Performance Optimization of Multichannel Data Acquisition (DAQ) Systems: The Untold Story of the
Input Settling Time
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High channel density precision DAQ systems for industrial and medical applications aim to compress the
largest number of channels into the least possible area. Multiplexed DAQ systems, generally, can
achieve high density, high throughput, and good energy efficiency by:

P AR AR S 7 B B et 3 25 2K 35 DAQ RS T4 e 2 HOAEE T 4 2R AT g /g X g o 3 i
FFE, ZHEH DAQ R4 A LLSEIL S T S R R AP AR RL:

148 ) wrid ks % SAR ADC

2 B A R AR R

A KRS HE = SAR ADC #e 28 R %, o

SAR ADC _ n % Sampling Rate Per Channel

x 100% (1)
Converter Utilization SAD ADC Sampling Rate
SAR ADC ###as Fl /1%
AU E R
SAD ADC RFFi#H

nOVIEIES. MRS S, ZEERERERGH B E R T4 -

Overall _ (SAR ADC Converter Utilization x SAR ADC Sampling Rate)

Throughout % Resolution @
Yo Eialinzy

SAR ADC #£#as FI/1% x SAR ADC K% #
V=

KR ZEIE DAQ RS A EAMNEGRT SAR ADC (I FEF 3 #, SEELH T I e 28 1O R I 1
Do



Filter and - SAR
Signal ADC
Conditioning b

Interface
I

_________________________________________________________

K1 95T SAR ADC 92 5 BB KRR TR

JEIR AN 5200 22 GH 18 DAQ RGHITERE?

FEA IR LT, ADC HISEBRRAFEFEE e i 1 29— T td, T B0 a8 A S PR AR A i
AL

1 Sample

SR =
-ADC, actual, max TADC e %

S RADC, actual, max
1 A

Horf Tanc /2 ADC FFMFEA IRAEE I (K2 4 ADC $ds T Ihil # A4 fit, 5% WE 2 SAR ADC
KA AR B, URMEEAR N AL o R TARFIEIR to, 28I DAQ F 485K br i KORFEE A /)
TRMIERFEER, SEEGRSFHRIEZACT 100%. BT DU, SRAEEFI i 30 b 38 n i 4F e 22
IR PEARTL s A 2. 2 SRR T St B RIA IR AR, 21818 DAQ 7 LLA 8 K
HIEHEM I . B2, TR IEIRE S K2 IE DAQ R SINIEIE % AN B At &

a3 2 i 52 FH 2 S N D14 B ) A A\ ST () 2

2 B R A N B A D02 55— O, S A T S B TE R 2, HRIEA N Z R
PR B AN A AR IR A R A T AR R AT . IR T A fE (940 ADC BREh AT ADC A5 T
NI, OYIX A i L ar BOA IR BH DT A v DAAE o EE Al DAUOX SS i gl IR 17, SR R R A HH O 7

P, JF HBU 2 i B &R 0T R & (BBM)BLE, i BRI A A mETt. RA VT —iEA,

XL LG A REBORE T

B 2. 0] ks (22D, UJHe, KAE-mHEE, HE I EEE FFAV ()

Ui, SN Caf IRBR R4 th R Coure SRT, CaMl Cour s AT BEAL T ARIHI AL, XK FEL Ca
A Cout Z IR A BRI X TlmE W2 MR A, A2 L ilkd, S8 M E &5 A
MBI . BRI HIERZAV iR %



1
Avan{ Cy +1) ()

Couvr

HAAVe UM Z A A R R Z(E . 2 % R e A O A A 1 1 A5 B R B R 2 8 3 P i A9 e o, HLE
THRARBEETE (B ADC. A1 DAC FURFEHERSE) HIJT R i . X5 @fE MT-088
ORI o B s B AR AT R, BRI E R 1 LSB LAY, M AFEESE 1 LSB LI
OFRIFAIZTEEIN Y O Frag i st 2 AR (ts) o ts 2RI IR VIR to FIZLKER 7>, eXd
AP P 3 SN R

4 ADC FARBUAECREDENT , 3] R (040 NS S TR S0, FTLLRE i (2, B ADC
S IS, SRR S R, BT AR RO B SE. WIRTATIA, 4 ADC Ji ) Taoc %
TARNELH ] ts CHSE LS ) B, FEBCRIFI %K KBRS 50%. R AT R T H s i —
SR SR ER SR (T B, R AR B AT R R, B £33 DAQ
RGBTt B

