DAC (avsddac_3v3) spec sheet for 180nm tech node

* Specs released under APACHE LICENSE 2.0

* Please contact Kunal at in case of
any doubts

https://www.vlsisystemdesign.com/
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Application Note for dac (avsddac 3v3)

1.8 voltage domain 3.3 voltage domain

dguodudd

8

adc lo
adc hi

L L
—

avsddac_3v3

3.3 voltage domain

raven_SoC

IRININIRIRIRININIRIRIR]




avsddac 3v3 preferred dimensions,
pin locations and metal layers

195.58 um

avsddac_3v3

wn Sy /11

Bl VDD, VSS pins (metal2) — 1.5um x 0.8um I \/REFL, VREFH pins (metal2) — 9.48um x 0.8um

W D[9-0], EN pins (metal3) — 0.28um x 0.28um NS OUT pin (metal3) - 0.8um x 1.6um
I VDDA, VSSA pins (metal3) — 0.8um x 3um
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avsddac 3v3 operating modes

VMIN = OV VMAX = 33V

10-bit digital
inputs (1.8v)

Analog Ground = 0V

avsddac_3v3

Logic ‘1’

I 1.8v
Logic ‘0’

EN =1

<+— Analog Supply = 3.3V (for analog parts)

—p Analog Output

Digital

1 Ground =0V
Digital

Supply = 1.8V
(for digital parts)
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1022/1024

Full scale voltage

avsddac 3v3 operating modes

I Accuracy 0. 09%

VFS =0V to 3.297V b o VMIN =0V VMAX = 3.3V

Vout/Vrer
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10-bit digital
inputs (1.8v)

avsddac_3v3

Logic ‘1’

I 1.8v
Logic ‘0’

EN =1’ — Analog Output

code (digital) | lLSB 0.00322V or 3.2mV (1LSB = Vgee/2N) |
- Resolution = 10bits (For Vggr=3.3V) :

https://www.vlsisystemdesign.com/



avsddac 3v3 operating modes

Full scale voltage : Differential nonlinearity 1

I _
VFS:OV to 3.297V I————(ENL—):—%———J‘ VMIN =0V VMAX= 3.3V
Vout/Vker DNL = Actual height — Ideal height
1023/1024 ;/

1022/ 102i ‘

- 10-bit digital
inputs (1.8v)
avsddac_3v3

Logic ‘1’
3/1024 m Logic O I 1.8v
T pmmmm———— -~ EN=1
| i ' —p Analog Output
2/1024 == Actual Height : g Y

DNL,(LSBS)

1/1024

= Input code (digital)
10°’h0 10°h1 10’h2 10’h3 10’h3FF

» Input code (digital)
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avsddac 3v3 operating modes

Full scale voltage : Integral nonlinearity :
Ves =0V to 3.297V l___(_ll\lL_)_E'IL—S_B___.! Vimin = 0V Viax = 3.3V
Vour/Vaer INL = Actual Vo1 — Reference Vgt
1023/1024

1022/102i

10-bit digital

inputs (1.8v) avsddac 3v3

Logic ‘1’
3/1024 == Logic ‘0’ I 1.8v
EN =1 — Analog Output
2/1024 =
1/1024 == INL (LSBs)
1 ————————————————————————————————————————————

> Input code (digital) 110

10’h0 10'h1 10’h2 10’h3 1W0h3FF " TTTTITI0rTITIqIngyg) wesessscamununas
0,06 [pmmmmmmmm e

Input code (digital)

\4

https://www.vlsisystemdesign.com/



10 bit dlgltal
inputs (1.8v)

Logic

1.8v
Logic ‘0’ EN =

EN =0

avsddac 3v3 operating modes

11’

VMIN = OV VMAX = 33V

IIDDA 1uA with EN=1 :

I = 310nA with EN=0 :

Conversion time = 0.5us Analog Ground = 0V

avsddac_3v3
<+— Analog Supply = 3.3V (for analog parts)

Analog Outpu/\/

lll

Digital

Ground = 0V
Digital

Supply = 1.8V
(for digital parts)
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avsddac_3v3 plots and values needed

1) DNL vs Digital code at Vi =Vp=3.3V and T=20C & 85C
2) INL vs Digital code at Vi=Vpp=3.3V and T=20C & 85C
3) DNL vs Digital code at V= 1.25V, Vpp=3.3V and T=20C & 85C

4) INL vs Digital code at Vg=1.25V, V;5=3.3V and T=20C & 85C
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