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Model Supply Range Description Options
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EVAL-AD7705EB EvaluationBoard
IAD7706BN 2.7Vto5.25V -40°C to +85C PlasticDIP N-16
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IAD7706BRU 2.7Vto5.25V -40°C to +85°C TSSOP RU-16
EVAL-AD7706EB EvaluationBoard
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Parameter B Version! Units Conditions/Comments
STATIC PERFORMANCE
No Missing Codes 16 Bits min Guaranteed by Design.Filter Notch < 60 Hz
Output Noise See Tables| andlll Dependson Filter Cutoffs and Selected Gain
Integral Nonlinearity 2 +0.003 % of FSR max Filter Notch < 60 Hz. Typically 0.0003%
Unipolar Offset Error See Note 3
Unipolar Offset Drift* 0.5 HVPC typ
Bipolar Zero Error See Note 3
Bipolar Zero Drift 4 0.5 uv/°C typ For Gains1, 2 and 4
0.1 MVPC typ For Gains8, 16, 32, 64 and 128
Positive Full-Scale Error® See Note 3
Full-Scale Drift* © 0.5 BV/°C typ
Gain Error” See Note 3
Gain Drift* 8 0.5 ppm of FSRFC typ
Bipolar Negative Full-Scale Error? +0.003 % of FSRtyp Typically* 0.001%
Bipolar Negative Full-Scale Drift* 1 KV/°C typ For Gainsof 1to 4
0.6 MV/C typ For Gainsof 8 to 128
JANALOG INPUTS/REFERENCE INPUTS Specifications for AIN and REF IN UnlessNoted
Input Common-Mode Rejection(CMR)?
Vop=5V
Gain=1 96 dB typ
Gain= 2 105 dB typ
Gain=4 110 dB typ
Gain= 8128 130 dB typ
Voo =3V
Gain=1 105 dB typ
Gain=2 110 dB typ
Gain=4 120 dB typ
Gain= 8128 130 dB typ
Normal-Mode 50 Hz Rejection? 98 dB typ For Filter Notches of 25Hz, 50 Hz,+0.02 x fyorch
Normal-Mode 60 Hz Rejection? 98 dB typ For Filter Notches of 20 Hz, 60 Hz, £0.02 x fyorch
Common-Mode 50 Hz Rejection? 150 dB typ For Filter Notches of 25 Hz, 50 Hz, £0.02 x fyorch
Common-Mode 60 Hz Rejection? 150 dB typ For Filter Notches of 20Hz, 60 Hz,£0.02 x fyotch
Absolute/Common-Mode REF IN Voltage?| GND to Vpp V min to V max
Absolute/Common-Mode AIN Voltage® GND - 30 mV V min BUF Bit of Setup Register = 0
Vpp + 30 mV V max
Absolute/Common-Mode AIN Voltage>® | GND + 50mV V min BUF Bit of Setup Register= 1
Vpp - 1.5V V max
AIN DC Input Current? 1 nA max
AIN SamplingCapacitance? 10 pF max
AIN Differential Voltage Range10 0to +VgedGAIN ! nom Unipolar Input Range (B/U Bit of Setup Register = 1)
VredGAIN nom Bipolar Input Range (B/U Bit of Setup Register = 0)
AIN Input Sampling Rate,fs GAIN X fei i n/64 For Gainsof 1to 4
feLkin/8 For Gainsof 8 to 128
Referencdnput Range
REF IN(+) - REFIN() Voltage 1/1.75 V min/max Vpp = 2.7V 10 3.3 V. Vger= 1.225 % 1% for Specified
Performance
REF IN(+) - REFIN(H Voltage 1/3.5 V min/max Vpp =4.75V 10 5.25 V. Vrer= 2.5 * 1% for Specified
Performance
REF IN Input SamplingRate, fs foLkin/64
LOGIC INPUTS
Input Current
All Inputs Except MCLK IN *1 KA max Typically£20 nA
MCLK +10 HA max Typically £2HA
All Inputs Except SCLK and MCLK IN
VinL, Input Low Voltage 0.8 V max Vpp=5V
0.4 V max Vpp =3V
VinH, Input High Voltage 2.0 V min Vpp =3V and5V
SCLK Only (Schmitt TriggeredInput) Vpbp = 5V NOMINAL
Vs 1.4/3 V min/V max
Vr_ 0.8/1.4 V min/V max
Ve =V1_ 0.4/0.8 V min/V max
SCLK Only (Schmitt TriggeredInput) Vpp = 3V NOMINAL
Vs 1/2.5 V min/V max
Vr_ 0.4/1.1 V min/V max
V1o Vr_ 0.375/0.8 V min/V max
MCLK IN Only Vpp =5V NOMINAL
VinL, Input Low Voltage 0.8 V max
VinH, Input High Voltage 3.5 V min
MCLK IN Only Vpp = 3V NOMINAL
VinL, Input Low Voltage 0.4 V max
VinH, Input High Voltage 2.5 V min
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PoEl+i
Parameter B Version?! Units Conditions/Comments
LOGIC OUTPUTS (Including MCLK OUT)
VoL, Output Low Voltage 0.4 V max Isnk = 800MA Exceptfor MCLK OUT}2Vpp =5 V.
VoL, Output Low Voltage 0.4 V max Isnk = 100MA Exceptfor MCLK OUT}2Vpp = 3 V.
Vou, Output High Voltage 4 V min Isource= 2001 A Exceptfor MCLK OUT}Vpp = 5V.
Vou, Output High Voltage Vpp 0.6 V min Isource= 100MA Exceptfor MCLK OUT}Vpp = 3 V.
Floating State Leakage Current +10 HA max
Floating State Output Capacitance3 9 pF typ
Data Output Coding Binary Unipolar Mode
OffsetBinary Bipolar Mode
SYSTEM CALIBRATION
Positive Full-Scale Calibration Limit* (1.05* Vrep)/GAIN V max GAIN Is the Selected PGA Gain (1 to 128)
Negative Full-Scale Calibration Limit% —(1.05 x Vgep/GAIN | V max GAIN Is the Selected PGA Gain (1 to 128)
Offset Calibration Limit** —(1.05 X Vgep/GAIN | V max GAIN Is the Selected PGA Gain (1 to 128)
Input Span’® (0.8% Vger)/GAIN V min GAIN s the Selected PGA Gain (1 to 128)
(2.1 x Vgep)/GAIN V max GAIN Is the Selected PGA Gain (1 to 128)
POWER REQUIREMENTS
Vpp Voltage +2.7t0 +3.3 V min to V max For Specified Performance
Power Supply Currentg® Digital I/Ps= 0V or Vpp. External MCLK IN and
CLK DIS=1
0.32 mA max BUF Bit = 0. foi v = 1 MHz. Gainsof 1to 128
0.6 mA max BUF Bit = 1. fo v = 1 MHz. Gainsof 1to 128
0.4 mA max BUF Bit = 0. fo iy = 2.4576MHz. Gainsof 1to 4
0.6 mA max BUF Bit = 0. fo iy = 2.4576MHz. Gainsof 8to 128
0.7 mA max BUF Bit = 1. fo iy = 2.4576MHz. Gainsof 1to 4
1.1 mA max BUF Bit = 1. fo v = 2.4576MHz. Gainsof 8to 128
Vpp Voltage +4.75t0 +5.25 V min to V max For Specified Performance
Power Supply Currents® Digital I/Ps= 0V or Vpp. External MCLK IN and
CLK DIS = 1.
0.45 mA max BUF Bit = 0. fc v = 1 MHz. Gainsof 1to 128
0.7 mA max BUF Bit = 1. fo v = 1 MHz. Gainsof 1to 128
0.6 mA max BUF Bit = 0. fc xn = 2.4576MHz. Gainsof 1to 4
0.85 mA max BUF Bit = 0. fc qn = 2.4576MHz. Gainsof 8 to 128
0.9 mA max BUF Bit = 1. fo qn = 2.4576MHz. Gainsof 1to 4
1.3 mA max BUF Bit = 1. e n = 2.4576MHz. Gainsof 8 to 128
Standby(Power-Down) Current'’ 16 BA max External MCLK IN =0V orVpy. Vpp = 5V. See Figure 9
8 PA max External MCLK IN =0V orVpy. Vpp =3V
Power Supply Rejectiort® See Note 19 dB typ
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19. PSRROEO602CTV pp¥0T "E-EGTAEC

