ADC (avsdadc_3v3) spec sheet for 180nm tech node

* Specs released under APACHE LICENSE 2.0

* Please contact Kunal at in case of
any doubts
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Application Note for adc (avsdadc 3v3)
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avsdadc 3v3 preferred dimensions,
pin locations and metal layers

195.58 um

avsdadc_3v3

wn 0Ss'¢9t

B D[9-0], EN, EOC, CLK, START pins (metal3) — 0.28um x 0.28um

I VDDA, VSSA pins (metal2) — 0.4um x 3um
I \VREFL, VREFH pins (metal2) — 9.48um x 0.4um Hl VDD, VSS pins (metal2) = 0.4um x 1.5um
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avsdadc_3v3 operating modes

VMIN = 0v VI\/IAX = 3.3V

10-bit digital <+— Analog Ground = 0V
outputs (1.8v) .
" _ avsdadc_3v3
Digital Supply = 1.8V = <+— Analog Supply = 3.3V (for analog parts)
(for digital parts)
Digital <+ Analog Input
Ground =0

1.8v

I 1.8v
I Logic' '} EOC = ‘1’
Logic ‘0 EOC - 101
1.8V FCLKIVIIN = 10kHZ
Feumax = 2MHz | :OII Ell\'ISZ’l'

[faY4
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Output code

avsdadc_3v3 operating modes (For F ,=1MHz)

: 1LSB = 0.00322V or 3.2mV (1LSB = Vgg/2N) |
i
|

For VINyx = 3.297V,

Output = 10’h3FF (all 1’s)

Resolution = 10bits (For Vggr=3.3V) :

VIVIAX =3.3V

(dlgltal)A ,,/ ,,
10’h3FF s &t
,/
U4 o o e
LO'h3EE - ’ 10-bit dn(gltal )
. T g e ’ outputs (1.8v
: LEEIN :/’ ; P
| Width = 1LS§'1 /
10’h3 ==
10’2 =
10°h1 g 1.8v 1.3y
% ,, : : : | ogic 0 Logic ‘0’ | EOC =
O | | s i — Vin/Vrer —I EOC="0’
0 1/1024 2/1024 3/1024 1023/1024 1024/1024

18V FCLKIVIIN = 10kHZ
Fekmax = 2MHz Logic ‘0’ | EN = ‘1’

1.8v
EN =0
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avsdadc_3v3 operating modes (For F ,=1MHz)

DNL

DNL Actual step width — Idealstep W|dth

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

0.6
10'hQ

Output code -0.8

(LSBs)

digital ’
( g )A \/ ,, v
10’h3FF s = W

/’ /’

10’h3FE

10-bit digital
outputs (1.8v)

10’3 =
10’h2 =
10’h1 =
’ ’ | | 1
10" e e e | | > Vin/Vrer
0 1023/1024 1024/1024
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18V FCLKIVIIN = 10kHZ
Fekmax = 2MHz Logic ‘0’ | EN = ‘1’

Input code (digital)

VM|N=OV V AX =

avsdadc_3v3

1.8v

Logic ’O:I

1.8v
Logic ‘0’

EOC =0

1.8v

EN =0

EOC =

lll

/\/

<+— Analog Input



avsdadc_3v3 operating modes (For F ,=1MHz)

e —————————— . NNSED)

INL = Actual code — Reference code 10'ho

Output code

(digital)A

10’h3FF

For VINMAX = 3297V, 1.5 e

Output = 10’h3FF (all 1’s)

10’h3FE

r
1 Actual code !

l.———-‘____,l,,
4

o 10-bit digital
" outputs (1.8v)

................. i ! > V\n/VRer
1023/1024 1024/1024 1.8V Feiaun = 10kHz
Feikmax = 2MHz
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e avsdadc_3v3
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Logic ’O:I

Input code (digital)

<+— Analog Input

I 1.8v
Logic' '} EQOC = ‘1’

EOC =0

1.8v

I 1.8v
Logic’O’} EN = ‘1’

EN =0



avsdadc_3v3 operating modes (For F ,=1MHz)

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

J-C—LE Vuin = 0v Vuax = 3.3V
Sl
enai)led
=N start art

A 4

START ST

wn
—t

EOC h T2 iStar of cbnvel‘smn- i Fnd of C()nive rsion
‘ IEE IR NN R CER
Track VI Co:mpzire Vi anid internal V| K _rack VIN._><_Compare I<— Analog
Outprst oo ] Input
D[9:0] Xl |te|! d: ! teriinedl:late c:lgltail OUth“ : alid Digital codx
A L8y I XY
ogic =1’
T1 = START signal duration min 2 clock cycles Logic fol Eogc = EoC="1
T2 = SAR preparation time is up to 2 clock cycles -

18V FCLKIVHN = 10kHZ

Feumax = 2MHz | E1N8:’1’

T3 = Conversion time is 10 clock cycles
T4 = At least 1us needed to track V
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avsdadc_3v3 plots and values needed

1) DNL vs Digital code at Vier=Vpp=3.3V; F (=2MHz and T=20C
2) INL vs Digital code at Vi¢=Vpp=3.3V; F (=2MHz and T=20C

3) DNL vs Digital code at V= 1.25V, Vpp=3.3V; F(=2MHz & 1MHz
and T=20C

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