CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

Features Description

24 Bits, No Missing Codes

Up to 22 Bits Noise-Free Resolution
+0.002% Nonlinearity

Data Output Rates to 15kSPS

Fast Channel Cycling

One-Shot Conversions with Single-Cycle
Flexible Input Multiplexer

—Three Differential Inputs

=Six Single-Ended Inputs

Low-Noise PGA: 30nV Input-Referred
Noise

Chopper-Stabilized Input Buffer

Self and System Calibration for All PGA
Settings

SPI™-Compatible Serial Interface
Analog Supply: 5V, Digital Supply: 1.8-
3.3V

Power Dissipation

—As Low as 45mW in Normal Mode

-0.45mW in Standby Mode

Applications

Industrial Process Control
Scientific Instrumentation
Medical Equipment

Test and Measurement

The CP1266 is a high-accuracy data converter
chip, with extremely low-noise 24-bit analog-
to-digital (A/D) converters and a high-accuracy
current source. It provides complete high-
resolution measurement solutions for the most
demanding applications. The A/D is comprised
of a 4th-order, delta-sigma (A%) modulator
followed by a programmable digital filter. The
selectable input buffer greatly increases the
input impedance and the low-noise
programmable gain amplifier (PGA) provides
gains from 1 to 64 in binary steps. The
programmable filter allows the user to optimize
between a resolution of up to 22 bits noise-free
and a data rate of up to 15k samples per
second (SPS).The converters offer fast
channel cycling for measuring multiplexed
inputs and can also perform one-shot
conversions that settle in just a single cycle.

Communication is handled over an SPI-
compatible serial interface that can operate
with a 2-wire connection. Onboard calibration
supports both self and system correction of
offset and gain errors for all the PGA settings.
A programmable clock output driver is
provided for general use. The CP1266 is
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CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

ORDERING INFORMATION
For the most current package and ordering information, see the Package Option Addendum at the

end of this document.

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless
otherwise noted®,

CP1266 UNIT

AVDD to AGND -0.3t0 +6 \Y,
DVDD to DGND -0.3to +3.6 Y,
AGND to DGND -0.3t0 +0.3 Y,
Input Current 100, Momentary mA

10, Continuous mA
Analog inputs to -0.3to Vv
AGND AVDD + 0.3
Digital -0.3to Vv
inputs DVvDD + 0.3
Operating -55 to +105 °C
Temperature Range
Storage ~60 to +150 °C
Temperature Range
Lead Temperature o
(soldering, 10s) +300 ¢

(Stresses above those listed under Absolute Maximum
Ratings may cause permanent damage to the device.
Exposure to absolute maximum conditions for extended
periods may degrade device reliability. These are stress
ratings only, and functional operation of the device at
these or any other conditions beyond those specified is
not implied.

A

‘m This integrated circuit can be damaged
by ESD. We recommend that all integrated circuits
be handled with 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.
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CP1266
Very Low Noise, 24-Bit Analog-to-Digital Converter

ELECTRICAL CHARACTERISTICS
All specifications at —40°C to +85°C, AVDD = +5V, DVDD = +1.8V, fckin= 7.68MHz, PGA = 1, and VREF= +2.5V, unless

otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Analog Inputs
Full-scale input
voltage (AINp +2VRer/PGA Y,
—AINN)
Absolute input | Buffer off AGND -0.1 AVDD + 0.1 V
voltage
(AINO-7, AINCOM to | Buffer on AGND + 0.1 AVDD -2.0 Y
AGND)
Progra}mmable gain 1 64
amplifier
Differential input Buffer off, PGA=1,2,4,8,16 130/PGA KQ
impedance Buffer off, PGA=32,64 5 KQ
Buffer on 70 MQ
System Performance
Resolution 24 Bit
N o All data rates and PGA 24 .
0 missing codes . Bit
settings
Data rate fokin= 7.68MHz 2.5 15,000 SPS®
Integral nonlinearity Differential input, PGA =1 +0.001 %FSR®
Differential input, PGA = 64 +0.002 %FSR
Offset error After calibration On the level of the noise
. PGA =1 +110 nV/°C
Offset drift PGA = 64 5 VPG
After calibration, PGA = 1, +0.005 o
0
Gain error Buffer on -
After calibration, PGA = 64, +0.03 o
Buffer on 0
Gain drift PGA =1 to 64 1 ppm/°C
Cc_)mrr_]on—mode 105 dB
rejection
Noise See Noise Performance Tables
AVDD power-supply | 450 A in AVDD 70 dB
rejection
DVDD power-supply | , 449, A in DVDD 102 dB
rejection
Voltage Reference Inputs
szggeeng\‘j;;;’“t Veer =VREFP ~VREFN 0-5 2.5 2.6 v
Negative reference | Buffer off AGND -0.1 VREFP -0.5 \Y
input (VREFN) Buffer on® AGND + 0.5 VREFP -0.5 \Y
Positive  reference | Buffer off VREFN + 0.5 AVDD + 0.1 V
input (VREFP) Buffer on®) VREFN + 0.5 AVDD -2.0 V
i\ir(])rl)t:g:nzegerence fcukin= 7.68MHz 18 KQ
Current Reference output
Reference output -4% 500(100) +4% UA
value
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CP1266
Very Low Noise, 24-Bit Analog-to-Digital Converter

ELECTRICAL CHARACTERISTICS (continued)

All specifications at —40°C to +85°C, AVDD = +5V, DVDD = +1.8V, fcLkin= 7.68MHz, PGA = 1, and VREF= +2.5V, unless

otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Digital Input/Output
ViH 0.8 DVDD DVDD \%
Vi DGND 0.2 DVDD \Y
VoH lon= 5mA 0.8 DVDD \Y
VoL lo.= 5mA 0.2 DVDD \Y
Input hysteresis 0.5 V
Input leakage 0 < VoieiraL input< DVDD 10 MA
External crystal between
XTAL1 and XTAL2 2 /.68 8 MHz
Master clock rate External oscillator driving 0.1 7 68 8 MH
CLKIN ' ' £
Power-Supply
AVDD 4.75 5.25 V
DVDD 1.8 3.6 \Y
Power-down mode 1 MA
Standby mode 25 MA
Normal mode, PGA = 1, mA
Buffer off
AVDD current Normal mode, PGA = 64, 16 mA
Buffer off
Normal mode, PGA = 1, 14 mA
Buffer on
Normal mode, PGA = 64, 38 mA
Buffer on
Power-down mode 1 MA
Standby mode, CLKOUT
off, 100 MA
DVDD current DVDD = 3.3V
Normal mode, CLKOUT off, 3 mA
DVDD = 3.3V
Normal mode, PGA = 1,
Power dissipation |-Buffer off, DVDD = 3.3V 45 mw
Standby mode, DVDD =
0.45 mwW
3.3V
Temperature Range
Specified -40 +85 °C
Operating -55 +105 °C
Storage -60 +150 °C

(MSPS = samples per second.
@ FSR = full-scale range = 4Vrer/PGA.
@)Xcwmis the frequency of the common-mode input signal.

“Placing a notch of the digital filter at 60Hz (setting foata= 60SPS, 30SPS, 15SPS, 10SPS, 5SPS, or 2.5SPS) will further

improve the common-mode rejection of this frequency.

®)The reference input range with Buffer on is restricted only if self-calibration or gain self-calibration is to be used. If using

system calibration or writing calibration values directly to the registers, the entire Buffer off range can be used.
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CP1266
Very Low Noise, 24-Bit Analog-to-Digital Converter

PIN ASSIGNMENT QFN40L PACKAGE(TOP VIEW)

>
S282z2z22212358
¢ & 6§ o £33 8 & & 2
elLULULULULLULGD
c1oou|™™ 140 39 38 37 36 35 34 33 22 350':_. VREEP
T™TO\TTN2 . 29 "|VREFN
TMTL| 3 i : 28 "|AGND
CseELO| 4 : : 277 "|AvDD
cseL1| s : GND : 267 "|NC
cseL2| e | Ground Pad : 25" |pvDD
CSEL3| -7 i : 247" |DGND
WRITE| -8 : : 237 7|p2
VTRIM} e 227 "Ip1
SYNC_PDWN_N ::‘1011 12 13 14 15 6 17 18 19 ZOZ‘C: bo
nonnnnnnnn
g % 0 a A g a &
o |
Pin Descriptions
Name Eg' Function Description
cioo0u 1 Analog 100uAcurrent output
TMTO 2 Analog Temperature coefficient adjusting signal
TMT1 3 Analog Temperature coefficient adjusting signal
CSELO 4 Analog Output current adjusting signal
CSEL1 5 Analog Output current adjusting signal
CSEL2 6 Analog Output current adjusting signal
CSEL3 7 Analog Output current adjusting signal
WRITE 8 Analog Inner OTP write enable , active high
VTRIM 9 Analog Virtual trimming enable, active high
SYNC_PDWM_N 10 Digital input® Synchronization / power down input, active low
RESET_N 11 Digital input® Reset input, active low
XTAL2 12 Digital® Crystal oscillator connection
XTALL1/CLKIN 13 Dlglﬁilé[::gltal Crystal oscillator connection / external clock input
DVDD 14 Digital Digital power supply
DGND 15 Digital Digital ground
CS_N 16 Digital input® Chip select, active low
DRDY_N 17 Digital output Data ready output, active low
DOUT 18 Digital output Serial data output
DIN 19 Digital input® Serial data input
SCLK 20 Digital input® Serial clock input
DO 21 Digital 10 Digital 1/0 0, test only, not for custom use.
D1 22 Digital 10 Digital 1/0 1, test only, not for custom use.
D2 23 Digital 10 Digital 1/0 2, test only, not for custom use.
DGND 24 Digital Digital ground
DVDD 25 Digital Digital power supply
NC 26 / Not Connect

Rev 1.0, Page 5

Downloaded From | Oneyac.com



https://www.oneyac.com

CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

AVDD 27 Analog Analog power supply
AGND 28 Analog Analog ground

VREFN 29 Analog input Negative reference input
VREFP 30 Analog input Positive reference input
AINCOM 31 Analog input Analog input common
AINO 32 Analog input Analog input 0

AIN1 33 Analog input Analog input 1

AIN2 34 Analog input Analog input 2

AIN3 35 Analog input Analog input3

AIN4 36 Analog input Analog input 4

AVDD 37 Analog Analog power supply
AGND 38 Analog Analog ground

AINS 39 Analog input Analog input 5

C500U 40 Analog 500uAcurrent output

(1) Schmitt-Trigger digital input.