060= 1 2 4 8j«128
Vpp=3V 86 78 85 93
Vpp=5V 90 78 84 01

2.3 9 E+2TEy
£'Vpp= +2.7V~+5.2VEGND=0V £, kn =2.4567TMHzEMnput Logic 0=0 VE+ ogic 1 = Vpp3Y - CATOPEPA£QE

Parameter (B Version) Units Conditions/Comments
Foran >4 400 kHz min MasterClock FrequencyCrystalOscillator or Externally Supplied
25 MHz max | for Specified Performance
tCLKIN LO 04 x E:LKIN ns min Master C|OCk |nDUt LOW Tlme tCLKIN = 1/ELKIN
teLan Hi 0.4% tikn nsmin Master Clock Input High Time
t, 500% tikn nsnom DRDY High Time
t, 100 nsmin RESETPulsewidth
Read Operation o
ts 0 nsmin DRDY to CS SetupTime
ty 120 nsmin CS FallingEdge to SCLK Rising Edge SetupTime
ts5 0 nsmin SCLK FallingEdgeto Data Valid Delay
80 nsmax Vop =+5V
100 nsmax Voo = +3.0V
ts 100 nsmin SCLK High Pulsewidth
t7 100 nsmin SCLK Low Pulsewidth
t 0 nsmin CS Rising Edge to SCLK Rising Edge Hold Time
to6 10 nsmin Bus RelinquishTimeafter SCLK Rising Edge
60 nsmax Vpp =+5V
100 nsmax Vpp = +3.0V
t1o 100 nsmax SCLK Falling Edge to DRDY High’
\Write Operation -
ty 120 nsmin CS Falling Edge to SCLK Rising Edge SetupTime
tio 30 nsmin Data Valid to SCLK Rising Edge SetupTime
tis 20 nsmin Data Valid to SCLK Rising Edge Hold Time
tia 100 nsmin SCLK High Pulsewidth
t1s5 100 nsmin SCLK Low Pulsewidth
tie 0 nsmin CS Rising Edge to SCLK Rising Edge Hold Time
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1.6VUGEWAEE{E

2. Yalv1e°l1%17 j£
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4. forkin = 2.4567MHZzE+1@PPE2012aE0£-00+£00k+YpLax+0U400kHzZ | £
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ls;nk (BOOMA AT \pp =+5V

TOUTPUT

PIN +1.6V

lsource (200MA AT Vpp =+5V
100HA AT Vpp =+3V)

11 -ATEE£Y8° IXUTR3 - »@E+YapA , ©OUCA - 1%
2.4 uabl1gpocaln
32771 T T T 12 T T
Vpp = 5V Tp = +25°C Vop = 3V | | | | | |
32770 |- VREF = 25V —|RMS NOISE = 600nV X Ta= +25C BUFFERED MODE, GAIN =128
GAIN =128 10
50Hz UPDATE RATE \\
32769 TS| . A _
08 —
Q 32768
5 <
dl g BUFFERED MODE, GAIN =1
w 32767 ‘ID 06
9 o N LT
8 I e e s S
32766 ou I ———— 4
L
32765 ! | 1 1 —
I —
02 ] UNBUFFERED MODE, GAIN = 128
32764 H—H—1 I [
UNBUFFERED MODE, GAIN =[1
32763 0 IR N A B
0 100 200 300 400 500 600 700 800 900 1000 04 06 08 10 12 14 16 18 20 22 24 26
READING NO. FREQUENCY — MHz
1v:2 L&D 10EEUCUIRE " 0602=128E~ 1%3 IopOEMCLKIN EpAEPA
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P&S T4°°A10 ucx01E-YORTP1«EY:
Ug0- :Op+TAOCED X uIE2A - 1594 DATa:T4°°ED70020DATA 0E+a:430079
HG»°:(86) (027£087493500i«87493506 “«0z:(86) (027) 87491166, 87493497 P&STgle0- :http://www.p8s.com




==99-10-14== I &S T4°9A1 0" pex02E - YODTPL«EY:

