes® 24 Bits min
Output Noise and Update Rates® See Tables T & 11
Integral Monlinearity 18 ppm of FSE max
Offset Error® See Mote 3 Offset Error and Offset Drift Refor to Both
Offsat Drift vs. Temperature? 5 V" C typ Unipolar Offset and Bipolar Zero Errors
Offset Drift vs. Time' Zh nv/1000 Hours typ
Positive Full-Scale Error™® Sen Mote 3
Positive Full-Scale Drift vs Temp>®7 |2 ppm of FS/°C max
Positive Full-Scale Drift vs Time' 10 pprn of FS/1000 Hours typ
Cain Error®® See Note 3
Cain Drift vs. Temperatura® ®° 2 ppm°C max
Gain Drift vs. Time! 10 ppm/ 1000 Hours typ
Bipolar Megative Full-Scale Errar® See Mote 3
Nepative Full-Scale Drift vs, Temp®® |2 ppm of FSC max
Power Supply Rejection 120 dB typ Measured with Zero Differential Voltage
Common-Mode Rejection (CMR) 120 dB min At DC. Measured with Zero Differential Voltage
Analog Input DC Bias Current? 50 nA max
Analog Input DC Bias Current Drift! 100 PASC typ
Analog Input DC Offset Current® ] nA max
Analog Input DC Offset Current Drift* |50 PASC typ
STATIC PERFORMANCE (CHP = )
Mo Missing Codes 24 Bits min SKIP = 01
Crutput Moise and Update Rates See Tables 111 & TV
Integral Monlinearity 14 ppm of FSR max
Offsat Error See Mote 3 Offset Error and Offset Drift Refer to Both
Offset Drift vs. Temperature® 0.5 W typ Unipalar Offset and Bipolar Zero Errors
Offsat Drift vs. Time' 2.5 uv/1000 Hours typ
Positive Full-Scale Error® See Mote 3
Positive Full-Scale Drift vs. Temp® 7 |0.6 WEC typ
Positive Full-Scale Drift vs. Time' 3 WV/1000 Hours typ
Galn Error® See Note 3
Gain Drift vs, Temperature™*® 2 ppm°C typ
Gain Drift vs. Time! 10 ppm/ 1000 Hours typ
Bipolar Megative Full-Scale Error See Mote 3
Megative Full-Scale Dirift vs. Temp 0.6 W typ
Power Supply Rejection a0 dB typ Measured with Zero Differential Voltage
Common-Mode Rejection (CMR] on AIN | 100 dB typ At DC. Measured with Zero Differential Voltage
CME on REF IN 120 dB typ At DC. Measured with Zero Differential Voltage
Analog Input DC Blas Current G0 N4 max
Analog Input DC Blas Current Drift 150 PAPC typ
Analog Input DC Offset Current a0 nA max
Analog Input DC Offset Current Drift | 100 PASC typ

7t

-
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ANALOG INPUTS/REFERENCE INFUTS

Mormal-Modle 50 Hz Rejection’
Mormal-Mode 60 Hz Rejection?
Common-Mode 50 Hz Rejection®
Common-Mode 60 Hz Rnajlanz'rln:m2
Analog Inputs

Differential Input Voltage Ranges'!

Absolute/ Common-Mode Voltage'?

Reference Input
REF IN(+) - REF IN(-) Voltage
REF IN(+) - REF IN(-) Voltage
Absolute/Common-Mode Valtage!®

NO REF Trigger Vaoltage

88

88

120

120
Oto+10or£l0
0 to +20 or £20
0 to +40 or £40
0 to 480 or £80
ACGND + 1.2V
AVpp- 085V
+2.0

+5

AGND - 30 mV
AVpp + 30 mV
0.3

.65

dB min
dBE min
dB min
dBE min

my nom
mV nam
mV nam
my nom
W min
W max

W nom
W nom
W min
W omax
W min
W max

From 49 He to 51 Hz
From 59 Hz to 6] Hz
From 49 He to 51 Hz
From 59 Hz to 6] Hz

Assuming 2.5 V or 5 V Reference with
HIREF Bit Set Appropriately

aln = 250
Gain = 125
Gain = 6i2.5
Gain = 31.25

HIREF Bit of Mode Register = 0
HIREF Eit of Mode Register = |

NO REF Bit Active [f Vyep Below This Voltage
NO REF Bit Inactive If Vpgp Above This Voltage

