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16-Bit, High-Speed, 2.7V to 5.5V microPower Sampling
ANALOG-TO-DIGITAL CONVERTER

Check for Samples: ADS8317

FEATURES

« 16 Bits No Missing Codes (Full-Supply Range,

High or Low Grade)

e Very Low Noise: 5LSBpp

e Excellent Linearity:
+0.8LSB typ, +1.5LSB max INL
+0.7LSB typ, +1.25LSB max DNL
+1mV max Offset
+16LSB typ Gain Error

* microPower:
10mW at 5V, 250kHz
4mW at 2.7V, 200kHz
2mW at 2.7V, 100kHz
0.2mW at 2.7V, 10kHz
e Packages: MSOP-8, SON-8
e Pin-Compatible with the ADS8321
e Serial ( SPI™/SSI) Interface

APPLICATIONS

- Battery-Operated Systems
* Remote Data Acquisition

* Isolated Data Acquisition

* Simultaneous Sampling, Multichannel

Systems
e Industrial Controls
* Robotics

» Vibration Analysis

DESCRIPTION

The ADS8317 is a 16-bit, sampling, analog-to-digital
(A/D) converter specified for a supply voltage range
from 2.7V to 5.5V. It requires very little power, even
when operating at the full data rate. At lower data
rates, the high speed of the device enables it to
spend most of its time in the power-down mode. For
example, the average power dissipation is less than
0.2mW at a 10kHz data rate.

The ADS8317 offers excellent linearity and very low
noise and distortion. It also features a synchronous
serial (SP1/SSI-compatible) interface and a differential
input. The reference voltage can be set to any level
within the range of 0.1V to Vpp/2.

Low power and small size make the ADS8317 ideal
for portable and battery-operated systems. It is also
an excellent fit for remote data-acquisition modules,
simultaneous multichannel systems, and isolated
data acquisition. The ADS8317 is available in
MSOP-8 and SON-8 packages. The SON package
size is the same as a 3x3 QFN package.
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SPI is a trademark of Motorola, Inc.

All other trademarks are the property of their respective owners.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with

A
Al

appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more

susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

ORDERING INFORMATION®

MAXIMUM NO
INTEGRAL MISSING
LINEARITY CODES SPECIFIED TRANSPORT
ERROR ERROR | PACKAGE- PACKAGE TEMPERATURE | PACKAGE ORDERING MEDIA,
PRODUCT (LSB) @ (LSB) LEAD DESIGNATOR RANGE MARKING NUMBER QUANTITY
ADS8317IDGKT Tape and Reel, 250
ADS83171 +2 16 MSOP-8 DGK —40°C to +85°C D17
ADS8317IDGKR Tape and Reel, 2500
ADS8317IBDGKT Tape and Reel, 250
ADS8317IB +1.5 16 MSOP-8 DGK —40°C to +85°C D17
ADS8317IBDGKR Tape and Reel, 2500
ADS8317IDRBT Tape and Reel, 250
ADS83171 +2 16 SON-8 DRB —40°C to +85°C D17
ADS8317IDRBR Tape and Reel, 2500
ADS8317IBDRBT Tape and Reel, 250
ADS8317IB *1.5 16 SON-8 DRB —40°C to +85°C D17
ADS8317IBDRBR | Tape and Reel, 2500

(1) For the most current package and ordering information, see the Package Option Addendum located at the end of this data sheet, or see
the Tl website at www.ti.com.
(2) Maximum Integral Linearity Error specifies a 5V power supply and 2.5V reference voltage.

ABSOLUTE MAXIMUM RATINGS®
Over operating free-air temperature range (unless otherwise noted).

ADS8317 UNIT
Supply voltage, Vpp to GND -0.3t0 +7 \Y
Analog input voltage® —0.3t0 Vpp + 0.3 v
Reference input voltage® —0.3t0 Vpp + 0.3 v
Digital input voltage @ —0.3t0 Vpp + 0.3 v
Input current to any pin except supply —20 to +20 mA
Power dissipation See Dissipation Ratings Table
Operating virtual junction temperature range, T, —40 to +150 °C
Operating free-air temperature range, Tp —40 to +85 °C
Storage temperature range, Tstg —65 to +150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum rated conditions for extended periods may affect device reliability.
(2) All voltage values are with respect to ground terminal.

DISSIPATION RATINGS

DERATING
FACTOR ABOVE Tp S +25°C Tp = +70°C Tp = +85°C
PACKAGE R g ic R g 1A Tp = +25°C POWER RATING POWER RATING POWER RATING
DGK +39.1°C/W +206.3°C/W 4.847TmW/°C 606mwW 388mw 315mwW
DRB +5°C/W +45.8°C/W 3.7mw/°C 370mwW 204mw 148mW
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RECOMMENDED OPERATING CONDITIONS

MIN TYP MAX UNIT

Low-voltage levels 2.7 3.6 \%
Supply voltage, GND to Vpp -

5V logic levels 4.5 5.0 55 \%
Reference input voltage 1 Vpp/2 \%

—IN to GND -0.2 Vpp + 0.2 \
Analog input voltage +IN to GND -0.2 Vpp + 0.2 \%

+IN — (=IN) —-VREr +VREF \
Operating junction temperature, T, -40 +125 °C

ELECTRICAL CHARACTERISTICS: Vpp = +5V
At —40°C to +85°C, Vggr = +2.5V, —IN = +2.5V, fsaupe = 250kHz, and fe « = 24 x fgaypLe, UNless otherwise noted.

ADS8317I ADS8317IB
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
ANALOG INPUT
Full-scale range FSR | +IN — (=IN) —VRer VRer —VRer VRer \%
Absolute input range +IN -0.1 Vpp + 0.1 -0.1 Vpp + 0.1 \Y
Input resistance Ron Hold > > ca
Sampling 50 100 50 100 Q
Input capacitance During sampling 24 24 pF
Input leakage current +50 +50 nA
Differential input capacitance +IN to —IN, during sampling 20 20 pF
Full-power bandwidth FSBW | fg sinewave, SINAD = 60dB 500 500 kHz
DC ACCURACY
Resolution 16 16 Bits
No missing codes NMC 16 16 16 16 Bits
Integral linearity error INL -2 +15 +2 -1.5 +0.8 +1.5 LSB
Differential linearity error DNL -1 +1 +2 -1 +0.7,-0.5 +1.25 LSB
Offset error Vos -2 #0.75 +2 -1 +0.5 +1 mV
Offset error drift TCVos +3 +3 pv/°C
Gain error Geng Positi\./e -32 +16 +32 -32 +16 +32 LSB
Negative -32 +16 +32 -32 +16 +32 LSB
Gain error drift TCGgrr +0.1 +0.1 ppm/°C
Bipolar zero error -2 #0.75 +2 -1 +0.5 +1 mV
Bipolar zero error drift +3 +3 pv/°C
Noise 50 50 WVRMS
Power-supply rejection PSRR | 4.75V < Vpp £5.25V 1 1 LSB
SAMPLING DYNAMICS
(Cl%”éecrf"o’glﬂge teony | 24KHz < fey < 6.0MHz 2.667 666.7 2.667 666.7| s
a‘fg“['fg[’gc“g‘s‘“; tao | fork = 6.0MHz 0.75 075 us
(Tzhzmsjg'cpolgg)e 250 250| kSPS
Clock frequency 0.024 6.0 0.024 6.0 MHz
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ELECTRICAL CHARACTERISTICS: Vpp = +5V (continued)
At —40°C to +85°C, Vggr = +2.5V, —IN = +2.5V, fsaupe = 250kHz, and fg « = 24 x fgaupLe, UNless otherwise noted.