1.0
BUFFERED MODE
0.9 HeLk = 5MHz,
CLKDIV =1 /4
08 UNBUFFERED MoODJ | BUFFERED MODE )
foLk= IMHz, fo k= 2.4576MHz, CLKDIV= 0
0.7 _ f f f
CLKDIV =0
UNBUFFERED MODE
< 06 for i = SMHZCLKDIV=1
=
ID 05 -
o /\y\
04 UNBUFFERED MODE
fo k= 2.84MHz, CLKDIV =0
03 |
02} Vpp =3V
EXTERNAL MCLK BUFFERED MODE
0.1 CLKDIS =1 R — foLk = IMHZ, CLKDIV= 0
Tp = +29C | | |
0 1 1
1 2 4 8 16 32 64 128
GAIN

V4  15p080602° 1E+O0FUAENALGTUE "3V g0 peRNL1EO

12 T T
Vpp =5V I
Tp= +25°C ////
1.0 "2
"
"
- /
BUFFERED MODE, GAIN =128
0.8 } } }
BUFFERED MODE, GAIN =1| | _—
£ A | — T T
I L
] S e e 14
L
= — ZC_________—
//
0.4 |_——71 7
| _—— / UNBUFFERED MODE, GAIN = 129
AN .
UNBUFFERED MODE, GAIN =1
04 06 08 10 12 14 16 18 20 22 24 26

FREQUENCY — MHz

16 1pp0EMCLKIN ApAEPAL@TUE BV g0 ueN1£O

TEK STOP: SINGLESEQ 50.0kS/s

I P |, |

2 ;
OSCILLATOR =4.9152MHz
2 } ! !
OSCILLATOR = 2.4576MHz
| | 1 | | |
CH1 5.00v CH2 2.00v 5ms/DIV

%8  uap1%81a0np A+ETucE+Ya

400
300 I
w
O
=2
& _
£ 200 I I
o}
O
O
o
100 -
— |_| —
32764 32765 32766 32767 32768 32769 32770
CODE
1Y5 1%20DUAEY%YHAOUX ™ - 02%, 1%
1.2
BUFFERED MODE
fry = BMHz
CLK d
Lolctkov =1 \/ A
. T
UNBUFFERED MO BUFFERED MODE
foL = IMHZ, foL = 24576MHz, CLKDIV = 0
0.8 CLKDIV =6 7 UNBUFFERED MODE ]
fay g = SMHz, CLKDIV= 1
E / CLK
T 0.6 A
[a]
o AN
2 UNBUFFERED MODE
o4 foLk = 24576MHz, CLKDIV =0 |
Vpp = 5V
0-21" EXTERNAL MCLK — N BUFFERED MODE
CLKDIS =1 fo k= IMHz, CLKDIV =0
Tp = +25°C | | |
0 1 1
1 2 4 8 16 2 64 128
GAIN

147 1pp08060=C TE+OOFUAEUALETUE "5V g0 pehit

STANDBY CURRENT — WA

20
16
MCLK IN =0VORV pp
12
\\
I~
B—
[ Vpp =5V
_—
\\
8 =
Vpp =3V
4
0
—40 30 —20 <10 0 10 20 30 40 50 60 70 8
TEMPERATURE —°C
149 HE” YUCA+OBTATEUATZ I
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Eyi¢Tel EpA+

3.1 E&360&EQ

+11j¢3T10E%AEAD7705/AD77060U¢ ENj TY2 Taf+VippA-3dBAPAEE+UAEA3E08ENE  OPDSOPEE~OEE+O0YA” 2+
HAFS0PTFSING O £08D0, 336 UAEYXOECOUE «ViDOEAEEE-V rer = +2.5VE-Vpp =5V E+pAEyOp j £04POEYOUECA+Yp
1ax+QU»O38ALEY»0 - CrO3AALENE-AEAGEAEEICNLTA0VE+20UEGUANED 0P ££12j CATOEYAEEA3606EU - &-- 0 £10
+302x¢0AUAECOADOEYXOE U TEpA - OxAEAECA»OD” UAGEAE | uA j B0ADOEYOU2»EC»UOUOPPEOLE  RSMECTZEC»UOU
-&- - A0pEA; HAOEED  £08D0 , 336 PAEYOPEEOAOU»O3AALELCT - CrO3RALERTAE «YiDOEAEE - TT8E "VRrer =+1.225VEQE
04POEYOUECUAP TOUE~2C ¢ ¢ iixTHUPAL SB j £02COE+00%A” @E+PACLK DIV T»0AT20i£
+

il  E&3606EUE RMSE0080602°1E430 , IDAEUAEUALETUE "5V UGNLED

Filter First Typical Output RMS Noisein BV

Notch and O/P -3 dB Gain of Gain of Gain of Gain of Gain of Gain of Gain of Gain of
Data Rate Frequency 1 2 4 8 16 32 64 128
MCLK IN = 2.4576MHz

50 Hz 13.1 Hz 4.1 2.1 1.2 0.75 0.7 0.66 0.63 0.6
60 Hz 15.72 Hz 51 2.5 1.4 0.8 0.75 0.7 0.67 0.62
250 Hz 65.5 Hz 110 49 31 17 8 3.6 2.3 1.7
500 Hz 131 Hz 550 285 145 70 41 22 9.1 4.7
MCLK IN =1 MHz

20 Hz 5.24 Hz 4.1 2.1 1.2 0.75 0.7 0.66 0.63 0.6
25 Hz 6.55 Hz 51 2.5 1.4 0.8 0.75 0.7 0.67 0.62
100 Hz 26.2 Hz 110 49 31 17 8 3.6 2.3 1.7
200 Hz 52.4 Hz 550 285 145 70 41 22 9.1 4.7

12 -&--&0p£ Peak - Peakf0- 0+2AE0&0602° 1E430 , UDAEUAEPALOTE "5V uGNLEO

Filter First Typical Peak-to-Peak Resolution Bits

Notch and O/P -3 dB Gain of Gain of Gain of Gain of Gain of Gain of Gain of Gain of
Data Rate Frequency 1 2 4 8 16 32 64 128
MCLK IN = 2.4576MHz

50 Hz 13.1 Hz 16 16 16 16 16 16 15 14
60 Hz 15.72 Hz 16 16 16 16 15 14 14 13
250 Hz 65.5 Hz 13 13 13 13 13 13 12 12
500 Hz 131 Hz 10 10 10 10 10 10 10 10
MCLK IN =1 MHz