70
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Parameter B Version! Units Conditions/ Comments
LOCIC INPUTS
[nput Current 10 LA max
All Inputs Except SCLE and MCLE IN
Vi, Input Low Voltage 0.3 W max Vpp=+5V
Vi, Input Low Voltage 0.4 V max DNpp =43V
Vi, Input High Voltage 2.0 W min
SCLK Cnly (Schmitt Triggered Input)
Ve 1.4/3 Y min to V max INpp=+5V
VT, 1125 V min to V max DVpp =43V
V. 0.8/1.4 W min to ¥ max V=43V
V. 0.4/1.1 WV omin o'V max CVpn=+3V
V1. -V 0.4/0.8 W omin toV max Vpp=+5V
V1. -V 0.4/0.8 Vomin to ¥V max Npp=+3V
MCLE IN Only
Vi, Input Low Voltage 0.3 W max Npp=+5V
Vi, Input Low Voltage 0.4 W max Vo =+3V
Vinn, Input High Voltage 3.5 WV min DNpp =45V
Vi, Input High Voltage 2.5 W min Npp=+3V
LOGIC OUTPUTS (Including MCLE OUT)
Vo, Output Low Veltage ek = 800 A Except for MCLE OUT',
0.4 V max Vop =45V
Vi, Output Low Voltage Iy = 100 WA Excapt for MCLE OUT!,
0.4 V max Vpp" =43V
Vou, Output High Voltage Ispupce = 200 A Except for MCLE OUTY,
4.0 V min Vop = 45V
Viy, Output High Voltage Isgupce = 100 A Except for MCLE oUT!;
Vop - 06V | Vmin Vo' = +3V
Floating State Leakage Current 10 LA max
Floating State Output k‘ZaJ:ad'rann:E-z b pF typ

44
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TRANSDUCER EURNOUT
AIMI{+) Current -1on MA Nom
AIM1{-) Current 1 nA nom
Initial Tolerance @ 25°C t10 % tyvp
Drift* 0.1 %°C typ
OFFSET (TARE) DAC
Resolution il Eit
L5B Size 2326 iV min'm max 2.5 mv Mominal with 5 ¥ Reference {REF IMN/2000)
DAC Drift!® 2.5 ppm°C max
DAC Dirift vs. Time™* 1® 25 ppm/1000 Hours typ
Cifferential Linearity -0.25/+0.75 L5E max Guaranteed Monotonic
SYSTEM CALIERATION
Positive Full-Scale Calibration Limit!" .05 = F5 WV omax F5 [s the Mominal Full-Scale Voltage
(10 mV, 20 mV, 40 mV or 80 mV)
Negative Full-Scale Calibration Limit"? -105%FS | Vmax
Offset Calibration Limit " -1.05 x F5 V max
Input Span" 0.8%FS V min
2.1 xF5 W max
POWER REQUIREMENTS
Power Supply Voltages
AVpp - AGND Vaoltage +4.75 to +5.25] V min to ¥V max
CW pp Waltage +2.7to +5.25 | Vmin to ¥V max With ACND =0V
Power Supply Currents External MCLE. Digital I'Ps = 0V or DVp
A¥pp Current (Mormal hModa) 10.3 M4 max All Input Ranges Except 0 mV o +10 mV and £10 mY
AVpp Current (Wormal hoda) 22.3 mA max Input Ranges of 0 mV to +10mV and £10 m¥ Only
DV pp Current (Mormal hMode) 1.3 mA max DVppof 2.7 Vo33V
DV Current (Mormal hMode) 2.7 mA max DVppof 475V 0 5.25 ¥
AVpp + DVpp Current (Standby Mode) | 25 WA max Typically 10 pA. External MCLE IN =0V or DVpp
Power Dissipation AVpp = DVpp = +5 V. Digital IPs = 0V or DVpp
Mormal hMode G5 W max All Tnput Ranges Except 0 mV to +10 mV and £10 mY¥
125 W max Input Ranges of 0mY to +10mV and £10 mV Cnly
Standby Mode 125 W max Typically 50 pW. External MCLE IN = 0V or DVon

