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ECE3204 Lecture 17 Sample-and-Hold Analysis / Design Example

S/H Desigh Example Vcomp=VGATE ?RGs
1kQ

MC14007
D/A Converters 3 +15Y

[ o

LF356
41sTF Tpi5 _VCAP 3

Rs3

6 VHOLD
5 1 ib
C
+5Ven M3 _17 — | O
CH
1000 pF ¢
. — -15V

System parameters: f
® ADC 8 bit resolution
® MOSFET “on” resistance 500
® LF 356: fr=5MHz, SR =12 V/usec SR FAST

ENOUCH !

a)  What is the acquisition time at Vcap to within 1/2 LSB?
“Acquisition time”: For worst-case step, how long after transitioning from hold to sample
at time t=0 for voltage to settle within error band (1/2 LSB in this case) of ideal (t—=c0) final
value

b)  Will the output at Vyorp be slew rate limited?

c¢) Choose a new value of Cy for an acquisition time of 1pusec

ECE3204 Lechure 17 17-1
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219.5wmV
f1s8+ 56 MC14007 | +15V
System parameters: L LSBT9.3mV G 4
® ADC 8 bit resolution 2 Rss als T_K_T ois Voar s N7 LF356
° MOSFET “on” resistance 500Q 3. —O T N\_6 VHOLD
° LF356: fr=5MHz, SR=12 V/usec,/ 2 - 256 LBVELS 100@ { B AN
V Pt o = = [P
GATe 183V p SV ' R |
Ve Eﬁm e L VeEN 1000 oF 1
\ICAI\’, 1 15V
I = S = -
a)  What is the acquisition time at Vcap to within 1/2 LSB? 3.74us 008 S04
b)  Will the output at Viorp be slew rate limited? NO ! R“ o s B Vear
4) GENL EXP — Cu =1000p
- )e SV Vg
V()= Ve Ne-Vr -
t T
\]("l:) s sV Q C= (R§3+QOVD CH = @00&) (lOOOPF) z600ns
AT = tacq Vi
- taca /T CAP
98mV = S\I e / sV VeVr o 2% o g3viuse
T coons
tace = In (33 v) T @’ 24Xéoonse})
—r—— = 3,74 MSec
6.24 S
NG > A o i >*
Wz CAP ] 7 ‘ )
poes LXAP|  56R7 T .
FL SCALE b> 5 v . t/*ca
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¢)  Choose a new value of Cy for an acquisition time of 1psec Voomp=VGATE R
- G3
Lise ar Bb level i 1kQ

AP MC14007 |5
2 ' G
Tacg = 624 T Rss 4ol vow
' i 100Q B
+5V.- M3 _|7 —
.24 T + — —
iwe( ° VGEN CH
- 1000 pF
_ Imsec | il
NEYO 62‘-{
= |60 wnsec SAME  MIDER
Rs3 Ron
—MN— M
@OOJL) CH oo e L
T
Neeld foR Cy: |

160 nsec = 6000 Cy

n :M> 265 pF
600 §L P
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“BINARY WOGHTED R

D/A Converter (l) WANT Le R
» v A
ML e ey
’ b=o\cl MW Y
N - ’ —0 1,7 ov L“" Vot = -IF RF
BT M e g b, . R ‘
L T v, ' =
by, by, bs bu ¢ L_‘ non NO\O N My TDEAL OP-AMP : KCL AT -
T L) by Te =T, + T +I3+ 1y
VLSBOI‘L o 1y, 4R il Buged S0 Rongme
' \o———-/\/\/\,—-———-ﬂ
“LEAST SIGMEICANT BIT L, oo V2o Vs Yei
DIGITAL WORD (NPUT o b’”v y R 2R 4r 8
BIT EXAMPLE ~ —
( 2 ¥ L, o OHM'S LAWY
MSB LSB 1 T4
uﬂ l bzl b3l by| Ny " SURB (NTO Vogr EXPRESS(ON
o 0 o Vpyr ==Y Ve Yo, Vi p
@ & 0 o T (RYZR T4R T gr )
R FACTOR OUT R, MULTIPLY 8[2
oo 1+ o 7 t C=RE foy L V. +9Va 1V
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