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LOW SUPPLY CURRENT: 250 pA

REMOTE DATA ACQUISITION
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12-Bit Micro Power Sampling
ANALOG-TO-DIGITAL CONVERTER

ADS1286

DESCRIPTION

The ADS1286 is a 12-bit, 20kHz analog-to-digital
converter with a differential input and sample and hold
amplifier and consumes only 258 of supply cur-
rent. The ADS1286 offers an SPI and SSI compatible
serial interface for communications over a two or three
wire interface. The combination of a serial two wire
interface and micropower consumption makes the
ADS1286 ideal for remote applications and for those
requiring isolation.

The ADS1286 is available in a 8-pin plastic mini DIP
and a 8-lead SOIC.
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SPECIFICATIONS

At Tp = Tyin 10 Tyaxs Vee = 5V, Vrer = #5V, foavpre = 12.5kHz, |, fo x = 16 ¢ fgaypLe, Unless otherwise specified.

ADS1286, ADS1286A ADS1286K, ADS1286B ADS1286C, ADS1286L
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX | UNITS
ANALOG INPUT
Full-Scale Input Range +In — (=In) 0 VRer O O O O \%
Absolute Input Voltage +In -0.2 Ve 0.2 O O O O \%
—In -0.2 +0.2 0 0 O 0 \
Capacitance 25 ] O pF
Leakage Current +1 O O HA
SYSTEM PERFORMANCE
Resolution 12 O O Bits
No Missing Codes 12 O O Bits
Integral Linearity +1 +2 O O +0.5 +1 LSB
Differential Linearity +0.5 +1.0 ] +0.75 +0.25 | 0.75 LSB
Offset Error 0.75 +3 ] ] O ] LSB
Gain Error +2 +8 O O O O LSB
Noise 50 O O puvrms
Power Supply Rejection 82 O O dB
SAMPLING DYNAMICS
Conversion Time 12 O O Clk Cycles
Acquisition Time 15 ] O Clk Cycles
Small Signal Bandwidth 500 O O kHz
DYNAMIC CHARACTERISTICS
Total Harmonic Distortion V\y = 5.0Vp-p at 1kHz -85 O O dB
Viy = 5.0Vp-p at 5kHz -83 O 0 dB
SINAD V|y = 5.0Vp-p at 1kHz 72 a ] dB
Spurious Free Dynamic Range Viy = 5.0Vp-p at 1kHz 90 O O dB
REFERENCE INPUT
REF Input Range - 1.25 2.5 | Vcct0.05V O O O O O O \Y
Input Resistance _ CS=V 5000 a O MQ
CS = GND, fc x = OHz 5000 O O MQ
Current Drain CS = Ve 0.01 25 O O O O HA
teye 2 640ps, o < 25kHz 24 20 O O O 0 HA
toye = 80ps, fo = 200kHz 2.4 20 O O O O HA
DIGITAL INPUT/OUTPUT
Logic Family CMOS O O
Logic Levels:
Vin iy = +5pA 3 +Vee O 0 O O \Y
Vi I = +5uA 0.0 0.8 O O o O v
Vo lon = 250pA 3 +Vee O 0 O O \Y
VoL loL = 250pA 0.0 0.4 O O o O v
Data Format Straight Binary O O
POWER SUPPLY REQUIREMENTS
Power Supply Voltage
Vee +4.50 5 5.25 O O O O O O \
Quiescent Current, Vaya teye 2 640pS, fo k < 25kHz 200 400 O O O O HA
teye = 90uS, fok = 200kHz 250 500 O O 0 O HA
Power Down CS = V¢ 3 O o HA
TEMPERATURE RANGE
Specified Performance ADS1286, K, L 0 +70 O O O O °C
ADS1286A, B, C -40 +85 ] ] ] a °C
0 Specifications same as grade to the left.
TIMING CHARACTERISTICS
foik = 200kHz, Tp = Ty 10 Tyax-
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
tsmpL Analog Input Sample Time See Operating Sequence 15 2.0 Clk Cycles
tsmpL (mAx) Maximum Sampling Frequency ADS1286 20 kHz
tcony Conversion Time See Operating Sequence 12 Clk Cycles
tipo Delay TIme, DCLOCK! to Doyt Data Valid See Test Circuits 85 150 ns
tyis Delay Time, CSt to Doy Hi-Z See Test Circuits 25 50 ns
ten Delay TIme, DCLOCK! to Dyt Enable See Test Circuits 50 100 ns
thoo Output Data Remains Valid After DCLOCK! Cloap = 100pF 15 30 ns
t Doyt Fall Time See Test Circuits 70 100 ns
t, Doyt Rise Time See Test Circuits 60 100 ns
tesp Delay Time, CS! to DCLOCK| See Operating Sequence 0 ns
tsucs Delay Time, CS1 to DCLOCK1 See Operating Sequence 30 ns
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ABSOLUTE MAXIMUM RATINGS @