AD7730/AD7730L

Y
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NOTES
Temperature range: -40°C to 485°C

“Sample e g il e
"Th ofee or 2o aumbersvith CHP = | are typially 3 g poccalbration, el -5 calbiton edics this by abet | V. Offiet mumbers with CHP = Ocan be o

|V precllbraton, Iotemal e 3cale caleaton recices this 0 2 ¥ typcal. Systm 2ers el callati redices afst nuimbers with CHP = | anid CHP = 0t the onder of he
e, Cln errors can e o 3000 pm precallation with CHP = 0 and CHP = | Pecotaming nieenalfullscle callbrations o e B0 mV range recuces the gal amor {0 s than
10 g B the 5 i s 40 ¥ garges, o aboat 250 g o e 25 g an b0 ot 308 s ot 10 Y range, System Full-scle callration redicesthis o the cder of
e o, Potve: s regaive Full el ecvors can b calculat ram the ot nd galneveors,

_‘Thas.e nmbers are generated during M testng of he part
"Pesttive Full-Scale Eavor nclucks Offsed Eroors (Lnipolar Offset Eroror Bpolar Zeo Error) and apples to both unipolar and bipela inpu ranges, Sae Terminclogy.

“Recalibraton at any tempetatare il romowe hese aeors,

Pl Scle Do ineldes Offst Dt Uniolar Ok it or Bpolar o D) anc e o boh anfplar and bipelr it anges,
8Cain Exror 3 messure ofthecrence between the s and the el sgan betwe any tw oot n he transer Auncton, The two polnts st calealas the gan

eator e posfve Al scale and negattve full scale, See Temminalogy.

i Errr DR i span cifand s ffectely the i o e ot el calbotions aly v pformed.
Wk Mg Coes pformanc with CHP = 0 and SKIP = | 15 rocuced beki 24 bt o SF s kwer than 160 deciml,

T alog it voltagefange an the AINL(+) and AIN2{#) tapss s given hese wih fespect to the votage on the AINL - and AINZI-) nps restvely,

T comman- o vlage g o (e nput s apglespravide e bt it veltage specfeaion s ey
e comme-mode voltagerange on the eftence gt g (REF 1N+ ) ancd REF INI-) applies provicd the absolut it voltage specicaton f oheyed

'*Thas.e gl catpat Il apply o thi ML OUT cutpat oy when 1 15 Lo with a single CHAOS load.

el 0 Ve ol g upu et D0, D1, ACY and ACY, it 0 i AV, oo o, e ot g high o s oo s s et by AV
T i b reprsets the tolaldot of the chanve with & s it and the DAC outpt e il e,

A calbratin, 1 the npst velage e pastoe Rl sal, theconverter il aatpatall 1. 1 ehe it b e than megatve Foll scale, th i outps o B

" These o o span s applyprovide the b nput vlage spefcaton s e The et abrtion i apple o b he ol e ot e
bipclar zer ol

Specilications sutject o change withat notice
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(Wp= +4.75V 10 +.251; DV = +27V 0 +5.25 1 AGND = DGND = 0V; gy = 49152 Nz

TIMING CHARACTERISTICS" tog=01 oge 1Dy st

Limit at Typy to Tygay
Parameter (B Version) Units Conditions/ Comments
Master Clock Range l MHzmin | For Specified Performance
5 MHz max
fy 50 nsmin | SYNC Pulsewidth
fy a0 ns min RESET Pulsewidth
Read Operation
ty 0 nsmin | RDY to CS Setup Time
ty 0 nsmin | CS Falling Edge to SCLK Active Edge Setup Time’
;! 0 nsmin | SCLK Active Edge to Data Valid Delay’
60 mmax | DVpp=+475 Vi +3.25V
80 mmax | DVpp=+270Vio 33V
toy 0 nsmin | CS Falling Edge to Data Valid Delay
60 nsmax | DVpp=+475 Vi +5.25V
&0 nsmax | DVpp=+27Vio 433V
ts 100 nsmin | SCLK High Pulsewidth
ty 100 ns min SCLE Low Pulsewidth
ty 0 nsmin | CS Rising Edge to SCLK Inactive Edge Hold Time’
ly" 10 nsmin | Bus Relinquish Time after SCLK Inactive Edge’
80 s max
b 100 nsmax | SCLK Active Edge to RDY High* 7
Write Operation
t 0 nsmin | CS Falling Edge to SCLK Active Edge Setup Time’
iz 30 nsmin | Data Valid to SCLK Edge Setup Time
fa 25 ns min Data Valid to SCLK Edge Hold Time
m 100 s min SCLK High Pulsewidth
2 100 ns min SCLE Low Pulsewidth
i 0 nsmin | CS Rising Edge to SCLK Edge Hold Time