@ Leave disconnected if external clock input is applied to XTAL1/CLKIN.
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CP1266
Very Low Noise, 24-Bit Analog-to-Digital Converter

PARAMETER MEASUREMENT INFORMATION
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Figure 1. Serial Interface Timing
TIMING CHARACTERISTICS FOR FIGURE 1
SYMBOL DESCRIPTION MIN MAX UNIT
. 4 TeLkin®
LK
t1 SCLK period 10 oara®
200 ns
ton SCLK pulse width: high
9 TDATA
taL SCLK pulse width: low 200 ns
ta CS_N low to first SCLK: setup time® 0 ns
ta Valid DIN to SCLK falling edge: setup time 50 ns
ts Valid DIN to SCLK falling edge: hold time 50 ns
Delay from last SCLK edge for DIN to first SCLK 50
te rising edge for DOUT: RDATA, RDATAC, RREG TCLKIN
Commands
t SCLK rising edge to valid new DOUT: propagation 50 ns
delay®
ts SCLK rising edge to DOUT invalid: hold time 0 ns
Last SCLK falling edge to DOUT high impedance 6
to NOTE: DOUT goes high impedance immediately 10 TCLKIN
when CS_N goes high
tio CS_N low after final SCLK falling edge 8 TCLKIN
RREG, WREG, RDATA 4 TCLKIN
Final SCLK falling edge | RDATAC, SYNC_N 24 TCLKIN
to of command to first RDATAC, RESET N,
SCLK rising edge of STANDBY, SELFOCAL, | Wait for DRDY_N to go
next command. SYSOCAL, SELFGCAL, low
SYSGCAL, SELFCAL

M1ckin= master clock period = 1/fcLkin.

@1paTa= output data period 1/fpata.

@) CS_N can be tied low.

@ DOUT load = 20pF || 100kQ to DGND.
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CP1266
Very Low Noise, 24-Bit Analog-to-Digital Converter

Figure 2. RESET_N Timing

TIMING CHARACTERISTICS FOR FIGURE 2

t1e RESET_N pulse W|dth 4 TCLKlN(l)

M1cLkin= master clock period = 1/fcLkin.

CLKIM I
tiﬂ_-'l |-'l— t1as—"'1 }"-

Figure 3. SYNC_PDWN_N Timing

TIMING CHARACTERISTICS FOR FIGURE 3

tie SYNC_PDWN_N, pulse width 4 Tekin®
SYNC_PDWN_N rising edge to CLKIN rising -25 25
t1e8 edge ns

Mrckin= master clock period = 1/fcLn.

et e
v ] I

Figure 4. DRDY_N Update Timing

TIMING CHARACTERISTICS FOR FIGURE 4

Conversion data invalid while being updated 16
(DRDY_N shown with no data retrieval)

@ 1t cLkin= master clock period = L/fcLkin.

t17 Teukin®
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CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

OVERVIEW

The CP1266 is very low-noise A/D converters.
It supports three differential or six single-ended
inputs.

Figure 5 shows a block diagram of the CP1266.
The input multiplexer selects which input pins
are connected to the A/D converter. A
selectable on board input buffer greatly
reduces the input circuitry loading by providing
up to 70MQof impedance. A low-noise PGA
provides a gain of 1, 2, 4, 8, 16, 32, or 64. The
CP1266 converter is comprised of a 4th-order,
delta-sigma modulator followed by a
programmable digital filter. The modulator
measures the amplified differential input signal,
Vin= (AINp— AINy), against the differential
reference, Vrer= (VREFP -VREFN). The
differential reference is scaled internally by a

factor of two so that the full-scale input range
is +2Vgrer(for PGA = 1).

The digital filter receives the modulator signal
and provides a low-noise digital output. The
data rate of the filter is programmable from
2.5SPS to 15kSPS and allows tradeoffs
between resolution and speed.
Communication is done over an SPI-
compatible serial interface with a set of simple
commands providing control of the CP1266.
Onboard registers store the various settings
for the input multiplexer, input buffer enable,
PGA setting, data rate, etc. Either an external
crystal or clock oscillator can be used to
provide the clock source. The device can also
offer two accuracy current sources with value
of 100uA and 500uA.
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and RN 4-order DRDY N
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Figure 5. Block Diagram
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CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

NOISE PERFORMANCE

The CP1266 offer outstanding noise
performance that can be optimized by
adjusting the data rate or PGA setting. As the
averaging is increased by reducing the data
rate, the noise drops correspondingly. The
PGA reduces the input-referred noise when
measuring lower level signals. Table 1 through
Table 6 summarize the typical noise
performance with the inputs shorted externally.
In all six tables, the following conditions apply:
T =+25°C, AVDD =5V, DVDD = 1.8V, Vger=
2.5V, and fcikin= 7.68MHz. Table 1 to Table 3
reflect the device input buffer disabled. Table 1
shows the rms value of the input-referred
noise in volts. Table 2 shows the effective
number of bits of resolution (ENOB), using the
noise data from Table 1. ENOB is defined as:

ENOB=In(FSR/RMS_NOISE)/In2

where FSR is the full-scale range. Table 3
shows the noise-free bits of resolution. It is
calculated with the same formula as ENOB
except the peak-to-peak noise value is used
instead of rms noise. Table 4 through Table 6
show the same noise data, but with the input
buffer enabled.

Table 1. Input Referred Noise (pV, rms)
with Buffer Off

DATA PGA

RATE

(SPS) 1 2 4 8 16 32 64
2.5 0.36 0.2 0.16 0.1 0.06 | 0.04 | 0.08
5 0.38 | 0.24 | 0.17 | 0.12 | 0.06 | 0.05 | 0.04

10 0.43 | 0.26 | 0.18 | 0.12 | 0.07 | 0.06 | 0.05

15 0.45 0.3 0.18 | 0.14 | 0.08 | 0.07 | 0.07

30 0.63 | 0.36 | 0.25 | 0.18 | 0.11 | 0.09 0.1

50 0.72 | 0.49 0.3 0.19 | 0.14 | 0.11 | 0.12

100 1.08 | 0.68 | 0.52 | 0.26 | 0.22 0.2 0.18

500 2.7 1.6 0.9 0.71 | 0.56 | 0.49 | 0.43

1000 3.6 1.9 1.6 1 0.77 | 0.68 | 0.78
2000 5.04 3.1 2.2 1.7 1.12 1.1 1.3
3750 10.4 5.1 3.7 2.8 2.2 2.1 1.9
7500 16.3 9.9 5.8 5.2 4.5 3.6 3.2
15,000 | 18.9 | 13.1 9.4 6.8 4.8 4.3 4.1

Table 2. Effective Number of Bits (ENOB,
rms)with Buffer Off

DATA PGA

RATE

(SPS) 1 2 4 8 16 32 64
2.5 24.7 | 24.3 24 23.6 | 23.2 | 22.8 | 22.3
5 24.6 | 24.2 | 23.9 | 23.2 | 23.2 | 22.7 | 21.6

10 245 | 24.1 | 23.8 | 23.2 23 22.3 | 21.5

15 24.4 | 23.8 | 23.7 | 23.1 | 22.8 | 22.1 21

25 24 23.7 | 23.4 | 22.8 | 22.6 | 21.8 | 20.7

30 23.9 | 23.7 | 23.2 | 22.7 | 22.4 | 21.7 | 20.5

50 23.6 | 23.3 23 226 | 22.1 | 21.3 | 20.3

60 23.5 | 23.2 | 22.7 | 225 | 21.9 | 21.1 20

100 23 22.8 | 22.2 | 22.2 | 21.4 | 20.7 | 19.5

500 21.8 | 21.5 | 21.4 | 20.7 20 19.3 | 18.4

1000 214 | 21.3 | 20.6 | 20.2 | 19.6 | 18.8 | 17.6

2000 20.9 | 20.6 | 20.1 | 19.4 19 18.1 | 16.8

3750 19.8 | 19.9 | 19.3 | 18.7 | 18.1 | 17.2 | 16.3

7500 19.2 | 18.9 | 18.7 | 17.8 | 17.1 | 16.4 | 15.6

15,000 19 18.6 18 17.5 17 16.2 | 15.2

Table 3. Noise-Free Resolution (bits)
with Buffer Off

DATA PGA

RATE

(SPS) 1 2 4 8 16 32 64
2.5 21.9 | 21,5 | 21.2 | 20.8 | 20.4 20 19.5
5 21.8 | 21.4 | 21.1 | 20.4 | 20.3 | 19.9 | 18.8

10 21.6 | 21.3 | 21.0 | 20.3 | 20.2 | 19.5 | 18.7

15 21.3 | 21.0 | 20.9 | 20.2 | 20.0 | 19.3 | 18.2

25 21.2 | 20.9 | 20.6 | 20.0 | 19.8 19 17.9

30 21.1 | 20.8 | 20.4 | 19.9 | 19.6 | 18.9 | 17.7

50 20.8 | 20.5 | 20.2 | 19.8 | 19.3 | 18.5 | 17.5

60 20.7 | 20.4 | 19.9 | 19.7 | 19.1 | 18.3 | 17.2

100 20.2 | 20.0 | 19.4 | 19.4 | 18.6 | 17.9 | 16.7

500 19.0 | 18.7 | 18.6 | 17.9 | 17.2 | 16.5 | 15.6

1000 18.6 | 18.5 | 17.8 | 17.4 | 16.8 16 14.8

2000 18.1 | 17.8 | 17.3 | 16.6 | 16.2 | 15.3 | 14.0

3750 17.0 | 17.1 | 16.5 | 15.9 | 15.3 | 14.4 | 13.5

7500 16.4 | 16.1 | 15,9 | 15.0 | 14.3 | 13.6 | 12.8

15,000 | 16.2 | 15.8 | 15.2 | 14.7 | 14.2 | 13.4 | 12.4
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Table 4. Input Referred Noise (uV, rms)

with Buffer On

DATA PGA

RATE

(SPS) 1 2 4 8 16 32 64
25 0.38 | 0.25 | 0.18 | 0.11 | 0.06 | 0.04 | 0.04
5 0.39 | 0.29 | 0.19 | 0.13 | 0.07 | 0.06 | 0.05
10 0.44 | 03 0.2 | 0.14 | 0.08 | 0.07 | 0.06
15 0.46 | 0.34 | 0.21 | 0.15 | 0.09 | 0.07 | 0.08
25 0.56 | 0.41 | 0.22 | 0.17 | 0.11 | 0.08 | 0.1
30 0.64 | 039 | 028 ]0.19 | 0.12 | 0.1 | 0.11
50 0.74 | 053 | 031 ] 0.2 | 0.15 | 0.12 | 0.13
60 0.84 | 054 | 0.37 | 0.23 | 0.16 | 0.14 | 0.14
100 1.1 | 0.71 | 0.54 | 0.29 | 0.24 | 0.21 | 0.19
500 273 | 1.66 | 0.91 | 0.78 | 0.58 | 0.51 | 0.46
1000 | 3.64 | 1.97 | 163 | 1.1 | 0.78 | 0.7 | 0.8
2000 | 5.08 | 3.16 | 2.21 [ 1.73 [ 1.15 | 1.2 | 1.4
3750 | 10.5 | 52 [3.73 | 2.9 [2.24 | 2.3 | 2.0
7500 | 16.5 | 10.05 | 5.82 | 5.24 | 46 | 3.7 | 3.5

