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Simplified Schematic
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Table 1. Order Information
Order CH Resolution | Functional Op. . Pkg.
) Package . CRC/ECC | FIFO | Temp. Rating h
Number (#) (Bit) Safety (°C) Option
NP213242AQFP64 4 QFP-64 24 N N N —-40-105 Industrial T/R-1000
NP213262AQFP64 6 QFP-64 24 N N —-40-105 Industrial T/R-1000
NP213282AQFP64 8 QFP-64 24 N N N -40-105 Industrial T/R-1000
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4. Pin Configuration and Functions

Figure 1 illustrates the pin configuration.

=
§ & & o o o O A
Z 0 2 0 0O T ¥ <« & > <« T 0O & o 9
INsN| 1 [ O 48 | IOVDD
IN8P | 2 47 | DRDY
IN7N | 3 46 | GPIO4
IN7P | 4 45 | GPIO3
IN6N | 5 44 | GPIO2
IN6P | 6 43 | DOUT
INSN | 7 42 | GPIO1
INSP | 8 41 | DAISY_IN
INAN | 9 40 | SCLK
IN4P | 10 39(Cs
IN3N | 11 38 | START
IN3P | 12 37 | CLK
IN2N | 13 36 | RESET
IN2P | 14 35 | PWDN
ININ | 15 34 | DIN
IN1P | 16 33 | DGND
HEBREHERREBRNHEREEEE
3
a F > > > > > oz
:
,_
Figure 1. Pin Configuration
Table 2 lists the pin functions.
Table 2. Pin Functions
Position Name Type Description
1 INSN® Analog input Negative analog input 8 (NP213282 only)
2 INSP®W Analog input Positive analog input 8 (NP213282 only)
3 IN7TN® Analog input Negative analog input 7 (NP213282 only)
4 IN7PW Analog input Positive analog input 7 (NP213282 only)
5 IN6N® Analog input Negative analog input 6 (NP213262 and NP213282 only)
6 IN6P® Analog input Positive analog input 6 (NP213262 and NP213282 only)
7 INSN® Analog input Negative analog input 5 (NP213262 and NP213282 only)
8 INSP® Analog input Positive analog input 5 (NP213262 and NP213282 only)

© 2023. All Rights Reserved.
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Position Name Type Description
9 INAN® Analog input Negative analog input 4
10 IN4P® Analog input Positive analog input 4
11 IN3N® Analog input Negative analog input 3
12 IN3P® Analog input Positive analog input 3
13 IN2N® Analog input Negative analog input 2
14 IN2P® Analog input Positive analog input 2
15 ININ® Analog input Negative analog input 1
16 IN1P® Analog input Positive analog input 1
17 TESTP_SRB1 Analog input/output Test‘ signal, positive Pin. See the UNUSED INPUTS AND OUTPUTS
section for unused pins.
18 TESTN Analog inputioutput Test‘ signal, negativg pin. See the UNUSED INPUTS AND OUTPUTS
section for unused pins.
10, 21, 22, 56, 59 AVDD Supply Qs?jlngpsirl:.pply. Connect a 1pF (or larger) capacitor to AVSS for each
20, 23,57, 58 AVSS Supply Analog ground
24 VREFP Analog inputioutput \P/;SEitli:V,\T reference voltage. Connect a minimum 10pF capacitor to
25 VREFN Analog input Negative reference voltage. Connect to AVSS.
26 VCAP4 Analog output Analog bypass capacitor. Connect a 1uF capacitor to AVSS.
27,29, 62 NG No connection, leave floating. Can be connected to AVDD or AVSS with
a 10kQ or higher resistor.
28 VCAP1 Analog output Analog bypass capacitor. Connect a 2.2uF capacitor to AVSS.
30 VCAP2 Analog output Analog bypass capacitor. Connect a 1pF capacitor to AVSS.
31 RESV1 Digital input Reserved for future use. Connect directly to DGND.
32 VDAC_AVSS Analoyg output/Supply | Voltage digital to analog convert output
33,49,51 DGND Supply Digital ground
34 DIN Digital input Serial data input
35 PWDN Digital input Power-down; active low
36 RESET Digital input System reset; active low
37 CLK Digital input Master clock input. Connect to DGND if unused.
38 START Digital input Start conversion
39 CcS Digital input Chip select; active low
40 SCLK Digital input Serial clock input
41 DAISY_IN Digital input Daisy-chain input. Connect to DGND if unused.
42 GPIOL Digital input/output Ge.neral.-purpose input/output pin 1. Connect to DGND with a 10kQ
resistor if unused.
43 DOUT Digital output Serial data output
a4 GPIO2 Digital input/output Ge.neral.-purpose input/output pin 2. Connect to DGND with a 10kQ
resistor if unused.
45 GPIO3 Digital input/output General-purpose input/output pin 3. Connect to DGND with a 10kQ

resistor if unused.
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Position Name Type Description

6 GPIO4 Digital input/output Geheral.-purpose input/output pin 4. Connect to DGND with a 10kQ
resistor if unused.

47 DRDY Digital output Data ready; active low. Connect to DGND with a 10kQ resistor if unused.

48, 50 DVDD Supply Digital core powe.r supply. Connect a 1pF (or larger) capacitor to DGND

for each DVDD pin.

52 CLKSEL Digital input Master clock select

53 AVSS1 Supply Charge pump analog ground

54 AVDD1 Supply Charge pump analog supply. Connect a 1pF (or larger) capacitor to
AVSS1.

55 VCAP3 Analog output Analog bypgss capacitor. Connect a parallel combination of 1uF and
0.1uF capacitors to AVSS.

60 OPAMPIN Analog input Op amp noninverting input; leave floating if unused and power down the
op amp.

61 OPAMPINV Analog input Op amp inverting input; leave floating if unused and power down the op
amp.

63 OPAMPOUT Analog output Op amp output; leave floating if unused and power down the op amp.

64 NC Can be connected to AVDD or AVSS with a 10kQ or higher resistor if not

used.

Note: Connect any unused or powered-down analog input pins to AVDD.
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5. Specifications

5.1 Absolute Maximum Ratings
Table 3 lists the absolute maximum ratings of the NP213242/213262/213282.

Table 3. Absolute Maximum Ratings

Parameter Description Min Max Units

AVDD to AVSS -0.3 7.0

Power-Supply Voltage AVSS to DGND -3 0.2
DVDD to DGND -0.3 3.9 Y,

Analog Input Voltage Analog input to AVSS AVSS - 0.3 AVDD + 0.3

Digital Input Voltage Digital input to DVDD DGND - 0.3 DVDD + 0.3
Momentary -100 100

Input Current mA
Continuous, all other pins except power supply pins -10 10
Junction, T, 150

Temperature °C
Storage, Ty -60 150

Note: Stresses beyond those listed under Table 3 may cause permanent damage to the device. These are stress
ratings only, which do not imply functional operation of the device at these or any other conditions beyond those
indicated under Table 5. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

5.2 ESD Ratings
Table 4 lists the ESD ratings of the NP213242/213262/213282.

Table 4. ESD Ratings

Parameter Symbol Description Value | Units
Electrostatic v Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001® +500 y

. (ESD)
Discharge Charged-device model (CDM), per JEDEC specification JESD22-C101® +6000

Note 1: The JEDEC document JEP 155 indicates that 500V HBM allows safe manufacturing with a standard
ESD control process.
Note 2: The JEDEC document JEP 157 indicates that 250V CDM allows safe manufacturing with a standard
ESD control process.
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5.3 Recommended Operating Conditions

Table 5 lists the recommended operating conditions for the NP213242/213262/213282.

Table 5. Recommended Operating Conditions

Parameter Symbol Min Nom Max Units
Power Supply
Analog Power Supply AVDD to AVSS AVDD 2.7 5.0 5.5 \
Digital Power Supply DVDD to DGND DVDD 1.7 1.8 3.6 \%
Analog to Digital Supply AVDD to DVDD -2.1 3.6 \%
Analog Inputs
Differential Input Voltage Vin = Vanxey = Ve Vin =Vrer / Gain Vger / Gain \Y
Common-Mode Input Voltage Vem = (Vonwey = Vanwy) 1 2 Vem See the INPUT ngg\iﬂ(ﬁN-MODE RANGE \Y,
Voltage Reference Inputs
C:::: _ \3/\;;:::“ - 2 2.5 AVDD %
Reference Input Voltage Vrer
sV 2 i
Negative Reference Input VREFN AVSS \%
Positive Input VREFP AVDD - 3 AVSS + 2.5 AVDD \%
EXTERNAL CLOCK SOURCE
i\'}éii“g@n =0, AVDD - 17 2.048 2.25
Master Clock Rate fek MHz
i\"gzi";i/n =0, AVDD - 1.0 2.048 2.25
Digital Inputs
Input Voltage DGND - 0.1 DvVDD + 0.1 \%
Temperature Range
Operating Ambient Temperature Ta -40 105 °C
5.4 Thermal Information
Table 6 lists the thermal information for the NP213242/213262/213282.
Table 6. Thermal Information
Parameter Symbol QFP-64 Units
Junction-to-Ambient Thermal Resistance Resa 41 °C/IW
Junction-to-Board Thermal Resistance Ress 22.7 °CIW
Junction-to-Top Characterization Parameter Wit 0.1 °C/W
Junction-to-Board Characterization Parameter Wis 22.2 °C/W
Junction-to-Case (Top) Thermal Resistance Reuc(top) 6.1 °C/IW
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5.5 Electrical Characteristics

Table 7 lists the electrical characteristics of the NP213242/213262/213282. Minimum and maximum specifications
apply from —40°C to 105°C. Typical specifications are at 25°C. All specifications are at DVDD = 1.8V, AVDD = 5V,
AVSS = 0V, Vrer = 2.4V, external fck = 2.048MHz, data rate = 8kSPS, and gain = 1, unless otherwise noted.

Table 7. Electrical Characteristics

Parameter Symbol Conditions Min Typ Max Units
Analog Inputs
Input Capacitance Ci TBD pF
Input Bias Current lis PGA output in normal range 5 nA
DC Input Impedance TBD MQ
PGA Performance
Gain Settings 1,2,4,8,12, 24, 48
Bandwidth BW See Table 47
ADC Performance
Data Rate DR fok = 2.048MHz 1 64 kSPS
DR =1, 2, 4, 8, and 16kSPS 24 Bits
Resolution
DR = 32kSPS and 64kSPS 16 Bits
Channel Performance (DC Performance)
Integral Nonlinearity INL Full-scale, best fit 5 ppm
G=1 101 dB
Dynamic Range Gain settings other than 1 See the NOISE MEASUREMENTS
section
Offset Error Eo +200 Y
Offset Error Drift 0.1 pv/ec
Gain Error Ec Excluding voltage reference error +0.04 %
Gain Drift Excluding voltage reference drift 3 ppm/°C
S::nr":'j;‘:h Between +0.08 % of FS
Channel Performance (AC Performance)
g:zl)mon—Mode Rejection CMRR fou = 50HZ and 60Hz® o1 118 4B
22‘3’5“3”'0‘)'3' Rejection PSRR fos = 50Hz and 60Hz TBD dB
Crosstalk fix = 50Hz and 60Hz -135 dB
Signal-to-Noise Ratio SNR fin = 10Hz, 50Hz, 60Hz, gain = 1 106 dB
Total Harmonic Distortion THD 10Hz, -0.5dBFs -108 dB
Internal Reference
Ta = 25°C, Vger = 2.4V 2.38 2.4 241 \%
Output Voltage Vrer Ta =25°C, Vger = 4V 4 \Y
Ta = 25°C, Vger = 4.5V 4.5 \%
Vrer Accuracy +0.1 %
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Temperature Drift Ta=-40°C to 105°C 13 ppm/°C
Start-up Time Settled to 0.2% 16 ms
External Reference
Input Impedance 10 kQ
Internal Oscillator
Ta=25°C +0.15 +0.6 %
Accuracy
Ta =-40°C to 105°C +3.1 %
Internal Oscillator Clock
Nominal frequency 2.048 MHz
Frequency
Internal Oscillator Start-
. 3 us
up Time
Internal O§C|Ilator Power 160 W
Consumption
Fault Detect and Alarm
Comparator Threshold TBD mv
Accuracy
Operational Amplifier
Integrated Noise 0.1Hz to 250Hz TBD HVruMs
Noise Density 2kHz TBD nV/VHz
Gain Bandwidth Product GBP 50kQ || 10pF load 245 kHz
Slew Rate SR 50kQ || 10pF load 0.53 V/us
Load Current 48 pA
Total Harmonic Distortion THD fin = 100Hz -87 dB
Common-Mode Input AVSS + AVDD -
\%
Range 0.7 0.3
Qwescent.Power 20 UA
Consumption
System Monitors
Analog TBD %
Supply Reading Error
Digital 0.3 %
From power-up to DRDY low 66 ms
Device Wakeup
STANDBY mode 660 us
Temperature Sensor Voltage Ta=25°C 144 mv
Reading Coefficient 453 pv/°eC
Self-Test Signal
. See the REGISTER MAPS section for fo / 2%
Signal Frequency . Hz
settings fo 1 220
. See the REGISTER MAPS section for 1
Signal Voltage ] mV
settings 42
Digital Input and Output (DVDD = 1.8V to 3.6V)
Logic Level, Input . 0.8 DVDD +
Vi1 High DVDD 01 \%

Voltage
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l_/zgllt:gl_eevel, Input ViL Low o1 D?/'SD v
. Vor High, o = ~500pA o3 v
ogic Level, Output
Voltage VoL Low, lo. = +500pA D?/.SD \Y,
Input Current Iin 0V < Voigital Input < DVDD -10 10 MA
Supply Current (Operational Amplifier Turned Off)
AVDD - AVSS = 3V, low-speed 3.5 mA
lavop AVDD - AVSS = 5V, low-speed TBD mA
Normal Mode AVDD - AVSS = 5V, high-speed 6.6 mA
DVDD = 3.3V, high-speed 0.64 mA
Iovop
DVDD = 1.8V, low-speed 0.2 mA
Power Dissipation (Analog Supply = 3V)
NP213242, normal high-speed mode TBD mw
NP213242, normal low-speed mode 6 mw
NP213242, power-down mode TBD uw
NP213242, standby mode TBD mw
NP213262, normal high-speed mode TBD mw
Quiescent Power NP213262, normal low-speed mode 8.5 mw
Dissipation NP213262, power-down mode TBD pw
NP213262, standby mode TBD mw
NP213282, normal high-speed mode TBD mw
NP213282, normal low-speed mode 108 mw
NP213282, power-down mode 2 pw
NP213282, standby mode 0.5 mw
Power Dissipation (Analog Supply = 5V)
NP213242, normal high-speed mode 20 mw
NP213242, normal low-speed mode TBD mw
NP213242, power-down mode TBD uw
NP213242, standby mode TBD mw
NP213262, normal high-speed mode 28 mw
Sil;iseizc;zr;tnpower NP213262, normal low-speed mode TBD uw
NP213262, standby mode TBD mw
NP213282, normal high-speed mode 35 mw
NP213282, normal low-speed mode TBD mw
NP213282, power-down mode TBD pw
NP213282, standby mode TBD mw

Note 1: CMRR is measured with a common-mode signal of (AVSS + 0.3V) to (AVDD - 0.3V). The values

indicated are the minimum of the eight channels.

Note 2: For High speed mode with fuop = 1024kHz, the AVDD voltage should be above 4.0V.
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5.6 Timing Requirements
Table 8 lists the timing requirements (2.7V < DVDD < 3.6V).

Table 8. Timing Requirements (2.7V < DVDD < 3.6V)

Parameter Symbol | Conditions Min Nom Max Units
Master Clock Period tek 444 588 ns
Delay time, First SCLK Rising Edge After
— . tessc 6 ns
CS Falling Edge
SCLK Period tscik 50 ns
Pulse Duration, SCLK High or Low tspwH, L 15 ns
Setup Time, DIN Valid Before SCLK Falling torsr 10 ns
Edge
Hold Time, DIN Valid After SCLK Falling
toiHp 10 ns
Edge
Pulse Duration, CS High tesn 2 tewk
Delay Time, CS Rising Edge After Final
) tsces 4 tek
SCLK Falling Edge
Command Decode Time tspecope 4 tek
Setup Time, DAISY_IN Valid Before SCLK
) toisckast 10 ns
Falling Edge
Hold Time, DAISY_IN Valid After SCLK
) - toisckaHT 10 ns
Falling Edge

Table 9 lists the timing requirements (1.7V < DVDD < 2.7V).
Table 9. Timing Requirements (1.7V < DVDD < 2.7V)

Parameter Symbol | Conditions Min Nom Max Units
Master Clock Period tok 444 588 ns
Delay time, First SCLK Rising Edge After
— . tessc 17 ns
CS Falling Edge
SCLK Period tscix 66.6 ns
Pulse Duration, SCLK High or Low tspwH, L 25 ns
Setup Time, DIN Valid Before SCLK Falling
toist 10 ns
Edge
Hold Time, DIN Valid After SCLK Falling
toiHp 11 ns
Edge
Pulse Duration, CS High tesn 2 tewk
Delay Time, CS Rising Edge After Final
. tsces 4 ek
SCLK Falling Edge
Command Decode Time tspecope 4 tok
Setup Time, DAISY_IN Valid Before SCLK
) toisckast 10 ns
Falling Edge
Hold Time, DAISY_IN Valid After SCLK
) - toisckanT 10 ns
Falling Edge
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5.7 Switching Characteristics: Serial Interface

Table 10 lists the switching characteristics (2.7V < DVDD < 3.6V). Load on Doyt = 20pF || 100kQ, unless otherwise

noted.

Table 10. Switching Characteristics (2.7V < DVDD < 3.6V)

Parameter Symbol | Conditions Min Nom Max Units

Propagation Delay Time, cs Falling Edge

. tespob 10 ns
to DOUT Driven
Propagation Delay Time, SCLK Rising

. toost 17 ns
Edge to Valid New DOUT
Hold Time, SCLK Falling Edge to Invalid tooro 10 ns
DOUT
Propagation Delay Time, CS Rising Edge

. tespoz 10 ns
to DOUT High Impedance

Table 11 lists the switching characteristics (1.7V < DVDD < 2.7V). Load on Dout = 20pF || 100kQ, unless otherwise

noted.

Table 11. Switching Characteristics (1.7V < DVDD = 2.7V)

to DOUT High Impedance

Parameter Symbol | Conditions Min Nom Max Units

Propagation Delay Time, CS Falling Edge

. tespop 20 ns
to DOUT Driven
Propagation Delay Time, SCLK Rising

) toost 32 ns
Edge to Valid New DOUT
Hold Time, SCLK Falling Edge to Invalid toor 10 ns
DOUT
Propagation Delay Time, CS Rising Edge tesnor 20 ns

tork
CLK

[UUULL

MU U LU

—P l@— fessc —» fesn
s (( (C - (( - r
)) ) )]
tecik "1‘7 ’4’ tspwi — [ tsces
}4_ _>( tspwh —’I
SCLK 1 2 | 3 LﬁJ 8 ( 1 | 3 I—SSJ 8
—’I € tomo —>| §— toorp
—> — toist c lg— toost
_____ - )
o TR X I X
— tespop — tespoz
14 R | G, ( Hi-Z
DouT ’ N SS‘: >< ()>< I
e pmmmmmennen i )

NOTE: SPI settings are CPOL =0 and CPHA =

1

Figure 2. Serial Interface Timing
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DAISY_IN

X
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)
iy el s B rn B B e B e
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>

)

NOTE: n = Number of channels x resolution + 24 bits. Number of channels is 8; resolution is 24-bit.

DAISY_IN

Figure 3. Daisy-Chain Interface Timing (DAISY_ONE_BIT is ‘1’)

—»|  |[€—  toiscrest —»| €=  toscrenr
(
X _mse X X X = X X X X
)
1 =1L =1L 1 1 =1 [ [ |
—» e tow

X

>

X X o X X

NOTE: n = Number of channels x resolution + 24 bits. Number of channels is 8; resolution is 24-bit.