£4
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NOTES

e st gl et e complonc, A it sl e speed v =16 (05 00 Y )t B ok b 16,
e Fgurs 1B3nd 10

LK st g s llg g of SCLI it POL = 1 SCLE v e g g o SCLK vt POL = 0

Those nunbers e mesred with e ool of P | and el g h e s o hs ko the e o Vo s

T spccation ol comes i ploy 1 g o ol SCLI o FOL. = 1) o 15 o ol CLE i i POL= 0,1l iy reued o
efcing to DSP machlnes

T mar ae Qoo e e e by et g 15V e ke wh hs et of e 1. The mesured b b i
ottt back o emovaficts o charging o schartg the 30 capacho. This means that the s quted i the tintag ek e e tue b
et o e part i 5 suchave Independnt of eeonal bus oacing caaciances,

RO oo gl the e rom et e am it updete, hesme it b e g, e e RV s g, ahough e sl
i ke hat subsuent réads o ot oceur los o Eh et uput update,
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ADT730/ADTT30L

ABSOLUTE MAXIMUM RATINGS*

(Ty = +25°C urdass otherwise noed)

AVipo AGND o D3V 4TV
Ao DGND o A3V 4TV
DV AGND ..o D3V IATY
DVpto DGND o D3V IHTV
AGNDWDGND o -V 403V
AV DV o, LVio4hV

Analog Input Voltage 10 AGND ... -0.3Vio AVpp# 03V
Reference Input Voltage to AGND .. 0.3V o AVpp# 03V

+0,

AINREF IN Current (Indefiit) .. L JimA
Digial nput Voliage t DGND ... []3Vto DVDD+ 03V
Digtal Output Voltage 10 DGND .. 0.3V 1o Dl + 0.3V
Cutput Vltage (ACX, ACK DI Dl) 1o DGND

............................ 3Vt AVpp+ 03V
Operating Temperature Range

Industial (B Version) ............. WCto483°C

Storage Temperature Range ... §3C o +130°C
Junction Temperature ... +[30°C

\A

Plastc DIP Package, Power Disdpation ... 450 mW
By Themal Ipedace . ............... SO
Lead Temperature (Sodering 105 ... ... +260°C

TS30P Package, Pover Disspation ........... 0 mW
By Terml Inpedaee ................ IO
Lead Temperature, Soldring

Vapor Phse (f0sec] ................. #I5C
Infraed (15%8) ..o, $20C

SOIC Package, Porwer Dissipation ... &30mW
O Thermal Impeance ................ TECW
Lead Temperature, Soldering

Vapor Phase (isec] ................. #I5C
Infraved (1558c) ..o HC

*Stresas abiove these sted under Absolut Maimum Ratings may cause

permanent damage o the davie. This [sa siress ating anly, functonal
aperatlon of the device atthese arany other canditions hove those lited n
e cperaiona sectlans ofthis specificaton I nat implied. Expostre to
atsclte maxlmum ratng candltons for etended periods may afac devlce
rellabily.

—
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ORDERING GUIDE

Temperature Package Package
Model Range Description Options
ADTTI0EN -40°C to +85°C Plastic DIP MN-24
ADTTI0ER -40°C to +85°C Small Cutline R-24
ADTTI0BRU -40°C to +85°C Thin Shrink Small Cutline RL-24
EVAL-ADTT3I0EE Evaluation Board
ADTT30LER -40°C to +85°C Small Outline R-24
ADTT30LBEU -40°C to +85°C Thin Shrink Small Cutline RELI-24
EVAL-ADTTI0LEE | Evaluation Board

9 lypqsc [B0DjL AT DViggy = +5V
100p4 AT DVgg = +3V)

TO OUTPUT

HH I:' "1.3"!'