15,000 | 19.4 | 132 [ 9.47 | 6.85 | 5.0 | 4.4 | 4.2
Table 5. Effective Number of Bits (ENOB,

rms)with Buffer On

DATA PGA

RATE

(SPS) 1 2 4 8 16 32 64
2.5 24.6 | 242 | 23.8 | 235 | 23.1 | 22.7 [ 22.2
5 245 | 24.1 | 23.8 [ 232 | 23 | 22.6 | 21.5
10 24.4 | 24.0 | 23.7 [ 231 | 22.9 | 22.2 [ 21.3
15 243 | 238 | 236 | 23 | 22.7 | 22 | 20.8
25 24 | 237 | 234 | 227 | 225 | 21.7 | 20.6
30 23.8 | 23.6 | 23.1 | 22.6 | 22.4 | 21.6 | 20.4
50 23.6 | 23.2 | 22.9 | 2256 | 22 | 21.2 | 20.2
60 23.4 | 23.1 | 22,6 | 22.4 | 21.9 | 21 | 19.8
100 22.8 | 22.6 | 22.1 | 22.1 | 21.2 | 205 | 19.4
500 21.7 | 21.4 | 21.2 | 205 | 19.9 | 19.2 | 18.1
1000 [ 21.4 [ 21.2 [ 205 | 20.1 | 19.5 | 18.6 | 17.4
2000 | 20.8 [ 20.4 | 20 [ 19.3 | 19 18 | 16.6
3750 | 19.6 | 19.8 | 19.2 | 186 | 18 | 17.1 | 16.2
7500 | 19.1 | 18.7 | 186 | 17.8 | 16.9 | 16.2 | 15.5

15,000 | 18.9 | 185 | 17.9 | 17.4 | 16.7 | 16 15

Table 6. Noise-Free Resolution (bits)
with Buffer On

DATA PGA

RATE

(SPS) 1 2 4 8 16 32 64
25 21.8 | 21.4 | 21.0 | 20.7 | 20.3 | 19.9 | 19.4
5 21.7 | 21.3 | 21.0 | 20.4 | 20.2 | 19.8 | 18.7
10 21.6 | 21.2 | 20.9 | 20.3 | 20.1 | 19.4 | 185
15 215 | 21.0 | 20.8 | 20.2 | 19.9 | 19.2 | 18.0
25 21.2 | 20.9 | 20.6 | 19.9 | 19.7 | 18.9 | 17.8
30 21.0 | 20.8 | 20.3 | 19.8 | 19.6 | 18.8 | 17.6
50 20.8 | 20.4 | 20.1 | 19.7 | 19.2 | 18.4 | 17.4
60 20.6 | 20.3 | 19.8 | 19.6 | 19.1 | 18.2 | 17.0
100 20.0 | 19.8 | 19.3 | 19.3 | 18.4 | 17.7 | 16.6
500 18.9 | 18.6 | 18.4 | 17.7 | 17.1 | 16.4 | 15.3
1000 | 18.6 | 18.4 | 17.7 | 17.3 | 16.7 | 15.8 | 14.6
2000 | 18.0 | 17.6 | 17.2 | 165 | 16.2 | 15.2 | 13.8
3750 | 16.8 | 17.0 | 16.4 | 15.8 | 15.2 | 14.3 | 13.4
7500 | 16.3 | 15.9 | 15.8 | 15.0 | 14.1 | 13.4 | 12.7

15,000 | 16.1 | 15.7 | 15.1 | 14.6 | 13.9 | 13.2 | 12.2

INPUT MULTIPLEXER

Figure 6 shows a simplified diagram of the
input multiplexer. This flexible block allows any
analog input pinto be connected to either of
the converter differential inputs. That is, any
pin can be selected as the positive input (AINp);
likewise, any pin can be selected as the
negative input (AINN). The pin selection is
controlled by the multiplexer register.

The CP1266 offers seven analog inputs, which
can be configured as three independent
differential inputs, six single-ended inputs, or a
combination of differential and single-ended
inputs.

In general, there are no restrictions on input
pin selection. However, for optimum analog
performance, the following recommendations
are made:

1. For differential measurements use AINO
through AINS5, preferably adjacent inputs.

For example, use AINO and AIN1. Do not use
AINCOM.

2. For single-ended measurements use
AINCOM as common input and AINO through
AIN5 as single-ended inputs.

3. Leave any unused analog inputs floating.
This minimizes the input leakage current.

ESD diodes protect the analog inputs. To keep
these diodes from turning on, make sure the
voltages on the input pins do not go below
AGND by more than 100mV, and likewise do
not exceed AVDD by more than 100mV.
When using CP1266 for single-ended
measurements, it is important to note that
common input AINCOM does not need to be
tied to ground. For example, AINCOM can be
tied to a midpoint reference such as +2.5V or
even AVDD.
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AVDD

-
}_.

AR

1

AR O
A0

AVDD

b A
[ 1

Figure 6. Simplified Diagram of the Input Multiplexer

ANALOG INPUT BUFFER

To dramatically increase the input impedance
presented by the CP1266, the low-drift
chopper-stabilized buffer can be enabled. The
input impedance with the buffer enabled can

be modeled by a resistor, as shown in Figure 8.

Table 7 lists the values of Zeff for the different
data rate settings. The input impedance scales
inversely with the frequency of CLKIN. For
example, if fekin is reduced by half to 3.84MHz,
Zeff for a data rate of 50SPS will double from
70MQto 140MQ.

AIND
AIN1
AlNZ
AING
AlN4
AINS
AING
AINT
AINCOM

AlNp

Input
Multiplexer

AlNy

Figure 8. Effective Impedance with Buffer

On

Table 7. Input Impedance with Buffer On

DATA RATE Zeff
(SPS) (MQ)
<50 70
60 40
100 40
500 40
1000 20
2000 10
3750 10
7500 10
15,000 10

NOTE: fcLkin= 7.68MHz.

With the buffer enabled, the voltage on the

analog input swith respect to ground (listed in

the Electrical Characteristics as Absolute Input

Voltage) must remain between AGND+0.5 and

AVDD -2.0V. Exceeding this range reduces

performance, in particular the linearity of the
CP1266. This same voltage range, AGND+0.5
toAVDD-2.0V, applies to the reference inputs

when performing a self gain calibration with

the buffer enabled.

Rev 1.0, Page 12

Downloaded From | Oneyac.com



https://www.oneyac.com

CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

PROGRAMMABLE GAIN AMPLIFIER (PGA)
The CP1266 is a very high resolution
converter. To further complement its
performance, the low-noise PGA provides
even more resolution when measuring smaller
input signals. For the best resolution, set the
PGA to the highest possible setting. This will
depend on the largest input signal to be
measured. The CP1266 full-scale input voltage
equals +2Vgee/PGA. Table 8 shows the full-
scale input voltage for the different PGA
settings for Vrer = 2.5V. For example, if the
largest signal to be measured is 1.0V, the
optimum PGA setting would be 4, which gives
a full-scale input voltage of 1.25V. Higher
PGAs can not be used since they cannot
handle a 1.0V input signal.

Table 8. Full-Scale Input Voltage vs PGA

Setting
PGA FULL-SCALE INPUT VOLTAGE
SETTING VIN®
(VREF: 25V)
1 +5V
2 +2.5V
4 +1.25V
8 +0.625V
16 +312.5mV
32 +156.25mV
64 +78.125mV

@) The input voltage is the difference between the positive
and negative inputs. Make sure neither input violates the
absolute input voltage with respect to ground, as listed in
the Electrical Characteristics. The PGA is controlled by
the ADCON register. Recalibrating the A/D converter
after changing the PGA setting is recommended. The
time required for self-calibration is dependent on the PGA
setting. See the Calibration section for more details. The
analog current and input impedance (when the buffer is

disabled) vary as a function of PGA setting.

MODULATOR INPUT CIRCUITRY

The CP1266 modulator measures the input
signal using internal capacitors that are
continuously charged and discharged. Figure 9
shows a simplified schematic of the CP1266
input circuitry with the input buffer disabled.
Figure 10 shows the on/off timings of the
switches of Figure 9. S1 switches close during
the input sampling phase. With S1 closed, Ca1
charges to AINp, Caz charges to AINy, and Cg
charges to (AINp—AINN). For the discharge
phase, S1 opens first and then S2 closes. Ca1
and Caz discharge to approximately AVDD/2
and Cgdischarges to OV. This two-phase
sample/discharge cycle repeats with a period
of TsaveLe. This time is a function of the PGA
setting as shown in Table 9 along with the
values of the capacitor Ca1= Caz = Ca and Cs.

AVDD/2

AINO

AIN1 52 Cui
AlNZ AlNp _~
AIN3 a1
Input G
AlN4 . B
Multiplexer &1
AINS
AING Al
AINT 52 I Cas

AINCOM

AVDD/2

Figure 9. Simplified Input Structure
with Buffer Off

T LT - —
ON f

s I R
OFF
ON

s [ L
OFF

Figure 10. S1 and S2 Switch Timing for

Figure 9
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Table 9. Input Sampling Time, TsampLe®,
and Caand Cgvs PGA

PGA

SETTING TSAMPLE Ca Cs
1 (fggi)”lf‘/:') 2.1pF 2.4pF
2 (fggi)”lf‘/:') 4.2pF 4.9pF
4 (f;gg’:]/:) 8.3pF 9.7pF
8 (fgg';)";/;') 17pF 19pF
16 (fgg';)”;/;') 33pF 39pF
32 ggg%,;/sz) 33pF 39pF
64 (fgg%,:}/sz) 33pF 39pF

W1sampL for feikin= 7.68MHz.

