MCU ADC basic parameters-without calibration

* Analog front -end
3.2 ADC reference

/*Vref extreme values are he, the detailed info at voltage reference section

* Vref extreme values are normal mode, not in calibration state: Evrpr 1vs= <VREF1V8_,,M—VREFIV'S;,W,,L) =13 mV
VREF yy in=1.78TV VREF 5 pnae=1.813 V
VREFy, —VREF
VREF error: 1V8_maz W nom _ 99 /*LSB
LSB

3.3 Input stage-sampling /*Rs, Cs-sampling parasitics

Sampling parasitics: R,,=12k2 C,=8pF 828ADCInputModsl
Sampling time: T gample =75 N8 oG - -
o < s T
Conversion time: T ons =250 ns 5 1 1
Sampling loss ( due to finite samplin time)

Figure 6-1. ADC Input Model

Sampling parasitic time constant: T,,=R,-Cy
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Settling factor during sampling:

T sumpi
1—(e ):9.996-10’1

~ Teample
Sampling loss(fractional ) lossg:= (e Tor ): 0.0405% /*of sampled value-prportional with the
33V amplitude
loss, I;SB =3.038 /* 3*LSB @full scale, negligible?

Note: all of sampled sub-circuit attached by 10 -15nF so sampledcharge loss calculation is not necessary

3.4 Input stage AMP-Gain and offset
Gain Error: Eq:=5-LSB
Offset Error: E,:=4.LSB

Input leak current:  I;,.:=1.2 pA

* ADC conversion parameters:

3.5 Digitizing error params /*TUE-Total Unadjusted Frror,  INL, DNL

7 Differenfial Noﬁ—lineaﬁty 7 7 VDNL:: 1 oLSB:ﬁ.Aﬂ ﬁV 7
Integral Non-linearity INL:=2.LSB=0.879 mV
TUE/*TUE-Total Unadjusted FError Not defined separately
3.6 ADC resolution-By amplitude /*count
ADCy;, =12
ADC, =24 _1=4.095.10°

“ resolution *

VREF 1V8_nom

LSB=
2ADC,,,¢_ 1

=0.44 mV /*most ADC parameters are expressed in LSB




3.7 ADC reference

MCU ADC basic parameters-expressed by calibration reference

* Analog front -end

Eyvrpp_ca _

VREF cal error: =
LSB_cal

29

/*Vref extreme values are he, the detailed info at voltage reference section
* Vref extreme values are normal mode, not in calibration state:

/*LSB-really large!!

VREF cal_min= 1.638 V VREF cal_mazx VREF, cal_nom = 1.65V E VREF_cal *= (VREF cal_max — VREF, cul_‘umn) =12 mV

| 3.8 Input stage-sampling

*Rs, Cs-sampling parasitics

/* No change, due to calibration

Sampling parasitics: R,,=1.2 k2 C,=8 pF EAASADCInputods!
xoc
Sampling time: T gamplte="75 N8 Aoci - =
o < % T
Conversion time: T 0ns=250 ns i 1 1

Sampling loss ( due to finite samplin time)

Figure 6-1. ADC Input Model

Sampling parasitic time constant: T,,=9.6 ns

Setﬂing factor during samp"ng; _ Tsampie Copyright 2025 Texas Instruments Incorporated
T Prosuct Folde Links: AMZ63P4 AMZ263P2 ANZ63P4-01 AN263P2-1
1-{e "™ )=9.996.107"
B T yumpte
Sampling loss(fractional ) loss,:= (e T ): 0.0405% /*of sampled value-prportional with the
amplitude
loss, ———=3.314 * 3% SB @full scale, negligible?
* LSB_cal - SmE

Note: all of sampled sub-circuit attached by 10 -15nF so sampledcharge loss calculation is not necessary
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| 3.9 Input stage AMP-Gain and offset

Input leak current: I, :=1.2 pA

Gain Error: Eg cqr=0+LSB_cal

Offset Error: Ej q=0+LSB_cal

| 3.10 Digitizing error params

* ADC conversion parameters:

/*TUE-Total Unadjusted FError, INL, DNL

Differential Non-linearity
Integral Non-linearity

TUE/*TUE-Total Unadjusted FError

DNL_cal:=1-LSB_cal
INL_cal:=2-LSB_cal

Not defined separately

~3.11 ADC resolution-By amplitude
ADC); =12

=4.095-10*

VREF,
LSB_cal=

ADC,

resolution

2AD(JM_ 1

cal.mom _ 0,403 mV

/*most ADC parameters are expressed in LSB




4.MCU ADC working range and accuracy calculations

4.2 ADC Input voltage range:

VREF 5 min=1.787 V' VREF 3 pay=1.813 V

‘ 32 .
V_iMapc mee = = *VREF\yg 1, =3.178 V

AM263P4, AM263P2, AM263P4-Q1, AM263P2-Q1
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6.8.2 Analog to Digital Converter Characteristics

This section describes the Analog to Digital Converter electrical characteristics required to ensure proper device

operation.

6.8.2.1 Analog-to-Digital Converter (ADC)
‘over operating junction temperature range (unless othervise noted)

Limit max: Result: o Comvrson Fangs (|t < VD853 . P
Limit max:
V_iNype mae=3-178 V
Note: in case of 3.3V, ADC input voltage range can be failed
4.3. Final accuracy: MCU ADC accuracy without offset calibration
VREF error: Evyppr 1vs=12.6 mV Bvaeravs _og 665
- LSB
Integral Non-linearity INL=0.879 mV INL ; DNL )
LSB LSB
Differential Non-linearity DNL=0.44 mV
. Eq
Gain Error: E;=2.198 mV =
LSB
Eo
Offset Error: E,=1.758 mV =
LSB

Eupe rorar=\Bvrep s’ +INL* +DNL* + Eg* +Eo’ =12.948 mV

E spc_rorar, —99 /*LSB
LSB

+Calculate leakage current for external circuit analysis




5.MCU ADC accuracy after calibration
Calibration procedure isof MCU ADC within the board is not clear for the author at this moment

Supposing calibration will be executed on room temperature 25C
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TOLERANCE: TOLERANCE:
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- 0.5% for TLV431B

‘ « Reference voltage tolerances at 25°C

+Calculate leakage current for external circuit analysis

6.SUMMARY

WITHOUT CALIBRATION: WITH CALIBRATION:

E spc toraL —99 /*LSB lEADC_CAL_TOTAIJ _¢ /¥LSB
LSB LSB

+Calculate leakage current for external circuit analysis

FOR SUPPORT TEAM:

PLEASE DESCRIBE THE CALIBRATION PROCEDURE AND PARAMETERS!

HELP ME TO FIND THE ADC ACCURACY AFTER THE CALIBRATION!