Figure 4. Daisy-Chain Interface Timing when (DAISY_ONE_BIT is ‘0’)
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6. Typical Characteristics
Ta = 25°C, AVDD = 3V, AVSS = 0V, DVDD = 1.8V, internal VREFP = 2.4V, VREFN = AVSS, external clock =

2.048MHz, data rate = 8kSPS, and gain = 1, unless otherwise noted.

TBD

Figure 5. Input-Referred Noise

TBD

Figure 7. CMRR vs. Frequency
TBD

Figure 9. PSRR vs. Frequency

TBD

Figure 6. Noise Histogram

TBD

Figure 8. THD vs. Frequency
TBD

Figure 10. INL vs. PGA Gain
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TBD TBD
Figure 11. INL vs. Temperature Figure 12. THD FFT Plot
TBD TBD
Figure 13. FFT Plot Figure 14. Offset vs. PGA Gain (Absolute Value)
TBD TBD
Figure 15. Offset Drift vs. PGA Gain Figure 16. NP213282 Channel Power
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TBD

Figure 17. Internal Vrer vs. Temperature
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7. SHNEER

7.1 IEFBNSE

TEESEOEERERFN PGA IS NP213242/213262/213282 IR MHARE, @I REUBERILIIFEIORT, 185
AR TRE, B0 PGA IBH A FHEMASERS, XENEREHESHERIBA. #UEAER T = 25°C ifAYEH
BIRRRE, ETRAEIERNS MRRIEEEHTFONER, AERERNERE—REER NUER. E/OE
FB 1000 MNELESEHCRITEEMESHI RMS 125, MNTFR N REIUEERR, 18535 ADC E2IREAIRS, FE
FEEEHS . R NP213242/213262/213282 AR (BN EENOBFIZIZABEIZET). ENOB %
12(EF Equation 1 it8, mhASEEIEGREER Equation 2 118, 5162 DEVICE WORK MODE %395 LA T fRECS.

ENOB = log, | Veer | Q)
212 x VRrus_Noise X Gain
Dynamic Range = 20 x log | Veer | @
2 \/E x VRMS_Noise x Gain

Table 12 = Table 16 S457 NP213242/213262/213282 IR IEIE{E RS, Table 17 & Table 21 B4& 7T

NP213242/213262/213282 RMS I/ AL, Table 22 Z Table 26 Z45 T NP213242/213262/213282 thZSEHE.

Table 27 ZE Table 31 & 45T NP213242/213262/213282 ENOB , Table 32 ZE Table 36 & 45 7
NP213242/213262/213282 FIRFE S HEER,

Table 12. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at Low
Speed Mode with fwop = 512kHz

_ Output ~3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 32000 8384 2825.1 1396.9 709.8 351.4 229.9 116.3 61.8
001 16000 4192 680.1 331.3 163.9 75.4 49.1 27.2 18.9
010 8000 2096 150.9 76.3 39.0 21.4 16.7 13.6 12.6
011 4000 1048 64.2 33.3 18.6 12.3 10.5 9.2 8.5
100 2000 524 44.0 24.0 12.9 8.6 7.3 6.5 6.1
101 1000 262 30.8 16.3 9.1 6.0 5.2 4.5 4.3
110 500 131 20.7 10.9 6.1 4.1 3.6 3.0 2.9

Table 13. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at High
Speed Mode with fuop = 1024kHz

| Outeut | 34 PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2828.6 1423.0 708.0 347.9 234.8 118.0 63.6
001 32000 8384 683.6 336.6 164.8 78.0 52.0 31.2 22.0
010 16000 4192 158.2 79.0 40.3 23.9 20.2 17.1 15.3
011 8000 2096 67.5 35.7 21.9 15.1 13.3 11.8 11.2
100 4000 1048 45.7 24.2 14.3 10.2 9.1 7.9 7.5
101 2000 524 32.0 17.1 10.4 7.1 6.4 5.7 5.3
110 1000 262 22.5 12.1 7.1 5.0 4.4 3.9 3.7
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Table 14. Input-Referred Noise, Peak to Peak, 5V Analog Supply, 2.4V Reference at High
Speed Mode with fwop = 1024kHz

_ Output —3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2472.9 1234.7 629.6 317.8 211.0 107.1 56.5
001 32000 8384 586.0 294.7 146.5 72.4 45.9 27.6 19.3
010 16000 4192 142.0 70.2 35.8 22.2 18.2 14.6 13.1
011 8000 2096 69.9 36.6 20.7 14.1 12.1 10.2 9.5
100 4000 1048 45.9 24.5 14.0 9.5 7.8 7.0 6.3
101 2000 524 32.0 17.2 9.8 6.5 5.7 4.9 4.5
110 1000 262 22.5 11.7 7.0 4.6 4.0 3.4 3.2

Table 15. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4V Reference at High Speed
Mode with fmop = 1024kHz

| Outeut | _34p PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 4702.8 2342.7 1185.9 582.8 387.5 194.7 101.8
001 32000 8384 1203.3 607.5 295.0 138.1 85.7 44.1 25.1
010 16000 4192 246.3 123.6 57.4 28.8 20.5 15.6 13.3
011 8000 2096 76.9 41.1 22.2 14.2 12.3 10.3 9.6
100 4000 1048 50.0 25.7 14.9 9.6 8.1 6.9 6.5
101 2000 524 34.3 18.0 10.6 6.9 5.7 5.0 4.6
110 1000 262 23.9 12.4 7.2 4.7 4.1 3.5 3.3
Table 16. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4.5V Reference at High
Speed Mode with fuop = 1024kHz
| Outeut | 54 PGA Gain
DR Bits Data .
CONFIG1 | Rate | Dandwidth
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 5277.5 2671.5 1316.1 658.9 432.7 221.0 114.3
001 32000 8384 1451.8 712.8 349.9 164.3 103.5 47.7 28.1
010 16000 4192 295.4 140.4 68.1 33.0 22.5 15.8 135
011 8000 2096 80.4 42.1 23.0 14.6 125 10.5 9.5
100 4000 1048 53.2 26.6 15.0 9.8 8.4 7.0 6.6
101 2000 524 35.7 18.8 10.5 7.0 5.9 5.0 4.6
110 1000 262 25.7 131 7.5 4.8 4.2 3.5 3.2
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Table 17. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at Low Speed Mode
with fwop = 512kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (H2) 1 2 4 8 12 24 48
000 32000 8384 239.4 118.6 59.9 29.8 20.1 10.2 55
001 16000 4192 48.4 24.4 12.4 6.5 4.6 2.9 2.2
010 8000 2096 13.6 7.0 3.8 2.4 2.0 1.7 1.5
011 4000 1048 8.1 4.3 2.4 1.6 1.4 1.2 1.1
100 2000 524 5.7 3.0 1.7 1.1 1.0 0.8 0.8
101 1000 262 4.0 2.1 1.2 0.8 0.7 0.6 0.6
110 500 131 2.8 1.5 0.8 0.6 0.5 0.4 0.4

Table 18. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at High Speed Mode
with fmop = 1024kHz

| Outeut | 34 PGA Gain
DR Bits Data \
CONFIG1 | Rate | Bandwidth

pS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 238.2 118.9 59.2 30.0 20.2 10.4 5.6
001 32000 8384 48.5 24.5 12.6 6.8 5.0 3.3 2.5
010 16000 4192 13.8 7.3 4.2 2.8 2.4 2.0 1.9
011 8000 2096 8.4 4.5 2.7 1.9 1.6 1.5 1.4
100 4000 1048 5.9 3.2 1.9 1.3 1.2 1.0 1.0
101 2000 524 4.2 2.2 1.3 0.9 0.8 0.7 0.7
110 1000 262 2.9 1.6 0.9 0.7 0.6 0.5 0.5

Table 19. Input-Referred RMS Noise, 5V Analog Supply, 2.4V Reference at High Speed Mode
with fmop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 209.0 104.2 52.6 26.6 18.0 9.3 5.0
001 32000 8384 46.2 23.3 11.9 6.4 4.6 3.0 2.2
010 16000 4192 13.7 7.2 4.0 2.6 2.1 1.8 1.6
011 8000 2096 8.4 4.5 2.6 1.7 1.5 1.3 1.2
100 4000 1048 5.9 3.1 1.8 1.2 1.0 0.9 0.8
101 2000 524 4.2 2.2 1.3 0.9 0.7 0.6 0.6
110 1000 262 3.0 1.6 0.9 0.6 0.5 0.4 0.4
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Table 20. Input-Referred RMS Noise, 5V Analog Supply, 4V Reference at High Speed Mode
with fwop = 1024kHz

. Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIGT Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 394.3 196.7 98.6 49.4 33.0 16.6 8.5
001 32000 8384 77.2 39.0 19.7 10.1 7.0 3.9 2.6
010 16000 4192 17.5 9.0 4.9 2.9 2.3 1.8 1.6
011 8000 2096 9.1 4.8 2.7 1.8 15 1.3 1.2
100 4000 1048 6.3 3.3 1.9 1.3 1.1 0.9 0.8
101 2000 524 4.4 2.4 1.3 0.9 0.8 0.6 0.6
110 1000 262 3.2 1.7 1.0 0.6 0.5 0.5 0.4

Table 21. Input-Referred RMS Noise, 5V Analog Supply, 4.5V Reference at High Speed Mode
with fmop = 1024kHz

) Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIG1 Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 446.6 223.4 111.5 56.0 37.4 18.8 9.6
001 32000 8384 88.0 44.4 22.4 11.4 7.8 4.3 2.7
010 16000 4192 18.8 9.7 5.2 3.0 2.4 1.9 1.6
011 8000 2096 9.4 5.0 2.8 1.8 1.5 1.3 1.2
100 4000 1048 6.5 3.4 1.9 1.3 1.1 0.9 0.8
101 2000 524 4.6 2.4 1.4 0.9 0.8 0.6 0.6
110 1000 262 3.2 1.7 1.0 0.6 0.5 0.5 0.4

Table 22. Dynamic Range, 3V Analog Supply, 2.4V Reference at Low Speed Mode with fwop =

512kHz
) Output -3dB PGA Gain
DR Bits Data .
Bandwidth

CONFIG1 Rate (Hz) 1 2 4 8 12 24 48

(SPS)
000 32000 8384 77.0 77.1 77.0 77.1 76.9 76.8 76.2
001 16000 4192 90.9 90.8 90.7 90.3 89.7 87.6 84.1
010 8000 2096 102.0 101.7 100.9 98.9 96.9 92.4 87.2
011 4000 1048 106.4 106.0 105.0 102.6 100.3 95.5 90.0
100 2000 524 109.5 109.1 108.0 105.6 103.4 98.5 92.9
101 1000 262 112.5 112.1 111.0 108.6 106.4 101.5 95.9
110 500 131 115.6 115.1 114.0 111.5 109.3 104.6 99.0
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Table 23. Dynamic Range, 3V Analog Supply, 2.4V Reference at High Speed Mode with fmop

=1024kHz
. Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIGT Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 77.1 77.1 77.1 77.0 76.9 76.7 76.0
001 32000 8384 90.9 90.8 90.6 89.9 89.1 86.7 82.9
010 16000 4192 101.8 101.3 100.1 97.7 95.5 90.8 85.6
011 8000 2096 106.1 105.4 104.0 101.1 98.7 93.7 88.2
100 4000 1048 109.2 108.5 107.0 104.1 101.7 96.7 91.2
101 2000 524 112.2 111.6 110.0 107.1 104.7 99.7 94.1
110 1000 262 115.2 114.5 113.1 110.1 107.7 102.7 97.2

Table 24. Dynamic Range, 5V Analog Supply, 2.4V Reference at High Speed Mode with fmop

= 1024kHz
) Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIGT Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 78.2 78.2 78.1 78.0 77.9 77.6 77.0
001 32000 8384 91.3 91.2 91.0 90.4 89.7 87.5 84.1
010 16000 4192 101.8 101.4 100.5 98.4 96.4 92.1 87.0
011 8000 2096 106.1 105.6 104.3 101.8 99.6 95.0 89.6
100 4000 1048 109.2 108.6 107.3 104.8 102.7 98.0 92.6
101 2000 524 112.2 111.6 110.4 107.8 105.7 101.0 95.5
110 1000 262 115.2 114.6 113.4 110.8 108.6 104.0 98.5

Table 25. Dynamic Range, 5V Analog Supply, 4V Reference at High Speed Mode with fmop =

1024kHz
_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 77.1 77.1 77.1 77.1 77.1 77.0 76.8
001 32000 8384 91.3 91.2 91.1 90.9 90.6 89.5 87.2
010 16000 4192 104.2 103.9 103.3 101.7 100.1 96.2 91.3
011 8000 2096 109.8 109.3 108.2 105.9 103.8 99.3 94.0
100 4000 1048 113.1 112.6 1114 109.0 106.9 102.3 96.9
101 2000 524 116.1 115.6 114.4 112.0 109.9 105.3 99.9
110 1000 262 119.0 118.6 1174 115.0 112.9 108.3 102.9
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Table 26. Dynamic Range, 5V Analog Supply, 4.5V Reference at High Speed Mode with fmop

= 1024kHz
_ Output —3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 77.1 77.1 77.1 77.0 77.0 77.0 76.8
001 32000 8384 91.2 91.1 91.0 90.9 90.7 89.8 87.8
010 16000 4192 104.5 104.3 103.7 102.3 100.8 97.1 92.3
011 8000 2096 110.6 110.1 109.0 106.8 104.8 100.2 94.9
100 4000 1048 113.8 113.4 112.2 109.9 107.8 103.3 97.9
101 2000 524 116.8 116.3 115.2 112.9 110.8 106.3 100.9
110 1000 262 119.8 119.3 118.2 115.9 113.8 109.3 103.9

Table 27. ENOB, 3V Analog Supply, 2.4V Reference at Low Speed Mode with fwop = 512kHz

) Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIG1 Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 32000 8384 12.8 12.8 12.8 12.8 12.8 12.8 12.7
001 16000 4192 15.1 15.1 15.1 15.0 14.9 14.6 14.0
010 8000 2096 16.9 16.9 16.8 16.4 16.1 15.4 14.5
011 4000 1048 17.7 17.6 17.4 17.0 16.7 15.9 14.9
100 2000 524 18.2 18.1 17.9 17.5 17.2 16.4 15.4
101 1000 262 18.7 18.6 18.4 18.0 17.7 16.9 15.9
110 500 131 19.2 19.1 18.9 18.5 18.2 17.4 16.4

Table 28. ENOB, 3V Analog Supply, 2.4V Reference at High Speed Mode with fuop = 1024kHz

Output

) -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIG1 Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 12.8 12.8 12.8 12.8 12.8 12.7 12.6
001 32000 8384 15.1 15.1 15.0 14.9 14.8 14.4 13.8
010 16000 4192 16.9 16.8 16.6 16.2 15.9 15.1 14.2
011 8000 2096 17.6 17.5 17.3 16.8 16.4 15.6 14.7
100 4000 1048 18.1 18.0 17.8 17.3 16.9 16.1 15.1
101 2000 524 18.6 18.5 18.3 17.8 17.4 16.6 15.6
110 1000 262 19.1 19.0 18.8 18.3 17.9 17.1 16.1
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Table 29. ENOB, 5V Analog Supply, 2.4V Reference at High Speed Mode with fmop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (H2) 1 2 4 8 12 24 48
000 64000 16768 13.0 13.0 13.0 13.0 12.9 12.9 12.8
001 32000 8384 15.2 15.2 15.1 15.0 14.9 14.5 14.0
010 16000 4192 16.9 16.8 16.7 16.3 16.0 15.3 14.5
011 8000 2096 17.6 17.5 17.3 16.9 16.5 15.8 14.9
100 4000 1048 18.1 18.0 17.8 17.4 17.1 16.3 15.4
101 2000 524 18.6 18.5 18.3 17.9 17.6 16.8 15.9
110 1000 262 19.1 19.0 18.8 18.4 18.0 17.3 16.4

Table 30. ENOB, 5V Analog Supply, 4V Reference at High Speed Mode with fwop = 1024kHz

| Outeut | 34 PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

Srs) (Hz) 1 2 4 8 12 24 48
000 64000 16768 12.8 12.8 12.8 12.8 12.8 12.8 12.8
001 32000 8384 15.2 15.1 15.1 15.1 15.0 14.9 14.5
010 16000 4192 17.3 17.3 17.1 16.9 16.6 16.0 15.2
011 8000 2096 18.2 18.2 18.0 17.6 17.2 16.5 15.6
100 4000 1048 18.8 18.7 18.5 18.1 17.8 17.0 16.1
01 2000 524 19.3 19.2 19.0 18.6 18.3 17.5 16.6
110 1000 262 19.8 19.7 19.5 19.1 18.7 18.0 17.1

Table 31. ENOB, 5V Analog Supply, 4.5V Reference at High Speed Mode with fmop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 12.8 12.8 12.8 12.8 12.8 12.8 12.8
001 32000 8384 15.1 15.1 15.1 155 15.1 14.9 14.6
010 16000 4192 17.4 17.3 17.2 17.4 16.7 16.1 15.3
011 8000 2096 18.4 18.3 18.1 18.2 17.4 16.6 15.8
100 4000 1048 18.9 18.8 18.6 18.7 17.9 17.2 16.3
01 2000 524 19.4 19.3 19.1 19.2 18.4 17.6 16.8
110 1000 262 19.9 19.8 19.6 19.7 18.9 18.1 17.2
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Table 32. Noise-Free Resolution, 3V Analog Supply, 2.4V Reference at Low Speed Mode
with fwop = 512kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (H2) 1 2 4 8 12 24 48
000 32000 8384 10.7 10.7 10.7 10.7 10.8 10.7 10.7
001 16000 4192 12.8 12.8 12.8 13.0 13.0 12.8 12.4
010 8000 2096 15.0 14.9 14.9 14.8 14.5 13.8 13.0
011 4000 1048 16.2 16.1 16.0 15.6 15.2 14.4 13.5
100 2000 524 16.7 16.6 16.5 16.1 15.7 14.9 14.0
101 1000 262 17.2 17.2 17.0 16.6 16.2 15.4 145
110 500 131 17.8 17.7 17.6 17.2 16.8 16.0 15.1

Table 33. Noise-Free Resolution,
with fmop = 1024kHz

3V Analog Supply, 2.4V Reference at High Speed Mode

| Outeut | 34 PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

Srs) (Hz) 1 2 4 8 12 24 48
000 64000 16768 10.7 10.7 10.7 10.8 10.7 10.7 10.6
001 32000 8384 12.8 12.8 12.8 12.9 12.9 12.6 12.1
010 16000 4192 14.9 14.9 14.9 14.6 14.3 13.5 12.7
011 8000 2096 16.1 16.0 15.7 15.3 14.9 14.0 13.1
100 4000 1048 16.7 16.6 16.4 15.8 15.4 14.6 13.7
101 2000 524 17.2 17.1 16.8 16.4 15.9 15.1 14.2
110 1000 262 17.7 17.6 17.4 16.9 16.5 15.7 14.7

Table 34. Noise-Free Resolution, 5V Analog Supply, 2.4V Reference at High Speed Mode

with fwop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data Bandwidth
CONFIG1 Rate (Hz)

(SPS) 1 2 4 8 12 24 48
000 64000 16768 10.9 10.9 10.9 10.9 10.9 10.9 10.8
001 32000 8384 13.0 13.0 13.0 13.0 13.1 12.8 12.3
010 16000 4192 15.0 15.1 15.0 14.7 14.4 13.7 12.9
011 8000 2096 16.1 16.0 15.8 15.4 15.0 14.3 13.4
100 4000 1048 16.7 16.6 16.4 15.9 15.6 14.8 13.9
101 2000 524 17.2 17.1 16.9 16.5 16.1 15.3 14.4
110 1000 262 17.7 17.6 17.4 17.0 16.6 15.9 14.9
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Table 35. Noise-Free Resolution, 5V Analog Supply, 4V Reference at High Speed Mode with
fvop = 1024kHz