FVGE vttt ettt ettt +6V
Analog Input. —0.3V to (+Vc + 300mV)
LOGIC INPUL ..o —0.3V to (+V¢ + 300mV)
Case TEMPEIALUIE ......c.ceeiviiiiiiiieeiee e +100°C

Junction Temperature .. +150°C
Storage Temperature +125°C
External Reference VORAge ...........cccoooveiiiiiiiniiiicic e +5.5V

NOTE: (1) Stresses above these ratings may permanently damage the device.

PIN CONFIGURATION

$ ELECTROSTATIC
(€A DISCHARGE SENSITIVITY

Electrostatic discharge can cause damage ranging from per-
formance degradation to complete device failure. Burr-
Brown Corporation recommends that all integrated circuits
be handled and stored using appropriate ESD protection
methods.

ESD damage can range from subtle performance degrada-
tion 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
Veer [ 1] 8 | +vee published specifications.
+In | 2 7 | DCLOCK
ADS1286
-n [3] 6 | Oour
GND | 4 5 | CSISHDN
8-Pin Mini PDIP
8-Lead SOIC
PIN ASSIGNMENTS
PIN NAME DESCRIPTION
1 VRer Reference Input.
2 +In Non Inverting Input.
3 —In Inverting Input. Connect to ground or remote ground sense point.
4 GND Ground.
5 CS/SHDN Chip Select when low, Shutdown Mode when high.
6 Dout The serial output data word is comprised of 12 bits of data. In operation the data is valid on the falling edge of DCLOCK. The
second clock pulse after the falling edge of CS enables the serial output. After one null bit the data is valid for the next 12 edges.
7 DCLOCK Data Clock synchronizes the serial data transfer and determines conversion speed.
8 +Vee Power Supply.

PACKAGE/ORDERING INFORMATION

PACKAGE
INTEGRAL TEMPERATURE DRAWING
PRODUCT LINEARITY RANGE PACKAGE NUMBER @
ADS1286P +2 0°C to +70°C Plastic DIP 006
ADS1286PK +2 0°C to +70°C Plastic DIP 006
ADS1286PL +1 0°C to +70°C Plastic DIP 006
ADS1286U +2 0°C to +70°C SOIC 182
ADS1286UK +2 0°C to +70°C SOIC 182
ADS1286UL +1 0°C to +70°C SOIC 182
ADS1286PA +2 —40°C to +85°C Plastic DIP 006
ADS1286PB +2 —40°C to +85°C Plastic DIP 006
ADS1286PC +1 —40°C to +85°C Plastic DIP 006
ADS1286UA +2 —40°C to +85°C SOIC 182
ADS1286UB +2 —40°C to +85°C SOIC 182
ADS1286UC +1 —40°C to +85°C SOIC 182

NOTE: (1) For detailed drawing and dimension table, please see end of data sheet, or Appendix
C of Burr-Brown IC Data Book.