50pF

8 I!CILFJ:EﬂﬂDI“" AT Dl"'ll:ll:l = +5Y
T 100ju8 AT Diigg = +3V)

Figure 1. Load Circuit for Access Time and Bus Relinguish Time

CAUTION

8D {electrostatlc discharge] sensitive device. Electrostati charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection

Although the ADTT30 features proprletary ESD) protection clcutry, permanent damage may W “

occur on devices subjected to high energy electrostati discharges. Therefore, proper ESD
precautons are recommended to avaid performance degradation or logs of functionaliy,
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AD7730/AD7730L

DIFFERENTIAL PROGRAMMABLE
EUFFER AMPLIFIER PROGRAMMABLE GAIN REFEREMCE SIGMA-DELTA ADC DIGITAL FILTER
AMPLIFIER
THE BUFFER ANPLIFIER THE REFERENCE INFUT T THE THE &13MA-DELTA TWWD $TAGE FILTER THAT
PRELENT! & HIGH MFEDANCE | | THE PROGRAMMABLE GAIN PART I8 DIFFESENTIAL AND | | ARCHTECTURE EXIURES 34EIT2| |  ALLOWS PAOGRAMMING OF
IPLUT $TAGEFOR THE ANALOE | |  AMPLIFIER ALLOWS FOUR FACILITATES RATOMETRIC H0 MIZ3ING CODER. THE QUTFUT UFDATE RATE AND
INFUTS ALLOWING HIGMIFICANT| | UNIPOLAR AND FOUR EIPOLAR | | OFERATION. THE REFERENCE | | ENTIRE SIBMA-DELTA ADC CAN | | SETTLING TIME AND WHICH HAS
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JEEPAGE 24 #EE PAGE 4 $EE PAAE 25 IEE PAGE 28 SEEPAGE 28
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THE 3TANDEY MIDE RECUCER
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= |
AINO— + |
.

SIGMA- PROGRAMMAELE LI CLOCK DSCILLATOR
DELTA DIGITAL CIRCUIT
MUK f 5 LHUDLIL.'!LTGR FILTER |
= _
____________ THE CLOCK 20URCE FOR THE
- BUFFER S PART CAN BE PROVIDED BY AN
[+ I cLOCK MCLKIN EXTERNALLY-APFLIED CLOCK OR
I EY COMMECTING & CRY2TAL OR
AINZ[-)D0C AGHD | pac SERIAL INTERFACE GENERATION MCLK OUT | CERAMICRESCHATOR ACROEE
,.i_ AHD CONTROL LOGIC THE CLOCE FINE
-~ |_ REGISTER BAHH—l
P | <] | 8CLK SEEPAGE 27
v ] \ | le—0TE
CALIERATION
ANALDG MULTIPLEXER ~ | | mcROCONTROLLER | DIN
A TWO.CHANNEL DFFERENTIAL | ACAL) EII:rArEﬂ ol :_ ] DouUT
WULTIFLEXER SWITCHEL OME OF
THE TWO DFFZRENTIAL BPLT | ACK ELOCK _I __________ I‘k
CHASKELS TO THE BUFFER l‘ SERILL INTERFACE
AMFLIFIER. THE MULTFLEXER |3 } o, {} { 1
CONTROLLED Wik THE ZERIAL AGHD | DGHD POL TIF BEEET 3PH.COMPATIBLE OR DAP-
INTERFACE COMFATIBLE JERIAL INTERFACE
WHICH CAN BE OPERATED FROM
IEE PAAE JU3T THREE WIREL ALL
FUMCTIONS OM THE PART
CAMBE ACCEZSEDVIA
THE SERIAL INTERFACE
SEE PAGEJ5
AC EXCITATION OUTPUT DRIVERS OFFSETITARE DAC REGISTER BANK
FOR AC-EXCITED BRIDGE THE $ECOMD ANALDE MPUT ALLOWS & PROGRANMMED THIFTEES REISTERS CONTROL
APPLICATIONS, THE AL CHAKKEL CAN BE VOLTAGE TO BEEITHEAADDED | [ ALL FUNCTIONE O THE PART AND
CUTPUTS FROVIOE SIGHALS ARECONFRIURED TO EECONE T 0F BUSTRACTED FROM THE PROVIDE STATUS INFORMATION
THAT CAY BE U3ED TO SWITCH CUTPUT DU3TAL PORT LINES ANBLOG MPUT SIGNAL EEFORE AND CONVERZION RESULTS
THE POLARITY OF THE ERIDGE WHICH CAX BE PROGRAMMED IT 18 AFPLIED TO THE P34
EUCITATION VOLTAGE CWER THE 2ZRLAL INTERFACE EE PAGE 11
SEE PAGE M
BEE PAGE 4 IEEPAAE

*&P1 15 & TRADEMARK OF MOTOROLE, INC.