) Output -3dB PGA Gain
DR Bits Data .
Bandwidth

CONFIG1 Rate (Hz)
(SPS) 1 2 4 8 12 24 48
000 64000 16768 10.7 10.7 10.7 10.7 10.7 10.7 10.7
001 32000 8384 12.7 12.7 12.7 12.8 12.9 12.9 12.7
010 16000 4192 15.0 15.0 15.1 15.1 15.0 14.4 13.6
011 8000 2096 16.7 16.6 16.5 16.1 15.7 15.0 14.1
100 4000 1048 17.3 17.2 17.0 16.7 16.3 15.6 14.6
101 2000 524 17.8 17.8 175 17.1 16.8 16.0 15.1
110 1000 262 18.4 18.3 18.1 17.7 17.3 16.6 15.6

Table 36. Noise-Free Resolution,
with fmop = 1024kHz

5V Analog Supply, 4.5V Reference at High Speed Mode

) Output -3dB PGA Gain
DR Bits Data Bandwidth
CONFIG1 Rate (Hz)

(SPS) 1 2 4 8 12 24 48
000 64000 16768 10.7 10.7 10.7 10.7 10.8 10.7 10.7
001 32000 8384 12.6 12.6 12.7 12.7 12.8 12.9 12.7
010 16000 4192 14.9 15.0 15.0 15.1 15.0 14.5 13.8
011 8000 2096 16.8 16.7 16.6 16.2 15.9 15.1 14.3
100 4000 1048 17.4 17.4 17.2 16.8 16.5 15.7 14.8
101 2000 524 17.9 17.9 17.7 17.3 17.0 16.2 15.3
110 1000 262 18.4 18.4 18.2 17.8 17.4 16.7 15.8

Table 37 Z Table 46 B~ 7 AN ZPEEFFHAE Low Noise (LOW_NOISE register = 86h) T TUEHILEER,
LERIA R IR MR ERTHY NP213242/213262/213282 I 14AE,

Table 37. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at Low
Speed Mode with fmop = 512kHz

f>“<F

| Outeut | 34 PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

Srs) (H2) 1 2 4 8 12 24 48
000 32000 8384 3010.0 1478.8 731.6 353.6 240.7 121.6 64.6
001 16000 4192 781.3 380.2 188.3 85.0 54.9 29.5 19.5
010 8000 2096 178.8 86.7 43.4 22.5 17.1 14.0 12.2
011 4000 1048 60.2 31.6 17.7 12.0 10.3 9.3 8.4
100 2000 524 41.0 22.2 12.6 8.6 7.2 6.4 6.0
101 1000 262 29.1 15.5 8.6 5.9 5.2 4.5 4.2
110 500 131 19.6 10.3 5.9 4.0 3.6 3.0 3.0
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Table 38. Input-Referred Noise, Peak to Peak, 3V Analog Supply, 2.4V Reference at High
Speed Mode with fwop = 1024kHz

_ Output —3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | 2andwidth
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2849.6 1423.0 714.1 358.4 241.0 124.0 65.9
001 32000 8384 781.3 378.4 186.6 89.8 59.6 33.3 22.2
010 16000 4192 172.2 87.2 44.3 25.2 20.2 16.7 15.4
011 8000 2096 64.8 35.2 21.1 151 12.7 11.8 11.1
100 4000 1048 43.3 23.5 13.9 10.0 8.7 8.0 7.5
101 2000 524 30.5 16.3 10.1 7.1 6.4 5.7 53
110 1000 262 20.9 11.8 7.0 4.9 4.4 4.0 3.7
Table 39. Input-Referred Noise, Peak to Peak, 5V Analog Supply, 2.4V Reference at High
Speed Mode with fuop = 1024kHz
| Outeut | _34p PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth
(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 2322.9 1163.2 603.4 303.9 204.6 102.7 53.0
001 32000 8384 627.8 317.4 153.5 74.1 52.3 28.3 18.9
010 16000 4192 147.4 74.3 38.3 22.5 17.8 14.6 13.3
011 8000 2096 62.3 335 19.9 13.7 11.7 10.3 9.4
100 4000 1048 41.7 22.3 135 9.1 8.0 6.8 6.5
101 2000 524 29.6 15.9 9.5 6.3 5.7 4.7 4.6
110 1000 262 20.5 111 6.8 4.6 3.8 3.4 3.2

Table 40. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4V Reference at High Speed
Mode with fmop = 1024kHz

| Outeut | 54 PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 4673.7 2331.0 1172.8 586.4 390.4 199.6 102.5
001 32000 8384 1302.1 630.7 3125 150.4 98.3 48.2 26.9
010 16000 4192 263.0 133.7 65.5 32.1 22.4 15.5 13.3
011 8000 2096 68.0 36.1 20.7 13.7 12.1 10.3 9.5
100 4000 1048 41.6 22.0 13.3 9.3 7.9 7.0 6.3
101 2000 524 29.9 16.1 9.5 6.5 55 5.0 4.5
110 1000 262 20.2 11.0 6.5 4.5 3.9 3.4 3.2
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Table 41. Input-Referred Noise Peak to Peak, 5V Analog Supply, 4.5V Reference at High
Speed Mode with fwop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 5277.5 2655.1 1312.8 649.9 433.3 221.8 115.1
001 32000 8384 1464.9 748.8 358.0 179.0 113.4 55.3 30.4
010 16000 4192 311.3 155.5 73.7 36.1 25.1 16.0 13.4
011 8000 2096 73.9 375 21.1 13.8 11.9 10.4 9.4
100 4000 1048 41.1 22.5 13.4 9.1 8.0 6.8 6.5
101 2000 524 28.8 15.9 9.2 6.5 5.6 5.0 4.6
110 1000 262 20.8 11.1 6.6 4.5 3.9 3.4 3.2

Table 42. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at Low Speed Mode
with fmop = 512kHz

| Outeut | 54 PGA Gain
DR Bits Data \
CONFIG1 | Rate | Bandwidth

pS) (Hz) 1 2 4 8 12 24 48
000 32000 8384 237.3 118.8 59.3 29.9 20.0 10.3 5.4
001 16000 4192 47.5 23.8 12.2 6.4 4.6 2.9 2.2
010 8000 2096 13.0 6.8 3.7 2.4 2.0 1.7 1.5
011 4000 1048 7.7 4.1 2.3 1.6 1.3 1.2 1.1
100 2000 524 5.4 2.8 1.6 1.1 0.9 0.8 0.8
101 1000 262 3.8 2.0 1.1 0.8 0.7 0.6 0.6
110 500 131 2.7 1.4 0.8 0.5 0.5 0.4 0.4

Table 43. Input-Referred RMS Noise, 3V Analog Supply, 2.4V Reference at High Speed Mode
with fmop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 235.7 118.2 59.5 29.9 20.1 10.4 5.6
001 32000 8384 47.6 24.0 12.4 6.7 4.9 3.3 2.5
010 16000 4192 13.3 7.1 4.1 2.7 2.3 2.0 1.8
011 8000 2096 8.0 4.3 2.6 1.8 1.6 1.4 1.4
100 4000 1048 5.6 3.1 1.8 1.3 1.2 1.0 1.0
101 2000 524 4.0 2.2 1.3 0.9 0.8 0.7 0.7
110 1000 262 2.8 1.5 0.9 0.7 0.6 0.5 0.5
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Table 44. Input-Referred RMS Noise, 5V Analog Supply, 2.4V Reference at High Speed Mode
with fwop = 1024kHz

_ Output -3dB PGA Gain
DR Bits Data .
CONFIG1 | Rate | Bandwidth

(SPS) (Hz) 1 2 4 8 12 24 48
000 64000 16768 204.4 102.7 51.5 26.1 17.6 9.1 4.9
001 32000 8384 44.1 22.3 11.5 6.2 4.5 2.9 2.2
010 16000 4192 12.9 6.9 3.9 2.5 2.1 1.7 1.6
011 8000 2096 7.8 4.2 2.5 1.7 1.5 1.3 1.2
100 4000 1048 5.4 2.9 1.7 1.2 1.0 0.9 0.8
101 2000 524 3.8 2.1 1.2 0.8 0.7 0.6 0.6
110 1000 262 2.7 1.5 0.9 0.6 0.5 0.4 0.4

Table 45. Input-Referred RMS Noise, 5V Analog Supply, 4V Reference at High Speed Mode
with fmop = 1024kHz

) Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIG1 Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 392.4 195.5 98.4 49.2 33.0 16.7 8.5
001 32000 8384 76.9 38.8 19.6 10.1 6.9 3.9 2.5
010 16000 4192 16.3 8.4 4.6 2.8 2.3 1.8 1.6
011 8000 2096 7.9 4.3 2.5 1.7 1.5 1.3 1.2
100 4000 1048 5.4 2.9 1.7 1.2 1.0 0.9 0.8
101 2000 524 3.8 2.1 1.2 0.8 0.7 0.6 0.6
110 1000 262 2.7 1.5 0.9 0.6 0.5 0.4 0.4

Table 46. Input-Referred RMS Noise, 5V Analog Supply, 4.5V Reference at High Speed Mode
with fmop = 1024kHz

) Output -3dB PGA Gain
DR Bits Data .
Bandwidth
CONFIG1 Rate (Hz) 1 2 4 8 12 24 48
(SPS)
000 64000 16768 445.2 223.3 111.8 55.9 37.4 18.8 9.6
001 32000 8384 87.1 43.7 22.0 11.2 7.7 4.2 2.7
010 16000 4192 17.5 9.0 4.9 2.9 2.3 1.8 1.6
011 8000 2096 8.0 4.3 2.5 1.7 1.5 1.3 1.2
100 4000 1048 5.4 2.9 1.7 1.2 1.0 0.9 0.8
101 2000 524 3.8 2.1 1.2 0.8 0.7 0.6 0.6
110 1000 262 2.7 1.5 0.9 0.6 0.5 0.4 0.4
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8. i¥4HisER

8.1 fifix

NP213242/213262/213282 ZFIZRINFE, Zi@iE. FRIREE, 24 i, A REGEHER(ADC), AR IRIZE
;E_EJE%?C%%(PGA)O A REIRERAEIIR B R EZIREIFRE G E RSB MR M TV DT, EHIFNARF
\_\L o

NP213242/213262/213282 et E B2 IR E RS, A TEMASNEEESNE, AT HEE NN

mE. BERMBAER. PCA BmALIMNAMNREZ —RTIER: 1. 2, 4, 8, 12, 24, 48, =4 PHI ADC 2

HAOEEEERZR S 500, 1. 2. 4. 8. 16, 32 F1 64kSPS, XLLEE{HFRARITIMRIEO(SPFEAEOMHTIEGE, 7

ﬁ{l%—(ﬁ\ﬁﬁﬁ I/0 (GPIO)3 |BMit—RZ IR, RS MRETLIRIMBISBERNIZIRSS, FHIEE15S START 3|
Ajzv,

BHEBSEBEREN 2.4V 5 4V. WEMRSRE4 2.048MHz Bith, EFREGTREMA RIS TR
NEBEEE BN,

8.2 IREIRIRIERE

L] | T oo l

:::::

L I . 1

L] B | o

GGGGG

L I [

FFFFF

— %J SReL_Swe l PWDN

\\\\\\\\\\\

ATADCS [ —

:::::

wwwwwwwwwwwww

ppppp

PPPPPPPP

Figure 18. Functional Block Diagram
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8.3 F IR

8.3.1 BT (EMI)iEiKES
NI RC YRS FVERTEEIERT EMI JEIES, —6dB JERSE S EALIN 3MHz,

8.3.2 A SRS HsE

NP213242/213262/213282 MIAZHEEMRIFERE, FHETSIRENNESTNRER. Figure 19 B/ 7284
BNEE ERSIREARE. INXP 5FIZI INXN XSFIU4, 73 a/ \ MRS — MBI A EUR T 2:4), IXFRR
,Efiﬁlquf‘_figﬂ’]lx%*l]?%iﬁ . RHEAE. BIIBESMESAN CHSET HiFsrkitEe MNBEnrr
KREBEXRFMEE, 1B2H CHNSET REGISTERS), #/SZIXERsRIHIHIERE= NEE PGA.

—_— Device
iINT_TEST MUX
TESTP_OUT1_SRB1 Q——————0
INT_TEST
MUX[2:0] = 101
TestPO—o0 , o [2:0]
MUX[2:0] = 100
TempP o0—o0 o [2:0]
MUX[2:0] = 011
MvddP? o—o0 ™o (2:0]
From LoffP
MUX[2:0] = 000
VINP O—] o [2:0] z To PgaP
- MUX[2:0] = 110
EMI {MUX[Z 0] =001 (AVDD + AVSS)
Filter g
o 2
~MUX[20]=111 | g5pp1 swIN] AND MAn\g {
MUX[2:0] = 000 AND SRB1_SW[N MUX[2:0] = 001
VINN O— S~ UX[201 = N} . To PgaN
From LoffN
MUX[2:0] = 011
MvddN®  o0—o0 o UX[2:0] = 0
MUX[2:0] = 100
TempN 0—o0 ™o [2:0]
MUX[2:0] = 101
TestN O—o0 ™o [2:0]
INT_TEST
INT_TEST
TESTN_OUT2_SRB2 O———0

(1) MVDD monitor voltage supply depends on channel number; see the Supply Measurements (MVDDP, MVDDN) section.
(2) MAIN is equal to either MUX[2:0] = 000, MUX[2:0] = 110, or MUX[2:0] = 111

Figure 19. Input Multiplexer Block for One Channel
MVDD Y515 [F N EVRTiEIEE; 1520 POWER-SUPPLY MEASUREMENTS (MVDDP, MVDDN)&R4%5,

8.3.2.1 IRFIEFENE

ZE CHNSET[2:0] = 001 $&[(Vvrere + Vvrern) / 2|B9EBERE AR NEERA. FRLLGZRETLIKAR RS
FEBHIREIRES,

Page 31 of 90
© 2023. All Rights Reserved.



NP213242/213262/213282
4. 618 1@E. 24 (\IFEEFFEEAY ADC

8.3.2.2 i{FS(TESTP 1 TESTN)

RE CHnSET[2 0] = 101 EIREAZPERATIRAES, BT LEBERNTFREARIE. ,JLJm:.vsuﬁ??a%uEuﬂI
HEXFHER, us.u%lﬂ CONFIG2: CONFIGURATION REGISTER 2 ZB%y). TEST AMP Z4l(=S18E,

TEST_FREQ #=HMKESRIFXRIME. MWK ESHERFEE TESTP #1 TESTN 5|HMeSHHEREE.
INT_TEST 2577 25(1/(1E£ CONFIG2: CONFIGURATION REGISTER 2 £/ ZFHRZBUES, LMERTLAMNINRIR
RRES. HIRERIHEAERES IR ES MRS,

8.3.2.3 iRE(EXER(TEMPP, TEMPN)

IRE CHNSET[2:0] = 100 IR EiRE(CR=RATBERA. ZIERSEERMIRBIRE, HP— P RENEREE
BA—PERT 16 {5, 20 Figure 20 v, —RERREZERNERSTE SRR MRIELLAIBEE.

Temperature Sensor Monitor
AVDD

8x v 1x

Figure 20. Temperature Sensor Implementation

HFE%3T PCB E/J#l'llﬁiiffﬁ AEREHHRES PCB IBEZEYIHEX. NP213242/213262/213282 IBASHIEHS
FEE PCB HUIRE. HTEENER, BNEEEIERIREN 1.

Equation 3 NELAIEFISIEEIEGERABIRE. EEMZGEZRI, LABSTSREERIRGENE V.

Temperature Reading (V) — 145,300uV
Temperature (°C) = 2900V/°C +25°C (3)

8.3.2.4 HiFEIIE(MVDDP, MVDDN)

IRE CHNSET[2:0] = 011 FBEMANIZE AN ERISHFERIREBSE.

FEE 1. 2. 5. 6. 7F18, (MVDDP — MVDDN)A[0.5 x (AVDD — AVSS)];
+FiBiE 3. 4, (MVDDP - MVDDN) = DVDD/4,

BHEEIRE Y 1 LURSINEEEIRRT PGA 187,
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8.3.3 FMA

Zﬁégggwiﬁ)\ES‘%&?%EU%EJZE’MEE@T&Es (5%, SMABN. JREEDNAR. BT NBESE

NP213242/213262/213282 BEHUSAREESH. ZHNABEVine — Vi )BSEERTLAM -Vrer / 18552 Vrer /
1BER, BREEMATIZFEBZ BHEX4A0IREE, 15217 DATA FORMAT &7, 3Kz NP213242/213262/213282
BB ANBB RS EERi: (hEHSsEES, W Figure 21, Figure 22 #[] Figure 23 Fi7R,

—Vger/ Gain
to Device
+Vger/ Gain

Vgrer/ Gain
Peak-to-Peak

Device

Vrer/ Gain
Peak-to-Peak

Common - Common
Voltage —— Voltage

< <

a) Psuedo-Differential Input b) Differential Input

Figure 21. Methods of Driving the NP213242/213262/213282: Pseudo-Differential or Fully-

Differential
A A
INXP INXP
2 INXN ﬁ
N - Ve - P ]
INXN
> >
Figure 22. Pseudo-Differential Input Mode Figure 23. Fully-Differential Input Mode

15 INXN 5|MAIFEAHLBEETFEFEER), LEENEDESHEEDHIA. 15 INXP 5|HIES A HEBE-Vrer
| YEEIERNZE Veer/ 55, FHRISEEITEANMIEH, WIFR/IVIEKXRHNESESE5%E INPUT COMMON-
MODE RANGE [ \ElﬂﬂmEl’J LIREAREE.,

% INxP 0 INXN &EAYSSECE ALATEERE Von AHOR 180°F48, LUFBEEDBINTGIE. INXP F1 INXN A
i’JM Vem + 1/2Vrer | IEZRIEIEZE Vem —1/2 Vrer | 18238, E‘?t‘J—:'*DE:_/J\ﬁﬁlJ% YEBIEE T -Vrer / 182 ZE Vrer / 15

. EEDBCEPHER NP213242/213262/213282 nl 5x KR E MR S HURRIRESNEISEE. BT IREREMRE,
Lw%éifi@_ RE NSRRI RI[(AVDD + AVSS) / 2],

ﬂD%ﬁHﬁ%EﬂEM%J)\LL WsEREEF E’%u?élﬂlzﬁb?xIﬁiﬂﬂﬂ%lﬁLlw%Eﬁ,g BRINTXAS N EERERITE
Z{=/=., 152(% SPI COMMAND DEFINITIONS &35, {HAKREAEMTFEAMRINEINS IMEEERE] AVDD,
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8.3.4 PGA g BN EE

FNEEEEZRERREEEE B RN EE D RESEARR(PGA), PGA RIRIHERES T EFRIR MNEE
KEs, Figure 24 fi7r, {FRSAEINEEBER CHNSET HizssEiSmigEa hafgEs—(1. 2. 4. 8, 12,
24 1 48) (BENBFEMSE., 1555 CHNSET REGISTERS), NP213242/213262/213282 B CMOS A,
lltt%u.bﬂwn ‘JL‘,L@H%KHO Table 47 B/~ 7 g ERVHEY MEETHRE.

From Mux +

Amp ®

- R,

60kQ > ToADC

AMP L 4

From Mux +

Figure 24. PGA Implementation
Table 47. PGA Gain vs. Bandwidth

Gain Nominal Bandwidth at Ta = 25°C (kHz)
1 357
2 178
4 89
8 45
12 31
24 16
48 8

SCHUEZRAY PGA EBRHEEEE 120kQ BFH, 1E&A 2, AFEESBNGESHIBER T, 1ZEEREHE PGA HHH
FERIERR. ZBERAAEEERANGEEED G I HEEIESER.