The charging of the input capacitors draws a
transient current from the sensor driving the
CP1266 inputs. The average value of this
current can be used to calculate an effective
impedance Zeff where Zeff = Vin/laverace.
Figure 11 shows the input circuitry with the
capacitors and switches of Figure 9 replaced
by their effective impedances. These
impedances scale inversely with the CLKIN
frequency. For example, if fcixn is reduced by
a factor of two, the impedances will double.
They also change with the PGA setting. Table
10 lists the effective impedances with the
buffer off for fcikin= 7.68MHz.

AINO AVDDS2
AN
AlN2 Zeffy = Tgp /Cp
AlIMN3
AlN4 Ir.nput Zeffg = Touyp/Ca
Mubltiplexer
AlNS
AING Zeffy = Touyp /Ca
AINT
AINCOM AVDD/2

Figure 11. Analog Input Effective

Impedances with Buffer Off

Table 10. Analog Input Impedances with

Buffer Off

PGA Zeffa Zeffg
SETTING kQ) kQ)
1 260 220
2 130 110

4 65 55

8 33 28

16 16 14

32 8 7

64 8 7

NOTE: fcLkin= 7.68MHz.

Rev 1.0, Page 14

Downloaded From | Oneyac.com


https://www.oneyac.com

CP1266

Very Low Noise, 24-Bit Analog-to-Digital Converter

VOLTAGE REFERENCE INPUTS (VREFP,
VREFN)

The voltage reference for the CP1266 is the
differential voltage between VREFP and
VREFN: Vrer= VREFP -VREFN. The
reference inputs use a structure similar to that
of the analog inputs with the circuitry on the
reference inputs of Figure 12. The load
presented by the switched capacitor can be
modeled with an effective impedance (Zeff) of
18kQ for fcikin= 7.68MHz. The temperature
coefficient of the effective impedance of the
voltage reference inputs is approximately
35ppm/°C.

VREFP VREFN
S
| . . I
|
| = = |
} AVDD O—flf— +—Pp—0 AvDD :

Self Gain Protection
Calibration / ,..l _______ -—1
! |
l a o |
[
l " | Zeft = 18.5kE1
| i
[
|
[

|

AIN,, AIN,, |/
|
|

(1) foan = 7.68MHz

Figure 12. Simplified Reference Input
Circuitry

ESD diodes protect the reference inputs. To
keep these diodes from turning on, make sure
the voltages on the reference pins do not go
below AGND by more than 100mV, and
likewise do not exceed AVDD by 100mV.
During self gain calibration, all the switches in
the input multiplexer are opened, VREFN is
internally connected to AINy, and VREFP is
connected to AINp. The input buffer may be
disabled or enabled during calibration. When
the buffer is disabled, the reference pins will

be driving the circuitry shown in Figure 9
during self gain calibration, resulting in
increased loading. To prevent this additional
loading from introducing gain errors, make
sure the circuitry driving the reference pins has
adequate drive capability. When the buffer is
enabled, the loading on the reference pins will
be much less, but the buffer will limit the
allowable voltage range on VREFP and
VREFN during self or selfgain calibration as
the reference pins must remain within the
specified input range of the buffer in order to
establish proper gain calibration.

A high-quality reference voltage capable of
driving the switched capacitor load presented
by the CP1266 is essential for achieving the
best performance. Noise and drift on the
reference degrade overall system performance.
It is especially critical that special care be
given to the circuitry generating the reference
voltages and their layout when operating in the
low-noise settings (that is, with low data rates)
to prevent the voltage reference from limiting
performance. See the Applications section for
more details.
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DIGITAL FILTER

The programmable low-pass digital filter
receives the modulator output and produces a
high-resolution digital output. By adjusting the
amount of filtering, tradeoffs can be made
between resolution and data rate: filter more
for higher resolution, filter less for higher data
rate. The filter is comprised of two sections, a
fixed filter followed by a programmable filter.
Figure 13 shows the block diagram of the
analog modulator and digital filter. Data is
supplied to the filter from the analog modulator
at a rate of fcuxin/4.The fixed filter is a 5th-order
sinc filter with a decimation value of 64 that
outputs data at a rate of fc.kin/256. The second
stage of the filter is a programmable average
(1st-order sinc filter) with the number of
averages set by the DRATE register. The data
rate is a function of the number of averages
(Num_Ave) and is given by Equation 1.

f 1
DataRate = —StKIN.. 1)
256 Num _ Ave
Modulator Rate = 1+ .
foLan4 Datadate = % DataRate = ( Z?é"]{uum' me!

Mum_Ave
(set by DRATE)

Digital Filter

Figure 13. Block Diagram of the Analog
Modulator and Digital Filter

Table 11 shows the averaging and
corresponding data rate for each of the 16
valid DRATE register settings when fcixin=
7.68MHz. Note that the data rate scales
directly with the CLKIN frequency. For
example, reducing fcixin from 7.68MHz to
3.84MHz reduces the data rate for DR[7:0]
=0000 0000 from 15,000SPS to 7,500SPS.

Table 11. Number of Averages and Data

Rate for Each Valid DRATE Register Setting

NUMBER OF
AVERAGES FOR DATA
DRATEDR[7:0] | pRoGRAMMABLE | RATEW(SPS)
FILTER(Num_Ave)
00000010 2 15,000
00000011 4 7500
00000100 8 3750
00000101 15 2000
00000110 30 1000
00000111 60 500
00001000 300 100
00001001 500 60
00001010 600 50
00001011 1000 30
00001100 1200 25
00001101 2000 15
00001110 3000 10
00001111 6000 5
00010000 12,000 2.5

: i
I
I
I \ - !
! i
; I
; I
Analog [ sincs Programmable| -
Modulaton ! Filter Averager
I
I
I
I
I
I
I
I

Mfor feLkin= 7.68MHz.

FREQUENCY RESPONSE

The low-pass digital filter sets the overall
frequency response for the CP1266. The filter
response is the product of the responses of
the fixed and programmable filter sections and
is given by Equation 2.

|H(f>|=\HM(f)\-\HAmger(f)\:

. 2567 f 25672' Num _ Ave- f

sm( ) : ) @)
CLKIN CLKIN

64-sm(4ﬁ f) Num_Ave-sin(256”'f)‘
CLKIN CLKIN

The digital filter attenuates noise on the
modulator output, including noise from within
the CP1266 and external noise present on the
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CP1266 input signal. Adjusting the filtering by
changing the number of averages used inthe
programmable filter changes the filter
bandwidth. With a higher number of averages,
bandwidth is reduced and more noise is
attenuated.

The low-pass filter has notches (or zeros) at
the data output rate and multiples thereof. At
these frequencies, the filter has zero gain. This
feature can be useful when trying to eliminate
a particular interference signal. For example,
to eliminate 60Hz (and the harmonics) pickup,
set the datarate equal to 2.5SPS, 5SPS,
10SPS, 15SPS, 30SPS, or 60SPS. To help
illustrate the filter characteristics, Figure 14
and Figure 15 show the responses at the
datarate extremes of 15kSPS and 2.5SPS
respectively. Table 12 summarizes the first-
notch frequency and —3dBbandwidth for the
different data rate settings.

\ 1;;“ = 15kSPS
=20

oo TEANEN
=120 \ / \ f\
o IIHRVER

o 15 30 45 &0
Frequency (kHz)

Figure 14. Frequency Response for
Data Rate = 15kSPS

-6 iDLr‘,L:IE.SSIPS—-
=12
=18
& =24 |-
_:g =30 \ Nla .
] -3 n NS
a2 I N Q

0 5 10 15 20 25 30 35 40 45 50 55 60
Frequency (Hz)
Figure 15. Frequency Response for

Data Rate = 2.5SPS
Table 12. First Notch Frequency and
—-3dB Filter Bandwidth

DATA NF(')F.QF%T'_' -3dB BANDWIDTH
RATE(SPS) HD) (Hz)
15,000 15,000 4807
7500 7500 3003
3750 3750 1615
2000 2000 878
1000 1000 441
500 500 221
100 100 44.2
60(1) 60 26.5
502 50 22.1
3000 30 13.3
25@2) 25 11.1
150 15 6.63
100 10 4.42
53 5 2.21
2.50) 2.5 1.1

NOTE: fcikin= 7.68MHz.

(1) Notch at 60Hz.

(2) Notch at 50Hz.

(3) Notch at 50Hz and 60Hz.

The digital filter low-pass characteristic repeats
at multiples of the modulator rate of fcixin/4.
Figure 16 and Figure 17 show the responses
plotted out to 7.68MHz at the data rate
extremes of 15kSPS and 2.5SPS. Notice how
the responses near DC, 1.92MHz, 3.84MHz,
5.76MHz, 7.68MHz, are the same. The digital
filter will attenuate high-frequency noise on the
CP1266 inputs up to the frequency where the
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response repeats. If significant noise on the
inputs is present above this frequency, make
sure to remove with external filtering.
Fortunately, this can be done on the CP1266
with a simple RC filter, as shown in the
Applications Section (see Figure 25).

k=]

192 3.84 5.76 7.68
Frequency (MHz)

[=]

Figure 16. Frequency Response Out to
7.68MHzfor Data Rate = 15kSPS

=120

=140

o 1.82 3.84 576 T.68
Frequency (MHz)

Figure 17. Frequency Response Out to
7.68MHzfor Data Rate = 2.5SPS

SETTLING TIME
The CP1266 features a digital filter optimized
for fast settling. The settling time (time
required for a step change on the analog
inputs to propagate through the filter) for the
different data rates is shown in Table 13. The
following sections highlight the single-cycle
settling ability of the filter and show various
ways to control the conversion process.
Table 13. Settling Time vs Data Rate

DATA RATE(SPS) SETTLING TIME

(tig)(ms)
15,000 0.25
7500 0.31
3750 0.44
2000 0.68
1000 1.18
500 2.18
100 10.18
60 16.84
50 20.18
30 33.51
25 40.18
15 66.84

10 100.18

5 200.18

2.5 400.18

NOTE: fcikin= 7.68MHz.

NOTE: One-shot mode requires a small additional delay
to powerup the device from standby.