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN
assumes no responsibility for the use of this information, and all use of such information shall be entirely at the user’s own risk. Prices and specifications are subject
to change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not

authorize or warrant any BURR-BROWN product for use in life support devices and/or systems.
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TYPICAL PERFORMANCE CURVES

At Tp = +25, Voo = +5V, Vger = 45V, fsampre = 12.5kHz, fo x = 16 * fgaympLe, Unless otherwise specified.
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TYPICAL PERFORMANCE CURVES (CONT)

At Tp = +25, Ve = +5V, Vger = +5V, foampLe = 12.5kHz, fo x = 16 ¢ fsaypLe, Unless otherwise specified.
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TYPICAL PERFORMANCE CURVES (conT)

At Tp = +25, Voo = +5V, Vger = 45V, fsampre = 12.5kHz, fo x = 16 * fgaympLe, Unless otherwise specified.
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TYPICAL PERFORMANCE CURVES (conT)

At Tp = +25, Voo = +5V, Vger = +5V, foampe = 12.5kHz, fo x = 16 * fgaympLe, Unless otherwise specified.

DIGITAL INPUT LINE THRESHOLD
INTEGRAL LINEARITY ERROR vs CODE vs SUPPLY VOLTAGE
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TIMING DIAGRAMS AND TEST CIRCUITS

1.4v
3kQ
Dour Test Point
100pF
CLOAD
Load Circuit for typo, t, and t Voltage Waveforms for D1 Rise and Fall Times t,, and t

Test Point
DCLOCK
x VlL
Vee
3kQ tyis Waveform 2, t,
DOUT
Dour 100pF O—AL t4is Waveform 1
Cioap —
thoo — — )
Voltage Waveforms for Dgr Delay Times, typo Load Circuit for tys and tye,

CS/SHDN Vin CSISHDN \

D
ouT 90% DCLOCK |1| |2| | | |

Waveform 1)
tois — - ‘

Dour
10% v
Waveform 2(2) . Dour . -
|t | ~—
Voltage Waveforms for tgg "
NOTES: (1) Waveform 1 is for an output with internal conditions such that Voltage Waveforms for t,,

the output is HIGH unless disabled by the output control. (2) Waveform 2
is for an output with internal conditions such that the output is LOW unless
disabled by the output control.

BURR - BROWN®
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teve

CS/SHDN

— -

POWER
-t ‘<_>
‘ ‘ SUCS DOWN

DCLOCK

—| |-t
[=teso NULL NULL

HI-Z gt HI-Z BIT
Dour =1 B11|B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1|BO®W B11|B10| B9 | B8

tsweL_ | (MSB)
t
‘ CONV [

tDATA

Note: (1) After completing the data transfer, if further clocks are applied with CS
LOW, the ADC will output LSB-First data then followed with zeroes indefinitely.

teve \

CS/SHDN | |

»‘ ‘« tsucs } POWER DOWN ‘

o |t
[~ teso NULL

HI-Z BIT HI-Z
Dour =7 B11|B10| B9 | B8 | B7 | B6 |B5 | B4 | B3| B2| Bl |BO Bl |B2|B3|B4|B5|B6|B7|B8|B9 |B10|B11
MSB @
tsmpL ‘ ( ) t t ‘
| CONV [ DATA

Note: (2) After completing the data transfer, if further clocks are applied with CS
LOW, the ADC will output zeroes indefinitely.

toata: During this time, the bias current and the comparator power down and the reference input
becomes a high impedance node, leaving the CLK running to clock out LSB-First data or zeroes.

FIGURE 1. ADS1286 Operating Sequence.