8.3.4.1 AT EE
u%gaiﬂmim)\ LHESEEER SZMMSE, GIERANESRMINGS. BIREE. PGA 1E%%F, iZEER A Equation
4 KA,

Gain x Vmax _piFF
2

Gain x Vmax _DIFF)

. “)

AVDD - 0.3V — < ) >Vem >AVSS + 0.3V + <

Heh:

*  Vuax pirr = PGA BIAIRAZEDES

s Vcw= HiEEE

{5140, WNER AVDD - AvSS =3.3V, 1% =2, B Vmax_pirr = 1000mV, M 1.3V < Vem < 2.0V,
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8.3.5 AL i@HlI=S

A~ NP213242/213262/213282 iBiE#E H CHY Delta-Sigma (AX) ADC, AT 3EHass{E AT XHEIIFEN MK
B _—PEHIZE, VEHEIZSLARHIESIEEZR (fuop = fok / 2 F fmop = fok / 4) RTINS S HHTRAE, SR AT EHIZE—HE,
NP213242/213262/213282 IRF=EEFZEZ fwop / 2, 40 Figure 25 F7r.

0
-10
=20
-30
-40
-50
-60
-70
-80
-90

-100
-110
-120
-130
-140
-150 |
-160

0.001 0.01 0.1 1

Mormalized Frequency (fy/fuon) -

Power Spectral Density (dB)

Figure 25. Modulator Noise Spectrum up to 0.5 x fvop

8.3.6 Ad%h

NP213242/213262/213282 JRHPERIRIEIBRIAT 5% : PEBIOSNED. SEFRPuRRiRZasH P aRAT s IE S

&, RUIRERES. AEtRsSERLIRRER FAEE. NEMR7SI0REE SR DB RN, F4(E
Bi551 ELECTRICAL CHARACTERISTICS, 21 NP213242/2132621213282 S 10 SRR
FEINfERINBITE, F AR RSRI tERE BE SRR, FTERGERH CLKSEL 5|F0 CLK_EN ZH17887
=, RIS IR S RERT IR AL M ERRT £,

CLKSEL 3 |p#hEEARERIR S MBATH., CONFIG1 2728+ A CLK_EN {\[S N2 CLK 5|#i_tAYRH=sh
fhigiH, Table 48 fB/R Y CLKSEL 5|fI#0 CLK_EN {UIE(ER. HEFIHEEEPFERAZ 284, CLK_EN {7
EEEH. =EEEE, ENCAINIIT AT ETEE.

Table 48. CLKSEL Pin and CLK_EN Bit

CLKSEL Pin

CLK_EN Bit

Clock Source

CLK Pin Status

0

X

External clock

Input: external clock

1

0

Internal oscillator

3-state

1

1

Internal oscillator

Output: internal oscillator
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8.3.7 IRBILIEIE

NP213242/213262/213282 fRHFFHA RIS TIFRASA: SR TIFRSAHRETIFR. S TFEARA
#ARIEZ /9 64kSPS (fwop = 1024kHz), {RETIFETURALUREIRZS 32kSPS (fuop = 512kHz), IRER RIS E
E HS_MODE #1 SLOW_DATA_EN fLUERN AR TEEL.,

Table 49. CLKSEL Pin and CLK_EN Bit

Work Mode HS_Mode Slow_Data_EN fvoo Frequency Data Rate

DR = 000: 64KSPS
DR = 110: 1KSPS

High Speed 1 0 1024kHz

DR = 000: 32KSPS

Low Speed 0 1 512kHz
DR = 110: 500SPS

iE: XIF fuoo = 1024kHz FUEEIED,, AVDD B/ERN ST 4.0V,

8.3.8 B HENRIRER

HrimiasR oAb R R SRR, MERRE T IR AR PRI ANE, FrHEbIRER
PRUAEGREIER (fuop / for)RIRE. ELEEEMENR, SILIEDPERIMEURERE CEH TG BehsHEtITE
BHIDHER (M- EBYRAIEEESR), MRRATHEEEEDo#ER, B ASCINESATH M E S RIERERR.
R SHIEIEERERIE F AT S EREANRIERIRA A, LR Bt TR E IR RAvEEEa A0z,

BNBE LRSFIRRERE=M sinc ISRERAER. BAMBRENERE=MEREIIA BEERIREE MR, A
CONFIG1 F77a5RY DR[2:0/A0FEE sinc® iEik=sAIMEEL (B XIFMER, 15213 REGISTER MAPS &173). #
BERRER—NE2RRE, CRATEBERENEENETEER,

sinc iEiRARE I SHEER, =PMRiEISiRes. EUELL fuoo RIERER WIEAHIZHRMHEIERERAIX—HB0. sinc® i8ikeg
RREAEEIRRREE, RRBEEAMBUFH TR, MEER SRRV AR,

Equation 5 B7R T 4EISRY sinc® IRIKES Z EEIERREL,

H@)| = |1 -2 (5)
1-z"
sinc® JERESIE(E B R ELEN Equation 6 Ffi7x,
[N P
Sin f—
HD! = MoD 6)
N x sin [m
Hrh:
o N= HEE=ER

sinc® jiEiRAR B AR HEATEER R EEECHIER(EE), EXERRT, EREALR=M. Figure 26
T7RT sinc IEIRESSERIIN, Figure 27 2/~ 7T sinc JEKESRMF.

Figure 28 #] Figure 29 75 5i%BE T ARIEHEEZR TEZ fuop / 2 # fuop / 16 BUISIREHMEIBREL, Figure 30 B/
THTRE 4 fuop FUEBREY, Figure 30 587 NP213242/213262/213282 BHEE fuoo REPRES, BEE,
B BRI LA R BRPE IR 5 e RS TER AR LE L
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0 N 0
o LN N ™~
b \ 05 \
T 60 \ / N ) ! \
s [ HRVANFAN NSt N
) RV \
-100 \
. :
o o 05 1 15 2 25 3 35 4 45 | - 0 005 01 015 02 u_; 03 0
Normalized Frequency (fu/for) Mormalized Freguency (fiy/for)
Figure 26. Sinc Filter Frequency Response Figure 27. Sinc Filter Roll-Off
_Zz i'll\II)\DIR[Z:Dé =-11u-: _22 :\\\\\\ \-\,_:\ \ —/\;x‘\DFiIZ:O]:”O
o \ | {_,DR[}_‘_D]—DDD B Hﬁ/ *\' X\.f\ .4 DRI20] =000
W AT R R N
g 0 Wi r'*.l h . g - “"h. [ : ﬁ.\ Va - ,\ﬁ‘
E 80 th‘li r\f” Ir'\}i .\,\"' A /[ : N \ § -z _Wm [ i'iil'lﬂ\ f{ "n.l ;‘3{| f"\f\\‘ ! A ,/ \\\
oo BN AN AN NARA © IR DA LA R A TN )
| [l AT 100 M mp | AL
LT I
o i} ﬂﬂmﬁhﬂfhm s A
0 005 01 015 02 025 03 035 04 045 0 0 001 002 003 004 005 006 00

MNormalized Frequency (fiu/fuco)

Figure 28. Transfer Function of Decimation Filters
Until fmop / 2

Gain (dB)

10

-10

-110

-130

Figure 29. Transfer Function of Decimation Filters

Normalized Frequency (fi,/f400)

Until fmob / 16

DR[2:0] =

DR[2:0] = 110

|

/

[

i

Tl

1

1.5

2 2.5 3

Mormalized Frequency (fiy/fuopn)

3.5 4

Figure 30. Transfer Function of Decimation Filters

Until 4 fwop for DR[2:0] = 000 and DR[2:0] = 110
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8.3.0 H[E&¥

Figure 31 27~ ¥ NP213242/213262/213282 WEREIERIEMIEE]., SEEBEREXT AVSS £k, ERRES
ERERF, ¥ VREFN iEEZ] AVSS,

22uF

Rl(l) I
Bandgap —\/\/\/‘ *

2.4V or 4V VREEP

p —— 10pF

1. VREFN

AVS

44—
To ADC Reference Inputs T S ¢

(1) For Vger = 2.4V: Ry = 12.5kQ, R, = 25kQ, and R3 = 25kQ. For Vgrer = 4V: Ry = 10.5kQ, R, = 15kQ), and R3 = 35kQ.

Figure 31. Internal Reference

SNEBIRTEBRRRRESFIRE RENE. NTHi ECC R, HEFRARMEAINGHEIRENE 10Hz LIT, LUES
EIREASERFIEE S HESHAL, 65 3V B ERIRE, AEEENRIRES 2.4V, WNREEH 5V #2HER,
FLUBTIZE CONFIG2 F1728F Y VREF_4V (i8N ER&EBEREE N 4V,

B, TJLUSHERSEE hesrERH MIMBRIE VREFP, Figure 32 &/ 7 EERVRGHMIBENEIRFNERRR, IsFEHH
CONFIG3 Ff7=8+#) PD_REFBUF fif=hl. BUABRT, sHHEIMBSHIRT TIREE,

100kQ

10Q

—/ A\ O To VREFP Pin

10pF 0.1uF

v

+5v O— VIN ouT

<HH

REF

1pF
TRIM f—T

Figure 32. External Reference Driver
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8.3.10 WABLLBEEN

NP213242/213262/213282 EB%5hRttREs, AT UM ESSEEEREER. EAREEEHNRESETIE
}*g;ﬁiga’ﬂ 3 (R EEIES(DAC)IREMNREREHITHR. tHiRzsitAR(ER FAULT 27785+ E7 COMP_THI[2:0]
VIRE.

UNER NP213242/213262/213282 H+2.5V EEjE{tEEH COMP_TH[2:0] = 000 (95%%1 5%), NSMftLBEIRE N
2.25V [T AVSS + (AVDD - AVSS) x 95%], {EMIBEIRE9-2.25V [T AVSS + (AVDD - AVSS) x 5%], (&
HEAERTRRFISUHRER.

SJLABIS R COMP_TH[2: 01X Bi&E XA EREKFRICMHIEIR L. EREB NMAONEBELTE, E8RIHE
FAULT STATP # FAULT STATN 27728, ={isEEX FAULT STATx {(\{ERHHEGERIN—ERS; BE1% DATA
OUTPUT (DOUT)ZR% .

8.3.11 i@FI&=E 1/0 (GPIO)

NP213242/213262/213282 HEII/NE] FBRE@AEEE /0 (GPIO)3 R, 1@id GPIOC &4 1/0 3IHIEE F9taN
g, GPIO 57788+ A GPIOD \B3E/xR5 AV, GPIO BEEEYH DVDD R ERHZE. EEE GPIOD
fift, REREUERS MENZERT, TICeiimEAMmNEERE. 25 GPIO SIEEARMANI, SAENH
GPIOD i3, HEEAHEER, S GPIOD (Bl EmHEY,

NRECE AN, W GPIO 5IF/RERNEIE AR, GPIO 5|t ERENEMfFIRENHAN. Figure 33 &
7 GPIO 5|RiiEEHy, @i 10kQ FEREIGR{ERRY GPIO 5IMIERSEZE] DGND,

GPIO Data (Read)

GPIO Pin

GPIO Data (Write) »—

GPI0O Control >

Figure 33. GPIO Pin Implementation
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8.4 X IIEERRTL
8.4.1 START

1§ START 5|HIIEZED 2 4 to [EHE, BiAIX START ap$THiakéif. = START 5|HIARAEFAT, BEIIRER
&IX START a5%, ALK LHDRDY(ES(EHIRFLL).

LfEF START fpiziblEHaRT, 1518 START 5IFIRIF KB, L HEET, START SIHATRELSSEMHE
XEZIFMEE, 555 MULTIPLE-DEVICE CONFIGURATION ZB43),

8.4.1.1 {2%ERE

TeEREl(tser e )22 START (S5 ABATHIREREIHT S ERIAURRTTERIRTAL. = START #ihi=Ad, DRDYS
#im, F—DRDY FESARTEUEEEELF, Figure 34 B/~ TRIFE, Table 50 B7R 7 FARIEIREE MEA
teuk ERERBOISRERYIE), FRRERIENART foux FNHHENLY(H CONFIG1 Z57788HhA0 DR2:0]fizH), S¥NiateERad
%/a, DRDY REEGLUSEREGEER tr HEl. WMRHEERIE DOUT LiSRFFEMHB M rsR e, N
DRDYSTEFHHEL 4 tok, AIFIREHRFET, EiiiECESH4. BIR, S START (RIFEEFHERNE
SHIMERITIAT, IBIKARFRE 3 * tr TREEEIE. CHENVEIEESIIMDRDYKIH LRI,

START Pin tseTTLE P
or 1
DIN START >\ — tor —P
_ > & 4/ ok
DRDY
Figure 34. Settling Time
Table 50. Settling Times for Different Data Rates (tserTLe)
DR[2:0] Normal Mode Units
000 79 teik
001 258 tewk
010 515 teik
011 1029 teik
100 2057 teik
101 4114 tewk
110 8228 tewk
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8.4.1.2 BANESMEX

S TR BN ES HIIMN IR, TE 3 tor NIEIRA REEMHEUEISE. SREREIEESID
DRDYEK® EAJA, #£5 4 A"DRDYBKHRZ RIRYENDRDY{REE ARSI PIiZENEdE, (B2, Figure 34 &
T I RN LRSS ERE N BRHS S e 2o E RIS HHT1Al,

STAR
T

Ar:ﬁlg)u% g<— Input Transient
oroy | JL JL I T I JL

[ —P,
I

4 x tpr

Figure 35. Settling Time for the Input Transient

8.4.2 E{I(RESET)

B ET LAEE NP213242/213262/213282: 1 SRESETS BRI, 5i&1% RESET ©5<. (FFRESETS |HIAY,
ISHRIRTERS IR E BB Z BB ER/I\NK LR FALE, RESET spfEanSHIS/\1™ SCLK RREGE
M. e, FE 18 1 tox EHA R ESFRRZBOUNASIWaNF BERE. EEs, REEA
WREG < CONFIGT HERIRENFE, MeBiIaFEiRes & HAEENL

8.4.3 HER(PWDN)

ZPWDN#HANRRT, FrE A LERIRESITE. BRHEBEL, BISPWDNSIHIRIE. BHiEEENE, KRR
setHEEFRERFE R ERIGEE, mFERAE], RAINBIHIATEERE.
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8.4.4 FELEEGHMRTL

= START 5|iifiISaAiX START ap<fd, eiITen, 40 Figure 36 Fix, =4&ifTinly, DRDYHIHITAEME
3, SEURERHER, BHTREBEF. dRTIRAAE:, B2 START 5 |JI3E{EaEAIX STOP 45<. = START
5 |B#hL{RE A L STOP ap<hY, SeUFsohIEEIA TAYSER. Figure 37 7 Table 51 S7 7 TEIRLL FizhligiR
AJ START 5|fiak START 71 STOP #3<FrFEHIDRDYRIFF, tsosu RS FFSA~ARIE START 5 |iIA{EEAIHIEDRDY
TEEAZHIAIX STOP apSLUSIEH—PREHR, tosro RIFISZMARTIS START 5IMAIEEEDRDY N A/EAIX
STOP a3 LASSh SRR HELL—E4EHR, AT (RIFHEIRERIESZIT, START 5IHIRJLUKARIFEEY,

START Pin
or I or I
DIN STARTY sTop®
Command Command

tor

et [ R

— tsETTLE

(1) START and STOP commands take effect on the seventh SCLK falling edge.

Figure 36. Continuous Conversion Mode

DRDY and DOUT —> 4— tspsu
—Pp 4— tpsHp

START Pin

Or¢
STOP Opcode :XSTOP(1><STOP(1><

(1) START and STOP commands take effect on the seventh SCLK falling edge at the end of the transmission.

Figure 37. START to DRDY Timing

Table 51. Timing Characteristics for Figure 37
Parameter Symbol Min Max Units

Setup Time: START Pin Low or STOP Command to DRDY Falling

t 16 t
Edge to Halt Further Conversions Spsy e

Delay Time: START Pin Low or STOP Command to Complete the

. . tosHp 16 tek
Current Conversion and Halt Further Conversions

i£: START 70 STOP fS (&I RATAYSE TN SCLK TREAEXL.
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8.4.5 FUEE

8.4.5.1 &R S| I (DRDY)

DRDYZE—MAH(ES, NSRS, I sim e i mes, CSESHEUEMAE S SIRERIN.
DRDY{THEURTIRERE ST RDATAC 1&E{a; RDATA ssSBRRTRBIEBEUE. (BXEZHARER, BS
’J RDATAC: START READ DATA CONTINUOUS MODE #] RDATA: READ DATA /7i5),

LR RDATA ap EBEUERS, SBURMFAILAS T— 1 DROYRIREEE, MASIRIAEIE.
START 5|flak START s iSa84 BT IE R SEMIRIETa KM AR MR IRT .

Figure 38 577 1 $UEH4ZRHAIAICS, DRDY. DOUT 1 SCLK ZIEIAIXZ (]I NP213242/213262/213282), DOUT
7E SCLK 77, DRDYZE SCLK FISEHHIS, ETR, LIbEMRSMEEIRESIET DIN 3|1k
<, DRDYfEE—1 SCLK TRE#a%ER.

CS

DRDY

SCLK

DOUT :X MSB X MSB-1X MSB-2 X

Figure 38. DRDY with Data Retrieval

FiECSHIIRAAN{a], DRDY{SE£8L1ES5— SCLK TREEREE. RER SPI SESE—Sk LRIREMIRE
HHTIBE, WREBIXMER. Figure 39 B7R 72 SCLK LICSEREFARIXAIDRDYRITHE. Figure 39 B/R
iSEEIESY, {(EDRDY{SE#EMR.

CS

DRDY

SCLK B e A I

Figure 39. DRDY and SCLK Behavior when CS is High
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8.4.5.2 [BisEELRE

HRRRBI LA NS A —5ek:
1. RDATAC: iEHEELH S IRBELENHIEM AR LG CHREEN. BXESHMARER, H5H RDATAC:
START READ DATA CONTINUOUS MODE 43,

2. RDATA: EEEIEGSERMIRERIXGSLERAEEINSEImEBUS . 8XEZFMHER, B5R
RDATA: READ DATA (%5

BT SEER H DOUT JeistEeLiadliE, DOUT EEER) MSB 55—~ SCLK _EFin#it. DRDYZES—> SCLK
TFGIREEEY, EEMERUE(FE DIN MERFHEE.

8.4.5.3 R&=F

ST EUEERIZ AT, IRAE XK NP213242/213262/213282 SRR REF1K 24 (i, &3 FAULT_STATP,
FAULT_STATN #01 GPIO #iE\AYE. RZEXIST4N Figure 40 Fi7s.

sew [T U UL WL L L LS

) ) ))-
DOUT X 1 X 1 X 0 X 0 X FAULT_STATP[?:O]X FAULT_STATN[?:O]X GPIO[7:4] X
128 il 2l

Figure 40. Status Word Content
ISFREIRLN 24 i1, 33T 32kSPS #[1 64kSPS HiEER, KEFESKZ.

8.4.5.4 EiEKE

$RmH PRNEEUR TEEESME MEEIE. B NBESIEREIREIRTHFIME, MSB £al.