ADS8317I ADS8317IB
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
AC ACCURACY
5Vpp sinewave at 2kHz -102 -106 dB
Total harmonic distortion THD
5Vpp sinewave at 10kHz -100 -104 dB
. ) 5Vpp sinewave at 2kHz 106 110 dB
Spurious-free dynamic range SFDR -
5Vpp sinewave at 10kHz 104 109 dB
. . . 5Vpp sinewave at 2kHz 89.6 90 dB
Signal-to-noise ratio SNR -
5Vpp sinewave at 10kHz 89.6 90 dB
. . . . 5Vpp sinewave at 2kHz 89.5 89.9 dB
Signal-to-noise + distortion SINAD -
5Vpp sinewave at 10kHz 89.4 89.8 dB
. . 5Vpp sinewave at 2kHz 14.57 14.65 Bits
Effective number of bits ENOB - -
5Vpp sinewave at 10kHz 14.56 14.63 Bits
VOLTAGE REFERENCE INPUT
Reference voltage 0.5 Vpp/2 0.5 Vpp/2 \%
) . CS = GND, fsaypLe = OHz 5 5 GQ
Reference input resistance —
CS = Vpp 5 5 GQ
Reference input capacitance 24 24 pF
fs = 250kHz 35 52 35 52 HA
fs = 200kHz 25 38 25 38 HA
Reference input current fs = 100kHz 10 15 10 15 HA
fg = 10kHz 1 2 1 2 pA
CS = Vpp 0.1 0.1 uA
DIGITAL INPUTS®
Logic family CMOS CMOS
High-level input voltage Vi 0.7 x Vpp Vpp + 0.3 | 0.7 x Vpp Vpp + 0.3 \%
Low-level input voltage Vi -0.3 0.3 x Vpp -0.3 0.3 x Vpp \%
Input current In | Vi = Vpp or GND -50 +50 -50 +50 nA
Input capacitance C 5 5 pF
DIGITAL OUTPUTS®
Logic family CMOS CMOS
High-level output voltage Von | Vop = 4.5V, oy = —100pA 4.44 4.44 Y,
Low-level output voltage VoL | Vpop = 4.5V, lg. = 100pA 0.5 0.5 \%
High-impedance state output loz | 5 = Vo, V| = Vpp of GND 50 +50 -50 +50|  nA
current
Output capacitance Co 5 5 pF
Load capacitance C, 30 30 pF

Data format

Binary twos complement

Binary twos complement

(1) Applies for 5.0V nominal supply: Vpp (min) = 4.5V and Vpp (max) = 5.5V.
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ELECTRICAL CHARACTERISTICS: Vpp = +2.7V
At —40°C to +85°C, Vgegr = +1.25V, —IN = 1.25V, foampe = 200kHz, and o x = 24 X fsampLe, UNless otherwise noted.

ADS8317| ADS8317I1B
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
ANALOG INPUT
Full-scale range FSR | +IN — (-IN) —VRer VRer —VRer VRer \
Absolute input range +IN -0.1 Vpp + 0.1 -0.1 Vpp + 0.1 \
. Hold 5 5 GQ
Input resistance Ron -
Sampling 100 150 100 150 Q
Input capacitance During sampling 24 24 pF
Input leakage current +50 +50 nA
Differential input capacitance +IN to —IN, during sampling 20 20 pF
Full-power bandwidth FSBW | fg sinewave, SINAD = 60dB 1000 1000 kHz
DC ACCURACY
Resolution 16 16 Bits
No missing codes NMC 16 16 16 16 Bits
Integral linearity error INL -3 +2 +3 -2 +15 +2 LSB
Differential linearity error DNL -1 +15-1 +2.5 -1 +1 +2 LSB
Offset error Vos -2 +1 +2 -1 +0.5 +1 mV
Offset error drift TCVos +0.4 +0.4 uv/°C
. Positive -32 +16 +32 -32 +16 +32 LSB
Gain error GggrRr -
Negative -32 +16 +32 -32 +16 +32 LSB
Gain error drift TCGgrr +0.15 +0.15 ppm/°C
Bipolar zero error -2 +0.8 +2 -1 +0.4 +1 mV
Bipolar zero error drift +0.2 +0.2 pv/eC
Noise 50 50 UVRMS
Power-supply rejection PSRR | 2.7V £ Vpp £ 3.6V 1 1 LSB
SAMPLING DYNAMICS
Conversion time (16 DCLOCKS) teony | 24kHz < foy « < 4.8MHz 3.333 666.7 3.333 666.7 us
Acquisition time (4.5 DCLOCKSs) tag | fouk = 4.8MHz 0.9375 0.9375 us
Throughput rate (22 DCLOCKS) 200 200 kSPS
Clock frequency 0.024 4.8 0.024 4.8 MHz
AC ACCURACY
2.5Vpp sinewave at 2kHz -104 -107 dB
Total harmonic distortion THD
2.5Vpp sinewave at 10kHz -101 -106 dB
. . 2.5Vpp sinewave at 2kHz 106 108 dB
Spurious-free dynamic range SFDR -
2.5Vpp sinewave at 10kHz 104 107 dB
. ) ) 2.5Vpp sinewave at 2kHz 84.8 85 dB
Signal-to-noise ratio SNR -
2.5Vpp sinewave at 10kHz 84.8 85 dB
2.5Vpp sinewave at 2kHz 84.7 84.9 dB
Signal-to-noise + distortion SINAD
2.5Vpp sinewave at 10kHz 84.7 84.8 dB
2.5Vpp sinewave at 2kHz 13.77 13.8 Bits
Effective number of bits ENOB
2.5Vpp sinewave at 10kHz 13.77 13.79 Bits
VOLTAGE REFERENCE INPUT
Reference voltage 1 Vpp/2 1 Vpp/2 \
) ) CS = GND, fspypLe = OHzZ 5 5 kQ
Reference input resistance —
CS =Vpp 5 5 GQ
Reference input capacitance 20 20 pF
fs = 200kHz 9 14 9 14 HA
) fs = 100kHz 3 5 3 5 A
Reference input current
fs = 10kHz 0.5 1 0.5 1 HA
CS=Vpp 0.1 0.1 pA
Copyright © 2007-2009, Texas Instruments Incorporated Submit Documentation Feedback 5