20 Hz 5.24 Hz 16 16 16 16 16 16 15 14
25 Hz 6.55 Hz 16 16 16 16 15 14 14 13
100 Hz 26.2 Hz 13 13 13 13 13 13 12 12
200 Hz 52.4 Hz 10 10 10 10 10 10 10 10

+i3  Ea3608EUE£ " RMSEO0€0602° 1E436 , iIDAEUAEPATTUE "3V CNLED

Filter First Typical Output RMS Noisein pV

Notch and O/P -3 dB Gain of Gain of Gain of Gain of Gain of Gain of Gain of Gain of
Data Rate Frequency 1 2 4 8 16 32 64 128
MCLK IN = 2.4576MHz

50 Hz 13.1 Hz 3.8 2.4 1.5 13 1.1 1.0 0.9 0.9
60 Hz 15.72 Hz 51 2.9 1.7 15 1.2 1.0 0.9 0.9
250 Hz 65.5 Hz 50 25 14 9.9 51 2.6 2.3 2.0
500 Hz 131 Hz 270 135 65 41 22 9.7 51 3.3
MCLK IN = 1 MHz

20 Hz 5.24 Hz 3.8 2.4 1.5 13 1.1 1.0 0.9 0.9
25 Hz 6.55 Hz 51 2.9 1.7 15 1.2 1.0 0.9 0.9
100 Hz 26.2 Hz 50 25 14 9.9 51 2.6 2.3 2.0
200 Hz 52.4 Hz 270 135 65 41 22 9.7 51 3.3
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+i4  -&--&0pE Peak - Peakf0- 0+2AE0&0602° 1E430 , UDAEUAEPALOTE "3V uGNLEO

Filter First Typical Peak-to-Peak Resolution in Bits

Notch and O/P —3 dB Gain of Gain of Gain of Gain of Gain of Gain of Gain of Gain of
Data Rate Frequency 1 2 4 8 16 32 64 128
MCLK IN = 2.4576 MHz

50 Hz 13.1 Hz 16 16 15 15 14 13 13 12
60 Hz 15.72 Hz 16 16 15 14 14 13 13 12
250 Hz 65.5 Hz 13 13 13 13 12 12 11 11
500 Hz 131 Hz 10 10 10 10 10 10 10 10
MCLK IN =1 MHz

20 Hz 5.24 Hz 16 16 15 15 14 13 13 12
25 Hz 6.55 Hz 16 16 15 14 14 13 13 12
100 Hz 26.2 Hz 13 13 13 13 12 12 11 11
200 Hz 52.4 Hz 10 10 10 10 10 10 10 10
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ABEAEETEETUAEAEEUGNLOUN j T pACG0=TATESEDEXY: j DUPEXYEYAEEAEEUGNLO  +£30TET "

1 1 | ¢(PEYPEXVE+ DRDY E&36»0 DRDY T» 12 RBuUCAHE-AU+ETETUT3DEXY:T83ECE00»Butou TUCAE
O&E+£-QUEYYYYA” ®E+ET2UEGO» , 6DAUAODDEXO | DEXYHAEGELEAp»PPHOY3EALELEY, MD1
°[MD0%0T20

G2-G0 0602Nj OfiT» § £04DCT>» , °08%£-ETUAPGAUAOO0RECOAE-EC+T10{ £

+i10  0602N;O0f

G2 | G1 GO 060=E&0A
0 0 0 1
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128

B/U ¥YuDO/E«icDOLax+ §°0j £+ TEYN j ORE«i«D02Ux+£5°1j £+ TEYN | ORp¥icDOtax+{ £
BUF »O38f+ o OOK  £°0j £+ TEVE-AU»O3GE+TTA - £-»O3&E=TTA - O6£-UcO” ucA=sppul £ ET»" 10U, RUGEHE+E
»O33F+08ALAAEAEE @ARE-EAESTEOEDT™ 1AT, Rxe¢ 107 {£
FSYNC AE2 E+1-2%i£ AT»" 10U, RuckuE+E-EyxOAE2 E+pAUNE j CAEZ" -+ DOEARY:-C TDEXY: GOEARY,-" 10U, ~
Tox T TAEAT-E+E-AEAAP=OE-024» o GOROU, “ Tox” T-TAj£pt” 'OUUTUGALE+Ep+ORE-CTAER £+ ¢ 2EY,
250°TiEyx0%0; UE~022»E1 DRDY E&36,  Tr£ EGLUEUECU TUGEHERE
3.2.3 Ex00%A ®F+£ RS2j¢RS1j¢RSO = 0j¢1iC0EE»ET e/, T»x” 1-£°05Hex
E+00%A” 2E+ECO» , 6¢EOOTA/D” EysuYUAST»YA” @+ j £+ T11T2E+00%A" @+ ~T»PAEUA+{ £
711 E+O0YA k-~
ZERO(0) | ZERO(0) | ZERO(0) | CLKDIS(0) | CLKDIV(0) | CLK(D) | FS1(0) | FSO(1) |
ZERO +@p&0U0aPOT»ETD” AZ£-00E - +£EAD7705/AD77060YE - 20x+ £ - i0OE-~»apYOAE+YpuA - GO T "20x=+{ £
CLKDIS 0+E+00%002T» j EARY:- j °1j 2+ TE%xe010+E+000UMCLK OUTOY%AETEA36 j £4001E+£E-MCLK OUTEA
P&S T4°°A10 ucx01E-YORTP1«EY:
Ug0- :Op+TAOCED X uIE2A - 1594 DATa:T4°°ED70020DATA 0E+a:430079
HG»° 1 (86) (027£687493500j«87493506 “«0z:(86) (027) 87491166, 87493497 P&Sigigl- :http://www.p8s.com




==09-10-14== I &.S T4°°A10" pex01E - YOD TP 1«EY: ==35-14==

CLKDIV

360y%A " 1 OUnT gk £0a00T10DOE10A»§; EOOAE» TUPELOAMCLK OUTOYHAE-AYEG:E«MCLK OUT
xO12TpIBAUEAEGE+YpuAEL000” £92, E10UOM CLK OUTEELE+YpYRODE j ugDOAUj £1:+0UMCLK IN ET
A-0» 6142 0+E+00£-AD 7705/ AD7706%:1Dg+£30AU2; E+00£-R¢0UCLK DIST»0PPSE+EOAU:2PPOY3E
x5%  Ei£OUMCLK INCTMCLK OUTO®%:%00» , 6%8180fp" £+»00» 610" ED30AL+£-00u+CLKDIST»
OPP8E+£-AD7705/AD7706E+00%«»al £01£-0225%gDDALEYX 2% | £