Settling Time Using Synchronization

The SYNC_PDWN_N pin allows direct control
of conversion timing. Simply issue a Sync
command or strobe the SYNC_PDWN_N pin
after changing the analog inputs (seethe
Synchronization section for more information).
The conversion begins when SYNC_PDWN_N
is taken high, stopping the current conversion
and restarting the digital filter. As soon as
SYNC_PDWN_N goes low, the DRDY_N
output goes high and remains high during the
conversion. After the settling time (71s),
DRDY_N goes low, indicating that data is
available. The CP1266 settles in a single
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cycle, there is no need to ignore or discard
data after synchronization. Figure 18 shows
the data retrieval sequence following
synchronization.

AN, =AIN,, ~

SYNC/PDWN T
I—!--— tg—=

I
jp—— a7

DRDY |

DIN i / ADATAN,
Sattled
DOUT 4 @—

Figure 18. Data Retrieval After

Synchronization

Settling Time Using the Input Multiplexer
The most efficient way to cycle through the
inputs is to change the multiplexer setting
(using a WREG command to the multiplexer
register MUX) immediately after DRDY_N
goes low. Then, after changing the multiplexer,
restart the conversion process by issuing the
SYNC and WAKEUP commands, and retrieve
the data with the RDATA command. Changing
the multiplexer before reading the data allows
the CP1266 to start measuring the new input
channel sooner. Figure 19 demonstrates
efficient input cycling. There is no need to
ignore or discard data while cycling through
the channels of the input multiplexer because
the CP1266 fully settles before DRDY_N goes
low, indicating data is ready.

Step 1: When DRDY_N goes low, indicating
that data is ready for retrieval, update the
multiplexer register MUX using the WREG
command. For example, setting MUX to 23h
gives AINp = AIN2, AINy = AIN3.

Step 2: Restart the conversion process by
issuing a SYNC command immediately
followed by a WAKEUP command. Make sure
to follow timing specification t11 between
commands.
Step 3: Read the data from the previous
conversion using the RDATA command.
Step 4: When DRDY_N goes low again, repeat
the cycle by first updating the multiplexer
register, then reading the previous data.
Table 14 gives the effective overall throughput
(1/t10) when cycling the input multiplexer. The
values for throughput (1/t19) assume the
multiplexer was changed with a 3-byteWREG
command and fscik= feikin/4.

Table 14. Multiplexer Cycling Throughput

CYCLING
DATA RATE(SPS) THROUGHPUT
(1/t10)(HZ)
15,000 3817
7500 3043
3750 2165
2000 1438
1000 837
500 456
100 98
60 59
50 50
30 30
25 25
15 15
10 10
5 5
2.5 2.5

NOTE: fcLkin= 7.68MHz.
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Lig

DROY |
oIN WREG 23h
1o MUX reg f\  SYNC WAKEUP X RDATA

144
¥

i
|

Yig

‘ﬁ-i;
WREG 45h
to MUX I'EEX SYNC XWAKELIP X RDATA \ «

Data fram
MUX =230 SO

MUX =01h !

pouT : Data from :E‘

L

MUK aih 23h
Register AN = AIND, AlN, = AN AlNg = AINZ, AN, = AIN3

0
I\

45h »n
AlNp = AIN4, ANy, = AINS «

Figure 19. Cycling the CP1266 Input Multiplexer

Settling Time Using One-Shot Mode

A dramatic reduction in power consumption
can be achieved in the CP1266 by performing
one-shot conversions using the STANDBY
command; the sequence for this is shown in
Figure 20. Issue the WAKEUP command from
Standby mode to begin a one-shot conversion.
When using one-shot mode, an additional
delay is required for the modulator to power up
and settle. This delay may be up to 64
modulator clocks (64 x 4 X Tcikin) or 33.3us for
a 7.68MHz master clock. Following the settling
time (tis + 256 X Tcikin), DRDY_N will go low,
indicating that the conversion is complete and
data can be read using the RDATA command.
TheCP1266 settles in a single cycle—there is
no need to ignore or discard data. Following
the data read cycle, issue another STANDBY
command to reduce power consumption.
When ready for the next measurement, repeat
the cycle starting with another WAKEUP
command.

Settling Time while Continuously
Converting

After a synchronization, input multiplexer
change, or wakeup from Standby mode, the
CP1266 will continuously convert the analog
input. The conversion is coincide with the

falling edge of DRDY_N. While continuously
converting, it is often more convenient to
consider settling times in terms of DRDY_N
periods, as shown in Table 15.The DRDY_N
period equals the inverse of the data rate.

If there is a step change on the input signal
while continuously converting, performing a
synchronization operation to start a new
conversion is recommended. Otherwise, the
next data will represent a combination of the
previous and current input signal and should
therefore be discarded. Figure 21 shows an
example of readback in this situation.

Table 15. Data Settling Delay vs Data Rate

SETTLING TIME

DATA RATE(SPS) | prpy N Periods)

15,000

7500

3750

2000

1000

500

100

60

50

30

25

15

10

5

o Gl il e el Ll e e e e e i I DS S

2.5
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Status Sﬁgggv Performing One-8hot Conversion Sﬁgg:)f
B e 113 + 258 X 1oLk ——
3

DRDY

DIN
STANDBY py WAKEUP RDATA STANDBY

1}

DouTt (£ /S Settied
37 ~, Data

Figure 20. One-Shot Conversions Using the STANDBY Command

Mew Vi it
i
Vi = AN, = AN, Old Vi, /-J Mix of
o7
Old and New Fully Settled
-=— Old Vin Data ——\/,, Data W New W, Data l_
DRDY i "
hi] 1Y
DIN I It J BDATAN

hi] 1]

S Sattlad ™

DOUT U o \ Data /

Figure 21. Step Change on Vx while Continuously Converting for Data Rates <<3750SPS

DATA FORMAT

The CP1266 output 24 bits of data in Binary
true format. The LSB has a weight of
2Vrer/(PGA(2%-1)). Table 16 summarizes the
ideal output codes for different input signals.

Table 16. Ideal Output Code vs Input Signal

INPUT SIGNAL TRUE
VIN(AINp =AINy) EORM®
> *2Veer 7FFFFFh
PGA
+2V, 22 -2
REE | — 7FFFFEh
PGA | 27 -1
+2VREF
— 000001h
PGA(2%-1)
0 000000h
'ZVREF
— 800001h
PGA(2%-1)
2Veer FFFFFFh
PGA
23
< ZVeer 223— 800000h
PGA | 2 -1

Mldeal output codes excluding effects of noise, INL,

offset, and gain errors.
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CLOCK GENERATION

The master clock source for the CP1266 can
be provided using an external crystal or clock
generator. When the clock is generated using
crystal, external capacitors must be provided
to ensure start-up and as table clock frequency,
as shown in Figure 22. Any crystal should
work with the CP1266. Table 17 lists two
crystals that have been verified to work. Long
leads should be minimized with the crystal
placed close to theCP1266 pins.

. XTAL1/CLKIN
1
Crystal 1 :g
XTAL2
c
T C,. C,: 5pF to 20pF

Figure 22. Crystal Connection

Table 17. Sample Crystals

PART
MANUFACTURER | FREQUENCY | [ART
Citizen 7.68MHz | CIA/53383
ECS 8.0MHz ECSfOS'

When using a crystal, neither the
XTAL1/CLKIN nor XTALZ2 pins can be used to
drive any other logic. If other devices need a
clock source, the DO pin is available for this
function. When using an external clock
generator, supply the clock signal to
XTAL1/CLKIN and leave XTALZ2 floating. Make
sure the external clock generator supplies a
clean clock waveform. Overshoot and glitches
on the clock will degrade overall performance.
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CALIBRATION

Offset and gain errors can be minimized using
the CP1266 onboard calibration circuitry.
Figure 23 shows the calibration block diagram.
Offset errors are corrected with the Offset
Calibration (OFC) register and, likewise, full-
scale errors are corrected with the Full-Scale
Calibration (FSC) register. Each of these
registers is 24-bits and can be read from or
written to.

VREFP VREFN

A Anal Digital
og | _ | Dig
Modulator Filter | ®_- Output
AlN,, (:T ) T

OFC FSC
Register | | Register

Figure 23. Calibration Block Diagram
The output of the CP1266 after calibration is
shown in Equation 3.

Output=(Vin*PGA/(2*VREF)-OFC/a)*FSC*B (3)

where a and 8 vary with data rate settings
shown in Table 18 along with the ideal values
(assumes perfect analog performance) for
OFC and FSC.

The CP1266 supports both self-calibration and
system calibration for any PGA setting using a
set of five commands: SELFOCAL,
SELFGCAL, SELFCAL, SYSOCAL, and
SYSGCAL. Calibration can be done at any
time, though in many applications the
CP1266driftperformance is low enough that a
single calibration is all that is needed.
DRDY_N goes high when calibration begins
and remains so until settled data is ready
afterwards. There is no need to discard data

after a calibration. After a reset, the CP1266
performs self-calibration. Calibration must be
performed whenever the data rate changes
and should be performed when the buffer
configuration or PGA changes.
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Self-Calibration

Self-calibration corrects internal offset and
gain errors. During self-calibration, the
appropriate calibration signals

are applied internally to the analog inputs.
SELFOCAL performs a self offset calibration.
The analog inputs AINp and AlNy are
disconnected from the signal source and
connected to AVDD/2. See Table 19 for the
time required for self offset calibration for the
different data rate settings. As with most of the
CP1266 timings, the calibration time scales
directly with fckn. Self offset calibration
updates the OFC register.