Product Folder Link(s): ADS8317


http://focus.ti.com/docs/prod/folders/print/ads8317.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAS356DD&partnum=ADS8317
http://focus.ti.com/docs/prod/folders/print/ads8317.html

ADS8317

SBAS356D —JUNE 2007-REVISED OCTOBER 2009

13 TEXAS
INSTRUMENTS

www.ti.com

ELECTRICAL CHARACTERISTICS: Vpp = +2.7V (continued)
At —40°C to +85°C, Vgegr = +1.25V, —IN = 1.25V, foampe = 200kHz, and o x = 24 X fsampLe, UNless otherwise noted.

ADS8317I ADS8317IB
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
DIGITAL INPUTS®
Logic family LVCMOS LVCMOS
High-level input voltage V4 | Vpp = 3.6V 2 Vpp + 0.3 2 Vpp + 0.3 \
Low-level input voltage Vi | Vpp = 2.7V -0.3 0.8 -0.3 0.3 x Vpp \%
Input current Iin | V= Vpp or GND -50 +50 -50 +50 nA
Input capacitance C 5 5 pF
DIGITAL OUTPUTS®
Logic family LVCMOS LVCMOS
High-level output voltage Vou | Vop = 2.7V, loy = =100pA Vpp — 0.2 Vpp — 0.2 \
Low-level output voltage VoL | Vpp = 2.7V, lo. = 100pA 0.2 0.2 \%
High-impedance state output loz | ©S = Vpp, Vi = Vpp of GND 50 +50 50 +50| nA
current
Output capacitance Co 5 5 pF
Load capacitance C. 30 30 pF
Data format Binary twos complement Binary twos complement
(1) Applies for 5.0V nominal supply: Vpp (min) = 2.7V and Vpp (max) = 3.6V.
ELECTRICAL CHARACTERISTICS: GENERAL
At —40°C to +85°C, —IN = GND, and fpc ock = 24 % fsampLe, Unless otherwise noted.
ADS8317I ADS8317IB
PARAMETER TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
ANALOG INPUT
Low-voltage levels 2.7 3.6 2.7 3.6 \%
Power supply Vpp -
5V logic levels 45 55 4.5 55 \%
Vpp = 2.7V, fg = 10kHz,
fooLocx = 4 8MHz 0.065 0.085 0.065 0.085 mA
Vpp = 2.7V, fg = 100kHz,
focLock = 4 8MHZ 0.7 1.0 0.7 1.0 mA
. Vpp = 2.7V, fs = 200kHz,
Operating supply current Iop foorocx = 4 8MHz 1.4 2.0 1.4 2.0 mA
Vpp = 5V, fs = 200kHz,
1.5 2.5 1.5 25 mA
focLock = 6MHz
Vpp =5V, fg = 250kHz,
2.0 3.0 2.0 3.0 mA
focLock = 6MHz
Vpp = 2.7V 0.1 0.1 HA
Power-down supply current Ibp
Vpp =5V 0.2 0.2 pA
Vpp = 2.7V, fg = 10kHz,
focLock = 48MHZ 0.18 0.23 0.18 0.23 mw
Vpp = 2.7V, fg = 100kHz,
foerock = 4.8MHz 1.9 2.7 1.9 2.7 mw
- Vpp = 2.7V, fg = 200kHz,
Power dissipation foerock = 4.8MHZ 3.8 5.4 3.8 5.4 mw
Vpp = 5V, fg = 200kHz,
7.5 12.5 7.5 12.5 mw
focLock = 6MHz
Vpp =5V, fg = 250kHz,
10 15 10 15 mw
focLock = 6MHz
o Vpp = 2.7V, CS = Vpp 0.3 0.3 n
Power dissipation in power-down —
Vpp =5V, CS = Vpp 0.6 0.6 )
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PIN CONFIGURATION

DGK PACKAGE
MSOP-8
(TOP VIEW)

O
8 | Vpp
7 | bcLock
ADS8317
6 DOUT
5 | CS/SHDN

DRB PACKAGE
SON-8
(TOP VIEW)

[, p——————— -
1 | Voo

DCLOCK

DOUT

CS/SHDN

U

(1) The DRB package thermal pad must be soldered to the printed circuit board for proper thermal and mechanical

performance.
TERMINAL FUNCTIONS
TERMINAL
NAME NO. lfe} DESCRIPTION
REF 1 Analog input Reference input
+IN 2 Analog input Noninverting analog input
—IN 3 Analog input Inverting analog input
GND 4 Power-supply connection | Ground
CS/SHDN 5 Digital input Chip select when low; Shutdown mode when high.
Dout 6 Digital output Serial output data word
DCLOCK 7 Digital input Data clock synchronizes the serial data transfer and determines conversion speed.
Vpp 8 Power-supply connection | Power supply

Equivalent Input Circuits (Vpp = 5.0V)

VDD
RON C(SAMPLE)
50Q 24pF

ANALOG IN \o—| =

N
500 24pF
REF —W—-| /0

GND — GND — GND —
Diode Turn-On Voltage: 0.35V ) L . . -
Equivalent Analog Input Circuit Equivalent Reference Input Circuit Equivalent Digital Input/Output Circuit
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TIMING INFORMATION

teve |
CS/SHDN I I

Sample } Conversion } Power Down }
= tsues

»‘ ‘<7tCSD

-

‘ Use positive clock edge for data transfer
Hi-Z ) Hi-Z
Dour 0 |B15|B14|B13|B12|B11|B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 |BO

‘ (MSB) (CSB)
‘ tSMPL

tCON\/

NOTE: (1) Alinimum of 22 clock cycles are required for 16-bit conversion; 24 clock cycles are shown.
If CS remains low at the end of conversion, a new data stream is shifted out with LSB-first data followed by zeroes indefinitely.

tCYC ‘

CS/SHDN // // [ L

ﬂ ‘¢ tsucs

DCLOCK

‘*tcsn
Hi-Z
Dour 0 |Bis|B14 BO Bt
(MSB)
tsmpL tcony

(LSB) (MSB)

NOTE: (2) After completing the data transfer, if further clocks are applied with CS low, the A/D converter will output zeroes indefinitely.