XTFEARIER S 32kSPS F1 64kSPS Y NP213242/213262/213282, FURAIETH 24 MATSHL + BiBIE 16 i1 x 8
MNEE = 152 (i,

T RrEEMEIEESR, SURAEDY 24 MK + BiBIE 24 (U x 8 NEE =216 i, SEARAFSFFHRIREXR
FEER, ENANBERHEIRES 0, B, BERHIIFREAE,

NP213242/213262/213282 MR ZHIRIERTHEE, RERMES SCLK, R /KiEHENE, mXfER T, i5E
NRE— 1 FHEEEE MSB #iE=FT. CONFIGT Z77587aY DAISY _IN AR E N 1 LU T8 RiZE].
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8.5 frtz
8.5.1 ZEHEL

CONFIG1 Z577859 1 DR[2:01{iZiZ & NP213242/213262/213282 HUiiH/ ¥, 24 DR[2:0] = 000 5% 001 AY, &
MEIERT 16 MR HBMIEIUAIE, MSB fERl. —MUBHIA/JMLSB)ER Equation 7 118,

1 LSB = (2 x Vrer / Gain) /2 = FS /2™ )

IEHERRMANIVN = (FS - 1 LSB) = (Vrer / Gain - 1 LSB)[F=4 7FFFh BOHARS, HEFEMA(Vin < -FS =
-Vrer / Gain)F=4EigHAD A 8000h, I FRBITHERNES, BIHSEXEAADEHITHIR.

Table 52 B4 7 ANEMNESHEBHE HA.
Table 52. 16-Bit Ideal Output Code vs. Input Signal

Input Signal, Vin Ideal Output Code(!
V(nxp) = V(nxN)
>FS (215 - 1)/ 215 7FFFh
FS /2% 0001h
0 0000h
-FS /215 FFFFh
<-FS 8000h

T AEERA. INL, REEmEIRENSN.

2 DR[2:0] = 010, 011, 100, 101 8% 110 Bf, NP213242/213262/213282 LA i##+MESE@EERL 24 (751
&, MSB ER]. —MYRBAYA/NLSB)EF Equation 8 i+,

1 LSB = (2 x Vrgr / Gain) / 2% = FS /2% (8)

IEFHERERAIVN 2 (FS - 1 LSB) = (Vrer / Gain — 1 LSB)[F=4HHifUA3 7FFFFFh, TUBBRRBMA(Vn < -FS =
~Vrer / Gain)F =557 800000h, JITESHERENES, MHSEXEATEBMHTHIK.

Table 53 2\ 7 AEHINESHIEE R L3,
Table 53. 24-Bit Ideal Output Code vs. Input Signal

Input Signal, Vix Ideal Output Code!"
Vinxe) = V(inxN)
zFS (282 -1)/2% 7FFFFFh
FS/ 2% 000001h
0 000000h
-FS /2% FFFFFFh
<-FS 800000h

T AEEERE. INL REMBmIRENTN.
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8.5.2 SPI #&0

SPI FHABIFHEORIUNMEE485,: CS. SCLK, DIN 1 DOUT. ZiZO0ATFSEEREiE. S5l R Iss)
NP213_?:}§E/213262/213282 12(E. DRDYHIHBEIRES, 187~ ADC BRI ERIFENE. HFhEdEa B,
DRDYZHE,

8.5.2.1 S Ki%I%(CS)

CSSIMIEiE SPI i@f5, CSTEEUREMZAIMINRET, HELIEE SPI BEEINAFEET. HCSH
FSRY, DOUT 3IRANSEAT, B, METROMNESERESHRZE, FEBTEOGHES. DRDYS]
BIR{EIRSZTCS, RIfECS/uEFEF, DROY{BAAETHAVEERE T, FHE3T SCLK BINBRLMHAEEH SR,

BCSRENBRFNSASREN SPUES, FESRTRONEE. MRtk FHEATLUSNDRDYESLIS
EIVLIRERRE SO AS. miEDRDYESHEREILIBIRECSS AR RIERESIIMNRE. BITEER
RE, REERFIUNHRES tox B, AEHEECSHE.

8.5.2.2 ER1THI#(SCLK)
SCLK $2{HEB/TE(ERIATER. SCLK EreE4FitAssmAN, EEINEE SCLK RujgeinERE, LI ERTEFH
IEE. #HEE SCLK U TFEEFBA DIN, F7£ SCLK iy EFHG#H DOUT,

Figure 2 iSTE 7HXIERK SCLK R, M SCLK AT, IBHHRAIEE A HELE SCLK, MRS,
RS SHIRERTROBNKIRE, FEKCSHSTREIRE.

SITERNEESF, SCLK FrBHIRMEEBURTIEES. DHRUEFEHEIEER. (TS IMRKIRE, BEH
MULTIPLE DEVICE CONFIGURATION 845, )

5140, GNER NP213242/213262/213282 5 8kSPS 153\,(24 (Mo ##R)—iefiER, N HFEAiErI&/)\ SCLK EE
79 1.755MHz,

HRERAIABITR M E T RDATAC BRI EHRIEE E A H RDATA a3 K5chl. Equation 9 Fif SCLK IHEZ[R
HIET RDATAC, XJF RDATA #5<, WNSRVER MELAIDRDY(ESZIAEEEWE, NFERSE]. Equation
9 RIRTEHIRERIR A RB R HE <.

tscik < (tor — 4 tek) / (Neirs x 8 + 24) 9

Hr:
Neits = HBIEUBIERREIED PR, 16 5 24

8.5.2.3 EAHESEA (DIN)

DIN 5 SCLK —fo{F &R RIXEiReE. DIN ERYEEETE SCLK U TREa ST,

iZiﬁ%E"JiEEZFEJ:EQYRIE'\JO BENsEEERR Y, 88 \'%‘%T?E*g)\ﬂ’ﬂﬁ%\o KX, BEBISFSsPF
EREIESEEH. B, SHEEHEIER DIN 5| EAXAHITRNBEEE NN, HiEBEIENAZTERIRE
KiXap<Ht, 1B7E DIN E&iX NOP #3%, 7£ DIN bREXZFTmdNT, BiRRHE SENDING MULTIBYTE
COMMANDS B3 tspecooe AYFF.
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8.5.2.4 EiEtaL(DOUT)

DOUT 5 SCLK —iefF, MaHisEueiilEFaatiiE, HUEE SCLK iYL inHt, MSB 7ERl, SCSHER
A, DOUT MASIEUARS. EISEBEIRESEN FEXESIFMES, 1525F SPI COMMAND DEFINITIONS
#B93), DOUT SithEa A al TS mss&UEURI eI A, AREFERESHERICSI/EEF, N DOUT & LAY
SRR WAL SDRDY RIS EHRA FAEMRELD AL, W Figure 41 Fr. LEIIREA AT ERAPREIBR/DIR
BINRGHIRR Z BRNEZHE.

CS _|

poutr | X Data X—L

________ | |
DROY | L

Figure 41. Using DOUT as DRDY

8.5.3 SPI (i SENX

NP213242/213262/213282 1R RERIECEEH]. Table 54 R ERIap SIEHIFIEEIREERIF. BRTFESE D
L F T RE S NIEIEN S FEREBRNS TR SRS, XL apSEBRMIAY, CSTEMS AR LT =T
HRFEEF, BEEI aSRFBRSFTH)TLARBEBF. RFan<il RDATA a3 H
NP213242/213262/213282 f£55 51> SCLK FRFimi#{THE. HFF=mSBNIBE N S7ES/ \ 1 SCLK TRREGHFT.
Kt RIBCShERT, BSIE R SPI ITFEXR,

Table 54. Command Definitions
Command Description First Byte Second Byte Third Byte

System Commands

WAKEUP Wake up from standby mode 0000 0010 (02h)
STANDBY Enter standby mode 0000 0100 (04h)
RESET Reset the device 0000 0110 (06h)
START Start or restart (synchronize) conversions 0000 1000 (08h)
STOP Stop conversions 0000 1010 (0Ah)
OFFSETCAL Channel offset calibration 0001 1010 (1Ah)

Data Read Commands

Enable read data continuous mode.
RDATAC 0001 0000 (10h)
This mode is the default mode at power-up.®

SDATAC Stop read data continuous mode 0001 0001 (11h)

RDATA Read data by command 0001 0010 (12h)

Register Read Commands

RREG Read n nnnn registers starting at address r rrrr 001r rrrr (2xh) (? 000n nnnn @

WREG Write n nnnn registers starting at address r rrrr 010r rrrr (4xh) (? 000n nnnn @

RREGX Read nnnnnnn registers starting at address rrr rrrr 11100100 (E4h) orrr rrrr Onnn nnnn
WREGX Write nnnnnnn registers starting at address rrrrrrr 11101000 (E8h) orrr rrrr Onnn nnnn
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i 1: Z54bT RDATAC #=z(RS, RREG apHiBEg,

i 2: nnnnn = ETEVENRISFERE- 1. KW, BELBUVSA 3151788, 1BIRE nnnnn =0 (0010),
rrrr = SRS AR SRR,

8.5.3.1 RiZBFNah <L

NP213242/213262/213282 ST OUFTARMMEGMS, FE 41 tow EHIRMISNNTE MwS. Hit, =
z%%‘éfﬁﬁ%({ﬁuau RREG 8¢ WREG)HY, @A 4 1 touk AR — 1 F 5 (WA S HARBS F— M F 1 (8m<)
IREDT.

{Ri& CLK 79 2.048MHz, M tspecope (4 tcik) /I 1.96ps, 24 SCLK A 16MHz A, 0.5us BIRJ{&E#HI—NFT. ZFT
(BRI BI AT S tsoecooe FBE; A, MRAES—NFHZEMNE _NFETZEHEAN 1.46us (1.96us — 0.5us)AYZE
1R, 908 SCLK 5 4MHz, MIfE 2us AEH— 1 FT. HTFZEHREREY T tsoecooe FIB(2us > 1.96ps), EL
QBB R A TEIR M A X R =15,

8.5.3.2 IREE: BILFFHIIR

WAKEUP ar iR RINFEFHIET, 15215 STANDBY: ENTER STANDBY MODE £875, i5554 &8 B EHIRTIE]

TSR A BB IRIERE (B XIF (SR, 1521 ELECTRICAL CHARACTERISTICS X). iZa5<i%H SCLK

%%;BE%U, ATLABERT A . 1%an<ikE SCLK IEZRIRH], AJLARERT AN, (HAUSLR<SATE 4 1 touk EHAREIRG
LO

8.5.3.3 il HAFFHIIRI

STANDBY @S NEIFEFIUEDR . FREE IR, sHMEPIIFTERIIIEHHER. FHUEII#EE ELECTRICAL
CHARACTERISTICS XHIEE, 1%ap<i%k 8 SCLK ERIRH, AJLIBERT &Y, REFANSIERE, BOKER
WAKEUP s S LASMYHaIEBES.

8.5.3.4 EHH: BSFmEBNEIAME

RESET S EEH T RRRHEESFRERAEZEMNME;, BXFMER, 1B2IWEE RESET (RESET)EB
9. Zip$i88 SCLK SRR, TLABERT AL, 14T RESET fpdFEE 18 /™ tok [AHE. 7EULHAENE S &I%(FT

PAAN
AR~

8.5.3.5 Fia: Finitik

START S /EaEuE%. 1§ START SIMIBMERLUEIE START #1 STOP fadixhlikit, WREMRIEEHTH, U
Lan <72l STOP ap<CAITHELESEHR, WNIR START ap<S/a RERE STOP a3, M 12BN 4tCLK [ERATE
IBRIIER, SRS — S HIRMEIEZRITeRk. 1%an<iRE SCLK KRS, AILABERTA L.

8.5.3.6 {£1k: E1LiEk

STOP #p<fZ1E4E1R, 1§ START SIMIAHRLABIS apSizhlsti, KX STOP s/, I THYSEIRTSR, FHZ
IFF— PRI R, ANRFERERIFIE, NS, Zan<iRE SCLKIERIRS], AL AL,

8.5.3.7 {R1%: EERERE

OFFSETCAL sp$EUHENNEERI R, ENEXEN PGA ERIRERT & H OFFSETCAL 5%,

;:f;ﬂj OFFSETCAL <Y, 8845 EBRENRIREIEEREZE(DR[2:0] = 110, 1kSPS), FHXIENMNEEHITIATE
7K -

s BENEEEENEEE—RIE T EEEFEER[(AVDD + AVSS)/ 2]

. HEHNFIENEN(EEITNESIRERTE = 4 tor)

o UIEE 16 NEIERIHITIOE = 15 tor

RRERTE] = (19 tor % 8) + 1ms = 153ms,
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8.5.3.8 RDATAC: BaliEANEmESHET

RDATAC ap /e FISEBEOREIESHET, FHARIUT, TTHEAHGEE RDATA ar S BIA] Aa o ZAEsdR, 2185
£/ DRDY NSRRI NS T, LMESIETLAIBIY/S4E SCLK B, EERHIIDRDY R
RO EFEUEZR], MIREFTBLATEEIE, LAEAERLE. EBEUREEEN IREINAMELR,; IRSBEINER
EOARAIEL, Figure 42 B7< 7 {FF RDATAC #I{ATAY NP213242/213262/213282 iRt H MY,

—_— « (( (( (¢ (C (( (( (( (¢
)y ) ) ) ) )) ))

DRDY |_| )) )
CS « « « « « « « « « |_
)) p)) p)) )) p)) )) )) )) ))
sok  — TN M NN N M N A NN N
P N SCLKS R
« (« (( (( « « (« (( (.
DOUT « STAT X cH1 X cH2 X cH3 X cHa X cHs X cHe X, cH7 X, CH8 >$—
) ) )) )) ) ) ) )) ))
24-Bit N-Bit N-Bit N-Bit N-Bit N-Bit N-Bit N-Bit N-Bit
DIN 5 § ) ) ) ) ) ) )

NOTE: X SCLKs = (N bits)(8 channels) + 24 bits. N-bit is dependent upon the DR[2:0] registry bit settings (N = 16 or 24).

Figure 42. NP213242/213262/213282 SPI Bus Data Output (Eight Channels)

RDATAC & il B F LS ENEEES S EUE. HIRIZEAT RDATAC 122, Nwiistkt SDATAC @, A
e e AT EEr S RIXBNRE ., 1ZanSiRA SCLK EHEIRE, AT, EEEIERZER SCLK 5} SDATAC fnS R
SAET D 4 At EIEAABESERL. RDATAC RS0 Figure 43 Fizx, 7EDRDYFKHEEBE— 4 towk EEBRIEEIFX
g, ZEEHPAHIGS. MRKENEHRREENE, FECSHRHERY, SETFENREFAY DOUT &S
DRDYREE &4, BIEAH RDATAC fp<fa \asHaZE0E, ISR START 5|4 T FaukH START &5<.

Figure 43 7/~ 75/ RDATAC s AUEE A%, BB ESR I FE ES R CRSBHICREBEFSTFes— XM

REBTHREHREENNA.

START

«
I W
DRDY

—>‘ ‘4— tupdate

SSA— L R R 1
K RDATAC >\ «

«
)

<>< Status Register * n-Channel Data X X Next Data
)

@)

DIN

Hi-Z

DOUT

(1) tuppate = 4/ fcik. Do not read data during this time.

Figure 43. Reading Data in RDATAC Usage

8.5.3.9 SDATAC: {E1hiEZEEENEE
SN == e

J?JZDATAC i CEGHIESHEEEERTI. Za<ikE SCLK ERRH, (BT asSRAET 4 1 tox AR BET
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8.5.3.10 RDATA: iEHN&E

BT IEEIRESETRS, RDATA sp SRR INBE M5 77281, fEDRDYRMR/EA HItan< LASEE
TEIREER, 1ZAn<iRE SCLKERIRS, FEELanCSEUENER SCLK AFESFFTA. EIEAH RDATA i<
EMNSBEREEE, BIR START 3 Mt T=EFa A& START 655, ZfEA RDATA dpSiEENEUER, 1SR
YFAILIS T—/"DROYREER, MARIIALIE. RDATA AILVEREIBD RS RAIR, IS REURE
i, Figure 44 BA7 {1 RDATA sy SAYHESF/Ti%. RDATA BiE G N S 17 aniR B A i A Sz sl =
MES, ENER RDATA tpSiEElNEEE, LABSAER KIZEDRDY(SSHEUERIA,

(4
R

START
«

—_— R

DRDY

cs | «

D)

SCLK

DIN < RDATA > S‘, ‘ RDATA >

Hi-Z / )
DOUT \ Status Register+ N-C(pannel Data (216 Bits) X
)

Figure 44. RDATA Usage

8.5.3.11 RREG: MZ{F22iEEY

RREG f &Sl — NSNS ES 7RIANS. SRS~ MFPane, ERSGFRAgRRH. 5
— N FHESRSHSERL. E_ N HOFPIEEEENNGFREE- 1. IRAFRZHEEALLE 0x1F i
WHYESTFEE, BT AEER 0x20h thiHmREi&E ADDR_OFFSET_EN {i, ihia5emfs, & ADDR_OFFSET_DIS
RILAERS 0x20h HEH.

1. S F T3 001rrrrr, HA rrrr RCInEFFasiiir,

2. BITAGHSFTI: 000n nnnn, HA n nnnn &SRS FRSE- 1.

12{ERYSE 17 /> SCLK EFHB#IHSE—1NE517=5H0 MSB, 0 Figure 45 7R, SefHAbTissgRIES& 0T, £
JokH SDATAC W, ReZEERE RREG @<, RREG S alLAMER AR, A, AFZGISRSFIMS.
FEFE SCLK EERREI, BEREUETFIMaAH SCLK LU#RE tsoecooe ATFE.

BXEMER, 15215 SERIAL CLOCK (SCLKYNTS, iEER, NFE @S, CSRAMIRET.

DIN :>< BYTE 1 >< BYTE 2 >\ -

""""" ),

o = = = = === == == == = ==

Figure 45. RREG Command Example: Read Two Registers Starting from Register 00h (ID
Register) (BYTE 1 = 0010 0000, BYTE 2 = 0000 0001)
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8.5.3.12 WREG: BEAS1FE

WREG s S HHIEE NS B EE 7. HFmoS ARSE—IWFLmS, BIRFFIERA. 5
—NEFEDEEMISNSFESR I, FNGSFEFPIEEES NN EFRME- 1. IRAFERHREBLAL 0x1F i
W FES, i;.%iﬁf ADDR_OFFSET_EN i [EE 0x20h RS, ihla5emfs, 188 ADDR_OFFSET DIS {if
LAiBBR 0x20h #EE.

1. F—PSETD: 010rrrrr, HA rrrr SRS B,
2. ETAN@WSET: 000n nnnn, HA n nnnn EES NS EHE- 1.

BOF B ZEREFEMIECRA MSB (55180), 40 Figure 46 AR, XIFES{REAZFA8(0Dh-11h)IIS /1 Eif7a8
SN, XUSERMAESESFRITET, FERNARERIUAENRESFEE. WREG SSTLRERIRH. A&
M, ATFZaSELFhm<, BIFE SCLKEZERE, BARBURTIMITAH SCLK LUKRE tsoecooe T, BX
PSR, B2 Figure 2, XWFEANHS, CSRAUMRETE.

()

—
).
1 9 17 25

3_
DIN /< BYTE 1 >< BYTE 2 >< REG DATA 1 >< REG DATA 2 ><:zz:

Figure 46. WREG Command Example: Write Two Registers Starting from 00h (ID Register)
(BYTE 1 =0100 0000, BYTE 2 = 0000 0001)

8.5.3.13 RREGX: I\ZHTFEiEAN

RREGX B{FRSap L S 7aa8E. RREG MiSR— I RFHIRMFER, RIRSFESHUENRLE. 5—Fhaes
I SIRIEBINSFas b, BFBNE TN FHIEEE SIS FEEE- 1.

