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TTHFAJANDAIBE

AIN_P

W/

CIN | ¢ . In sample mode 60 .
nput capacitance In hold mode 4 P
AIN P 300
) — — AMA——
SAR ADC
Simple model 4oF— A V¥V REFP 60pF ——
N-Bit e L
Register swF— VA 60pF ——
AIN_N 300
)_ . o o AN o\o
Input stage detailed model
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FFATANDAARNER

l,, Input leakage current +1 A

-1ROuV146 1UA Vref AVDD DVDD
Cer1 900p =

. ADS9110
Cera 900p =

——A

- 10pV+ 1A AGND  DGND

wi# TEXAS INSTRUMENTS




FFTFATAADAANA VE—F VR

- 7.5mV +

Vin=10vV  1kQ
) AN

ADS8681

—_—

. _(Vin=25) _
lin = RN = 7.5MA

1MQ
AIN_P W %

PGA

1MQ
VWV }’d O Vbias

4.096V
Reference

5V 3.3V

ADC
Drive

AIN_M

Vref AVDD DVDD

AIN_P

AGND DGND

= Y4
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S BE

All specifications are for AVDD = 1.8V, DVDD = 1.8V, V... = 5V, and f,;, = 2Msps, unless otherwise noted

Vree Reference Input Voltage Range 2.5 5.0 V

a 1.5 N\ 0.75 Y& 101 18 Y4 R
. Maximum -113 124
1 @ 05 & 100 175
& i -114 [ 123
g Maximum *_'; g 0 /’/ ;, m .
= 05 £ 025 5 o z s - 12
g c = 2 — ~| THD @
£ 0 S 0 ® 9% 165 2 e 116 -— 121 g
s S 14 SNR | &~ || e £ o S b
5 2 A P R R o -17 = 120 &
© === - = @
T 05 £ 025 o iy 16 £ -] a
E Minimum E N ENOB 155 -118 R AT
E £ 05 _ 7 : SFDR
Minimum -119 118
05 15
-1.5 -0.75 25 3 35 4 45 5 -120 "7
2.5 3 35 4 45 5 25 3 3.5 4 45 5 Reforence Volage (V) s 25 3 35 4 45 5
Reference Voltage (V) cooe Reference Voltage (V) €005 Reference Voltage (V) e
Ta=25°C T, = 25°C fiy = 2 kHz, T4 = 25°C fin = 2 kHz, Ta = 25°C
\ Figure 13. INL vs Reference Voltage J\ Figure 14. DNL vs Reference Voltage I\ Figure 21. Noise Performance vs Reference VoltageJ Cigure 22. Distortion Performance vs Reference Voltage
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)27 ULIARAATDAAER

During conversion,
Reference input current 1MHz sample rate, 300 HA
midcode
Input leakage Current 250 pPA
Cree Decoupling capacitor at the reference input 10 22 UF

|/ Conversion Start

-

IR

T 11111l lirei1lld

Initial Transient

Bit Transients (18)

/ Stop Transient

~500ns »|
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VAT LR BENGEERR

Number of Codes = 2V

FSR
Visp = N

Where

V|, sg = The minimum resolvable voltage
width

FSR = Full Scale Range
N = Number of bits

FSR 2V
VLSB — ZN — 24_ — 0125V

Number of Codes = 2N =24 =16

2" codes

16 codes
<

0000

N = 4 bits

Digital Output

1111
1110
1101
1100
1011
1010
1001
1000
0111

0110
0101
0100
0011
0010
0001
0000

A Ideal Transfer Function

L R Y Y R L R P Y R Y Ry
4
4
o
o
——
o
4
, .
1 L]
4
r ,
o
o

Full Scale

T = - Range = 2V

A B B

o | | | | | | | | | | | | |
1 1 1 1 1 1 1 1 1 1 1 1 1 >
A R o
N 0N TN o X N 0N TN o
(0 0 (0 o ul ul (03]
Analog Input
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AT LR W5 IFE#RME (DNL)

DNL[k] = W[ké_ ¢
Wlk] =T|k + 1] — T[k]
WIk] the measured code width.

T[k] The voltage level where a

code transitions
Q ldeal code width

1111 .

1110
1101
1100
1011
1010
1001
1000
0111

0110
0101
0100
0011
0010
0001
0000

.......................................................................... —
T '
(]
(]
(]
—— " ]
4 )
l' :
. I N NN NN (NN N NN NN N N NN N S
— +r + t+tr t+r +r +r t+t & +t +t &t T+t .
O B N W [ o) NN ( O B N W o)) (
RN o9 N > A RN o9 VN > A
Ul ul (6 o () Ul (6 o

“—>
Ideal
Code width

DNL=0

“—>
Long code
DNL = Positive

Short code
DNL = Negative
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SATLYMRE: /—- Sy - O—F (NMC)

NMC

Integral Nonlinearity AVDD = 3V 12

Bits

1111
1110
1101
1100
1011
1010
1001
1000
0111

0110
0101
0100
0011
0010
0001
0000

Missing Code

STT'0 ]
szo+ |
SL€0 T
50 T
5290 T
SL0 T
S/8°0 T
0T +
STUT T
70 T
SL€0 T
50 T+
5290 T
SL0 T
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— FIZ &k 55 IEERTE (DNL) DZES)

PARAMETER ADS9110 TEST CONDITION MIN TYP MAX UNIT
SYSTEM PERFORMANCE
DNL Differential Nonlinearity AVDD = 1.8V -0.75 | 0.4 +0.75 | LSB
0.75
111 _A_ _ 0.8 _
m 0.5
110 4+ 0.6 Z
101 oo J_Measured 0.4 2 0.25
I width = 0.031V &
100 + > 0.2 s
o11 + Ideal R+ z
o0 L Width = 0.125V 0.2 § g Q 5|5 = .%_0_25
001 <+ -0.4 % -0.5
000 > °
-0.75
= g § § o % 2 g = 0.8 A -131072 131071
n1 u v UG B ADC Output Code oot
DNL(101) = 0'0211/258'125\/ =-0.752 Typical DNL = 0.4 LSB
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VAT LERE: BN IEERMYE (INL)

A /End Point
1111

o

1110 4+
1101
1100+ Measured

1011 L Transfer
1010 function

1001 1
1000 4
0111 L

INL = Measured transfer — End Point Fit

----------------\‘L

Worst case deviation
to the end point fit

----------
-----------------
-------
- e
_____
Cid e
-
o -
o -
o -
o -
o -
o -~
P34 -

0110 —+
0101 —+
0100 +

0011 -+
0010 4 ‘ Linear End

{1 Point Fit
0001 4 b’

0000 Lefi
o

|
I
End Point” ; S
N
ul

INL (LSB)

ITTIT T

ADC Output Code

0
SC0 T
SLEO T
SO T
S¢9°0 T
SLO0 T
SL80 T
OT T
SCT'T T
SCO0 T
SLEO T
SO0 T
S¢9°0 T
SL0 T
SL8'0 - --mmmmmmommmmoooomemseeess
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T—A — FTOHOINL DOFRFE

PARAMETER ADS9110 TEST CONDITION MIN TYP MAX |UNIT
SYSTEM PERFORMANCE
INL Integral Nonlinearity AVDD = 3V -1.5 +0.5 1.5 LSB

0.75

o
&)

0.25

Integral Nonlinearity (LSB)

-0.75

-1
-131072

C031

ADC Output Code
Typical INL of +0.5 LSB

wi3 TEXAS INSTRUMENTS | 12