1.4V

3kQ

Dour Test Point

L Voltage Waveforms for D ;; Rise and Fall Times, t,, t;

Load Circuit for t;p, t,, and t;

Test Point
DCLOCK N\
VDD

3kQ tys Waveform 2, t.,
~— tipo — Dour
D i X' ************* 100pF Oj_ tys Waveform 1
out c
N LOAD —
thoo —| — =

Load Circuit for ty and t,,
Voltage Waveforms for Dy, Delay Times, typq

—_
— 90% _ \
CS/SHDN / CS/SHDN «

D)

Dour 00% DCLOCK I 1 | I 4 | I 5 | I | I
Waveform 1@

tdls - - ‘

Dour 10% Dour B15
Waveform 24

| o [~—
Voltage Waveforms for t ;¢

Voltage Waveforms for t,,
NOTES: (3) Waveform 1 is for an output with internal conditions such that
the output is high unless disabled by the output control.
(4) Waveform 2 is for an output with internal conditions such that
the output is low unless disabled by the output control.

Figure 1. Timing Diagrams
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TIMING INFORMATION (continued)
Timing Characteristics
SYMBOL | DESCRIPTION MIN TYP MAX UNIT
tsmpL Analog input sample time 4.5 5.0 DCLOCKs
tconv Conversion time 16 DCLOCKs
tcyc Complete cycle time 22 DCLOCKs
tcsp CS falling to DCLOCK low 0 ns
tsucs CS falling to DCLOCK rising 20 ns
thoo DCLOCK falling to current Doyt not valid 5 15 ns
tois CS rising to Doyt 3-state 70 100 ns
ten DCLOCK falling to Doyt enabled 20 50 ns
te Doyt fall time 5 25 ns
tr Doy rise time 7 25 ns
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TYPICAL CHARACTERISTICS: Vpp = +5V
At T, = 25°C, Vger = 2.5V, foampie = 250kHz, fo x = 24 x fgauwpLe, UNless otherwise noted.

INTEGRAL LINEARITY ERROR vs CODE DIFFERENTIAL LINEARITY ERROR vs CODE
3 3
2 2
1 1
o o
4 3
-1 1
_2 -2
-3 -3
8000h C000h 0000h 4000h 7FFFh 8000h C000h 0000h 4000h 7FFFh
Output Code Output Code
Figure 2. Figure 3.
SUPPLY CURRENT vs TEMPERATURE CHANGE IN OFFSET vs TEMPERATURE
1.750 3.0
\
1.745 25
1.740 g 20
< Q15
— 1.735 o 1.0 \
c o . N
3 i N
5 1.730 + 05
O £ 0
> <]
S 1.725 E
£ // £ 05
@ 1.720 7 K
-1.0 S
1.715 15
1.710 -2.0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature (°C) Temperature (°C)
Figure 4. Figure 5.
CHANGE IN BIPOLAR ZERO ERROR vs TEMPERATURE CHANGE IN GAIN vs TEMPERATURE
3.0 0.50
25 N
— 20 _. 025
m (o5}
4 15 \ q
© 1.0 N o 0 =
8 N\ 8
+ 05 T
§ o § 025
© ©
= -0.5 = \
2 1o 8 _050
I~
-1.5
-2.0 -0.75
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Temperature (°C) Temperature (°C)
Figure 6. Figure 7.
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Power-Down Current (nA)

TYPICAL CHARACTERISTICS: Vpp = +5V (continued)
At T, = 25°C, Vger = 2.5V, foampie = 250kHz, fo k = 24 X fgauwpLe, UNless otherwise noted.

POWER-DOWN CURRENT vs TEMPERATURE
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Figure 8.

REFERENCE CURRENT vs SAMPLING RATE
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FREQUENCY SPECTRUM
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SIGNAL-TO-NOISE RATIO AND

SIGNAL-TO-NOISE + DISTORTION vs INPUT FREQUENCY
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Figure 13.
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TYPICAL CHARACTERISTICS: Vyp, = +5V (continued)

At T, = 25°C, Vger = 2.5V, foampie = 250kHz, fo k = 24 X fgauwpLe, UNless otherwise noted.

SPURIOUS-FREE DYNAMIC RANGE AND
TOTAL HARMONIC DISTORTION vs INPUT FREQUENCY

EFFECTIVE NUMBER OF BITS vs INPUT FREQUENCY
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Figure 14. Figure 15.
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Figure 16. Figure 17.
PEAK-TO-PEAK NOISE FOR A DC INPUT OUTPUT CODE HISTOGRAM FOR A DC INPUT
vs REFERENCE VOLTAGE (8192 Conversions)
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Figure 18. Figure 19.
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TYPICAL CHARACTERISTICS: Vpp = +2.7V
At T = 25°C, Vger = 1.25V, fsaupLe = 200kHz, fo x = 24 % fsavpLe, UNless otherwise noted.

INTEGRAL LINEARITY ERROR vs CODE DIFFERENTIAL LINEARITY ERROR vs CODE
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Figure 20. Figure 21.
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Figure 22. Figure 23.
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Figure 24. Figure 25.
Copyright © 2007-2009, Texas Instruments Incorporated Submit Documentation Feedback 13

Product Folder Link(s): ADS8317


http://focus.ti.com/docs/prod/folders/print/ads8317.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SBAS356DD&partnum=ADS8317
http://focus.ti.com/docs/prod/folders/print/ads8317.html

ADS8317

SBAS356D —JUNE 2007 —-REVISED OCTOBER 2009

13 TEXAS
INSTRUMENTS

www.ti.com

Reference Current (uA)

Amplitude (dB)

Power-Down Current (nA)

TYPICAL CHARACTERISTICS: Vpp = +2.7V (continued)
At T, = 25°C, Vger = 1.25V, fgaupLe = 200kHz, fo k = 24 X fsaupLe, UNless otherwise noted.

POWER-DOWN CURRENT vs TEMPERATURE
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REFERENCE CURRENT vs SAMPLING RATE
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FREQUENCY SPECTRUM
(8192 Point FFT, fjy = 9.9854kHz, —0.2dB)
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FREQUENCY SPECTRUM
(8192 Point FFT, fiN = 1.9775kHz, —0.2dB)
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Figure 29.

SIGNAL-TO-NOISE RATIO AND

SIGNAL-TO-NOISE + DISTORTION vs INPUT FREQUENCY
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TYPICAL CHARACTERISTICS: Vpp = +2.7V (continued)

At T, = 25°C, Vger = 1.25V, fgaupLe = 200kHz, fo k = 24 X fsaupLe, UNless otherwise noted.

