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Application Note for adc (avsdadc 3v3)

1.8 voltage domain 3.3 voltage domain 2,

IRINIRINIE U

adc lo
adc_hig

— 3.3 voltage domain

raven_soc

I'II'II'II'II'II'II'II'I\I'II'II'II'I

ININIRIRININIRININIRIN]




avsdadc 3v3 preferred dimensions,

pin locations and metal layers *

195.58 um

avsdadc_3v3

B D[9-0], EN, EOC,GLK, START ;15 ;metal3) - 0.28um x 0.28um

I VREFL, VREFH pis (metal2) — 9.48um x 0.4um Hl VDD, VSS pins (metal2) — 0.4um x 1.5um

I VDDA, VSSA pins (metal2) — 0.4um x 3um
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avsdadc 3v3 operating modes

Viin = 0v Vyax = 3.3V
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outputs (1.8v) -
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Output code

avsdadc_3v3 operating modes (For F, ,=1MHz)

"11SB = 0.00322V or 3.2mV (1LSB = V. /2Y) |
: Resolution = 10bits (For V,.=3.3V) :

For VIN,,, = 3.297V,
Output = 10’h3FF (all 1’s)
4

(digital) \./ ,,
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/, I,
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. I --------- l ,/ :,/
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10-bit digital
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avsdadc_3v3 operating modes (For F., ,=1MHz)

0. 8LSB |

| leferentlal nonlinearity (DNL) =
DNL Actual step width —

Output code

Ideal step width

For VIN,,, = 3.297V,
Output = 10’h3FF (all 1’s)

DNL,(LSBs)

Input c@de (digital)

(digital) \.{/ P
10’3 FF mpe— p - ’/
/, 4",
R4 _hi . .
10h3FE = o, 10-bit digital
e /5/ outputs (1.8v)
i avsdadc_3v3
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7 2
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1.8v
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avsdadc_3v3 operating modes (For F, ,=1MHz)

i ' INL ([SBs)
Llntegral nonlinearity (INL) = 1.5LSB [ LT
INL = Actual code — Reference code LOho nput coddTdisal)
................. nput code (digita
FOr VINyay = 3.297V, 1.5 ot LLTERRND ommrerererees ’ °

Output code Output = 10’h3FF (all 1’s) V.. =0v V. o = 3.3V
(digital) \{' / ||

10’h3FF g = s

/,, ",
I o g 10-bit digital

Vs outputs (1.8v)
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avsdadc_3v3 operating modes (For F, ,=1MHz)

Total conversion time = SAR prep time (2 clock cycles) + Conversion time (10 clock cycles)

T
— Vi = OV Vigay = 3.3V
Uy U Uyt
i i i i EN§=1, j\DCienai)Iedg i
EN AR
c1a SN N T A I S I start
START T T N N N S S A
EOC T3 i i :Sta"i of C‘:’“VGESiO“i L | Endof conversiof
SRR REE N
Track VIN > Co'h‘\pa'?re Vi, anid lnjternhl VEA& LX Track VIN. > Compare I<— Analog
Outpet N N N N I TSR Ny Input
D[9:0] > 1:p iteliatior?s ofj!nterilnediiate c!|gitail out:bu i alid Digital cod5\4*<
N N |_1-8V M T
. : . ogic =1
T1 = START signal duration min 2 clock cycles Logic ‘0 C EOC="1
. . . EOC="0
T2 = SAR preparation time is up to 2 clock cycles
T3 = Conversion time is 10 clock cycles 1.8Y) Foain = 10kHz Ty
T4 = At least 1us needed to track Vy Feumax = 2MHz Logic 'O'I EN = ‘1’
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avsdadc 3v3 plots and values needed

1) DNL vs Digital code at Vy=V;p=3.3V; F (=2MHz and T=20C
2) INL vs Digital code at Vy¢=Vp=3.3V; F oy =2MHz and T=20C

3) DNL vs Digital code at Vgg= 1:25V, V;=3.3V; F(=2MHz & 1MHz
and T=20C

4) INL vs Digital code at Vgg=1.25V, V,,=3.3V; F (=2MHz & 1MHz
and T=20C
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