E+00- OFpE+T»j ECLK DIVOAT2ARY:-1E+£-MCLK INOY%A” ' uAE+O0EUAEOU+»AD7705/AD7706E10A
4.9152MHzpAY8 18£9800E+Y:pAU2; OALeT pA2.4576M HZhebp2Ux+  £LK DIVOAT2ARY:-0£A0M CLK
INOy%A” } WAEPAEELYEETYTECA=YipAUZ, UAEUAE { £

CLK E+00T»j£CLKT»0!  0%YAD7705/AD7706pAtax+EUAEToEOA | £ECLOx2»»A+pAO+E+O0UAET22.4576MHZ
£°CLKDIV=0£0»0124.9152MHz£ " CLKDIV=1£8-CLK 0! 0Aj °0j$£ECL0A+Yp pAd+E+O0APAET2IMHZ

£ °CLKDIV=0£0»02MHz£ CLKDIV=1£8-00, AT»01 0A °1j 3£ AT»12_ g "pAtox+FUAEECOAEE+pA+E fE
UCA+£-2¢C002E 08FS1°TFS00»£S£EN j ORE+VipuAEAZ6 , (DAAE j £EGLOCLK A»0D°” 000+E+00£pAEHEDPOYE -
HAEGOAE-0O0AD7705/AD7706pALax+t«@»AU” Tk, 8§ £

FS1£-FS2 AE2 E+NjORT»E-EGOECLK O»£8%0T " E+YpuAEA30 , (DAAE j £+ T 12TOEYAEAE2 £+pAul0»TY2 o1-3dBAY

AE2 +pApU0» , 6TY2 "N T UAEUAE | EAYEGE-EGLTOAE2 E+pAuUO» , 61Y2 N OUSOHZE~00A,, , 6xOpAEA

30AET250HZEY: A 2msE&360» , 6DAX0§ £u+0aPOT» | A+4COL+0DEY%EPD0» " TDEXY: £

“TpRAGHETE2 o AESUAAER - UATEY E+/AE-OUXTHUPACE; OTAECA AL 1/EA3OEYYY AEEQEAYECE-AE2 F+
uApUO» , 6TY2 "0USOHZE-00 " TpthAU+ETE2YheEAEEPAAES  E+UATET "E+YAECBOmMSE " xT~ 6EQEEGLANUO» 6 TY
2"QUS00HZE-OOTEY "Ex/aT28msE " xT” 6£QET "1y 02YheEaEEpAT-2%E-0a, GTEY "E+Yide EOOVSEUUL3 AL "1/

E430

Ey3YAEEQE»»Yién»°EUE-EGLGOUFSY NCT» 12, RE+ - CEG2YHaEAEEE-000UFSY NCT» - u»@ui 63 AL 1/

E&36Ey%YAELOE+VAAU TULTEY i £
-3dBAPAEE  %60U E+a3TuApU0»  61Y2 EpAEE-°" 0000 TALZTUEREC

AE2[+£-3dBEUAE=0.262 AAE2 " £+uU0» , 61Y2 " EuAE

+i12  E&30, UDAEUAE
CLK* | FSL | FSO | E&%6,UDAAE | AE2 E+-3dBY%@0LEUAE
0 0 0 20Hz 5.24Hz
0 0 1 25Hz 6.55Hz
0 1 0 100Hz 26.2Hz
0 1 1 200Hz 52.4Hz
1 0 0 50Hz 13.1Hz
1 0 1 60Hz 15.7Hz
1 1 0 250Hz 65.5Hz
1 1 1 500Hz 131Hz

* YU "MCLK INBAPAE+OOAPAEOYE - £E-CLK DIV T»pAECOAORECEEN+pA{ £

3.2.4

Ey¥%YY%A~ ®E+£ RS2j¢RS1jERSO = 0j¢1j¢1£0

Ey3YYA” 2E+ECO» | 616T»0»AYA” @E+£-£°(C-AEA” xOAD7705/AD7706XxTDAPAX@»»%A1(  EG1AT DAYA @F+
Yo E+VPECOASETO, AYA” ®E+D” 2Ux+£Q0+0T »AEUYEET - CEGO» " TD ™ 2Ux+00E LA+ - u»@piaxyet, TOT DAVA” @f-+uAD”

P&S T4°°A10 ucx01E-YORTP1«EY:

ugo- :
HG»©:

Oh++T4OCEDx; PIE2A - 1594 DATa:T4°°ED70020DATA 0E+a:430079
(86) (027£087493500j«87493506 “«0e:(86) (027) 87491166, 87493497 P&STglg0- : http://www.p8s.com
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2Ux+£-p<ECTOEYpD” EEPALBT»EYx0%et»AD7705/7706°0A0 i £

3.2.5 23E0%A"®E+ £°RS2jCRS1jCRSO = 1j¢0jCOEE»ETpg/, T»x 1~ £°00 Hex

23E0VA” £+0A0U2AEOE+VipE+ £y 060A»§2»02 | A+528E0Y%A” #E+UAETOTT»UAA-ETOE ETug»0, " T»ExxOT 0A
E&E« 0 £8--00p+A+Yp” 1 OU2AEOALEHE+E-2»AUOYE - OEDD{ £