Table 19. Self Offset and System Offset

Calibration Timing

SELFGCAL performs a self gain calibration.
The analog inputs AINr and AlNy are
disconnected from the signal source and AINp
is connected internally to VREFP while AINn is
connected to VREFN. Self gain calibration can
be used with any PGA setting, and the
CP1266 has excellent gain calibration even for
the higher PGA settings, as shown in the
Typical Characteristics section. Using the
buffer will limit the common-mode range of the
reference inputs during self gain calibration
since they will be connected to the buffer
inputs and must be within the specified analog
input range. When the voltage on VREFP or
VREFN exceeds the buffer analog input range
(AVDD - 2.0V), the buffer must be turned off
during self gain calibration. Otherwise, use
system gain calibration or write the gain
coefficients directly to the FSC register. Table
20 shows the time required for self gain
calibration for the different data rate and PGA
settings. Self gain calibration updates the FSC

SELF OFFSET
CALIBRATION AND
DATA RATE(SPS) SYSTEM OFFSET
CALIBRATION TIME
15,000 453pus
7500 587us
3750 853us
2000 1.3ms
1000 2.3ms
500 4.3ms
100 20.3ms
60 33.7ms
50 40.3ms
30 67.0ms
25 80.3ms
15 133.7ms
10 200.3ms
5 400.3ms
2.5 800.3ms

NOTE: fcikin= 7.68MHz.

register.
Table 20. Self Gain Calibration Timing
SELF GAIN
DATA RATE(SPS) CALIBRATION TIME
15,000 484us
7500 617us
3750 884us
2000 1.4ms
1000 2.3ms
500 4.3ms
100 20.3ms
60 33.7ms
50 40.3ms
30 67.0ms
25 80.3ms
15 133.7ms
10 200.3ms
5 400.3ms
2.5 800.3ms

NOTE: fcLkin= 7.68MHz.
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SELFCAL performs first a self offset and then
a self gain calibration. The analog inputs are
disconnected from the signal source during
self-calibration. When using the input buffer
with self-calibration, make sure to observe the
common-mode range of the reference inputs
as described above. Table 21 shows the time
required for self-calibration for the different
data rate settings. Self-calibration updates
both the OFC and FSC registers.

Table 21. Self-Calibration Timing

calibration. System offset calibration updates
the OFC register.

SYSGCAL performs a system gain calibration.
The user must supply a full-scale input signal
to the CP1266.The CP1266 then computes a
value to nullify the gain error in the system.
System gain calibration can correct inputs that
are 80% of the full-scale input voltage and
larger. Make sure not to exceed the full-scale
input voltage when using system gain
calibration. Table 22 shows the time required

SELF GAIN for system gain calibration for the different
DATA RATE(SPS) CALIBRATION TIME y g _ _ o
15,000 696us data rate settings. System gain calibration
7500 896us updates the FSC register
3750 1.3ms
2000 2.0ms Table 22. System Gain Calibration Timing
1000 3.6ms SELF GAIN
500 6.6ms DATA RATE(SPS) CALIBRATION TIME
100 31.2ms 15,000 484pus
60 50.9ms 7500 617ys
50 61.8ms 3750 884ys
30 101.3ms 2000 1.4ms
25 123.2ms 1000 2.3ms
15 202.1ms 500 4.3ms
10 307.2ms 100 20.3ms
5 613.8ms 60 33.7ms
2.5 1227.2ms 50 40.3ms
NOTE: feikin= 7.68MHz. 30 67.0ms
25 80.3ms
15 133.7ms
System Calibration 10 200.3ms
) ] ] 5 400.3ms
System calibration corrects both internal and 25 800.3ms

external offset and gain errors using the
SYSOCAL and SYSGCAL commands. During
system calibration, the appropriate calibration
signals must be applied by the user to the
inputs.

SYSOCAL performs a system offset calibration.

The user must supply a zero input differential
signal. The CP1266 then computes a value

that will nullify the offset in the system. Table
19 shows the time required for system offset
calibration for the different data rate settings.
Note this timing is the same for the self offset

NOTE: fcikin= 7.68MHz.
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SERIAL INTERFACE

The SPI-compatible serial interface consists of
four signals: CS_N, SCLK, DIN, and DOUT,
and allows a controller to communicate with
the CP1266. The programmable functions are
controlled using a set of on-chip registers.
Data is written to and read from these registers
via the serial interface The DRDY_N output
line is used as a status signal to indicate when
a conversion has been completed. DRDY_N
goes low when new data is available. The
Timing Specification shows the timing diagram
for interfacing to the CP1266.

CHIP SELECT (CS_N)

The chip select (CS_N) input allows individual
selection of a CP1266 device when multiple
devices share the serial bus. CS_N must
remain low for the duration of the serial
communication. When CS_N is taken high, the
serial interface is reset and DOUT enters a
high impedance state. CS_N may be
permanently tied low.

SERIAL CLOCK (SCLK)

The serial clock (SCLK) features a Schmitt-
triggered input and is used to clock data on the
DIN and DOUT pins into and out of the
CP1266. Even though the input has hysteresis,
it is recommended to keep SCLK as clean as
possible to prevent glitches from accidentally
shifting the data. When the serial interface is
idle, hold SCLK low.

DATA INPUT (DIN) AND DATA OUTPUT
(DOUT)

The data input pin (DIN) is used along with
SCLK to send data to the CP1266. The data
output pin (DOUT) along with SCLK is used to
read data from the CP1266. Data on DIN is
shifted into the part on the falling edge of
SCLK while data is shifted out on DOUT on
the rising edge of SCLK.

DATA READY (DRDY_N)

The DRDY_N output is used as a status signal
to indicate when conversion data is ready to
be read. DRDY_N goes low when new
conversion data is available. It is reset high
when all 24 bits have been read back using
Read Data (RDATA) or Read Data Continuous
(RDATAC) command. It also goes high when
the new conversion data is being updated. Do
not retrieve during this update period as the
data is invalid. If data is not retrieved,
DRDY_N will only be high during the update
time as shown in Figure 24.

Data Updating

N
o JL Tl Tl

Figure 24. DRDY_N with No Data Retreival
After changing the PGA, data rate, buffer
status, writing to the OFC or FSC registers,
perform a synchronization operation to force
DRDY_N high. It will stay high until valid data
is ready. Exiting from Reset, Synchronization,
Standby or Power-Down mode will also force
DRDY_N high. DRDY_N will go low as soon
as valid data are ready.
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SYNCHRONIZATION

Synchronization of the CP1266 is available to
coordinate the A/D conversion with an external
event and also to speed settling after an
instantaneous change on the analog inputs
(see Conversion Time using Synchronization
section).

Synchronization can be achieved either using
the SYNC_PDWN_N pin or with the SYNC
command. To use the SYNC_PDWN_N pin,
take it low and then high, making sure to meet
timing specification tis and tiee.
Synchronization occurs after SYNC_PDWN_N
is taken high. No communication is possible on
the serial interface while SYNC_PDWN_N is
low. If the SYNC_PDWN_N pin is held low for
20 DRDY_N periods the CP1266 will enter
Power-Down mode.

To synchronize using the SYNC command,
first shift in all eight bits of the SYNC
command. This stops the operation of the
CP1266. When ready to synchronize, issue
the WAKEUP command. Synchronization
occurs on the first rising edge of the master
clock after the first SCLK used to shift in the
WAKEUP command. After a synchronization
operation, either with the SYNC_PDWN_N pin
or the SYNC command, DRDY_N stays high
until valid data is ready.

STANDBY MODE

The standby mode shuts down all of the
analog circuitry and most of the digital features.
The oscillator continues to run to allow for fast
wakeup. To enter Standby mode, issue the
STANDBY command. To exit Standby mode,
issue the WAKEUP command. DRDY_N wiill
stay high after exiting Standby mode until valid
data is ready. Standby mode can be used to
perform one-shot conversions; see Settling
Time Using One-Shot Mode section for more
details.

POWER-DOWN MODE

Holding the SYNC_PDWN_N pin low for 20
DRDY _N cycles activates the Power-Down
mode. During Power-Down mode, all circuitry
is disabled including the oscillator and the
clock output. To exit Power-Down mode, take
the SYNC_PDWN_N pin high. Upon exiting
from Power-Down mode, the CP1266 crystal
oscillator typically requires 30ms to wake up. If
using an external clock source, 8192 CLKIN
cycles are needed before conversions begin.

RESET

There are two methods to reset the CP1266:
the RESET_N input pin, and RESET
command.

When using the RESET_N pin, take it low to
force a reset. Make sure to follow the minimum
pulse width timing specifications before taking
the RESET_N pin back high.

The RESET command takes effect after all
eight bits have been shifted into DIN.
Afterwards, the reset releases automatically.
On reset, the configuration registers are
initialized to their default state. After releasing
from RESET, self-calibration is recommended.
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POWER-UP

All of the configuration registers are initialized
to their default state at power-up. A self-
calibration is then performed automatically. For
the best performance, it is strongly
recommended to perform an additional self-
calibration by issuing the SELFCAL command
after the power supplies and voltage reference
have had time to settle to their final values.

APPLICATIONS INFORMATION

The CP1266 is a very high-resolution A/D
converter. Getting the optimal performance
from them requires careful attention to their
support circuitry and printed circuit board (PCB)
design. Figure 25 shows the basic connections
for the CP1266. It is recommended to use a
single ground plane for both the analog and
digital supplies. This ground plane should be
shared with the bypass capacitors and analog
conditioning circuits. However, avoid using this
ground plane for noisy digital components
such as microprocessors. If a split ground
plane is used with the CP1266, make sure the
analog and digital planes are tied together.
There should not be a voltage difference
between the CP1266 analog and digital
ground pins (AGND and DGND).

As with any precision circuit, use good supply
bypassing techniques. A smaller value ceramic
capacitor in parallel with a larger value
tantalum or a larger value low-voltage ceramic
capacitor works well. Place the capacitors, in
particular the ceramic ones, close to the
supply pins. Run the digital logic off as low of
voltage as possible. This helps reduce
coupling back to the analog inputs. Avoid

ringing on the digital inputs. Small resistors (=~
100 Q) in series with the digital pins can help
by controlling the trace impedance. When not
using the RESET_N or SYNC_PDWN_N
inputs, tie directly to the CP1266 DVDD pin.
Pay special attention to the reference and
analog inputs. These are the most critical
circuits. On the voltage reference inputs,
bypass with low equivalent series resistance
(ESR) capacitors. Make these capacitors as
large as possible to maximize the filtering on
the reference. With the outstanding
performance of the CP1266, it is easy for the
voltage reference to limit overall performance if
not carefully selected. When using a stand-
alone reference, make sure it is very low noise,
very low drift, and capable of driving the
CP1266 reference inputs. For voltage
references not suited for driving the CP1266
directly (for example, high output impedance
references or resistive voltage dividers), use
the recommended buffer circuit shown in
Figure 26. Ratiometric measurements, where
the input signal and reference track each other,
are somewhat less sensitive, but verify the
reference signal is clean.