SERIAL INTERFACE leaving the DCLOCK running to clock out the LSB first

data or zeroes. If the CS input is not running rail-to-rail, the
The ADS1286 communicates with microprocessors and othefinput logic buffer will draw current. This current may be

external digital systems via a synchronous 3-wire serial inter-jarge compared to the typical supply current. To obtain the
face. DCLOCK synchronizes the data transfer with each bit|jowest supply current, bring the CS pin to ground when it is
being transmitted on the falling DCLOCK edge and captured Jow and to supply voltage when it is high.

on the rising DCLOCK edge in the receiving system. A falling
CS initiates data transfer as shown in Figure 1. After CS falls
the second DCLOCK pulse enablegJp. After one null bit,

the A/D conversion result is output on thg R line. Bringing 1000 T
CS high resets the ADS1286 for the next data exchange. o

100

fok =16 * fsavpLe

MICROPOWER OPERATION

With typical operating currents of 258 and automatic
shutdown between conversions, the ADS1286 achieves ext
tremely low power consumption over a wide range of
sample rates (see Figure 2). The auto-shutdown allows th
supply current to drop with sample rate.

Zd
v

10

Supply Current (LA)

\
\

0.1k 1k 10k 100k

SHUTDOWN Sample Rate (kHz)

The ADS1286 is equipped with automatic shutdown fea-
tures. The device draws power when the CS pin is LOW andFIGURE 2. Automatic Power Shutdown Between Conver-
shuts down completely when the pin is HIGH. The bias sions Allows Power Consumption to Drop with
circuit and comparator powers down and the reference input Sample Rate.

becomes high impedance at the end of each conversion

BURR - BROWN®
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MINIMIZING POWER DISSIPATION REDUCED REFERENCE
In systems that have significant time between conversions,OPERAT|ON

the lowest power drain will occur with the minimum CS

LOW time. Bringing CS LOW, transferring data as quickly The effective resolution of the ADS1286 can be increased
as possible, and then bringing it back HIGH will result in the by reducing the input span of the converter. The ADS1286
lowest current drain. This minimizes the amount of time the exhibits good linearity and gain over a wide range of
device draws power. After a conversion the A/D automati- reference voltages (see Typical Performance Curves “ Change
cally shuts down even if CS is held LOW. If the clock is left in Linearity vs Reference Voltage” and “Change in Gain vs
running to clock out LSB-data or zero, the logic will draw a Reference Voltage”). However, care must be taken when
small amount of current (see Figure 3). operating at low values of¢r because of the reduced LSB
size and the resulting higher accuracy requirement placed on
the converter. The following factors must be considered

6.00 neme when operating at low M. values:
5.00 xgg::fg’v // 1. Offlset
g 400 fork = 16 * fsaupLe 2. Noise
S /
£ .00 // TS =Low OFFSET WITH REDUCED V..
2 // (GND) The offset of the ADS1286 has a larger effect on the output
& 200 E——— code. When the ADC is operated with reduced reference
® | ] voltage. The offset (which is typically a fixed voltage)
1.00 | CS HicH becomes a larger fraction of an LSB as the size of the LSB
0.00 T (‘Vcﬁ)‘ is reduced. The Typical Performance Curve “Change in
01 1 10 100 Offset vs Reference Voltage” shows how offset in LSBs is
Sample Rate (kHz) related to reference voltage for a typical value g \For

— - example, a ¥ of 1224V which is 0.1 LSB with a 5V
FIGURE 3. Shutdown Current with CS HIGH is Lower than reference becomes 0.5LSB with a 1V reference and 2.5LSBs

with CS LOW. with a 0.2V reference. If this offset is unacceptable, it can be
corrected digitally by the receiving system or by offsetting
RC INPUT FILTERING the negative input of the ADS1286.

