DC Specifications: _

Input capacitance, leakage current, input |mpedancer
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Analog Input: Input Capacitance

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 ——
AIN_P 4 : [ ] —
) N-Bit = =
Register swF— VA 60pF ——
AIN_N 300
)_ . o o AN o\o
Input stage detailed model
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Analog Input: Input Leakage Current

IIL

Input leakage current +1 A

- 10pVv + 1UA Vref AVDD DVDD
Rer1 10 s
R A TAYAY *
Cer1 900p =
[ ADS9110
Cero 900p —_
—A WV .
RFTZ 10 r—
- 10pV+ 1pA AGND  DGND
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Analog Input: Input Impedance o ay
10V

ADS8681 ‘ 4.096V |7

Reference

/ Vref AVDD DVDD
IN_P
PGA
AIN_M
200k| 1MQ
Vbias
| Rexr| Rn AGND  DGND
_ = A4
4 CE — 1 System gain error See document A
- 1 R,y SBAA239
+ o
EXT
B Rin + Rgxr  Extended input See document
VIN_Range_Adj — VIN_Range ) Ry range SBAA244
\_ /
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http://www.ti.com/analog/docs/litabsmultiplefilelist.tsp?literatureNumber=sbaa239&docCategoryId=1&familyId=82&keyMatch=SBAA239&tisearch=Search-EN-Everything
http://www.ti.com/analog/docs/litabsmultiplefilelist.tsp?literatureNumber=sbaa244&docCategoryId=2&docCategoryId=1&docCategoryId=6&docCategoryId=10&docCategoryId=11&docCategoryId=4&docCategoryId=9&docCategoryId=3&docCategoryId=5&familyId=82&keyMatch=SBAA244&tisearch=Search-EN-Everything

Reference Input: Reference Input Voltage Range

All specifications are for AVDD = 1.8V, DVDD =1.8V, V

REF

=5V, and f

DATA

= 2Msps, unless otherwise noted

Vree Reference Input Voltage Range

2.5

5.0

a 1.5 a 0.75 é 101 18 Y4 R
. Maximum -113 124
- 1 m 05 & 100 175
& . 4 e 114 123
= Maximum = T g 47 @ R
= 05 g 025 5 o z s S 129
g c = 2 — ~| THD @
e £ 9 & 98 T 165 & 2 116 — 121 g
s S 14 SNR | &~ | | e £ o S b
E z A R P R T o 117 —= 120
T 05 £ 025 o iy 16 £ -] a
g Minimum E o £ 7 ENOB 155 ~118 == 119
E £ 05 _ 7 : SFDR
Minimum -119 118
05 15
-1.5 -0.75 25 3 35 4 45 5 -120 17
25 3 35 4 45 5 25 3 35 4 45 5 Reforence Volage (V) coe 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 \ Figure 14. DNL vs Reference Voltage \ Figure 21. Noise Performance vs Reference VoltageJ Figure 22. Distortion Performance vs Reference Voltage
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Reference Input: Reference current

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

-

Initial Transient

T / Bit Transients (12)
11111111111l

-L l":!l!!ln

/ Stop Transient

~
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System Performance: Ideal Transfer Function

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

4 Full Scale
T v Range = 2V
| | | | | | | | | | | | | :
1 1 1 1 1 1 1 1 1 1 1 1 1 H >
© 0 0 0 o0 QO o R REPEP AR R
O B N W a ( O B N W | () I C
N 0N TN o X N 0N TN o %
Ul Ul Ul 0 Ul Ul Ul o
Analog Input
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System Performance: Differential Nonlinearity

(DNL)

Wlk] - Q
Q
Wlk] =Tk + 1] — T[k]
WIk] the measured code width.