R AR] 5 KR P8 4 L i N S S I ) 2
NMETTRER T /ME, 8GOS A 2 i 2 48 Z [ — 4> RC JEEAY (2 CN-0292) , Frz
NGRS, B 3 Bor T —MXUHIE 2 # 2 AT 1 RGN E 58 7 R G0 K HA R AT 5 1

[

- . . UIN.&
\ Input=f———1——======M
—_— >
oPA A
i Input Glitch
r-..-

__T'}/I_ ===V
Va -k
—

A4

Vour T Vin,

vIH. B
SHL::i_*

K 3. Zd78 DAQ F Z 19X 18 Z 5 B/ U il i 772 e RAA 190 /77

HH

SR RC I E SR, R B 52 AR A T UK SR AR 8 RC ELAT R B o8, IR B A B
R ST WA — B GEHO MR, AT HE— BT, B4 MR T AT RIpE A
Bi.

B F—Fr R, R ZE Verror MR IE & — AN TS 18] (i Jk 6 B0 R 5. Verror HIWISEME (DD (4ED
HNERIEEEAV, ok L2238 RCHUE M F )k . Verror Fa B £E 1 LSB LA FIT 75 IS E] 4 52 SN
NI A



Ideal Mux Input s

i

Some Systems
May Have a -

—_
‘---
-

1
W ke
|
!
L)
1
L
L}
1
A ]
1
]
[}

@
Verronll) = AVeT™

Slower Response _»*
for the Glitch,, # 3 Verronlls) = 1 LSB
o #"1 | Vgppop Must be
1
o l," | |lessthan 1LSB
¢ ’ 1 att=tyeq
% ,’ i I
= o . H
L4
s " !
z AV ¥ I
£ LA ' Design goal:
= # ADC Samples at this Point ts < tacq tO preserve or
3 4 improve throughput.

» If we could further decrease
15, we can use faster ADCs

» Faster settling can lead to
meore channels, improving
system density

ADC will sample at

time tygq: Whatever
voltage here will be
quantized at t = {,¢q

1 Time

tACO

K 4. 23 B ] R[] 1) 2 5 R a5 A TR I )7 5E X ATt vt H fr

FHJi, R LU taca KAE (BFRONREERTE])D o £ taca i K5 ) ADC FefiifirBr, S #dif ik
AT AT I RERAE A o WR Verror TEME Lt 18, SEHARREAR —H (1LSB 2JL4LSB) LA,
e A . IR R ECY TR AT — B IR, 51 ADC lIE 2 (Bl ER . =5 18 1 A\ g ST
(), DA 0T DR N R SEI TR] /N TR 4 R BRI ), AR 22 fe /o T HL, BE— 220800 ts 38 A FH B P e s
L3R R G0 A it B AR R T HL 4.

MMBAEEE RS, 2AVe Nl EREMATEFE H Verror 1A £/ 1 LSB (£ %82 M &84 th £ H br B 11
1LSB LA I, W DAHE I B ZE 1 DL N 1 e R AL [ R0A . 2818 DAQ R4 ih N sk fiAT mi
ABEHINT: G2 G5 IS [8) KU Ca/Cout EEZR, AT H B A\ SLIN 8] (8 3K

t [z Cs \=;x . Cy
Cour Cour
LSB (2
! o
Cour

AVe
X AT DA Y, N R ST AN ] 2 o T ) TR Verror FRUE TE 1 LSB LA BT 75 A [) 5 £ n fr 2k
PEBR K. 8 N S SN T PR B B i (o I 18] 3 BB N S o ds b 4, SARAT R, RUOARER
CRITTTE ) G I 2% 2 PR IR 18] . SR, XA 20K s ok — A AN [ g B g s AN G R LT . 53—
JiT, nIER /M R] DLIK BRSRA 45 R .

Cy

K

ouT

+1

nEgeias A (Ca) SHi A (Cour) Mm% iR 1 LSB & T i AVEEFREL 2 (5 N-1 /X
T (INARHED  IFHBZER DL NAVe Tl ERm G, MZRAXAT Bt — P .

) =i = | ®)

A 6 WREATI A EM, RAMETHA, FTUANRIE 10 A7, 14 67 18 A7A1 20 437 53 F# 5 12 Xof £ ok 136
FIRESELF, W 5 PR

&
5 4
COUT

+1

C
!?(A

Cour



Glitch Settling Time: Required Number of Time Constants
vs. Capacitor Ratio for Varying Converter Resolution
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