SPURIOUS-FREE DYNAMIC RANGE AND
TOTAL HARMONIC DISTORTION vs INPUT FREQUENCY
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SIGNAL-TO-NOISE + DISTORTION vs INPUT LEVEL
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THEORY OF OPERATION

The ADS8317 is a classic Successive Approximation
Register (SAR) analog-to-digital (A/D) converter. The
architecture is based on capacitive redistribution that
inherently includes a sample-and-hold function. The
converter is fabricated on a 0.6y CMOS process. The
architecture and fabrication process allow the
ADS8317 to acquire and convert an analog signal at
up to 250,000 conversions per second while
consuming less than 10mW from Vpp.

Differential  linearity for the  ADS8317 is
factory-adjusted via a package-level trim procedure.
The state of the trim elements is stored in non-volatile
memory and is continuously updated after each
acquisition cycle, just prior to the start of the
successive approximation operation. This process
ensures that one complete conversion cycle always
returns the part to its factory-adjusted state in the
event of a power interruption.

The ADS8317 requires an external reference, an
external clock, and a single power source (Vpp). The
external reference can be any voltage between 0.1V
and Vpp/2. The value of the reference voltage directly
sets the range of the analog input. The reference
input current depends on the conversion rate of the
ADS8317.

The external clock can vary between 24kHz (1kHz
throughput) and 6.0MHz (250kHz throughput). The
duty cycle of the clock is not significant, as long as
the minimum high and low times are at least 200ns
(Vpp = 4.75V or greater). The minimum clock
frequency is set by the leakage on the internal
capacitors to the ADS8317.

The analog input is provided to two input pins: +IN
and —IN. When a conversion is initiated, the
differential input on these pins is sampled on the
internal capacitor array. While a conversion is in
progress, both inputs are disconnected from any
internal function.

The digital result of the conversion is clocked out by
the DCLOCK input and is provided serially (most
significant bit first) on the Doyt pin.

The digital data that are provided on the Dyt pin are
for the conversion currently in progress—there is no
pipeline delay. It is possible to continue to clock the
ADS8317 after the conversion is complete and to
obtain the serial data least significant bit first. See the
Digital Timing section for more information.

ANALOG INPUT

The analog input is bipolar and fully differential. There
are two general methods of driving the analog input
of the ADS8317: single-ended or differential, as
shown in Figure 37. When the input is single-ended,
the —IN input is held at a fixed voltage. The +IN input
swings around the same voltage and the
peak-to-peak amplitude is 2 x Vgge. The value of
Vger determines the range over which the common
voltage may vary, as shown in Figure 38 and
Figure 39.

Single-Ended Input

+
2% Vigr ADS8317

Peak-to-Peak

Common —
Voltage T

Differential Input

VHEF

Peak-to-Peak +

ADS8317

Common —

Voltage _—I__

VRer
Peak-to-Peak

Figure 37. Methods of Driving the
ADS8317—Single-Ended or Differential
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Figure 39. Single-Ended 2.7V Input,
Common Voltage Range vs Vger

When the input is differential, the amplitude of the
input is the difference between the +IN and —IN input,
or +IN — (-IN). A voltage or signal is common to both
of these inputs. The peak-to-peak amplitude of each
input is Vgegr about this common voltage. However,
since the inputs are 180° out-of-phase, the
peak-to-peak amplitude of the difference voltage is 2
x Vgreg. The value of Viee also determines the range
of the voltage that may be common to both inputs, as
shown in Figure 41 and Figure 40.

Figure 41. Differential 2.7V Input,
Common Voltage Range vs Vger

In each case, care should be taken to ensure that the
output impedance of the sources driving the +IN and
—IN inputs are matched. If this matching is not
observed, the two inputs could have different settling
times. This difference may result in offset error, gain
error, and linearity error that change with both
temperature and input voltage. If the impedance
cannot be matched, the errors can be lessened by
giving the ADS8317 additional acquisition time.
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The input current on the analog inputs depends on a
number of factors: sample rate, input voltage, and
source impedance. Essentially, the current into the
ADS8317 charges the internal capacitor array during
the sample period. After this capacitance has been
fully charged, there is no further input current. The
source of the analog input voltage must be able to
charge the input capacitance (24pF) to 16-bit settling
level within 4.5 clock cycles. When the converter
goes into the hold mode, or while it is in the
power-down mode, the input impedance is greater
than 1GQ.

Care must be taken regarding the absolute analog
input voltage. The +IN input should always remain
within the range of GND — 300mV to Vpp + 300mW.
The —IN input should always remain within the range
of GND — 300mV to 4V. Outside of these ranges, the
converter linearity may not meet specifications. To
obtain maximum performance from the ADS8317, an
input circuit such as that shown in Figure 42 is
recommended.

Single-Ended
- 100 AN s00 24PF
OPA365 1T o "o\
+ - 1000pF
— ADS8317
N 500 24PF
v o oW
CcM —/
Differential
- 100 AN son 24PF
OPA365 1T o "o— M +—]
o + 1000pF
L
) ——1nF ADS8317
- 100 N 500 24°F
OPA365 T o oM
o + 1000pF
L

Figure 42. Single-Ended and Differential Methods
of Interfacing the ADS8317

REFERENCE INPUT

The external reference sets the analog input range.
The ADS8317 operates with a reference in the range
of 0.1V to Vpp/2. There are several important
implications to this specification.

As the reference voltage is reduced, the analog
voltage weight of each digital output code is reduced.
This reduction is often referred to as the least
significant bit (LSB) size and is equal to the reference
voltage divided by 65,536. This relationship means
that any offset or gain error inherent in the A/D
converter appears to increase (in terms of LSB size)
as the reference voltage is reduced. For a reference
voltage of 2.5V, the value of the LSB is 76.3uV, and
for a reference voltage of 1.25V, the LSB is 38.15uV.

The noise inherent in the converter also appears to
increase with a lower LSB size. With a 2.5V
reference, the internal noise of the converter typically
contributes only 5LSB peak-to-peak of potential error
to the output code. When the external reference is
1.25V, the potential error contribution from the
internal noise is almost two times larger (9LSB). The
errors arising from the internal noise are Gaussian in
nature and can be reduced by averaging consecutive
conversion results.