Figure 2. Detailed Functional Block Diagram
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ADTT30/ADTT30L

[MPUT CHOPRING 2INCE FILTER BKIP WODE J-TAPFIR FILTER
THE AMALCKS INFUT TO THE PART CAN BE THE ERIT STAAE OF THE DAL FILTESING B4 $IF MODE, THERE 14 NG SECOND [N NORMAL DPERATING MODE, THE
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Figure 3. Signal Frocessing Chain
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PIN CONFIGURATION

P

scLK[ 1] 24] DGHD
MCLK IN [ 2] B

MCLK OUT [ 3] 22| DIN
poL[ 4 21| DouT
BYNE | 5 20 |ADY
mezET [ ADYTT30 =l
Vasas [ 7| Hok to Seaie) |18 | STARDEY
AGND | 8 17| A
e El 16| ACK

A=} [10] [15] REF M-
& [11] [14] REF 1M+)

siN2{+)D1 [12] 13] amz-yoo
PIN FUNCTION DESCRIPTIONS
Pin
No. | Mnemonic | Function
I | 5CLK Serial Clock. Schmitt-Triggered Logic Input. An external serial clock is applied to this input to transfer serial

data to or from the AD7730. This serial clock can be a continuous clock with all data transmitted in a con-
tinuous train of pulses. Alternatively, it can be a noncontinuous clock with the information being transmitted
to or from the ADT730 in smaller batches of data.

2 | MCLEIN | Master Clock signal for the device. This can be provided in the form of a crystaliresonator or external clock. A
crystal/resonator can be tied across the MCLE IN and MCLK OUT pins. Alternatively, the MCLE IN pin
can be driven with a CMOS-compatible clock and MCLE OUT left unconnected. The ADT7T30 is specified
viith a clock input frequency of 4.9152 MHz while the ADTT30L is specified with a clock input frequency of
24576 MHz.

Yo
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AD7730/AD7730L

Pin
N,

Mnemonic

Function

MCLKOUT

POL

SYNC

RESET

Vais

AGND

AVrp
AIN1(#)

AIN1{)
AIN2(+)/D1

When the master clock for the device is a crystal resonator, the crystaliresonator is connerted between MCLK IN
and MCLK OUT. If an external clock is applied to the MCLK IN, MCLE OUT provides an inverted clock sig-
nal. This clock can be used to provide a clock source for external circuits and MCLE OUT is capable of driving
one CMOS load. Tf the user does not require it, MCLE OUT can be turned off with the CLEDIS bit of the Mode
Register. This ensures that the part is not burning unnecessary power driving capacitance on the MCLE OUT pin.

Clock Polarity. Logic Input. This determines the polarity of the serial clock. If the active edge for the proces-
sor is a high-to-low SCLEK transition, this input should be low. In this mode, the ADT730 puts out data on the
DATA OUT line in a read operation on a low-to-high transition of SCLK and clocks in data from the DATA
IN line in a write operation on a high-to-low transition of SCLK. In applications with a noncontinuous serial
clock (such as most microcontroller applications), this means that the serial clock should idle low between
data transfers. If the active edge for the processor is a low-to-high SCLK transition, this input should be high.
In this mode, the ADTT30 puts out data on the DATA OUT line in a read operation on a high-to-low transi-
tion of SCLK and clocks in data from the DATA IN line in a write operation on a low-to-high transition of
SCLK. In applications with a noncontinuous serial clock (such as most microcontroller applications), this
means that the serial clock should idle high between data transfers.