Often times, only a simple RC filter (as shown
in Figure 25) is needed on the inputs. This
circuit limits the high-frequency noise near the
modulator frequency; see the Frequency
Response section. Avoid low-grade dielectrics
for the capacitors to minimize temperature
variations and leakage. Keep the input traces
as short as possible and place the
components close to the input pins, and make
sure to filter all the input channels being used.
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Figure 26. Recommended Voltage Reference Buffer Circuit

DIGITAL INTERFACE CONNECTIONS

The CP1266 SPI, QSPI™, and

MICROWIRE ™-compatible interface easily
connects to a wide variety of microcontrollers.
Figure 27 shows the basic connection to Tl's
MSP430 family of low-power microcontrollers.
Figure 28 shows the connection to
microcontrollers with an SPI interface like TI's
MSC12xxfamily or the 68HC11 family. Note
that the MSC12xx includes a high-resolution
A/D converter; the CP1266 can be used to add
additional channels of measurement or provide
higher-speed conversions.

DIN MOSI  MSC12xx
DOUT Miso OF 68HCIL
DRDY NT
SCLK SCK

CsS 10

DIN P13 Msp430
DOUT PL2
DRDY P1.0
SCLK PL6
s PL4

Figure 27. Connection to MSP430

Microcontroller

Figure 28. Connection to Microcontrollers

withan SPI Interface
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REGISTER MAP
The operation of the CP1266 is controlled through a set of registers. Collectively, the registers
contain all the information needed to configure the part, such as data rate, multiplexer settings, PGA
setting, calibration, etc., and are listed in Table 23.

Table 23. Register Map

RESE
ADDRES | REGISTE | T
S - VALU | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BITL | BITO
E

00h | STATUS | AOw | ID3 | D2 | ID1 | IDO | - - | BEE] -
PSEL | PSEL | PSEL | PSEL | NSEL | NSEL | NSEL | NSEL

01h MUX 01k 3 A A 0 2 . A 0
02h ADCON1 | 20m — — — - - PGA2 | PGAL | PGAO
03h DRATE | 024 | DR7 | DR6 | DR5 | DR4 | DR3 | DR2 | DR1 | DRO
OFC | OFC | OFC | OFC | OFC | OFC | OFC | OFC

05h OFCO XXH 07 06 05 04 03 02 01 00
OFC | OFC | OFC | OFC | OFC | OFC | OFC | OFC

06h OFC1 XXH 15 14 13 12 11 10 09 08
OFC | OFC | OFC | OFC | OFC | OFC | OFC | OFC

07h OFC2 XXH 23 22 21 20 19 18 17 16
FSC | FSC | FSC | FSC | FSC | FSC | FSC | FsC

08h FSCO XX | g7 06 05 04 03 02 01 00
FSC | FSC | FSC | FSC | FSC | FSC | FSC | FSC

09h FSC1 XXH 15 14 13 12 11 10 09 08
FSC | FSC | FSC | FSC | FSC | FSC | FSC | FSC

OAh FSC2 XXH 23 22 21 20 19 18 17 16

PGAC
83H ADCON2 | 00H - - - - - oN - -
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STATUS : STATUS REGISTER (ADDRESS 00h)
Reset Value = Alh

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

ID3 ID2 ID1 IDO -- -- BUFEN --

Bits 7-4 ID3, ID2, ID1, IDO Factory Programmed Identification Bits (Read Only)
Bit 3-2 Reserved, always 0 (Read Only)
Bit1  BUFEN: input buffer control bit:
0 = disable the input buffer (default)
1 = enable the input buffer.
Bit0 Reserved, always 1 (Read Only)

MUX : Input Multiplexer Control Register (Address 01h)
Reset Value = 01h

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

PSEL3 PSEL2 PSEL1 PSELO NSEL3 NSEL2 NSEL1 NSELO

Bits 7-4 PSEL3, PSEL2, PSEL1, PSELO: Positive Input Channel (AINP) Select

0000 = AINO (default)

0001 = AIN1

0010 = AIN2

0011 = AIN3

0100 = AIN4

0101 = AINS

0110 = Reserved

0111 = Reserved

1xxx = AINCOM (when PSEL3 = 1, PSEL2, PSEL1, PSELO are “don’t care”)
Bits 3-0 NSEL3, NSEL2, NSEL1, NSELO: Negative Input Channel (AINN)Select

0000 = AINO

0001 = AIN1 (default)

0010 = AIN2

0011 = AIN3

0100 = AIN4

0101 = AINS

0110 = Reserved

0111 = Reserved

1xxx = AINCOM (when NSEL3 = 1, NSEL2, NSEL1, NSELO are “don’t care”)
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ADCONL1: A/D Control Register 1 (Address 02h)
Reset Value = 20h

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

- -- -- -- -- PGA2 PGAl PGAO

Bit 7-3 Reserved, (Read Only)
Bits 2-0 PGA2, PGAL, PGAO: Programmable Gain Amplifier Setting
000 =1 (default)
001 =2
010=4
011 =8
100 =16
101 =32
110=64
111 =64
DRATE: A/D Data Rate (Address 03h)
Reset Value = 02h

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

DR7 DR6 DR5 DR4 DR3 DR2 DR1 DRO

The 16 valid Data Rate settings are shown below. Make sure to select a valid setting as the invalid
settings may produce unpredictable results.
Bits 7-0 DR[7: 0]: Data Rate Setting®

00000010 = 7,500SPS (default)

00000011 = 3,750SPS

00000100 = 1875 SPS

00000101 = 1,000SPS

00000110 = 500SPS

00000111 = 250SPS

00001000 = 50SPS

00001001 = 30SPS

00001010 = 25 SPS

00001011 =15 SPS

00001100 =12.5 SPS

00001101 = 7.5 SPS

00001110 =5 SPS

00001111 = 2.5SPS

00010000 = 1.25SPS

Dfor fon= 3.84MHz. Data rates scale linearly with feiki.
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OFCO0: Offset Calibration Byte 0, least significant byte (Address 05h)
Reset value depends on calibration results.

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

OFCo7 OFCO06 OFCO05 OFCO04 OFCO03 OFCO02 OFCo01 OFCO00

OFC1.: Offset Calibration Byte 1 (Address 06h)
Reset value depends on calibration results.

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

OFC15 OFC14 OFC13 OFC12 OFC11 OFC10 OFCO09 OFCO08

OFC2: Offset Calibration Byte 2, most significant byte (Address 07h)
Reset value depends on calibration results.

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO

OFC23 OFC22 OFC21 OFC20 OFC19 OFC18 OFC17 OFC16

FSCO: Full-scale Calibration Byte 0, least significant byte (Address 08h)
Reset value depends on calibration results.

BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
FSC 07 FSC 06 FSC 05 FSC 04 FSC 03 FSC 02 FSC 01 FSC 00
FSC1: Full-scale Calibration Byte 1 (Address 09h)
Reset value depends on calibration results.
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
FSC 15 FSC 14 FSC 13 FSC 12 FSC 11 FSC 10 FSC 09 FSC 08
FSC2: Full-scale Calibration Byte 2, most significant byte (Address 0Ah)
Reset value depends on calibration results.
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
FSC 23 FSC 22 FSC 21 FSC 20 FSC 19 FSC 18 FSC 17 FSC 16
ADCON2: A/D Control Register2 (Address 83h)
Reset Value = 00h
BIT7 BIT6 BIT5 BIT4 BIT3 BIT2 BIT1 BITO
-- -- -- -- -- PGACON -- --

Bit 7-3, 1-0 Reserved, always 0 (Read Only)
Bits2 PGACON: PGA control bit:
0 =when PGA=1,2,4,8,16 (default)
1 = Set the bit to 1 when the PGA=32 and 64.
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COMMAND DEFINITIONS
The commands summarized in Table 24 control the operation of the CP1266. All of the commands

are stand-alone except for the register reads and writes (RREG, WREG) which require a second

command byte plus data. Additional command and data bytes may be shifted in without delay after

the first command byte. CS_N must stay low during the entire command sequence.

Table 24. Command Definitions

1ST COMMAND

2ND COMMAND

3RD COMMAND

COMMAND DESCRIPTION BYTE BYTE BYTE
Completes SYNC and
WAKE UP Exits Standby Mode 0000 0000 (00h) -- --
RDATA Read Data 0000 0001 (01h) -- --
RDATAC Read Data Continuously | 0000 0011 (03h) -- --
Stop Read Data 0000 1111
SDATAC Continuously (OFh) B B
()
RREG Read from REG rrr 000(11)":‘g)rh adrl@xxxx@ dddddddd®
WREG Write to REG rrr 0101 adrh (5xh) adrlxxxx dddddddd
Offset and Gain Self- 1110 0000 0000 0101
SELFCAL Calibration 0101 0010 (52h) (EOh) (05h)
. . 1110 0000 0000 0001
SELFOCAL Offset Self-Calibration 0101 0010 (52h) (EOh) (01h)
. . . 1110 0000 0000 0010
SELFGCAL Gain Self-Calibration 0101 0010 (52h) (EOh) (02h)
. . 1110 0000 0000 0011
SYSOCAL System Offset Calibration | 0101 0010 (52h) (EOh) (03h)
. . . 1110 0000 0000 0100
SYSGCAL System Gain Calibration 0101 0010 (52h) (EOh) (04h)
Synchronize the A/D 1111 1100
SYNC Conversion (FCh) B B
. 1111 1101
STANDBY Begin Standby Mode (EDh) -- --
1111 1110
RESET Reset to Power-Up Values (FEh) -- --
Completes SYNC and 1111 1111
WAKE UP Exits Standby Mode (FFh) B B
NOTE:

(1) adrh = high four bits of the target register address.

(2) adrl = low four bits of the target register address.

(3) xxxx = can be set to any value.
(4) dddddddd = the data to be read or to be written.
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RDATA: Read Data

Description: Issue this command after DRDY_N goes low to read a single conversion result. After all
24 bits have been shifte dout on DOUT, DRDY_N goes high. It is not necessary to read back all 24
bits, but DRDY_N will then not return high until new data is being updated. See the Timing
Characteristics for the required delay between the end of the RDATA command and the beginning of
shifting data on DOUT: ts.

oY | [

DIN £ 0000 0001 )
DOUT MSB X Mid-Byte X LSB >—

e LT UL - T

Figure 30a. RDATA Command Sequence

W OVT(/SCLKY) @ 8.3233nV ‘ ‘ r I- R = W-m;v o * A i B e i
25 1B & 10.6550550s 4 | |
‘ Mas: ime.J. dy: 98.168mV. f
S I AR
. 7@& a 508l 0111 4305222V I I |
— dyauvsmv e Lol ol bl bl bl bl bd ad ot ad sel aul wal Lol ol nal &) L) L) L baas

.5 5 31.497518kV/s 25 pulse needed, 24 pulses for reading data, last pulse is a ending bit

Wreal (V)

VT(/DINYG ® 33V

|00000001‘

£ flag for RDATA command

™ VT(/DOUTY) @ 198640V - —— -
25
)
F1s
=5

VTICs”) ® 33V

m UT(/DRDYY) @ 1.9584nY —1 —

123 1.24 1.35 1.26 117
time (ms)

Figure 30b. RDATA Command Sequence (Detailed timing)

RDATAC: Read Data Continuous

Description: Issue command after DRDY_N goes low to enter the Read Data Continuous mode. This
mode enables the continuous output of new data on each DRDY_N without the need to issue
subsequent read commands. After all 24 bits have been read, DRDY_N goes high. It is not
necessary to read back all 24 bits, but DRDY_N will then not return high until new data is being
updated. This mode may be terminated by the Stop Read Data Continuous command (SDATAC).
Because DIN is constantly being monitored during the Read Data Continuous mode for the SDATAC
or RESET command, do not use this mode if DIN and DOUT are connected together.