1. E—NREEETS: 11100100 2Ly B <S17E,

2. BEINERERBFTS: Orrr rrrr EACIAS Faaitiilt,

3. FEEMEEREFT5: Onnn nnnn 2EZRITFRHE- 1.

#RFRYSE 25 4> SCLK EFHntHEE— 1 E57asH0 MSB, 40l Figure 45 Ffizx, =48R ESH=RT, 0
Fok SDATAC 3%, AR EEAH RREGX @3, RREGX apaJLARERA . AT, BHTIZa<SESFTm
<, FEIHRSE SCLK R 750, SCLKIERFIFEIRF. BXIFMES, 15215 SERIAL CLOCK (SCLK)ERS. 3¢
FEANBS, CSUAAREBTF,

U -
,( REG DATA ><REG DATA + 1 S

\
g ~

Figure 47. RREGX Command Example: Read Two Registers Starting from Register 00h (ID
Register) (OPCODE 1 = 111000100, OPCODE 2 = 0000 0000, OPCODE 3 = 0000
0001)
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8.5.3.14 WREGX: EA51Fs8

WREGX 2{FIEm<SENEFE880E. WREGX < E2— \WMFEHIRIEE, BIRSEFREENSA. 5— 1 FD
B SBRIERISFaEbl, BEBNECNFHIEEES NNSFENEE- 1.

1. E—MEIERE=T5: 11101000, H r rrrr 2ACIASTFEEMIL,

2. BT/NREIBZETS: Orrr rrr 2ACIASTFEE L,

3. FINMEERE=T5: Onnn nnnn 2BENISFEREE- 1.

BERF T2 RS FaaEE(RA MSB (i7t8z0), 40 Figure 46 Fiix. AJLARERYAH WREGX a3<. #A7, H
FizmSEZSFHmS, EIRE SCLK (A ST, SCLK EREFERT . BXIFMER., 15215 SERIAL CLOCK
(SCLK)EB7. XTENar<, CSW/IERRET.

Cs «

)

1 9 17 25 33
SCLK
B A A A
4-
DIN /< OPCODE 1 >< OPCODE 2 >< OPCODE 3 >< REG DATA 1 >< REG DATA 2 ><
e -
pourt - -

Figure 48. WREGX Command Example: Write Two Registers Starting from 00h (ID Register)
(OPCODE 1 = 1110 1000, OPCODE 2 = 0000 0000, OPCODE 3 = 0000 0001)
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9. Register Maps

Table 55 lists the various NP2132x2 registers.

Table 55. Register Assignments

Addr | pegister | Re Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ess set
Device Settings (Read-Only Registers)
00h ‘ ID ‘ Xx ‘ DEV_ID7 ‘ DEV_ID6 ‘ DEV_ID5 DEV_ID4 DEV_ID3 DEV_ID2 DEV_ID1 DEV_IDO
Global Settings Across Channels
0th | CONFIGL | o1 1 DAISY EN | CLK_EN 1 0 DR2 DR1 DRO
02h | CONFIG2 | EO 1 1 1 INT_TEST 0 TEST AMP | TEST FREQ1 TES(TDBFRE
S OPAMPRE | = | OPAMP_LOFF | OPAMP_ST
03h | CONFIG3 | 40 | PD REFBUF 1 VREF_4V 0 £ INT PD_OPAMP T SENS AT
04h LOFF 00 | COMP_TH2 | COMP_TH1 COMg’ _TH 0 0 0 0 0
Channel-Specific Settings
05h | CHISET | 10 PD1 GAIN12 GAIN11 GAIN10 0 MUX12 MUX11 MUX10
o6h | CH2sET | 10 PD2 GAIN22 GAIN21 GAIN20 0 MUX22 MUX21 MUX20
07h | CH3sET | 10 PD3 GAIN32 GAIN31 GAIN30 0 MUX32 MUX31 MUX30
08h | CH4SET | 10 PD4 GAIN42 GAIN41 GAIN40 0 MUX42 MUX41 MUX40
0o9h | CHSSET® | 10 PD5 GAIN52 GAIN51 GAIN50 0 MUX52 MUX51 MUX50
0Ah | CHeSET® | 10 PD6 GAING2 GAIN61 GAING0 0 MUX62 MUX61 MUX60
0Bh | CH7SET® | 10 PD7 GAINT2 GAIN71 GAIN70 0 MUX72 MUX71 MUX70
och | CH8SET® | 10 PD8 GAINS2 GAINS1 GAIN8O 0 MUX82 MUX81 MUX80
Lead-Off Status Registers (Read-Only Registers)
LOFF_STA
12h = 00 | IN8P_OFF | IN7P_OFF | IN6P_OFF | INSP_OFF | IN4P_OFF | IN3P_OFF IN2P_OFF INIP_OFF
LOFF_STA
13h s 00 | INS8N_OFF | IN7N_OFF | IN6N_OFF | INSN_OFF | IN4N_OFF | IN3N_OFF IN2N_OFF ININ_OFF
GPIO and Other Registers
14h GPIO ‘ oF l GPIOD4 GPIOD3 GPIOD2 GPIOD1 GPIOC4 GPIOC3 GPIOC2 GPIOCL
Enhance Feature Registers
1Ch | CONFIGS | 00 | OsC_FSEL1 OSCBFSEL 0 0 DAISYON 0 HS_MODE 0
SLOW_DAT SRB1_INP OPAMPREF_C | P5VREF_ O
1Dh | CONFiGe | 62 A N I0_DRV 0_SLEW | DOUT_DRV | STty 0 i N
ADDR_OFF GAIN_SET VDAC_OPAM | VDAC_BUF
1Fh | CONFIG7 | 00 SETEN | GAINSET2 s GAIN_SETO 0 0 PAMP_SW ouT oW
PDB_VDAC OPAMPIN_T
20h | CONIFG8 | 00 0 1 0 e 0 OREE. ON 0 0
LOFF_ACL SQUARE_W | ACDIV_FAC OPAMP_DA | ACDIV_FR ACDIV_FRQ
24h = 45 v e 0 o ACEN 05 ACDIV_FRQ2 | ACDIV_FRQ1L v
AC_EXCT V | AC_ EXCT_ | AC_EXCT_
25h | REDR2P | 00 e T TAGo 0 0 0 0 0
2Ah SR,\?,}I—GCO 00 | SRBL CH8 | SRBL CH7 | SRB1.CH6 | SRBI1_CH5 SRB}l—CH SRB1_CH3 SRB1_CH2 SRB1_CH1
OPAMP_D OPAMP_DA | OPAMP_VR | OPAMP D | OPAMP_ DA | OPAMP_D | OPAMP_DAC OPAMP_DA
2Bh AC 20 CEN EF_SEL ACS5 ca AC3 2 OPAMP_DACL co
2Eh LOWENO'S 00 LN7 LN6 LNS LN4 LN3 LN2 LN1 LNO
ADDR_OFF
34 | misc ANA | Fo | ASPRSC 1 1 1 0 0 0 0
asn | MOPSTA 1 oo 0 0 0 SDC_MODE STOP STARNDBY EFU_UERR 0
agnh | CMD_STA | o 0 OFFSET C | RDATAC_ | RDATA CM | REGXRD_ | REGXWR C | REG RD CM | REG WR C
T AL_CMD CMD D CMD MD D MD
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Addr Register Re Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
ess set
PGAP_OO PGA8P_OO PGA7P_OO PGAGP_O PGA5P_0OO PGA4P_O PGA1P_OO
37h R_STAT 00 R R OR R OR PGA3P_OOR PGA2P_OOR R
PGAN_OO PGABN_OO PGA7N_OO PGAGN_O PGA5N_OO PGA4N_O PGAIN_OO
38h R _STAT 00 R R OR R OR PGA3N_OOR PGA2N_OOR R

Note 1: CH5SET and CH6SET are not available for the NP213282. CH7SET and CH8SET registers are not

available for the NP213242 and NP213262.

Note 2: The OPAMP_SENSP, PACE_SENSP, LOFF_SENSP, LOFF_SENSN, and LOFF_FLIP registers bits[5:4]
are not available for the NP213282. Bits[7:6] are not available for the NP213242 and NP213262.

9.1 Register Descriptions

The read-only ID control register is programmed during device manufacture to indicate device characteristics.

9.1.1 ID: ID Control Register (Address = 00h) (Reset = xxh)
Return to the SUMMARY TABLE.

Table 56. ID Control Register Field Descriptions
Bit Field Type Reset Description

Device Revision ID

76 DEV_ID[7:6] R xh These bits indicate the revision of the device and are subject to
change without notice.

Device Identification

These bits indicate the device.
5:2 DEV_ID[3:0] R xh 1100: NP213242

1101: NP213262

1110: NP213282

Number of Channels

These bits indicate number of channels of the device
identification.

1:0 NU_CH[1:0] R xh 00: 4-channel product
01: 6-channel product
10: 8-channel product

11: Reserved
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9.1.2 Config1: Configuration Register 1 (Address = 01h) (Reset = 91h)
Table 57. Configuration Register 1 Field Descriptions

Bit Field Type Reset Description
7 1 R/W 1h Always write 1h
Daisy-chain or multiple readback mode
This bit determines which mode is enabled.
6 DAISY_EN R/W Oh
0 = Daisy-chain mode
1 = Multiple readback mode
CLK connection®
This bit determines whether the internal oscillator signal is
5 CLK_EN R/W Oh connected to the CLK pin when the CLKSEL pin = 1.
0 = Oscillator clock output disabled
1 = Oscillator clock output enabled
Reserved
4:3 RESERVED R/W 2h
Always write 2h
Output data rate
These bits determine the output data rate of the device. Check
Device Work Mode for configuration, the device default work
mode is High Speed mode.
Bit Oversampling High Speed Low Speed
I .
Ratio Data Rate Data Rate
000 fvop / 16 64kSPS (16bit) 32kSPS (16bit)
2.0 DR([2:0] RIW 1h 001 fuon / 32 32kSPS (16bit) (defauly) | -EKSPS (16bi)
(default)
010 fuop / 64 16kSPS 8kSPS
011 fuop / 128 8kSPS 4kSPS
100 fvmop / 256 4kSPS 2kSPS
101 fvmop / 512 2kSPS 1kSPS
110 fwop / 1024 1kSPS 500SPS
111

Note: Additional power is consumed when driving external devices.
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9.1.3 CONFIG2: Configuration Register 2 (Address = 02h) (Reset = EOh)
Table 58. Configuration Register 2 Field Descriptions

Bit Field Type Reset Description

7:5 RESERVED R/W 7h Always write 7h

Test source

This bit determines the source for the test signal.
4 INT_TEST R/W Oh
0 = Test signals are driven externally.

1 = Test signals are generated internally.

Test signal amplitude
These bits determine the calibration signal amplitude.
00 =1 x (+(VREFP — VREFN)) / 2400V

01 = 2 x (£(VREFP — VREFN)) / 2400V
10 = 10 x (¥(VREFP — VREFN)) / 2400V
11 = Reserved

3:2 TEST_AMP[1:0] RIW oh

Test signal frequency

These bits determine the calibration signal frequency.
00 = Pulsed at fe« / 2%

01 = Pulsed at fe« / 2%°

10 = Not used

1:0 TEST_FREQ[1:0] RIW oh

11 = Atdc

Page 56 of 90
© 2023. All Rights Reserved.



NP213242/213262/213282
4. 6F18iEE, 24 (MEFREFAL ADC

9.1.4 CONFIG3: Configuration Register 3 (Address = 03h) (Reset = 40h)
Configuration register 3 configures multireference and OPAMP operation. Return to the SUMMARY TABLE.

Table 59. Configuration Register 3 Field Descriptions

Bit Field Type Reset Description

Power-down reference buffer

This bit determines the power-down reference buffer state.
7 PD_REFBUF R/W Oh

0 = Power-down internal reference buffer

1 = Enable internal reference buffer

Reserved
6 RESERVED R/W 1lh

Always write 1h

Reference voltage

This bit determines the reference voltage, VREFP.
5 VREF_4V R/W Oh

0 = VREFP is set to 2.4V.

1 = VREFP is set to 4V (used only with a 5V analog supply).
4 Reserved R/W Oh Always write 0

OPAMPREF signal

This bit determines the OPAMPREF signal source.
3 OPAMPREF_INT R/W Oh

0 = OPAMPREEF signal fed externally

1 = OPAMPREF signal (AVDD — AVSS) / 2 generated internally

OPAMP buffer power

This bit determines the OPAMP buffer power state.
2 PD_OPAMP R/IW Oh )

0 = OPAMP buffer is powered down.

1 = OPAMP buffer is enabled.

OPAMP sense function

This bit enables the OPAMP sense function.
1 OPAMP_LOFF_SENS R/W Oh

0 = OPAMP sense is disabled.

1 = OPAMP sense is enabled.

OPAMP lead-off status

This bit determines the OPAMP status.
0 OPAMP_STAT R Oh

0 = OPAMP is connected.

1 = OPAMP is not connected.
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9.1.5 LOFF: Lead-Off Control Register (Address = 04h) (Reset = 00h)
The lead-off control register configures the lead-off detection operation. Return to the SUMMARY TABLE.

Table 60. Lead-Off Control Register Field Descriptions

Bit Field Type Reset Description

Lead-off comparator threshold

The threshold is used for INXN/INxP and OPAMP if
OPAMP_COMP_EN is 0, and it is only valid for INXN/INxP if
OPAMP_COMP_EN is 1.

Comparator positive side
000 = 95%

001 = 92.5%

010 = 90%

011 =87.5%

100 = 85%

101 = 80%

110 = 75%

111 =70%

7:5 COMP_TH[2:0] RIW oh

Comparator negative side
000 = 5%

001 =7.5%

010 = 10%

011 =12.5%

100 = 15%

101 = 20%

110 = 25%

111 = 30%

4:0 Reserved R/IW Oh Always write 0
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9.1.6 CHNSET: Individual Channel Settings (N =1 to 8) (Address = 05h to 0Ch)

(Reset = 10h)

The CHI[1:8]SET control register configures the power mode, PGA gain, and multiplexer settings channels. See
the INPUT MULTIPLEXER section for details. CH[2:8]SET are similar to CH1SET, corresponding to the respective
channels. Return to the SUMMARY TABLE.

Table 61. Individual Channel Settings (n = 1 to 8) Field Descriptions

Bit Field Type Reset Description

Power-down

This bit determines the channel power mode for the
corresponding channel.

7 PDn RIW oh 0 = Normal operation

1 = Channel power-down

When powering down a channel, it is recommended that the
channel be set to input short by setting the appropriate MUXn[2:0]
= 001 of the CHnSET register.

PGA gain

These bits determine the PGA gain setting.
000 = N/A

001=1

010=2

011 =48

100=4

101=8

110 =12

111 =24

6:4 GAINN[2:0] RIW 1h

Reserved
3 RESERVED R/W Oh
Always write Oh

Channel input
000 = Normal electrode input
001 = Input shorted (for offset or noise measurements)

010 = Used in conjunction with OPAMP_MEAS bit for OPAMP
measurements.

2:0 MUXn[2:0] R/W Oh 011 = MVDD for supply measurement

100 = Temperature sensor

101 = Test signal

110 = OPAMP_DRP (positive electrode is the driver.)
111 = OPAMP_DRN (negative electrode is the driver.)

Others = Reserved
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9.1.7 LOFF_STASP: Positive Signal Lead-Off Status Register (Address = 12h)

(Reset = 00h)
This register selects the positive side from each channel for lead-off status. Return to the SUMMARY TABLE.
Registers bits[5:4] are not available for the NP213242. Bits[7:6] are not available for the NP213262 and NP213282.

Table 62. Positive Signal Lead-Off Detection Field Descriptions
Bit Field Type Reset Description

IN8P lead-off

Enable lead-off detection on IN8P
0: Disabled

1: Enabled

7 LOFF8P RIW Oh

IN7P lead-off

Enable lead-off detection on IN7P
0: Disabled

1: Enabled

6 LOFF7P R/IW Oh

IN6P lead-off
Enable lead-off detection on IN6P
0: Disabled

5 LOFF6P R/IW Oh

1: Enabled

IN5P lead-off

Enable lead-off detection on IN5P
0: Disabled

1: Enabled

4 LOFF5P R/IW Oh

IN4P |ead-off

Enable lead-off detection on IN4P
0: Disabled

1: Enabled

3 LOFF4P R/IW Oh

IN3P lead-off
Enable lead-off detection on IN3P
0: Disabled

2 LOFF3P R/W Oh

1: Enabled

IN2P lead-off

Enable lead-off detection on IN2P
0: Disabled

1: Enabled

1 LOFF2P R/W Oh

IN1P lead-off

Enable lead-off detection on IN1P
0: Disabled

1: Enabled

0 LOFF1P R/IW Oh
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9.1.8 LOFF_STASN: Negative Signal Lead-Off Status Register (Address = 13h)

(Reset = 00h)

This register selects the negative side from each channel for lead-off status. Return to the SUMMARY TABLE.
Registers bits[5:4] are not available for the NP213242. Bits[7:6] are not available for the NP213262 and NP213282.

Table 63. Negative Signal Lead-Off Detection Field Descriptions

Bit Field Type Reset Description

IN8N lead-off status
7 LOFF8N R/W Oh 0: Negative side is connected.

1: Negative side is off.

IN7N lead-off status
6 LOFF7N R/W Oh 0: Negative side is connected.

1: Negative side is off.

IN6N lead-off status
5 LOFF6N R/W Oh 0: Negative side is connected.

1: Negative side is off.

INSN lead-off status
4 LOFF5N RIW Oh 0: Negative side is connected.

1: Negative side is off.

IN4N lead-off status
3 LOFF4N R/W Oh 0: Negative side is connected.

1: Negative side is off.

IN3N lead-of status
2 LOFF3N R/W Oh 0: Negative side is connected.

1: Negative side is off.

IN2N lead-off status
1 LOFF2N R/W Oh 0: Negative side is connected.

1: Negative side is off.

ININ lead-off status
0 LOFF1N RIW Oh 0: Negative side is connected.

1: Negative side is off.
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9.1.9 GPIO: General-Purpose I/0 Register (Address = 14h) (Reset = OFh)
The general-purpose /O register controls the action of the three GPIO pins. Return to the SUMMARY TABLE.

Table 64. General-Purpose 1/O Field Descriptions

Bit Field Type Reset Description

GPIO data

These bits are used to read and write data to the GPIO ports.
When reading the register, the data returned correspond to the
74 GPIOD[4:1] R/W Oh state of the GPIO external pins, whether they are programmed as
inputs or as outputs. As outputs, a write to the GPIOD sets the
output value. As inputs, a write to the GPIOD has no effect. GPIO
is not available in certain respiration modes.

GPIO control (corresponding GPIOD)

These bits determine whether the corresponding GPIOD pin is an
3.0 GPIOC[4:1] R/W Fh input or output.

0 = Output
1 = Input

9.1.10 CONIGS5: Configuration Register 5 (Address = 1Ch) (Reset = 02h)
The CONFIGS5 configuration register configures the device selection.

Table 65. Configuration Register 5 Field Descriptions

Bit Field Type Reset Description

Internal OSC frequency selection
00: 2.048MHz OSC

7:6 I0SC_FSEL R/W Oh 01: 1.024MHz OSC

10: 512kHz OSC

11: 256kHz OSC

5:4 Reserved RIW 0 Always write 0

Daisy Chain has additional one bit control.
3 DAISY_ONE_BIT R/W Oh 0: Daisy chain has no additional one dummy bit.

1: Daisy chain has additional one dummy bit.

2 Reserved R/W Oh Always write 0

High Speed enable.
1 HS_MODE R/W 1h 0: Disable high speed mode
1: Enable high speed mode

0 Reserved R/W Oh Always write 0
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9.1.11 CONIG6: Configuration Register 6 (Address = 1Dh) (Reset = 32h)

The CONFIG6 configuration register configures the device selection.

Table 66. Configuration Register 6 Field Descriptions

Bit

Field

Type

Reset Description

SLOW_DATA_EN

RIW

High speed data output mode
Oh 0: Max data rate is 64kHz with modulator 1.024MHz.
1: Max data rate is 32kHz with modulator 512kHz.

I0_DRV

R/W

1/0 strong driver (3mA) mode enable except DOUT pin
1h 0 = Strong mode enable

1 = Strong mode disable

I0_SLEW

R/IW

1/0 slew read mode enable
Oh 0 =10 slew rate boost mode disable

1 =10 slew rate boost mode enable

DOUT_DRV

RIW

DOUT strong driver (3mA) mode enable
Oh 0 = Strong mode enable

1 = Strong mode disable

SRB1_INMUX_SW

R/IW

SRB1 PIN input to mux switch
Oh 0: Switch is off.