Logic Input that allows for synchronization of the digital filters and analog modulators when using a number
of ADT730s. While SYNC is low, the nodes of the digital filter, the filter control logic and the calibration
control logic are reset and the analog modulator is also held in its reset state, SYNC does not affect the digital
interface but does reset RDY to a high state if it is low. While SYNC is asserted, the Mode Bits may be set up
for a subsequent operation which will commence when the SYNC pin is deasserted.

Logic Input. Active low input that resets the control logic, interface logic, digital filter, analog modulator and
all on-chip registers of the part to power-on status. Effectively, everything on the part except for the clock
oscillator is reset when the RESET pin Is exercised.

Analog Output. This analog output is an internally-generated voltage used as an internal operating bias point.
This cutput is not for use external to the ADTT30 and it is recommended that the user does not connect any-
thing to this pin.

Ground reference point for analog circuitry,

Analog Positive Supply Viltage. The AVpp to AGND differential is 5 V nominal.
Analog Input Channel 1. Positive input of the differential, programmable-gain primary analog input pair. The
differential analog input ranges are 0 mV to +10 mV, 0 mV to +20 mV, 0 mV to +40 mV and 0 mV to +80 mV
in unipolar mode, and +10 mV, £20 mV, £40 mV and 80 mV in bipolar mode.

Analog Input Channel 1. Negative input of the differential, programmable gain primary analog input pair.

Analog Input Channel 2 or Digital Output 1. This pin can be used either as part of a second analog input
channel or as a digital output bit as determined by the DEN bit of the Mode Register. When selected as an
analog input, it is the positive input of the differential, programmable-gain secondary analog input pair. The
analog input ranges are 0 mV to +10 mV, 0 mV to +20 mV, 0 mV to +40 mV and 0 mV to +80 mV in unipo-
lar mode and 10 mV, 220 mV, 240 mV and £80 mV in bipolar mode. When selected as a digital output,
this cutput can programmed over the serfal interface using bit D1 of the Mode Register.

\g
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13

14

15

16

17

AINZ(-)/D0

REF IN(+)

REF IN(-)

ACX

ACX

Analog Input Channel 2 or Digital Output 0. This pin can be used either as part of a second analog input channe]
or as a digital output bit as determined by the DEN bit of the Mode Register. When selected as an analog input, it
is the negative input of the differential, programmable-gain secondary analog input pair. When selected as a digital
output, this output can programmed over the serial interface using bit DO of the Mode Register.

Reference Input. Positive terminal of the differential reference input to the AD7730. REF IN(+) can lie
anywhere between AVpp, and AGND. The nominal reference voltage (the differential voltage between REF
IN(+) and REF IN(-)) should be +5 V when the HIREF bit of the Mode Register is | and +2.5 V when the
HIREF bit of the Mode Register is 0.

Reference Input. Negative terminal of the differential reference input to the ADT730. The REF IN(-) poten-
tial can lie anywhere between AVpp and AGND.

Digital Output. Provides a signal that can be used to contral the reversing of the bridge excitation in ac-
excited bridge applications. When ACX is high, the bridge excitation is taken as normal and when ACX is
low, the bridge excitation is reversed (chopped). If AC = 0 (ac mode tumned off) or CHP = 0 (chop mode
turned off), the ACX output remains high.

Digital Output. Provides a signal that can be used to control the reversing of the bridge excitation in ac-
excited bridge applications. This output is the complement of ACX. In ac mode, this means that it toggles in
anti-phase with ACX . If AC = 0 {ac mode turned off) or CHP = 0 (chop mode turned off), the ACX output
remains low. When toggling, it is guaranteed to be nonoverlapping with ACX. The non-overlap interval, when
both ACX and ACX are low, is one master clock cycle,

Yy
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ADT730/ADT730L

Pin

Munemonic

Funciion

18

19

20

22

23
24

STANDBY

cs

pout

DIN

DVp
DGND

Logic Input. Taking this pin low shuts down the analog and digital circuitry, reducing current consumption to
the 5 PA range. The on-chip registers retain all their values when the part is in standby mode.

Chip Select. Active low Logic Input used to select the ADTT30. With this input hardwired low, the ADTT730
can operate in its three-vire interface mode with SCLK, DIN and DOUT used to interface to the device, CS
can be used to select the device in systems with more than one device on the serial bus or as a frame synchro-
nization signal in communicating with the ADT730.