It is possible to filter the inputs with an RC network as NOISE WITH REDUCED V,

shown in Figure 4. For large values ofGer (€.9., 1F), The total input referred noise of the ADS1286 can be
the capacitive input switching currents are averaged into ayeqyced to approximately 200 peak-to-peak using a ground
net DC c_urrent. Therefore, a fllter should be chosen with aplane, good bypassing, good layout techniques and minimiz-
small resistor and large capacitor to prevent DC drops acrosg,g nojse on the reference inputs. This noise is insignificant
the resistor. The magnitude of the DC current is approxi- ith 5 5V reference but will become a larger fraction of an

mately bc = 20pF X /tcyc and is roughly proportional to | sg as the size of the LSB is reduced.
V. When running at the minimum cycle time ofju84the . . Lo
input current equals 1.58\ at V, = 5V. In this case, a filter For operation with a 5V refe_rence, the gBnoise Is 0r_1|y )

resistor of 78 will cause 0.1LSB of full-scale error. If a 9-15LSB peak-to-peak. In this case, the ADS1286 noise will

larger filter resistor must be used, errors can be eliminatedcontribute virtually no uncertainty to_ the output code. H(_)W'_ i
by increasing the cycle time. ever, for r_educed references, the noise may beco_r_ne a_5|gn|f|-
cant fraction of an LSB and cause undesirable jitter in the
output code. For example, with a 2.5V reference this same
20QuV noise is 0.3LSB peak-to-peak. If the reference is
Rerer e further reduced to 1V, the 2(AU noise becomes equal to
Vin © YW ' + 0.8LSBs and a stable code may be difficult to achieve. In
this case averaging multiple readings may be necessary.

c ADS1286
FILTER

IRk

I

FIGURE 4. RC Input Filtering.
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Thermocouple

TC,

TC,

+5V

ISO Thermal Block

0.4v

0.2v

0.1v

o
R?
10Q
. R
3 0.1pF
500kQ l .
VREF
/ DCLOCK
. i +
Cy ADS1286 | Pour
o o _ CS/SHDN
R, 1 C Uy
1k T LoWF Rs Cs
500Q 0.1pF
3-Wire
= Interface

FIGURE 5. Thermocouple Application Using a MUX to Scale the Input Range of the ADS1286.

+Vee
@)

REF200

(100pA) IO-luF
VREF =
1| 8
DCLOCK
Y,
RTD ADs1286 | Pour uP
_ CS/SHDN
3\
4
FIGURE 6. ADS1286 with RTD Sensor.
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H PACKAGE OPTION ADDENDUM

/|
INSTRUMENTS

www.ti.com 20-Feb-2018

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) ®3) (4/5)
ADS1286U ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS Samples
& no Sh/Br) 1286U - =
ADS1286U/2K5 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS Samples
& no Sh/Br) 1286U - =
ADS1286U/2K5G4 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS Samples
& no Sh/Br) 1286U - =
ADS1286UA ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS
& no Sh/Br) 1286U aample
A
ADS1286UA/2K5 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS el
& no Sh/Br) 1286U sample
A
ADS1286UA/2K5G4 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS Samples
& no Sh/Br) 1286U - =
A
ADS1286UAG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS g e
& no Sb/Br) 1286U - amples
A
ADS1286UB ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS Samples
& no Sh/Br) 1286U - =
B
ADS1286UBG4 ACTIVE SolIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS Samnles
& no Sh/Br) 1286U sample
B
ADS1286UC ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-3-260C-168 HR -40 to 85 ADS
& no Sh/Br) 1286U - =
C
ADS1286UCG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-3-260C-168 HR -40 to 85 ADS Samples
& no Sh/Br) 1286U - =
C
ADS1286UG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS el
& no Sh/Br) 1286U sample
ADS1286UL/2K5 ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 ADS el
& no Sh/Br) 1286U sample
L

Addendum-Page 1



http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/ADS1286?CMP=conv-poasamples#samplebuy

H PACKAGE OPTION ADDENDUM

13 TEXAS
INSTRUMENTS

www.ti.com 20-Feb-2018

@ 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.
® 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 Tl 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
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Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*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)
ADS1286U/2K5 SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ADS1286UA/2K5 SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
ADS1286UL/2K5 SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
ADS1286U/2K5 SoIC D 8 2500 367.0 367.0 35.0
ADS1286UA/2K5 SoIC D 8 2500 367.0 367.0 35.0
ADS1286UL/2K5 SOIC D 8 2500 367.0 367.0 35.0
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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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