For more information regarding noise, consult
Figure 18, Peak-to-Peak Noise for a DC Input vs
Reference Voltage. Note that the Effective Number Of
Bits (ENOB) figure is calculated based on the
converter signal-to-(noise + distortion) ratio with a
2kHz, 0dB input signal. SINAD is related to ENOB as
follows:

SINAD =6.02 x ENOB + 1.76

With lower reference voltages, extra care should be
taken to provide a clean layout including adequate
bypassing, a clean power supply, a low-noise
reference, and a low-noise input signal. Due to the
lower LSB size, the converter is also more sensitive
to external sources of error, such as nearby digital
signals and electromagnetic interference.
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The equivalent input circuit for the reference voltage
is presented in Figure 43. At the same time, an
equivalent capacitor of 24pF is switched. To obtain
optimum performance from the ADS8317, special
care must be taken in designing the interface circuit
to the reference input pin. To ensure a stable
reference voltage, a 47uF tantalum capacitor with low
ESR should be connected as close as possible to the
input pin. If a high output impedance reference
source is used, an additional operational amplifier
with a current-limiting resistor must be placed in front
of the capacitors.

ADS8317
_ Vegr 500 24pF
OPA350 o/'o—\/\/\/\—|
+ _I_ 47uF

Figure 43. Input Reference Circuit and Interface

When the ADS8317 is in power-down mode, the input
resistance of the reference pin has a value of 5GQ.
Because the input capacitors must be recharged
before the next conversion starts, an operational
amplifier with good dynamic characteristics, such as
the OPA350, should be used to buffer the reference
input.

Noise

The transition noise of the ADS8317 itself is
extremely low, as shown in Figure 19 and Figure 36;
it is much lower than competing A/D converters.
These histograms were generated by applying a
low-noise DC input and initiating 8192 conversions.
The digital output of the A/D converter varies in
output code because of the internal noise of the
ADS8317. This variance is true for all 16-bit,
SAR-type A/D converters. Using a histogram to plot
the output codes, the distribution should appear
bell-shaped with the peak of the bell curve
representing the nominal code for the input value.
The t10, +20, and 30 distributions represent 68.3%,
95.5%, and 99.7%, respectively, of all codes. The
transition noise can be calculated by dividing the
number of codes measured by 6, which yields the
+30 distribution, or 99.7%, of all codes. Statistically,
up to three codes could fall outside the distribution
when executing 1000 conversions. The ADS8317,
with five output codes for the +3o distribution, yields
less than £0.8LSB of transition noise. Remember that
to achieve this low-noise performance, the
peak-to-peak noise of the input signal and reference
must be less than 50pV.

Averaging

The noise of the A/D converter can be compensated
by averaging the digital codes. By averaging
conversion results, transition noise is reduced by a
factor of 1/\n , where n is the number of averages.
For example, averaging four conversion results
reduces the transition noise from +0.8LSB to
+0.4LSB. Averaging should only be used for input
signals with frequencies near DC.

For AC signals, a digital filter can be used to
low-pass filter and decimate the output codes. This
configuration works in a similar manner to averaging;
for every decimation by 2, the signal-to-noise ratio
improves by 3dB.
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DIGITAL INTERFACE

Signal Levels

The ADS8317 has a wide range of power-supply
voltage. The A/D converter, as well as the digital
interface circuit, is designed to accept and operate
from 2.7V up to 5.5V. This voltage range
accommodates different logic levels. When the
ADS8317 power-supply voltage is in the range of
4.5V to 5.5V (5V logic level), the ADS8317 can be
connected directly to another 5V, CMOS-integrated
circuit. When the ADS8317 power-supply voltage is in
the range of 2.7V to 3.6V (3V logic level), the
ADS8317 can be connected directly to another 3.3V
LVCMOS integrated circuit.

Serial Interface

The ADS8317 communicates with microprocessors
and other digital systems via a synchronous 3-wire
serial interface, as illustrated in the Timing
Information section and Timing Characteristics . The
DCLOCK signal synchronizes the data transfer, with
each bit being transmitted on the falling edge of
DCLOCK. Most receiving systems capture the
bitstream on the rising edge of DCLOCK. However, if
the minimum hold time for Doyt is acceptable, the
system can use the falling edge of DCLOCK to
capture each bit.

A falling CS signal initiates the conversion and data
transfer. The first 4.5 to 5.0 clock periods of the
conversion cycle are used to sample the input signal.

After the fifth faling DCLOCK edge, Doyt is enabled
and outputs a low value for one clock period. For the
next 16 DCLOCK periods, Dgyt outputs the
conversion result, most significant bit first. After the
least significant bit (BO) has been output, subsequent
clocks repeat the output data, but in a least significant
bit first format.

After the most significant bit (B15) has been
repeated, Doyt Will 3-state. Subsequent clocks have
no effect on the converter. A new conversion is
initiated only when CS has been taken high and
returned low.

Data Format

The output data from the ADS8317 are in binary twos
complement format, as shown in Table 1 and
Figure 44. The table and figure represent the ideal
output code for the given input voltage and do not
include the effects of offset, gain error, or noise.

Table 1. Ideal Input Voltages and Output Codes

DESCRIPTION ANALOG VALUE DIGITAL OUTPUT
Full-scale range 2 %X Vgep BINARY TWOS COMPLEMENT
Least significant 2 % Vpee/65536 Binary Hex
bit (LSB) Code Code
+Full scale +Vger — 1 LSB 01111111 1111 1111 | 7FFF
Midscale ov 0000 0000 0000 0000 | 0000
Midscale — 1 LSB 0V -1LSB 1111 1111 1111 1111 | FFFF
—Full scale —VRer 1000 0000 0000 0000 | 8000
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Digital Output Code

Binary Twos Complement

0111 1111 1111 1111

0111 1111 1111 1110

0111 1111 1111 1101

0000 0000 0000 0001

0000 0000 0000 0000

11111111 1111 1111

1000 0000 0000 0010

1000 0000 0000 0001

1000 0000 0000 0000

Vg =25V J

-2.49996V
-2.49992V

-2.49985V

-38.15uV J

ov

L +38.15uV

Bipolar Analog Input Voltage = V(+IN) - V(-IN)

16-BIT

Twos Complement Output

~Full-Scale Code Vv ¢ = 8000h
Midscale Code Vs = 0000h
+Full-Scale Code v, = 7FFFh

Bipolar Analog Input

Veope = -Vrer
Veope = 0V
Veooe = Vrer - 1LSB

65535

65534

65533

32769

32768

Step

32767

Virs = VRer = 2.5V
V,rs — 1LSB = 2.499992V

2.499985V

1LSB = 76.29uV
Vg = 2.5V
Vige = 2.5V

Figure 44. Ideal Conversion Characteristics (Conditions: Vcoy = 2.5V, Vgege = 2.5V)
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POWER DISSIPATION

The architecture of the converter, the semiconductor
fabrication process, and a careful design allow the
ADS8317 to convert at up to a 250kHz rate while
requiring very little power. However, for the absolute
lowest power dissipation, there are several things to
keep in mind.