3.2.6 Aa+eTEDEXYYA ®E+£RS2jERS1jERSO = 1j¢1jC0EB»ETUC/, T»x” 1-£91F4000 Hex

AD7705/AD7706°0°-Y:, x¢TAACPAAB+ETEYA” fE+£-A, , 0AG+ETEYA @F+, 2080», 6EAEET A EEUACK0T224
TIAD YA RE+£-24T>EY%Y+0DE+»D” 00°02AAU " «E TpHhAB+ETEDEXYHA” @+ EAG+ETEYA” @A+ TAUETEYA @F+A-
OUO»ESELOAE-xE3ED» , 6%A” @E+T0 £A;, , 6%A” @E+T0001 0» 0T PAE-Y(£T 7§ £ptf+Yip+»EQOASEOEDT I 1yEyx0%0
¢ U-ATEOAPCYA” ofE+E+E+E+Vp+YE T2»0U - ATEVA” @F+TPEYO0EEA36EY.YYROPOYE - HASRIE j £4410E-0U - ATEDEXYYA
“@f+£ TPAUECTA/D 2Ux+£0°6£-" OF+Yp TAUAUALUO» | 6EA3OEYYY ¢ EAU°1°~2»0yE - PAEYALY j £ ETAE-EYLYDEXYEU
YAE-DEXYYA” 2E+2»A0%ePDD” 2Ux+j F0AAAEAYD, EOOT "1y00TA - 1o- " +UAAECOUDEXYHA ™ @f+¢ AEYLax+Co £~ AEELYA
" ®f+pAFSY NCT»0AT2 | RUGE%E-ETTR%AEGCOE~ 00N EAOAT2UT UK | £

3.2.7 AG+IEPEXYYA” ®E+£RS2jCRSLjERSO = 1jC¢1jC1EB»ET g/, T»x" 1-£°5761AB Hex

AD7705/AD7706°0°Y;_ 6 TAACPAAG+ETEYA” E+£-A,  OAU+ETEVA ®F+_ 2080»  6EAEET A EEUACKHOT224
TIAD YA RE+£-24T>EY%Y+0DE+»D” 00°02AAU " «E TPHAG+ETEDEXYHA " @+ EAI+ETEYA” @A+ TAATENEYA ®E+A-
OUO»ESELOAE-xE3ED» , 6%A” @E+T0 i £A;, , 6%A” @E+T0001 0» 0T PAE-Y(£T 7§ Eptf+Yip+»EQOASEOEDT I 1yEyx0%0
¢ U-ATEOAPCYA” oE+E+E+E+Vp+YE T2»0U - ATEVA” @F+TPEYOOEEA36E Y. YYROPOYE - HASRIE j £4410E-0U - ATEDEXYYA
“@f+£ TPAUECTA/D 2Ux+£0°6£-" OF+Yp TAUAUALUO» | 6EA3OEYYY ¢ EAU°1°~2»0yE - PAEYALY j £ ETAE-EYYDEXYEU
YAE-DEXYYA” 2E+2»A0%ePDD” 2Ux+j £0AAAEAYD,EOOT "1y00TA - 1o- " +UAAECOUDEXYHA ™ @f+¢ AEYLax+Co £~ AEELYA
“®f+pAFSY NCT»0AT2 | RUGE%E-ETTR%AEGCOE~ 00N EAO0AT2UT UGEY | £

3.3 DPExYLy3]

CeAzONTaphE-AD7705/AD7706°UA CUTa00DEXYAAD T£+113xU%AAE0ADODEXYAADT j ®Ux+AUEYY:°2Ux+E+Yid | £
OPAKOO - th- " ADTIDEXVEC - fithaE e  £uU0»00 - th-"ECEYAEO DRDY £-£0 DRDY - u»@u T pgAHE-O0EPA-DEXYLY3TONY-
YaF@E-I~E+02+ TA+Ey3 VYA~ @E+0DOD0» | 6DAUAODDSEYY:YE-OA0»DAPAEYYY % T ECDEXYHAEGOOUAD» “ TOY3EPAX@S» 1A
10§ £uUTPO0 - -~ %I ECECYAEOEROAVA” ®E+uAMD1j ¢MDOT»£-EOM D1 ¢MDO»@pitsj °0j £ DEXYCOE-MD1j ¢MDO
-Uj °0j £8-00+ T A+DEXYLy3T10NY-%AEGE-0800 - 1 - " 2» AUTAEYEYYY YA~ @/+0DOD TPPAPAX@»» %A AL p«Ei+EPU0»00

E+Y&EC+T13E0EYE-DRDY »@uop I ucALpALY2100°UA 0» " TOY3EUAX@»»E+YACTELUUO» " Tx@»»1AaL0%RODOYE - ¢ 11E
LANOSUEYAL, t,2»3-1y2000j Atcykin  EOAAKOOADTT -1 - "EUDEE+YAECTALT £
113 PExYys]

DEXYASDT MD1,MDO DEXYDOAD OA - YERTH»PAEYA OADRDY PAE+YE
xODEXY; 0f- 1 AU2; Aa+eTEDEXY@N T 0602+ 6jAL/EA3OEPAE 9jAl/EA36EPAE+HR
AU2; AuxeEREx@N 060z
A8+8TETUISDEXY, 1£-0 ELOAAIN@DPAG+ETEREXY@N 3jA1/E&36EPAE 4;ALEA3OAPAE+HP
1060=
AG£ETETUTSDEXY, 1£-1 ELOAAIN%@DPAI+ETEREXY@N j 3jA1/E&36EPAE 4;ALEA3OAPAE+HP
1060=

|
P&S T4°°A10 ucx01E-YORTP1«EY:

Ug0- :Op+TAOCED X uIE2A - 1594 DATa:T4°°ED70020DATA 0E+a:430079

HG»°:(86) (027£087493500i«87493506 “«0z:(86) (027) 87491166, 87493497 P&STgle0- :http://www.p8s.com
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3.4 ucA-EpA+

AD7705/AD7706EC0»00£-AU" gEyxOAE2 AL 2-1a A/Dx@m» E+£-0%OUTA: T 1-- 11824A¢ j ¢ 1a0p, @0k»01a
00¢ @OAOPUAUT EuDACAUAX@»» aERYEA | EEGCUA 0» 6 12- 1 0E »OUCCEALPAECADC| ¢£E-AU” g% 21-RAMUADEXYT ¢
¢ OORE+j CE+000fU” £+ CEyxOAE2 £+OT0»  6E«T0” @PDI "DATEL Ui £, AE+YpuApc” ucA+%5T2320! TAE-ELPAEGAT
Tepg0AOUNG3@1OUGUAOCE+0D { ££+Yp¥RODAKOO ENjugO” ugN - T8 - 0+8EC2.7j«3.3V»04.75]«5.25V £