Logic Output. Used as a status output in both conversion mode and calibration mode. In conversion mode, a
logic low on this output indicates that a new output word is available from the ADT730 data register. The
RDY pin will return high upon co mpletion of a read operation of a full output word. If no data read has taken
place after an output update, the RDY line will return high prior to the next output update, remain high while
the update is taking place and return low again. This gives an indication of when a read operation should not
be initiated to avoid initiating a read from the data register as it is being updated. In calibration mode, RDY
goes high when calibration is initiated and it returns low to indicate that calibration is complete. A number of
different events on the AD7730 set the RDY high and these are outlined in Table XVIIL

Serial Data Output with serial data being read from the output shift register on the part. This output shift
register can contain information from the calibration registers, mode register, status register, filter register,
DAC register or data register, depending on the register selection bits of the Communications Register.
Serial Data Input with serial data being wrritten to the input shift register on the part. Data from this input
shift register is transferred to the calibration registers, mode register, communications register, DAC register
or filter registers depending on the register selection bits of the Communications Register.

Digital Supply Voltage, +3 Vor +5 V nominal.

Ground reference point for digital circuitry.
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TERMINOLOGY
INTEGRAL NONLINEARITY
This is the maximum deviation of any code from a straight line

passing through the endpoints of the transfer function. The end-

points of the transfer function are zero scale (not to be confused
with bipolar zero], a point 0.5 LSE below the first code transi-
tion (000, .. 000 to 000, . . 001) and full scale, a point 0.5 LSB
above the last code transition (111, .. 110t 111, .. 111). The
error is expressed as a percentage of full scale.

POSITIVE FULL-SCALE ERROR

Pasitive Full-5cale Error is the deviation of the last code transition
(111, .. 10t 111 ... 111 from the ideal AIN(+) voltage
(AIN(-) + Vppe/GAIN - 3/2 LSBs). It applies to both unipolar
and bipolar analog input ranges. Pasitive full-scale error is a
summation of offset error and gain error.

UNIPOLAR OFFSET ERROR
Unipelar Offset Error is the deviation of the first code transition

from the ideal AIN(+] voltage (AIN(-) + 0.5 LSB) when oper-
ating in the unipolar mode.

BIPOLAR ZERO ERROR

This is the deviation of the midscale transition (0111 ... 111 o
1000 .. 000) from the ideal AIN(+) voltage (AIN(-) - 0.5 LSE}
when operating in the bipolar mode,

GAINERROR

This is a measure of the span errar of the ADC. It is a measure
of the difference between the measured and the ideal span be-
tween any two points in the transfer function. The two points
used to calculate the gain error are full scale and zero scale.

A

BIPOLAR NEGATIVE FULL-SCALE ERROR

This is the deviation of the first code transition from the ideal
AIN(+) voltage (AIN(-] - Vppe/GAIN + 0.5 LSB) when operat-
ing in the bipolar mode. Negative full-scale error is a summation
of zero error and gain error.

POSITIVE FULL-SCALE OVERRANGE

Positive Full-5cale Overrange is the amount of overhead avall
able to handle input voltages on AIN(+) input greater than
AIN(-) + Vppp/GAIN (for example, noise peaks or excess volt-
ages due to system gain errors in system calibration routines) with-
out introducing errors due to overloading the analog modulatar
or overflowing the digital filter.

NEGATIVE FULL-SCALE OVERRANGE

This is the amount of overhead available to handle voltages on
AIN(4) below AIN(-) - Vigp/GAIN without overloading the
analog modulator or overflowing the digital filter.

OFFSET CALIBRATION RANGE

In the system calibration modes, the AD7730 calibrates its
offset with respect to the analog input. The Offset Calibration
Range specification defines the range of voltages the ADT730
can accept and still accurately calibrate offset.

FULL-SCALE CALIBRATION RANGE
This is the range of voltages that the ADT730 can accept in the
system calibration mode and still calibrate full scale correctly.

INPUT SPAN

In system calibration schemes, two voltages applied in sequence
to the ADT730’s analog input define the analog input range.
The input span specification defines the minimum and maxi-
mum input voltages, from zero to full scale, the ADT730 can
accept and still accurately calibrate gain.