1: Switch is on.

Reserved

R/IW

Oh Always write 0

OPAMPREF_CTRL

R/IW

OPAMP AMP REF selection for OPAMPREF

1h is zero, this bit will be valid.
0: OPAMPREF for OPAMP_AMP source switch is off.
1: OPAMPREF for OPAMP_AMP source switch is on.

P5VREF_ON

R/IW

P5VERF_ON switch enable
Oh 0: Switch is off.

1: Switch is on.
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9.1.12 CONIG7: Configuration Register 7 (Address = 1Fh) (Reset = 00h)

The CONFIG7 configuration register configures the device selection.

Table 67. Configuration Register 7 Field Descriptions

Bit Field Type Reset Description

SPI RREG and WREG command address with 0x20h offset enable
Software writes to 1 and hardware is cleared to 0.

7 ADDR_OFFSET_EN RIW Oh 0: 0x20h address offset disable

1: 0x20h address offset enable for RREG and WREG, and it is cleared when
ADDR_OFFSET _DIS is 0.

Gain setting with different gain configuration

The gain error will increase with gain increase. When using big gain, increase
the gain setting. Otherwise, when using small gain, downsize the gain setting.

gain_setting == 3'b000 ? gain_base :
gain_setting == 3'b001 ? (gain_base <= =4'b1110 : (gain_base + 4'h1) :

4'b1111)
gain_setting == 3'b010 ? (gain_base <= =4'b1101 : (gain_base + 4'h2) :
4'b1111)

6:4 GAIN_SET[2:0] RIW Oh gain_setting == 3'b011 ? (gain_base <= = 4'01100 : (gain_base + 4'h3) :
4'b1111) :
gain_setting == 3'b100 ? (gain_base >= = 4'b0001 : (gain_base - 4'h1) :
4'b0000) :
gain_setting == 3'b101 ? (gain_base >= = 4'b0010 : (gain_base - 4'h2) :
4'b0000) :
gain_setting == 3'b110 ? (gain_base >= = 4'b0011 : (gain_base - 4'h3) :
4'b0000) :

gain_setting == 3'111 ? 4'0000;

3:2 Reserved R/W Oh Always write 0

VDAC to AMP switch enable
1 VDAC_RLDAMP_SW R/W Oh 0: Switch disable

1: Switch enable

VDAC to BUFOUT switch enable
0 VDAC_BUFOUT_SW R/W Oh 0: Switch disable

1: Switch enable
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9.1.13 CONFIG8: Configuration Register 8 (Address = 20h) (Reset = 00h)

The configuration register configures the device selection.

Table 68. Configuration Register 8 Field Descriptions

Bit Field Type Reset Description
7 Reserved R/W Oh Always write 0
6 Reserved R/IW 1h Always write 1
5 Reserved R/W Oh Always write 0

Power-down VDAC buffer

This bit determines the power-down reference buffer state.

4 PDB_VDAC_BUF R/W Oh
0 = VDAC buffer is disabled.
1 = VDAC buffer is enabled.
3 Reserved R/W Oh Always write 0
OPAMP route to VREF switch control
2 OPAMPIN_TOREF_ON R/W Oh 0: Switch is open.
1: Switch is closed.
1:0 Reserved R/W Oh Always write 0
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9.1.14 LOFF_ACLO2: AC Lead Off Configuration Register (Address = 24h)

(Reset = 00h)

The LOFF_ACLO2 configuration register configures the device LOFF circuit channel selection.

Table 69. AC Lead Off Configuration Register Field Descriptions

Bit Field Type Reset Description
Square or sine wave for VDAC
7 SQUARE_WAVE R/W Oh 0: Sine wave and sine magnitude is decided by AC_EXCT_VMAG.
1: Square wave and square magnitude is decided by OPAMP_DACI5:0].
VDAC AC frequency division factor
6 ACDIV_FACTOR R/W 1h 0: Clock divider factor K = 1
1: Clock divider factor K = 6
5 0 R/W Oh Must be 0
OPAMP DAC uses sine excitation generated by internal DDS.
4 OPAMP_DAC_ACEN R/W Oh 0: OPAMP DAC AC source is disabled.
1: OPAMP DAC AC source is enabled.
VDAC AC signal frequency setting
ACDIV_FRQ ACDIV_FACTOR =0 ACDIV_FACTOR =1
0000 32000Hz AC signal 5333.3Hz AC signal
0001 16000Hz AC signal 2666.6Hz AC signal
0010 8000Hz AC signal 1333.3Hz AC signal
0011 4000Hz AC signal 666.6Hz AC signal
0100 2000Hz AC signal 333.3Hz AC signal
0101 1000Hz AC signal 166.6Hz AC signal
3.0 ACDIV_FRQI[3:0] R/W 05h 0110 500Hz AC signal 83.3Hz AC signal
0111 250Hz AC signal 41.6Hz AC signal
1000 125Hz AC signal 20.8Hz AC signal
1001 62.5Hz AC signal 10.4Hz AC signal
1010 31.2Hz AC signal 5.2Hz AC signal
1011 15.6HZ AC signal 2.6Hz AC signal
1100 7.8Hz AC signal 1.3Hz AC signal
1101 3.9Hz AC signal 0.6Hz AC signal
Reserved Reserved Reserved
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9.1.15 REDR2P: Red Route to Channel Positive Register (Address = 25h)

(Reset = 00h)

The REDR2P configuration register configures the device route channel selection.

Table 70. Red Route to Channel Positive Register Field Descriptions

Bit Field Type Reset Description
AC excitation sine wave amplitude selection for IDAC
The AVDD, VREFP source is decided by OPAMP_VERF_SEL.
AC_EXCT_VMAG SINE AC AMPLITUDE
000 [0V, AVDD or VREFP]
001 [0V, (AVDD or VREFP) / 2]
7:5 | AC_EXCT_VMAG R/W Oh 010 [0V, (AVDD or VREFP) / 4]
011 [0V, (AVDD or VREFP) / 8]
100 [0V, (AVDD or VREFP) / 16]
101 [0V, (AVDD or VREFP) / 32]
110 [0V, (AVDD or VREFP) / 64]
111 [0V, (AVDD or VREFP) / 128]
4:0 Reserved R/W 0 Always write 0
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9.1.16 SRB1_CONFIG: Share Bias Controller Register (Address = 2Ah) (Reset

= 00h)
This register selects the 8 channels common negative side.

Table 71. Share Bias Controller Register Field Descriptions

Bit Field Type Reset Description

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 8 inverting input.
7 SRB1_SW8 R/W Oh
0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 7 inverting input.
6 SRB1_SW7 RIW oh

0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 6 inverting input.
5 SRB1_SW6 R/W Oh
0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 5 inverting input.
4 SRB1_SW5 R/W Oh
0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 4 inverting input.
3 SRB1_SW4 RIW Oh

0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 3 inverting input.
2 SRB1_SW3 R/W Oh
0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 2 inverting input.
1 SRB1_SW2 R/W Oh
0: Switches are open.

1: Switches are closed.

Stimulus, reference, and bias 1

This bit connects the SRB1 to channel 1 inverting input.
0 SRB1_SW1 R/W Oh
0: Switches are open.

1: Switches are closed.
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9.1.17 OPAMP_DAC: OPAMP DAC Controller Register (Address = 2Bh) (Reset

= 20h)
This register is used to control the OPAMP DAC function.
Table 72. OPAMP DAC Controller Register Field Descriptions

Bit Field Type Reset Description

OPAMP DAC function enable
7 OPAMP_DACEN R/W Oh 0: Disable OPAMP DAC path
1: Enable OPAMP DAC path

OPAMP reference selection
6 OPAMP_VERF_SEL R/W Oh 0: AVDD is the reference.
1: VREFP is the reference.

OPAMP DAC voltage setting

The voltage source VDAC_SRC is AVDD or VREFP based on the
OPAMP_VREF_SEL bit.

000000: Voltage is VDAC_SRC x 1/ 64.
5:0 OPAMP_DAC|5:0] RIW Oh )
000001: Voltage is VDAC_SRC x 2 / 64.

100000: Voltage is VDAC_SRC x 32/ 64.
111111: Voltage is VDAC_SRC x 63 / 64.

9.1.18 Low Noise Setting Register (Address = 2Eh) (Reset = 00h)
Table 73. Low Noise Setting Register Field Descriptions

Bit Field Type Reset Description

00h: Default setting for normal operation
7:0 LOW_NOISE(7:0) R/W Oh 86h: Enable the low noise mode

Others: Reserved

9.1.19 MISC_ANA: Spare Function Register (Address = 34h) (Reset = OFh)
Spare function register for metal fix

Table 74. Spare Function Register Field Descriptions

Bit Field Type Reset Description

SPI RREG and WREG command address no 0x20h offset

Software writes to 1 and hardware clears to 0.

7 ADDR_OFFSET_DIS R/W 1h
0: 0x20h address offset disabled for RREG and WREG access
1: No 0x20h address offset for RREG and WREG access
6:4 Reserved R/W 7h Always write 0x7h
3.0 Reserved R/W Oh Always write 0
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9.1.20 MOD_STAT: MOD Status Register (Address = 35h) (Reset = 00h)

Device module internal status register, read only

Table 75. MOD Status Register Field Descriptions

Bit Field Type Reset Description

75 Reserved R 0 Reserved

Device is in STOPC mode.
4 SDC_MODE R 0 0 = Device is in RDATAC mode.
1 = Device is in STOPC mode.

Device is in stop status when the STOP command is executed, and in start
status when the START command is executed.

0 = Device is in START status.

3 STOP R 0

1 = Device is in STOP status.

Device in STANDBY status or not
2 STANDBY R 0 0 = Device is in wake up status.

1 = Device is in standby status.

Device initial fault status
1 EFU_UERR R X 0 = Device has no fault status.

1 = Device has fault status.

0 Reserved R X Device initial warning status
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9.1.21 CMD_STAT: Command Status Register (Address = 36h) (Reset = 00h)
Device command status register, read only

Table 76. Command Status Register Field Descriptions

Bit Field Type Reset Description

7 Reserved R/W 0 Always write 0

OFFSET Calibration command execute status
Software writes 0 to clear it.

6 OFFSET_CAL_CMD R/W 0
0 = No OFFSET Calibration command is executed.

1 = Has OFFSET Calibration command is executed.

RDATAC command execute status
Software writes 0 to clear it.

5 RDATAC_CMD R/IW 0
0 = No RDATAC command is executed.

1 = Has RDATAC command is executed.

RDATA command execute status
Software writes 0 to clear it.

4 RDATA_CMD R/W 0
0 = No RDATA command is executed.

1 = Has RDATA command is executed.

WREGX command execute status
Software writes 0 to clear it.

3 REGX_RD_CMD RIW 0
0 = No WREGX command is executed.

1 = Has WREGX command is executed.

RREGX command execute status
Software writes 0 to clear it.

2 REGX_WR_CMD RIW 0
0 = No RREGX command is executed.

1 = Has RREG command is executed.

WREG command execute status
Software writes 0 to clear it.

1 REG_RD_CMD R/W 0
0 = No WREG command is executed.

1 = Has WREG command is executed.

RREG command execute status
Software writes 0 to clear it.

0 REG_WR_CMD RIW 0
0 = No RREG command is executed.

1 = Has RREG command is executed.
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9.1.22 PGAP_OOR_STAT: PGA Positive OOR Status Register (Address = 37h)

(Reset = 00h)
PGAP out of range status

Table 77. PGA Positive OOR Status Register Field Descriptions

Bit Field Type Reset Description

Channel 8 PGA positive out of range status
Software writes 0 to clear it.

7 PGA8P_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 7 PGA positive out of range status
Software writes 0 to clear it.

6 PGA7P_OOR RIW 0
0 = No out of range

1 = Out of range

Channel 6 PGA positive out of range status
Software writes 0 to clear it.

5 PGA6P_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 5 PGA positive out of range status
Software writes 0 to clear it.

4 PGA5P_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 4 PGA positive out of range status
Software writes 0 to clear it.

3 PGA4P_OOR RIW 0
0 = No out of range

1 = Out of range

Channel 3 PGA positive out of range status
Software writes 0 to clear it.

2 PGA3P_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 2 PGA positive out of range status
Software writes 0 to clear it.

1 PGA2P_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 1 PGA positive out of range status

Software writes 0 to clear it.
0 PGA1P_OOR R/W 0
0 = No out of range

1 = Out of range
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9.1.23 PGAN_OOR_STAT: PGA Negative OOR Status Register (Address = 38h)

(Reset = 00h)

PGAN out of range status register

Table 78. PGA Negative OOR Status Register Field Descriptions

Bit Field Type Reset Description

Channel 8 PGA negative out of range status
Software write 0 to clear it.

7 PGA8BN_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 7 PGA negative out of range status
Software write O to clear it.

6 PGA7N_OOR RIW 0
0 = No out of range

1 = Out of range

Channel 6 PGA negative out of range status
Software write 0 to clear it.

5 PGA6BN_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 5 PGA negative out of range status
Software write 0 to clear it.

4 PGA5N_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 4 PGA negative out of range status
Software write O to clear it.

3 PGA4N_OOR RIW 0
0 = No out of range

1 = Out of range

Channel 3 PGA negative out of range status
Software write 0 to clear it.

2 PGA3N_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 2 PGA negative out of range status
Software write 0 to clear it.

1 PGA2P_OOR R/W 0
0 = No out of range

1 = Out of range

Channel 1 PGA negative out of range status

Software write 0 to clear it.
0 PGA1P_OOR R/W 0
0 = No out of range

1 = Out of range
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10. RFAFNZEIR
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TN BHS PRIEERARATNAHNGEN—D, ASAMREREMESELE. ARNERER
HHREEHERREAMINME, ZFR NIRRT STRELAA R SINEE.

10.1 MAB(ER
10.1.1 FKRfERRGMANFiEL

RARERIEIIMAFSEEZIEZS AVDD,

WMNERAKFRREAE, BEEREFIZs OPAMPOUT 1 OPAMPN, 5 OPAMPP EiE&EEZ AVSS B{ERE
FRR{REEERN.

BT EAY 10kQ EBPEESIE TESTN #1 TESTP i&EER AVDD, s{EWNRFKFHREFRFEANIEILEE, WETE)
275, NRFEARIBIREE, WS TESTP #1 TESTN 2%, NRFEEINBIRES, EEERIs BNiRBLRs.,
BFAERNE RGN, BATGESSEIZHERRER. Bd2 10kQ BEEHRSEIRES IHEENS
FESZ DVDD g{ftFEFZ= DGND,

WNERKR(HEA, NS EHIFBEIEDRDYHIZERR, MNRARH RS, 1515 DAISYIN E#EiEEE| DGND,
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ATHA T EEARRE TR EREFHPRMIEIE. WIESEEREETHERKS, LMERERSERP
RAPIEE T, ENETERLIELAERERE. KITIER, AILURERERERSE. SXnIFN
FHHER, BERLIERTAIEREDD. Figure 49 AUAZEIFAENEE T NP213242/213262/213282 AIiEC ST
K&,
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C Analog or Digital )

Set CLKSEL Pin =0
and Provide External Clock
f=2.048MHz

No

Set CLKSEL Pin = 1.
Wait for Internal Oscillator
to Start Up

A

Set PWDN =1
Set RESET =1
Wait at least tpor for
Power-On Reset

VCAP1 2 1.1V

Issue Reset Pulse,
Wait for 18 tci ks

v

Send SDATAC
Command

Set PDB_REFBUF =1
and Wait for Internal Reference

External
Reference

Yes

Write Certain Registers,
Including Input

Set START =1

v

RDATAC

v

Capture Data
and Check Noise

y

Set Test Signals

v

Capture Data
and Test Signal

I/ Follow Power-Up Sequencing

/11f START is Tied High, After This Step
/I DRDY Toggles at fc k / 64

/I Delay for Power-On Reset and Oscillator Start-Up
I1'f VCAP1 < 1.1V at tpog, continue waiting until VCAP1 = 1.1V

/I Activate DUT

/I CS can be Either Tied Permanently Low

/I Or Selectively Pulled Low Before Sending

/I Commands or Reading/Sending Data from or to Device

/I Device Wakes Up in RDATAC Mode, so Send
/I SDATAC Command so Registers can be Written

/1f Using Internal Reference, Send This Command
WREG CONFIG3 COh

1/ Set Device for DR = fyop / 32
WREG CONFIG1 91h

WREG CONFIG2 EOh

/I Set All Channels to Input Short
WREG CHNSET 01h

/I Activate Conversion
/I After This Point DRDY Should Toggle at
Il fok /1 64

/I Put the Device Back in RDATAC Mode
RDATAC

/I Look for DRDY and Issue 24 + n x 24 SCLKs

/I Activate a (1mV / 2.4V) Square-Wave Test Signal
/I On All Channels

SDATAC

WREG CONFIG2 FOh

WREG CHNnSET 05h

RDATAC

/' Look for DRDY and Issue 24 + n x 24 SCLKs

Figure 49. Initial Flow at Power-Up
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10.1.3 ZigHHcE

4GRS NB{HRT, NP2132421213262/213282 R RIEE . S THRBRBEN MES DIN, DOUT,
SCLKFCS. Bl Neti—MIIMAIAES, SBHALIER— 5P Be Lals. B2 N M RENRGE
SHEA 3N,

10.1.3.1 AEZE&H
SERSMRER, AJLMER START (E5KELIRE. WTAERSIEESR, M START (55#I LFHEZIDRDY(S

ST ENERN BEEENEREEN BNESIEMEE, 5217 START #843). Figure 50 B7R7 884
5 START (5 EEREIITA.

Device

START —4 START, DRDY O—» DRDY,

CLK CLK

Device

START, DRDY ©—» DRDY;

CLK

START |_|

I(
—_— n
DRDY; |
— %
(¢
n
DRDY, . LJ
n

Figure 50. Synchronizing Multiple Converters

BEREERED AR, SO — M sMHRE AR, FEARENR%s(CLKSEL S|/ =
1), HFEYRETIRE CLK_EN HFR(IRES 1. TIRETAFREMMIREIINBIT IR,

BRI AN BT RENENEOS IERSMRE: nEIEMETHEiE.

10.1.3.2 tREEcE

Figure 51a 7R TFI NP213242/213262/213282 34 REARIECE. XLRRHEICET —MNEBZIX 16 NE
BRYZES, DOUT, SCLK #0 DIN %_%?E’\Jo FNRFEEE CHID RIEE, SENAICSIKFN/IIEE 1 BIRIEER
%ﬁﬁgﬁgl}gﬁﬁ% DOUT 3 |iZEEETT. ZE&MaFEMtiREiEs DOUT B4k, XMEER AERTAZEHE
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10.1.3.3 FHiEhticE

BITIRE CONFIGT 7788 DAISY_IN fEkEFEEHHE. Figure 51b B/ 7 HEHIALE, AIERXT,
SCLK, DIN#1CS EZMEFZEHER. 284 1 B DOUT 5 |BiZERZIZSH 0 89 DAISY_IN 5|i#), Min/azuEelEE
Piest, WRAGER, 15151 1 BY DAISY_IN 5|ZERER] DGND, SPI EORYZ5EHERT FFEskaN Figure 51 ff
. KB NP213242/213262/213282 254 0 H#UEETHINE DOUT £, MER—1EXA, AEEXHE
NP213242/213262/213282 1% 1 BIRSHIZUETE.