T[k] The voltage level where a
code transitions

Q |deal code width

DNL[K] =

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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System Performance: No Missing Code (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
sc0
S/8°0 T
0T +
STUT T
70 T
SL€0 T
50 +
5290 T
sc0
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Differential Nonlinearity (DNL) vs. Code

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 + 0.6 Z
101 oo J_Measured 0.4 2 0.25
I width = 0.031V &
100 + > 0.2 £
o11 + Ideal R+ z
o0 L Width = 0.125V 02 § g = § S = g 025
001 - 0.4 % -0.5
000 > °
-0.75
= g § > G g ° 25 08 A -131072 131071
a1 & a v H ADC Output Code coot

DNL(101) = 0.031V=0.125V _ 4 75,
0.125V

Typical DNL = +0.4 LSB
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System Performance: Integral Nonlinearity (INL)

1111
1110
1101
1100
1011
1010
1001
1000
0111

0110
0101
0100
0011
0010
0001
0000

End Point

A /End Point
e
-+ Measured -
4 Transfer ’ A
T function ; INL = Measured transfer — End Point Fit
Worst case deviation D T e e
-+ i ) w“ol et T
to the end point fit = + T T
- . . — PP Seo
: Z v" ‘n‘
: = +—+—+—+——t+t+—+—+—+—+—+—+—1+—+»
T ' O O O O O 0 O R kP P P R R R, R
' 4+~ © © O P P B P O O O O K Rk K,
' O r P O O B P O O r r O O Bk P
T ' b O B O r Ok O P, O Fr O FrLr O B
T , : ADC Output Code
1 2 Linear End : y
; Point Fit
Attt
©C B N W (n O { 0o © P N W (n O [ o
BURTRAE RO ET RS
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INL Data Sheet Specification

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

0.75

0.5

0.25

-0.25

-0.5

Integral Nonlinearity (LSB)

-0.75

-1
-131072

C031

ADC Output Code
Typical INL of +0.5 LSB
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Thanks for your time!
Please try the quiz.



Quiz: DC Specifications
TIPL 4001 e gE T
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Quiz: DC Specifications

1. The input capacitance from a SAR ADC is from
a. The parasitic capacitance of the ESD diodes
b. The sample and hold capacitance
c. Bothaandb.

2. Input leakage current for a SAR ADC
a. Is from the external RC filter circuit.
b. Will generate an error when flowing through any input resistance.
c. Is always negligible.
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Quiz: DC Specifications

3. Reference input current
a. Is a constant current typically in the milliamps.
b. Is a constant current typically in the microamps.
c. Has very fast transient spikes that may be milliamps.
d. Has very fast transient spikes that may be microamps.

4. How many codes does a four bit converter have?
a. 4
b. 8
c. 16
d. 32
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Quiz: DC Specifications

5. Differential non-linearity iIs a measurement of
a.

6. Integral non-linearity is a measurement of
a.

b.
C.
d

b.
C.
d

T

T
T
T

ne code width as compared to the ideal code width.
ne total number of codes in the transfer function.

ne WOorst case system error

"he code width as compared to the ideal code width.
ne total number of codes in the transfer function.

ne WOorst case system error

ne deviation of the measured code to an ideal end point fit line.

ne deviation of the measured code to an ideal end point fit line.
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. VN 4
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Solutions Quiz: DC Specifications

1. The input capacitance from a SAR ADC is from
a. The parasitic capacitance of the ESD diodes
b. The sample and hold capacitance
c. Bothaandb.

2. Input leakage current for a SAR ADC
a. Is from the external RC filter circuit.
b. Will generate an error when flowing through any input resistance.
c. Is always negligible.
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Solutions Quiz: DC Specifications

3. Reference input current
a. Is a constant current typically in the milliamps.
b. Is a constant current typically in the microamps.
c. Has very fast transient spikes that may be milliamps.
d. Has very fast transient spikes that may be microamps.

4. How many codes does a four bit converter have?
a. 4
b. 8
c. 16
d. 32
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Solutions Quiz: DC Specifications

5. Differential non-linearity iIs a measurement of
a.

6. Integral non-linearity is a measurement of
a.

b.
C.
d

b.
C.
d

T

T
T
T

T

T
T
T

ne code width as compared to the ideal code width.
ne total number of codes in the transfer function.
ne deviation of the measured code to an ideal end point fit line.

ne WOorst case system error

ne code width as compared to the ideal code width.
ne total number of codes in the transfer function.

ne WOorst case system error

ne deviation of the measured code to an ideal end point fit line.
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