In figure31, the delay between the second falling edge of DRDY_N and the next rising edge of
SCLK: ti1s, should be at least 500ns.
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See the Timing Characteristics for the required delay between the end of the RDATAC command and
the beginning of shifting data on DOUT: te.

oY | I I

DiIN 0000 0011

{4

i }]tm—"'l |_.-_

DOUT 24 Bits
SCLK ||||“'"| ||| sen |||| Yy

Figure 31a. RDATAC Command Sequence

CE N IR

e
315 00000011
=

flag for RDATAC command

-5
35

= VICoUT) e r ey '

25 ‘ |

€20 I

3 I

3 |

S0 |

s |

—h—ibed Wb

-5
mvicicsy) e o8
25
=
i
s
-5
= vicoRovy o S T T - + ; et 4 ‘
25 |
g M7 1.230%74me 176322V MI8: 1.272501ms 1.487274V. M19: 1.297241ms 1609926V M20: 1,325887ms 1.548544Y M21: 1.363907ms 1.702579Y) M22: 1.392553ms 1.6098¢€
g1s L 3 A il
® 5 ( B o 41.92726us 1B x: 28.64503us 189 cx: 28646015
dy: 275.95mV, + dy: 61.382mV —t . dy: 92.719mV.
-5 = = 6581535k 3 : +£.2,142789kV, g : = 3,236708KV, :
1.225 1.25 1.275 13 1325 135 1.375 14
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Figure 31b. RDATAC Command Sequence (Detailed timing)
T— @

UL TUU IO U TTAITULHE.

=) read DOUT at
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35

. VT(/DOUTY) © 496.06nV * F | o —
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) MSEB is before |
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Els 11100110 1001 0011 1010 0110
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" ORDV £ =
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Figure 31c. RDATAC Command Sequence (Time pattern of reading one set of data)
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On the following DRDY_N, shift out data by applying SCLKs. The Read Data Continuous mode
terminates if input_data equals the SDATAC or RESET command in any of the three bytes on DIN.

bRDY | [

DIN ,‘ inpul_daiaX input_data X input_data h
DouUT —( MSB X Mid-Byte X LSB >—

Figure 32. DIN and DOUT Command Sequence During Read Continuous Mode

SDATAC: Stop Read Data Continuous
Description: Ends the continuous data output mode. (see RDATAC). The command must be issued
after DRDY_N goes low and completed before DRDY_N goes high.

BRDY |

DIN o000 1111

Figure 33. SDATAC Command Sequence

RREG: Read from Registers

Description: Output the data from registers.

1st Command Byte: 0001 adrh, where adrh is the high four bits of address of the register to read.
2nd Command Byte: adrl xxxx, where adrl is the low four bits of address of the register to read, and
XXXX can be set to any value.

See the Timing Characteristics for the required delay between the end of the RREG command and
the beginning of shifting data on DOUT: t6.

DIN ,( 0001 1unuXmm u-nm%

15t Command 2nd Command
Byte Byte e

oouT MUX

Data
Byte

Figure 34a. RREG Command Example: Read from Register 80h (Multiplexer)
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T B
e a

©s © 336.04pV

- /DouT © 1.9664nV
#—1REG DATA

2.0 ‘0 0 1 0 o 0 o 0|

-5 I\read DOUT at rising edge

IR LA SR AR ArAR o

- DN ® 33V

3“; write DIN at falling edge

=15 000 1 four pulse useless

3 flag for READ REG REG ADDRESS

170.0 175.0 180.0 185.0 190.0 195.0 200.0
time (us)

Figure 34b. RREG Command Example: Read from Register 02h (Data:20h,SCLK runs at 1MHz)

WREG: Write to Register

Description: Write to the register specified with three command bytes.

1st Command Byte: 0101 adrh, where adrh is the high four bits of address of the register to be written.
2nd Command Byte: adrl xxxx, where adrl is the low four bits of address of the register to be written,
and xxxx can be set to any value.

3rd Command Byte (Data Byte): data to be written to the register.

DIN ,(mmmanmuum1X Data )

15t Command 2nd Command Data
Byta Byta Byte

Figure 35a. WREG Command Example: Write Data to 80h (Multiplexer)

" u—v—r—r—v—v—n I e
[ — e @ ] a o RS ’ﬁ""‘-———
—
. /SCLK 4 3573, T 7 — e — PR SR — [ [ Eoe P g 2 - = . o
S?E
ki | |
3‘5 1 {
bt o b b A bal bl bl bed bed b oA LA L b bel hel b oael kel b +dy B b bed b
-5
- N « 35 write DIN at falling edgel ¥ ~ - .
225
F LS ‘(l 1 0o 1”0 1] 0 0 0 0 0 0‘|0 0 0 UHU 0 o 0o 0 1 1 1‘
S flag for WRITE REG REG ADDRESS four pulse useless DATA to be written
-5
. /DOUT < 35
£
gLs I3
s 5
=5
cs < 35
E:Z‘S
L5 REG Changed
= 5
-5
. en_but « *F
25
&
F1s
3‘5
-5 . r . - T T
165.0 170.0 170 1800 185.0 190.0 195.0 200,
time (u)

Figure 35b. WREG Command Example: Write Data to 00h (Data:07h, SCLK runs at 1MHz)
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SELFCAL: Self Offset and Gain Calibration

Description: Performs a self offset and self gain calibration. The Offset Calibration Register (OFC)
and Full-Scale Calibration Register (FSC) are updated after this operation. DRDY_N goes high at the
beginning of the calibration. It goes low after the calibration completes and settled data is ready. Do
not send additional commands after issuing this command until DRDY_N goes low indicating that the
calibration is complete.

SELFOCAL: Self Offset Calibration

Description: Performs a self offset calibration. The Offset Calibration Register (OFC) is updated after
this operation. DRDY_N goes high at the beginning of the calibration. It goes low after the calibration
completes and settled data is ready. Do not send additional commands after issuing this command
until DRDY_N goes low indicating that the calibration is complete.

SELFGCAL: Self Gain Calibration

Description: Performs a self gain calibration. The Full-Scale Calibration Register (FSC) is updated
with new values after this operation. DRDY_N goes high at the beginning of the calibration. It goes
low after the calibration completes and settled data is ready. Do not send additional commands after
issuing this command until DRDY_N goes low indicating that the calibration is complete.

SYSOCAL: System Offset Calibration

Description: Performs a system offset calibration. The Offset Calibration Register (OFC) is updated
after this operation. DRDY_N goes high at the beginning of the calibration. It goes low after the
calibration completes and settled data is ready. Do not send additional commands after issuing this
command until DRDY_N goes low indicating that the calibration is complete.

SYSGCAL: System Gain Calibration

Description: Performs a system gain calibration. The Full-Scale Calibration Register (FSC) is updated
after this operation. DRDY_N goes high at the beginning of the calibration. It goes low after the
calibration completes and settled data is ready. Do not send additional commands after issuing this
command until DRDY_N goes low indicating that the calibration is complete.

SYNC: Synchronize the A/D Conversion

Description: This command synchronizes the A/D conversion. To use, first shift in the command.
Then shift in the WAKEUP command. Synchronization occurs on the first CLKIN rising edge after the
first SCLK used to shift in the WAKEUP command.
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DIN 1111 1100 0000 0000
(SYNC) « (WAKEUP)

H

oo U1 U1
-

»
CLKIN e

Synchronization Occurs Here

Figure 36. SYNC Command Sequence

STANDBY: Standby Mode / One-Shot Mode

Description: This command puts the CP1266 into a low-power Standby mode. After issuing the
STANDBY command, make sure there is no more activity on SCLK while CS_N is low, as this will
interrupt Standby mode. If CS_N is high, SCLK activity is allowed during Standby mode. To exit
Standby mode, issue the WAKEUP command. This command can also be used to perform single
conversions (see One-Shot Mode section).

DIN 1111 1101 0000 0000
(STANDBY) « (WAKEUP)
s [ ] LI
(i

Mormal Mode Standby Mode Mormal Mode

Figure 37. STANDBY Command Sequence

WAKEUP: Complete Synchronization or Exit Standby Mode
Description: Used in conjunction with the SYNC and STANDBY commands. Two values (all zeros or
all ones) are available for this command.

RESET: Reset Registers to Default Values

Description: Returns all registers except the CLKO and CLK1 bits in the ADCONL1 register to their
default values. This command will also stop the Read Continuous mode: in this case, issue the
RESET command after DRDY_N goes low.
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Revision History

DATE REV PAGE SECTION DESCRIPTION
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PACKAGE INFORMATION

40 PINSQFN PACKAGE

il D2 - MILLIMETER
L SYMBOL
|h MIN | NOM | MAX
| -
x| Juuuouuuygy | ‘ A 0.70 | 075 | 0.80
: s - Al — | ooz | 005
2 ) 51
) d b 0.18 | 025 | 0.30
=) d - —
B B | 1 B B =R ¢ 0.18 | 020 | 0.25
4 B d uw D 5.90 | 6.00 | 6.10
) d
5 = D2 410 | 4.20 | 4.30
P/ 9 c 0. 50BSC
J’I -
/M nnnnnnn Ne 4. 50BSC
/e e Nd 4. 5OBSC
EXPOSED THERMAL / Ngl —
PAD ZONE E 5.90 | 6.00 | 6. 10
BOTTOM VIEW E2 4.10 1. 20 4.30
L 0.35 | 040 | 0.45
; . h 0.30 | 0.35 | 0.40
g i /PR J—
! = TMIL} 177177
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