The power dissipation of the ADS8317 scales directly
with conversion rate. Therefore, the first step to
achieving the lowest power dissipation is to find the
lowest conversion rate that satisfies the system
requirements.

In addition, the ADS8317 goes into Power-Down
mode under two conditions: when the conversion is
complete and whenever CS is high (see the Timing
Characteristics section). Ideally, each conversion
should occur as quickly as possible, preferably at a
6.0MHz clock rate. This way, the converter spends
the longest possible time in power-down mode. This
is very important because the converter not only uses
power on each DCLOCK transition (as is typical for
digital CMOS components), but also uses some
current for the analog circuitry, such as the
comparator. The analog section dissipates power
continuously until power-down mode is entered.

Figure 9 and Figure 27 illustrate the current
consumption of the ADS8317 versus sample rate. For
these graphs, the converter is clocked at maximum
speed regardless of the sample rate. CS is held high
during the remaining sample period.

There is an important distinction between the
power-down mode that is entered after a conversion
is complete and the full power-down mode that is
enabled when CS is high. CS low only shuts down
the analog section. The digital section completely
shuts down only when CS is high. Thus, if CS is left
low at the end of a conversion, and the converter is
continually clocked, the power consumption is not as
low as when CS is high.

Short Cycling

Another way to save power is to use the CS signal to
short-cycle the conversion. The ADS8317 places the
latest data bit on the Dgyt line as it is generated,;
therefore, the converter can easily be short-cycled.
This term means that the conversion can be
terminated at any time. For example, if only 14 bits of
the conversion result are needed, then the conversion
can be terminated (by pulling CS high) after the 14th
bit has been clocked out.

This technique can also be used to lower the power
dissipation (or to increase the conversion rate) in
those applications where an analog signal is being
monitored until some condition becomes true. For
example, if the signal is outside a predetermined
range, the full 16-bit conversion result may not be
needed. If so, the conversion can be terminated after
the first n bits, where n might be as low as 3 or 4.
This technique results in lower power dissipation in
both the converter and the rest of the system
because they spend more time in power-down mode.

POWER-ON RESET

The ADS8317 bias circuit is self-starting. There may
be a static current (approximately 1.5mA with Vpp =
5V) after power-on, unless the circuit is powered
down. It is recommended to run a single test
conversion (configured the same as any regular
conversion) after the power supply reaches at least
2.4V to ensure the device is put into power-down
mode.
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LAYOUT

For optimum performance, care should be taken with
the physical layout of the ADS8317 circuitry. This
caution is particularly true if the reference voltage is
low and/or the conversion rate is high. At a 250kHz
conversion rate, the ADS8317 makes a bit decision
every 167ns. That is, for each subsequent bit
decision, the digital output must be updated with the
results of the last bit decision, the capacitor array
appropriately switched and charged, and the input to
the comparator settled to a 16-bit level, all within one
clock cycle.

The basic SAR architecture is sensitive to spikes on
the power supply, reference, and ground connections
that occur just prior to latching the comparator output.
Thus, during any single conversion for an n-bit SAR
converter, there are n windows in which large
external transient voltages can easily affect the
conversion result. Such spikes might originate from
switching power supplies, digital logic, and
high-power devices, to name a few potential sources.
This particular source of error can be very difficult to
track down if the glitch is almost synchronous to the
converter DCLOCK signal because the phase
difference between the glitch and DCLOCK changes
with time and temperature, causing sporadic
misoperation.

With these considerations in mind, power to the
ADS8317 should be clean and well-bypassed. A
0.1pF ceramic bypass capacitor should be placed as
close as possible to the ADS8317 package. In
addition, a 1uF to 10uF capacitor and a 5Q or 10Q
series resistor may be used to low-pass filter a noisy

supply.

The reference should be similarly bypassed with a
47uF capacitor. Again, a series resistor and large
capacitor can be used to low-pass filter the reference
voltage. If the reference voltage originates from an op
amp, make sure that the op amp can drive the
bypass capacitor without oscillation (the series
resistor can help in this case). Keep in mind that
while the ADS8317 draws very little current from the
reference on average, there are still instantaneous
current demands placed on the external input and
reference circuitry.

Texas Instruments’ OPA365 op amp provides
optimum performance for buffering the signal inputs;
the OPA350 can be used to effectively buffer the
reference input.

Also, keep in mind that the ADS8317 offers no
inherent rejection of noise or voltage variation in
regards to the reference input. This characteristic is
of particular concern when the reference input is tied
to the power supply. Any noise and ripple from the
supply appears directly in the digital results. While
high-frequency noise can be filtered out, as described
in the previous paragraph, voltage variation resulting
from the line frequency (50Hz or 60Hz) can be
difficult to remove.

The GND pin on the ADS8317 should be placed on a
clean ground point. In many cases, this point is the
analog ground. Avoid connecting the GND pin too
close to the grounding point for a microprocessor,
microcontroller, or digital signal processor. If needed,
run a ground trace directly from the converter to the
power-supply connection point. The ideal layout
includes an analog ground plane for the converter
and associated analog circuitry.
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Figure 45 shows an example of a

basic data

acquisition system. The ADS8317 input range is
connected to 2.5V or 4.096V. The 5Q resistor and
1uF to 10pF capacitor filters the microcontroller noise

APPLICATION CIRCUITS

on the supply, as well as any high-frequency noise
from the supply itself. The exact values should be
picked such that the filter provides adequate rejection
of noise. Operational amplifiers and voltage reference
are connected to the analog power supply, AVpp.

DVpp
2.7V to 3.6V
o

L

.
0.1uF 10uF

L

THH

0.1uF

10uF

HE

DSP

TMS320C6xx
or
TMS320C5xx
or

TMS320C2xx

AVpp
2.7V to 5V
REF3225 REF
VDD
IN out
IO-47uF Cj‘_D ADS8317
. ) I: - 100
oPA365 >——/\\ +IN
Vom + (V1o 2.5V) 0— + _L 1000pF .
cs
- —_— 1nF Dour
DCLOCK
- 10Q
oPA365 >——/\\ _L -IN GND
Vom O— + I1000pF

GND

Figure 45. Example of a Basic Data Acquisition System
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REVISION HISTORY
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision C (June 2008) to Revision D Page

« Changed SON-8 (DRB) package availability
e Deleted lead temperature SpecifiCation ..........cccocccveriiieiiiieeniiie e 2