AD7705°0A "2, 6, E+a31000=E«2T - OAEAGEAEE T "PAE-AD7706°0A "3, 61+2T - OALAGEAEE T "pAj FEAEE T pAUA
¢ENj000=T21j @2 ¢ (8] 116 (32} 64°1 128Ept»UuxtEaEEUCNIT22.5V EXOED T£+YphOEIOMV ~+20mVeIOoV~+2.5V
O®vapAu¥DODACA»0 § A20mVOA  A2.5V - TTSAUPAE «YuDODACA j E»Ux¥iucNLT21. 225V E+£-OUp¥DOALELTAE-ES
Eé-TT8ECOMV~+10 mVOAQV~+1.225V£-E«liDOALELTAE-EAEE - TTSECjA10MV~{AL1.225V j EEPA+£C0AD7705
ToNOE«Vi«DOEAEE - TTSECTATOOUAINE “-£OUAE-TOAD 7706 ToNOECTATOOUCOMMON pAfe2»ECTOGNDYA £

EaEeubAEAGEAEETEUAPACAL» 30Dg2ENUE~2ENUEUAEOEO+E+OOMCLK INUAEPAECTN T uA0G0=%6T " j EUGOE
EAOAAIDX2»E " 1 2- 1 ap+OFE+£6h«2ENUDACAX@S ™ Ta0Y,; O+E°10-EyxOPATCUAEYxOAG38A™ | FAEAGEAEETEPA; E+a31
060211 AUA&OT 1 2- 1o+ O £+ £-DPOYEAESUAZENUAPAEE-00»ApPA | Ui RuAOS0=  ESINCul T Byx0AE2 £+ YAT12-Yop+
OFE+PAE&262¢000»1 PAEUAE , GPAE&3GYA” ®f+£-0AEUAEOEAE2  £+ulU0» , 6 TY2 pAEPAEYO T FE436EyYY ¢ E00™ 07 @
POYIE: UETER» (p@»00UAUDOUBTASOENASOEUAE ( ETa2»3-1yEA36YA” 2+ (iIDAEUAEPAETOA0N | FEyx0AE2 £+pAp0»
,01Y2 " EpAEE " 00v:°-3dBAPAEEC; EOOT 1yEROAYA " @E+pPAFSO°TFS1+a31 j fu+0+E+O0pAFUAET22.4576M HZE+£E-U
O» Y2 FpAEPA  E+a31 - T81250HZ~500HZE~-3dBAPAE A - 118T213.1HZ~131Hz{ £0+E+00FUAET21 MHZE+£-pU
O»1Y2 " EpAEPA E+a31 - T81220HZz~200HZE~-3dBAPAEPA - 18125.24Hz~52.4Hz i £

1%10ECAD 7705uA» U %A-%OpGA - T%E-EG TYEUEUE-AEARUCNIT2+5V E»YicAUPA+2.5V »UxYiugNLAD780T2£+Yh
1410»0x%0” j E0UEYxODACADAREVEYip+»AA0ASEEY TR 1ox+£~CSHOUD | ££ 0¢%§18»010” ED30fA+14100-E+000 i £
OU%g”~ 6TaEyCé 6 TAEBR020UY:E18»0D30RA+ETA1400» | SUGEYE+00+£000U» U+ Lax+EPAEPA - ©O0E+E£3»20EN0RN” { £
UCEYA+pAUCEYOPEROADT EL%%ZCGﬂﬂi&f i £ EAZOAT-NOEEOAOUAD7706i £

+5v SUPPLY © T T l

$10|J,F go.1uF

NS
Voo AD7705
DIFFERENTIAL AIN1(+) DRDY QO—»0 DATA READY
ANALOG
INPUT AIN1Q
DOUT O—»0 RECEIVE (READ)
DIFFERENTIAL AIN2(+)
ANALOG | DIN Q-—O SERIAL DATA
ANALOG 45V INPUT AIN2(D
SUPPLY SCLK ()—O0 SERIAL CLOCK
1 OT() GND +5V
A
Vin RESET

VOUT()—_T_—_T_—()REF IN(+) s

10UF 0.1uF

AD780/ $ Es g "
REF192

‘r() REF INQ MCLK IN O_l CRYSTAL OR

G,N\D [ CERAMIC
| RESONATOR
WV/ MCLK OUT (

110  AD7705pA»0+%A-%O0ucA - T4

P&S T4°°A10 ucx01E-YORTP1«EY:
Ug0- :Op+TAOCED X uIE2A - 1594 DATa:T4°°ED70020DATA 0E+a:430079
HG»°:(86) (027£087493500i«87493506 “«0z:(86) (027) 87491166, 87493497 P&STgle0- :http://www.p8s.com
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3.5 Af£A4EaEe

3.5.1 Af£AaEaEe-qT8

AD7705°0A "2, OAEAAEAEETOE-Y AINE +£0, AINE -£0CTAIN2E +£B-AIN2E -£QEEAEET01410: E+a3100
Oz E JATUY | CE«iDOEAEEDACANART - OFAEET "UA | £01 xCOAE-E«iDOEAEEDPACAQD, +xOPAAINE -£OTETA2T Y4 £
AD7705°0A "3, 6T+2T-OAEAREAEETOL-AINT jAIN2CTAIN3 £0aDOEAEET000£+VpuACOMMONESEETET22T Yij £

OU- C»O38ALELTAEA2ALESEE - TTSEC” OGNDWAV pp j BEAGEAEENCNLPA%E 00 'OUGND-30mVelV pp+30mV

EaEe; E00” Tt TOpeNLGND-200mV £-1«ACuGA-E "l eakage -currentECE& TATEETEY 2100006 6§ U»O3ALELTAE -
AEABEAESTEAU” JAT, U7 OpAucO” x&¢ LEu«YgTOEAEE UGN - TT82» TPOAOUGND+50 mV iV pp+30mV 0RYaE£ii» 1 Th
OFL12ALEAES - 118 £0A%IECEPE-OU»O33ALENTAE £ «YiDOEAES - TTSPAEYD T060202EUNLTPOE  £DEXDT  E@OAT2AL
N1oTEaE&pgN - TTSE-O0E - +EEGAC2»3-36E T EdYicIPE- - AOOE~E+VpPATRDOPOAU sccrAlYT i £