FTirERREM R, E/tEhrIRTE M4 ERE T = ERERY DIN 5IRIH TR, E s RINaRRI ¢,

STARTY O »| START DRDY > iNT START® © »| START DROY T
CLK O » CLK CS |+ GPOO CLK O » CLK Ccs GPO
GPO1
. SCLK |« SCLK X SCLK SCLK
Device O Device O
DIN |« MOSI DIN MOSI
DOUT > MISO DAISY_IN ~ DOUT MISO
Host Processor t Host Processor
—» START DRDY DOUT DRDY
» CLK CS [ Lyl START CS |-
SCLK |« »l cLk SCLK
DIN |« DIN
Devicel DOUT Device 1

DAISY_IN q7

a) Standard Configuration b) Daisy-Chain Configuration

(1) To reduce pin count, set the START pin low and use the START command to synchronize and start conversions.

Figure 51. Multiple Device Configurations

(FERARMEHER N RE TR T LA:
1. BYMIREZEWRAR H— MY SCLK (& Figure 52),
2. FERHEEENERNSFEE, FACSESER=M.
3. i/i\‘%@ﬁ%&@iﬁ&ﬁ%mﬁqﬂﬁ’ﬁﬁ% 0 B%. ReEMiIRE 1 FRE N R ADC ikgiE, H+ N ERPisRE—

MR
HPRIRRNE , BTFEANGSIaRBEEIE . SCLK SFEssNEREE TR ATEESERE DOUT 1Y
EEKE, MEMEDRIEEIR(PCB)BHAE BT ERSSIERTHRANX—ki, £ DOUT 1 DAISY_IN Z[EIHY

BIEIRFERR(FlansR =R BB TRNMESIEIRAYER. B—FHEiEREME DOUT F DAISY_IN Z[EBEA— D fif
KRS, ZRhARERHRIE SCLK 12{HtAf#h. Figure 52 /R 7 HICHHEILAIRT FE.

DouT"

DAISY_IN° _ X mse X Do D _LsBt N
CLKS [ES I B2 A T I I A B L NG - N R e e e
pout 0 X mse® X X X Xse® X xx_ X wmsst X X X st X

Data from first device Data from second device

NOTE: n = (number of channels) x (resolution) + 24 bits. The number of channels is 8. Resolution is 16 bits or 24 bits.

Figure 52. Daisy-Chain Data Word (DAISY_ONE_BIT is ‘1’)
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DOUT!
DAISY_IN° D< msg! X X X LSBY N,

cks __ Jo | _J2l _Js[ | [_Jnl|

pouT 0 X wmsB® X X X X1se® X wmset X X X X set X

Data from first device Data from second device

NOTE: n = (number of channels) x (resolution) + 24 bits. The number of channels is 8. Resolution is 16 bits or 24 bits.

Figure 53. Daisy-Chain Interface Timing (DAISY_ONE_BIT is ‘0’)
AR EHEEERIRNIREHENRA T IREISTHEIRER, RAIREEHEREMA Equation 10 i+H.

fSCLK
N = 10
DEVICES = - Narrs) Normmers) + 24 (10)

Hrh:
e Nairs = D PEREVAT DR[2:01IZE)
e Ncrannews = sH{FHIEBAYEIEEL

f5Ia0, 24 NP213242/213262/213282 LA 24 {if, 8kSPS FUEIEZFIEZITH fscik = 10MHz B, &RZRILUE/ SN ELA
P UEETE—iT.
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10.1.4 BBiFEISESE
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NP213242/213262/213282 UG iEE <SR, (BrH7iE, Mﬁ'ﬁﬁﬁﬁf—"_ILlAIEﬂi’.JihEﬂLLJ_ THREEL
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Figure 54. Overview of a Power-Monitoring System
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10.1.5 EBRES

Figure 55 7~ 7 FIF{# A Rogowski £k, EBRE BES(CT)akéan H BB ENT S&BH TR IRV HEf
EEE., TRRmETERS, REBER)ETERRIBENER, REEENGE HETRETRRAGNAY
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SEA RF BEBAHBzERAREENRMNIEEREFHIRE CONFIG3 f§ OPAMP_REF i, ®JLAM
NP213242/213262/213282 3X1SH1E{mEFE/E[(AVDD + AVSS) /2 |Z51725 8 1, BB IERBIRZERIEES Ees
ML TEFNEREE Rk

R R H T EESAVEEERE R1 AMELAR R EESHIEEILL , LMEAEIT NP213242/213262/213282 iHEIEED 1
ABECE. B, EEFEEEHHTESNSEBEFAERTHEEESMAREEE. s, BERR1 F1R2)
M ARG EEERREREN TIFISBEMIEA. Figure 55a ;R T ESWIARGREN, Figure 55b 7=
H 7 ERumi \FEIER. fEFERIRAYSMNERE B A RS IR, HPERE B ARSI IR ISR AR
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e EMI
C= Filter To PGA
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| » R2 INXN
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(b) Voltage Output CT with Single-Ended Input

Figure 55. Simplified Current-Sensing Connections
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10.1.6 EBEREM

Figure 56 Z/~7 ERMNEDRIHEECNGAREWE., BED ESMNEBTFBLERBEFREETESHN
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Figure 56. Simplified Voltage-Sensing Connections
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10.2 BRIV 3

Figure 57 2/~ 7 NP213242/213262/213282 FR{EMTEReSakiRiFr4kEE 2P0 IT(ETU)RY—EB. Delta-
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RUER(CT )RR GARILLIRFEIR. 1 ERHRITER=Rm AR E. £ BERAT ORI, FRIFFHEAEER
PR=SFERAIEIRECRIF . BBE MR, RCIBKREATIRE, “IRETHIERMAELTEE.

-2.5V 2.5V

R
i 1 AVDD
N IN1P

Voltage Output

Rowz = Cor

gm

L

L

L

L

L
e
i

AN ININ

Breaker Enclosure

Device

NN IN4P
1 Coom
Current Output Rsurben Rsurpen l —— Cor
RFIL
.
A% an IN4N

AVSS

-2.5V

Figure 57. ETU Block Diagram: High-Resolution and Fast Power-Up Analog Front-End for
Air Circuit Breaker or Molded Case Circuit Breaker and Protection Relay
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10.2.1 & Esk
Table 79 /245 7 W& =R RIImA FBRIRTTHEK,
Table 79. ETU Circuit Breaker Desigh Requirements

Design Parameter Value
Number of Voltage Inputs 3
Voltage Input Range 10V to 750V
Number of Current Inputs 5
Current Input Range 50mAto 25 A
Dynamic Range With Fixed Gain > 500:1
Accuracy +1%

10.2.2 FiITHERF

LEBEREE ADC I EEEANEEBE. 2FHBERET ADC JLUINEFSHEE.
NP213242/213262/213282 EER M ERNEBSEEEET: 2.4V F14V,

Equation 11 A 7 Figure 57 S Nim 73 [E=SHIEIERE, (EAZ 1 ERERFEIERS Rovt FIZ P FHERFEFERS Rowv2 A
VAETHRADNE S MRITTH ZIEIHR, FHEZWRIFEEEIER. B EEER. BIRRISESNIRIRE
B, BAST TSRS I NGIMITERR.

D

(0.5 x Rppv2)
6 x Rpy1+ 0.5 X Rppy

F&EEEFE Ron, ESEEEMEFARNEIRE, 1 NP213242/213262/213282 HFEFHIN PGA SE1FRiRITIRE
R, FAEZRIF Rove /)N, FARS{ER NP213242/213262/213282 PGA S S ARISLHETE.

T, Rowti®E D 200kQ, Ronv2i8EBN 2.4kQ, LUEES/EHEE FE EBHIIZKEREMMELHES
R, 24{HFE NP213242/213262/213282 IR 2.4V B ER PGA 183555 2 B, MINEXRTF 750V RYERTIEF.

NP213242/213262/213282 Bidt5 CT RSB FEARITZFEIH(Figure 57 FHY Reuroen) L F=4RBERNIES:
REBR. SREENERE—E, BTFHEEERENS/EERS(Rov ) HEEFEESIIRIES., FLi&IT, Reuroen
REA 33Q., 5 1:500 LY CT —e(HERRT, Z{FERMER 2.4V SEEBEM PGA 1828 2 kECE ADC BF, ADC )
ASHELIREBREIT 25A Mg,

—IRETJRIP NP213242/213262/213282 IA\RZISEMT RS0, MNRMABEETIRENEETE, M)
ﬁJ:E’\J: REGOMET—BIR. EEREMAL, R CTRESAE FHNEREHRINESE, WRESD TR

VIN = Vphase X <

Rrr. Ccom ¥ Cor BIBEETE MANITURE TSNS, 0B Cor @ﬂ&ﬁﬁi@)\Zl@%%ﬁH’éﬁ%&g
RIS, FURSIERENERFARNTR, A AL HinsE(EBIRENEFEES N REeERER—
EBOTINER, LIk, BN PGA FEEEKTR, LURHEVMITIEEIIEE. AR ERETTHES Rewr = 1kQ.
Ccom = 47pF # Cor = 0.015pF, iZ—MiIEIRESF=4EBIT 2kHz FUHERTHERVSTERIGN, BEB1E 50Hz B 60Hz &
S SNSRI 30 NMEIKR. BNmNBERERS 3dB & LEIE) 5.3kHz,

FMEIRFGREBMNEAZIBHS INIRE. 5P BEFRIIRID CT AIREREBmAZIBH 2B5 I NSiA+1%HIE
MiRE, 10P FBEZRA CT algERr~EBIA+3%ANRE, AHHEERES |INERSEMEEEFIARNRE, X
TEHEERA, REUBESEMEE S IRE D ERNS. &E, BRESSIANKERE. BmiRENSE
IRESFTIRIRE., IEXEMSHEREZL.
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10.2.3 M

{£ALLS Figure 57 SPATRERIGIURITRIRSERNERE. BATHREAL CT 2 CT1231 (0.3 4, L.
5:2500 B3 E=R). EFIER N, HBEUERTAI— AR = NEEREEE, 75 RMS IASEESS
BHHTHERIAOTEIRZ, BTSHNERENATR Equation 12 Fivr, EUREEA 2.4V § 4V WEESERE
SRENRY, TERTERR T, WERBESEL1%LIA.

M LA %) (Measured — Actual) % 100 (12)
easurement Accurac =
y L Actual
TBD TBD
Figure 58. Input Voltage vs. ADC Measurement Error: 2.4V Figure 59. Input Voltage vs. ADC Measurement Error: 4V
Reference Reference
TBD TBD

Figure 61. Input Current vs. ADC Measurement Error: 4V

Figure 60. Input Current vs. ADC Measurement Error: 2.4V
Reference

Reference
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11. EBi[EFRIN
11.1 FEAIRE

EIRE LB ZHI, FrEE=fIEUa N IUNRERY, FEBA, BrEXWESHREAEBEE, BERERSEALL,
4l Figure 62 Ffi7.

FTHRBEAIIREE, AEHAR CLK 5|IBHEMERIMES, SERTE tror, 2A/SEFARESETS|fE) RESET
i LRI PRI FHVEF R . 1E teor [EER VCAPT BBEEAT 1.1V [S(ABIEARISE ) R HE,

FE:
tror 7 Table 80 F¥HIA,

« VCAP1 S|EiiZerERTEIA RC BIEIEAURE, £ Figure 62,

FERESETS IS, WEESFSHITHRIE, BXFHMERE, 1550 CONFIG1: CONFIGURATION REGISTER 1
(ADDRESS = 01H) (RESET = 91H)3B%. _HFF5IAYF0 Table 80 Ffi7x.

) OO -
Supplies
tee@)
1.1V ‘
VCAP1 ~
VCAP =1.1V Start gsing
18 x toik device
RESET thsr — P [€—

(1) Timing to reset pulse is tpor Or after tgg, Whichever is longer.
(2) When using an external clock, tpor timing does not start until CLK is present and valid.

Figure 62. Power-Up Timing Diagram
Table 80. Timing Requirements for Figure 62

Parameter Symbol Min Max Units
Wait after Power-up until Reset tror 218 tewk
Reset Low Duration trsT 1 tek
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11.2 EFFIMEREBRHE

NP213242/213262/213282 AT EIRIE X ET e ERZEMERERIRE. mHITEUREIRESRF
B, HRHUEEIR(AVDD 1 AVSS), #=E]R(DVDD)F AR REEE(VCAPX 5 I RIRFSHSRE, L,Lﬁﬁ{%riam EBIR
BB SRR NS IR A SRR IRE T AVDD, AVSS #1 DVDD BIRHEE=R, VCAPx B (SRR /EE
RNERFEE., Table 81 7H T AEHAEE. HIDBELAN BTt LREAHEFERAEEE.

Table 81. Recommended External Capacitor Values

Position Pin Description Recommended Capacitor
Value
28 VCAP1 Bandgap voltage for the ADC 221F to AVSS
30 VCAP2 Modulator common-mode 1pF to AVSS
55 VCAP3 PGA charge pump 0.1pF || 1pF to AVSS
26 VCAP4 Reference common-mode 1yF to AVSS
24 VREFP Reference voltage after the internal buffer 0.1pF || 10pF to AVSS
19, 21, 22, 56, 59 AVDD Analog supply 0.14F || 14F each to AVSS
54 AVDD1 Internal PGA charge pump analog supply 0.1pF || 1pF to AVSS1
48, 50 DVDD Digital supply 0.1pF || 1uF each to DGND

11.3 EPIRIEHRIRANS FiEE

Figure 63 T/~ 7 ZERERBAREEIRAY NP213242/213262/213282, TEMRGIAR, #EHlEEEAVDD)LEIItE(AVSS)
HE%E, HFHEDVDD)LAEFI(DGND)ASE, HEPREEIFET T LIERT, NP213242/213262/213282 2§
AVDD = 2.7V ZE 5.25V USRS E.,

+3V
o +1.8V
o
;EMJF ;;O.luF {I;Io.luF ;I;llpF

AVDD AvDD1 DVDD

VREFP
1pF 10pF

——t————
VREFN Oﬂ

VCAP1

RESV1 .
Device VCAP2
VCAP3

VCAP4 J L
AVSS1 AVSS DGND
HF 1pF 0.1uF 1uF 2.2uF

NOTE: Place the supply, reference, and VCAP1 to VCAP4 capacitors as close to the package as possible.

Figure 63. Unipolar Power Supply Operation
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11.4 WIREEBRNS SR

Figure 63 7R 7 iEEZEINURERIRAY NP213242/213262/213282, 1EIt~ i, 1EHIERIJR(AVDD)LUEIE(AVSS)
F2%, HFHIR(DVDD)LAZEHE(DGND)ASE, HIEXWREIFEIL T T{ERY, NP213242/213262/213282 3745
AVDD F[1 AVSS = 1.5V £+2.5V HIEHEEIREE.

+1.5V
o +1.8V

' ‘ ;l;o.lpF ;l;luF

1pF 0.1uF
AVDD AVDD1 DVDD

v <
VREFP —¢——

VREFN

1uF 10pF

-1.5V
VCAP1

RESV1 .
Device VCAP2
VCAP3

VCAP4

AVSS1 AVSS DGND

€7 o 1uF T 1UF ==2.2)F
4

J:1 F IO.lpF
T &

o
-1.5vV

Figure 64. Bipolar Supply Operation
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12. fols
12.1 6 R{ER

BN AR5 B EDRIFB IR (PCB B R AR EIR T SCE, N B SR E R SIS ELAM(Ian ADC,
MUKRS. EERER, HiREEIRaR(DAC IR MUX) SEAME(GINREHIRE, SRrIwiEEiE:(HCPLD), I
37-RI9RIE] RS (FPGA). S3SI(RF)KIARS. 1BRERTRL(USB)KURRRFIFTRiS/ERS. Figure 65 27 7 RIFTH
IERITAI. =24 Figure 65 IR 7T THIMENIRT A, B NNABIRENEX TATRAIUTAAK, Tt
Z?%ﬁ%@%ﬁ%%"&_ﬂ ERER, MEEEEMITNS—hRE, EEREHITEMAFH TR

Ground Fill or T‘il = Ground Fill or
Ground Plane n O Ground Plane
]
) g Supply
g @ Generation
O— Signal 59 ||
Conditioning
) —— . . — Interface
(Rcaﬁllljters Device Microcontroller L | Transceiver
( ) Amplifiers) ;)5 5 Connector
= g or Antenna
c
S S
( ) | Ground Fill or -% o Ground Fill or
Ground Plane o o Ground Plane

Figure 65. System Component Placement
TEELR T NP213242/213262/213282 faSRI—LE AR, LISKIS ADC RIE(EIERE. HERAVEEMEERK
HRIFANRLT.
IR AR ES. 555, EhBAITRIER T, SHRERS MEUSOIEFERD. BHFLRTEER
MR, XMEEA LS FIRERSEEIUESE.
B ERI LA 79t (AGND A I3 E(DGND), BIXREXMER. BHFESHERFFEL, BRIUES
BERFRE L. (FARBRIRE—S, EHIMIIEEFEZ ERIDBEITE ADC ShEEE—ite.,
REtERYIERESE LRI=HXE,.

R RGRZIRER, (SSRERRERTNR)NEE Lnal, REtERRIIEEEEMTERE IR RS
SIS, NEROEEIS—ZISREIRA 7R, WRERMBHAERKIEEZ, SFS1E5RY
MEMSIEN. BRMESEEZXE EMI TR,

IR LRSI AR RSINRE, FMEASRESRIA RS ANETIL. BERERRNET
ReJgeRinEiRE—B LA ERESR,

BEESERAEIMAVERAZ BESE— N BER. EVHEBVAEESREN. RFHBERTNE
BEE COG (NPO), BEBRERIMREIEIRAERMSTE.
12.2 HRl

152% EVM & SIOATIHEESTT.
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13. Package Information
The NP213242/213262/213282 is available in the QFP-64 package. Figure 66 shows the package view.

C0.60X45°
(@x)

m\q

SECTION N-N

9.90 +0.10

DETAIL X

R0.30 Typ
All Around

0.20 Min

0° Min
Q,e@
@

A &

R0.10~0.20

12° All Arount

E
©

©

8

re

o

o

5]
A2

S

10.00 £ 0.10

T

0.25 Base
Gate Plane

O cee |C
Z Tu“uuu‘uL

12 All Around o N
o " TL s
e
DETAIL ¥
Figure 66. Package View
Table 82 provides detailed information about the dimensions.
Table 82. Dimensions
Dimensions in Millimeters
Symbol
Min Max
A 1.60
Al 0.05 0.15
A2 1.35 1.45
D 11.80 12.20
D1 9.90 10.10
E 11.80 12.20
E1 9.90 10.10
L 0.45 0.75
L1 1.00 REF
T 0.09 0.20
T1 0.097 0.157
a 0° 7°
b 0.17 0.27
bl 0.17 0.23
e 0.50 BASE
H 7.50 REF
aaa 0.20
bbb 0.20
cce 0.08
ddd 0.08
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14. Tape and Reel Information

Figure 67 illustrates the carrier tape.

+0.1 4.00 +£0.10

@1.50Min 0.0 2.00+0.1 1.75+0.10
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= ]
A A T
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[

R0.50 Typ

1.60 +0.10

16.00 + 0.10 12.50 + 0.10

2.05+0.10

Section Y-Y

10.25+0.1

WL!H [T T —
|

Section X-X

g
5
°
®
)
e
=
N
=
w
.
)
o
e
REF. 0.4

ulative tolerance of 10 sprocket hole pitch: +0.20 (max).
not to exceed 1mm in 250mm.

Figure 67. Carrier Tape Drawing

Table 83 provides information about tape and reel.

Table 83. Tape and Reel Information

Package Reel/ Inner Box/ Inner Box Carton
Type Reel Qty/Reel Inner Box Carton Qty/Carton Size (mm) Size (mm)
QFP-64 13” 1000 1 8 8000 358*340*50 430*380*390

Figure 68 shows the product loading orientation—pin 1 is assigned at Q1.

o O O O

\‘k

Pin 1

Ql i Q2 Qli Q2

Q3 i Q4 Q3 Q4

* Q: Pocket quadrant

Figure 68. Product Loading Orientation
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