¢ Added missing mu symbol to High-level output voltage test condition

« Added missing mu symbol to Low-level output voltage test condition 4
e Changed X-axis unit from MA 10 PA IN FIGUIE 10 ...ociiiiiiiiiieiiiee ettt ettt e st e et e e e st e e abe e e e nebeeeabreenan 11
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e Changed FigUre 40 tItIE (TYP0) .....eeeiiirieeiiiie ittt ettt ettt e e s ettt e et bt e e e st et e aa b et e ekttt e emb et e e bb e e e bbb e e anbe e e e nbbeeeanbeeenae 17
¢ Added missing mu symbol to the value Of the LSB, 76.3V ......uiiiiiiiiiiiiie ettt e e s et e e e e e s saaae e e e e aeaees 18
Changes from Revision B (May 2008) to Revision C Page
e Changed 2nd timing diagram from the tOp IN FIQUIE 1 .......oiiiiiiiiiiie ettt nnes 8
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty @ (6) (3) (4/5)
ADS8317IBDGKR ACTIVE VSSOP DGK 8 2500  Green (RoHS CU NIPDAU | Level-2-260C-1 YEAR -40 to 85 D17 Samples
& no Sh/Br) CU NIPDAUAG =
ADS8317IBDGKT ACTIVE VSSOP DGK 8 250 Green (RoHS CU NIPDAU | Level-2-260C-1 YEAR -40 to 85 D17 Samples
& no Sh/Br) CU NIPDAUAG =
ADS8317IBDRBR ACTIVE SON DRB 8 3000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 D17 Samples
& no Sh/Br)
ADS8317IBDRBT ACTIVE SON DRB 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 D17
& no Sb/Br) L
ADS8317IDGKR ACTIVE VSSOP DGK 8 2500 Green (RoHS CU NIPDAU | Level-2-260C-1 YEAR -40 to 85 D17 Eamnles
& no Sh/Br) CU NIPDAUAG sl
ADS8317IDGKT ACTIVE VSSOP DGK 8 250 Green (RoHS CU NIPDAU | Level-2-260C-1 YEAR -40 to 85 D17 camnles
& no Sh/Br) CU NIPDAUAG sl
ADS8317IDGKTG4 ACTIVE VSSOP DGK 8 250 Green (RoHS CU NIPDAUAG Level-2-260C-1 YEAR -40 to 85 D17 B o
& no Sh/Br) P
ADS8317IDRBR ACTIVE SON DRB 8 3000  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 D17
& no Sh/Br) B2
ADS8317IDRBT ACTIVE SON DRB 8 250 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 D17 Samples
& no Sh/Br) =

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based

flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
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® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |+ KO ’<—P14>1
Y R P T
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O O OO O O 0778procket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
ADS8317IBDGKR VSSOP | DGK 8 2500 330.0 12.4 5.3 34 14 8.0 12.0 Q1
ADS8317IBDGKT VSSOP DGK 8 250 180.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1
ADS8317IBDRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
ADS8317IBDRBT SON DRB 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
ADS8317IDGKR VSSOP DGK 8 2500 330.0 12.4 53 34 1.4 8.0 12.0 Q1
ADS8317IDGKT VSSOP | DGK 8 250 180.0 12.4 5.3 3.4 14 8.0 12.0 Q1
ADS8317IDRBR SON DRB 8 3000 330.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
ADS8317IDRBT SON DRB 8 250 180.0 12.4 3.3 3.3 1.1 8.0 12.0 Q2
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TAPE AND REEL BOX DIMENSIONS

/E

~_ s

e 7
\\’//// “\\\\(/
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

ADS8317IBDGKR VSSOP DGK 8 2500 367.0 367.0 38.0
ADS8317IBDGKT VSSOP DGK 8 250 210.0 185.0 35.0
ADS8317IBDRBR SON DRB 8 3000 336.6 336.6 28.6
ADS8317IBDRBT SON DRB 8 250 210.0 185.0 35.0
ADS8317IDGKR VSSOP DGK 8 2500 367.0 367.0 38.0
ADS8317IDGKT VSSOP DGK 8 250 210.0 185.0 35.0
ADS8317IDRBR SON DRB 8 3000 336.6 336.6 28.6
ADS8317IDRBT SON DRB 8 250 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
DRB 8 VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4203482/L
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DRBO0008B

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

PIN 1 INDEX AREA— |-

EXPOSED r+— 1.651£0.05 —=
THERMAL PAD

ANANANA

‘ ©

2.4+0.05

— 8X

0.35
0.25

PIN 11D
(OPTIONAL) 8X

0.1® |C|A|B
& 0.054) |C

ﬁ (0.2) TYP

4218876/A 12/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DRB0008B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.6) — S\ELMM
+ 1 s | N
| é C;:j 8
8X (0.3) j | |
-— - T 2.4)
‘ [ij (0.95)
6X (o 65) | | l
|
/D} - i
(R0.05) TYP |
(0. 575) |
%% g.z) VIA 2.8)

LAND PATTERN EXAMPLE
SCALE:20X

0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
P ~

\
|
|

\ /
SOLDER 'V'ASK/ METAL METAL UNDERJ \—SOLDER MASK

OPENING SOLDER MASK OPENING
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4218876/A 12/2017

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DRB0008B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD

8X (0.6) SQ"M METAL
1 s % Ca N

8X (0.3)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

81% PRINTED SOLDER COVERAGE BY AREA
SCALE:25X

4218876/A 12/2017

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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MECHANICAL DATA

DGK (S—PDSO-G8) PLASTIC SMALL—OUTLINE PACKAGE

r ﬂﬂgz
8 5

,HHHHT OZ

0,13
310 505
2,90 4,75 i

[@N]

LiLlil:

[ ]
jM_D—i Seating Plane ¢ J_\ ) m
— 1,10 MAX 875% AT [&]o,10 AT

4073329/E 05/06

NOTES: A All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO—187 variation AA, except interlead flash.
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LAND PATTERN DATA

DGK (S—PDSO—-G8) PLASTIC SMALL OUTLINE PACKAGE
Example Board Layout Example Stencil Openings
Based on a stencil thickness
of .127mm (.005inch).
(See Note D)
|—-—|—(O,65)TYP. 8X(0,45) _—| |<_ |———|—(O,65}TYP.
_4_
5|—-——— - 8X(1,45) —— [
4
PEG (4,4) PEG (4,4)
(! o
/I T PKG PKG
: ¢ ¢
/I Example
b Non Soldermask Defined Pad
/ /// - Example '
e ER
! (1,45) || \
\ * \:\F(’ad Geometrgl
! See Note C
Y - (0,05)
\ | All Around ///
N /
N -
S—-- 4221236/A 11/13

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

NOTES:
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. Resale of Tl products or services with statements
different from or beyond the parameters stated by Tl for that product or service voids all express and any implied warranties for the
associated TI product or service and is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2018, Texas Instruments Incorporated
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