- C»O33ALEH T AE-AEAREAEETEO+1%0A-%O 7pFUAZENUPGE YA+ £-Coampi £0+A+EAEEAOUCA+PAXT 60UT21NA | ££4
OfN; T uA060=0u j EOUA; . GEAEEN-» - ODE-CeampOEAINE +EO3AUCEE»COTOAINE "-£0- Apc j £, 210pAODDSHOT "G
x@£ "RswEOUAPAD TOPECTK! | i £
xAT0Csampte I 3opA3apcE+Yiag-0as EAUNYOAE+YppuA0G0ET02T j £+ 1 14AD3GAE - C»O3ALELTAE-EYD TUATAZ, ugxe/ug
EYOp £EpA-£0+ TODUAUGEYOUEC 182 pgEYOUVOET £+4ipOyhA°T0yHA08YUMALO pFUGEYuAXUCT i £

AINC) Rsw (TKQ TYP) HIGH
IMPEDANCE
1G
AINQ Q——— Csamp >
(7pF)
VBias

SWITCHING FREQUENCY DEPENDS ON
foLkinAND SELECTED GAIN

%11 -C»O38AfAAEAEE%A1Y
+i14  Tp161»0602162TuATa2; pexeYiUcEYOUE ™ - C»O38AEEHED

. 142 UGEYE "pFEO
0602
0 50 100 500 1000 5000
1 368k! . 90.6k!. | 54.2k!. 14.6k! 8.2k}, 2.2k},
2 1772k}, | 44.2k!. | 26.4k!. 7.2k}, 4Kt 112k},
4 82.8k! . 21.2k} . | 12.6k!, 3.4k}, 1.94k!. | 540k},
8-128 35.2k! . 9.6k}, 5.8k}, 1.58k! . 880k! . 240k} .

»O3JALEHTAL-" OALAREAEGYE,;, " EEUAECE-AU»O38 - A™ OF+pA  Rxe LEAEEYTE~Caampl "1y»034- A" 0F+34uGE
OANUEGO” xe(, 13%:12»0° T CoampuA3apc  £5°348 - A~ 6£+0D LnA PAE«OFAOUGA+  FO0U0A00»O3AALENTAE - g™ xe,t
>>é.|.l%OAD i uAOiA#E«O/EugN1£ﬂp<<2>>>>éO)7/E60(jOeT62T if

3.5.2 EaEe2eNUAE

AD7705/AD7706pAp+0F£+pPAZENOEPAET-300Uf ¢ «n/128(19.2KHZE+Ef e iy = 2.4576MHZ)£-T206060aN j

P&S TaccAl0 pucx01E-YODTP1«EY
Ug0- :Op+TAOCED X uIE2A - 1594 DATa:T4°°ED70020DATA 0E+a:430079
HG»° 1 (86) (027£687493500j«87493506 “«0z:(86) (027) 87491166, 87493497 P&Sigigl- :http://www.p8s.com
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OATPLQ; £u<ECE-" 60ULUAOG0RECT "1y0UA, | 6p+OFE+OUAUODTA00EAEE2ENUO0Y:»UxYiuGEYOSEAEEUCEYORLENALY
Ey£-ALORXECT pAWAUA | £x+T21a002ENUpAKA T OE-EAEE2ENUAEERN § T uAOO0R o+d» £ Yil+T15£QE0U»O3AALELTAE
EaE&TEOUROUAEAEE2ENUNCEYA+0BC °% TONY-pAY»O3EE - CrO3BALEL TAE AEAAEAESTEO+HOA-P2ENUPCE Y £+£-0D
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+i16 AD77050668HC111¢” jAT£+%0¢ UMACOTNO™ UAE
/* This program hasread and write routines for the 68HC11 to interface to the AD7705 and the sample program setsthe various
registersand then reads 1000 samplesfrom one channel. */
#include <math.h>
#include <io6811.h>
#define NUM_SAMPLES 1000 /* changethe number of data samples*/
#define MAX_REG_LENGTH 2 /* this saysthat the max length of aregisteris 2 bytes*/
Writetoreg (int);
Read (int,char);
char *datapointer = store;

char store[NUM_SAMPLES*MAX_REG_LENGTH  + 30];
void main()
{
/* the only pin that is programmed herefrom the 68HC11 is the /CS and this is why the PC2 bit of PORTC is made as
an output */
chara;
DDRC = 0x04; /* PC2 is an output the restof the port bits are inputs */
PORTC | = 0x04; /* makethe /CS line high */
Writetoreg(0x20); /* Active Channel is Ain1(+)/Ainl(-), next operation aswrite to the clock register*/
Writetoreg(0Ox0C); /* masterclock enabled,4.9512MHz Clock, setoutput rate to 50Hz*/
Writetoreg(0x10); /* Active Channel is Ain1(+)/Ain1(-), next operation aswrite to the setupregister*/
Writetoreg(0x40); /* gain = 1, bipolar mode, buffer off, clear FSYNC and perform a Self Calibration*/
while(PORTC & 0x10); /* wait for /DRDY to go low */
for(a=0;a<NUM_SAMPLES;a++);
{
Writetoreg(0x38); /*set the next operation for 16 bit read from the data register*/
Read(NUM_SAMPES,?2);
}
}
Writetoreg(int byteword);
{
int g;
SPCR = 0x3f;
SPCR = 0X7f; /* this setsthe WiredOR mode(DWOM=1), Master mode(MSTR=1), SCK idles high(CPOL=1), /SScan be low
always(CPHA=1), lowestclock speed(slowesspeedwhich is masterclock /32 */
DDRD = 0x18; /* SCK, MOSI outputs */
q = SPSR;
g = SPDR; /* the read of the stausregisterand of the data registeris neededto clearthe interrupt which tells the userthat the
data transferis complete */
PORTC &= Oxfb; /* ICS is low */
SPDR = byteword; /* put the byte into data register*/
while(!(SPSR & 0x80)); /* wait for /DRDY to go low */
PORTC |= 0x4; /* /ICS high*/

}

Read(int amount, int reglength)
{

int g;

SPCR = 0x3f;

SPCR = 0x7f; /* clearthe interupt */
DDRD = 0x10; /* MOSI output, MISO input, SCK output */
while(PORTC & 0x10); /* wait for /DRDY to go low */
PORTC & Oxfb ; /* ICSis low */
for(b=0;b<reglength;b++)

{

SPDR = 0;
while(!(SPSR & 0x80)); /* wait until port ready before reading */
*datapointer++=SPDR; /* read SPDR into store array via datapointer */

}
PORTC|=4; /* /CS is high *
}
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