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Parameter Value
Gain > 60db
ou > 27x*200MHZ
SR > 200V / usec
vemi =0.7v
Vcmo =0.7v
Peak to pe:*ak output 5 0.5Vp—p
swing
CL = 2pf
Vdd =1.8v
PM > 60 ° > 60
SR=Ius/Cl

Ips = S.R x Cl = 400pA Ips > 400 pA

w.))j‘édo J.Ja.: )..) |D5=2mA )‘J.CLA
Ip12=lps /2 =1mA

gmi2=V 2R Ip12 R = 0.072
B = up Cox (W/I)l,Z
oS 0 28
l.lp Cox = 50 lJ.A/V l..ln Cox =150 lJ.A/V?_
(W/1)1..= 0.072/50 = 1400

M)jLSA )Ja.: )O |) Vgsz 065 )‘..\.QA
Vin=4mV
ID]_ = 1/2 l.lp COX (W/I)j]_yZ(Vgsj]_‘Vth)2 Vgs]_ = 05V

Vb — Vefts — V effda

Vef‘f12+ Vef‘f2a

&.».:‘5..» LJ"‘ )‘.\.D.A W‘é 0)9).: LngM‘P )é 4.70—‘ &Lb.‘o

L W) sl Jos 5o jslaie (ol sl wogd it =V 5l e

3)lg g 3l 5 a5 b i 4y ools rals 1) Vigs g ools iul3dl
g5 linear 4 cut off 4>t

1y 500 b ysim 505 W) ) Jltie sl ol 51 ool Ly Jl>
VDD - Vef‘f4 -V eff 4a = Vef‘le' Vef‘f2a >0.7

Veff4 +V effdat Veff12 +Veff2a >1.1
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VDD

MEMS M3 M4
A MaA [F—— m4a
[ wm M2 }J VBIASZ J_VOUT
M]pﬂ}—L'E M2A I
VBAS3
Mllj E M12
1

slojlae 5l lisyse Wbl lajlds a5 ol S5 LB
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VDD

MP1j= {l: M2 II:MP3

VBIAS2 VBIAS3
MN2 :I |-——o MN3:| |-——o

G, IBIAS
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fues = Qm1,2/ 2nCl
Om1,2= 200 x 106 x 27 x 2 x 10-12 = 2.5m
gm1,2 > 25m

Qb yidon Om jlade 4z pa o 18 oo 5,0 Om12= 12 0l b
u,u;‘)ﬁ‘ u.ClJ 9 Mosa ULA.A.A-' 0y 5o ‘) uu)a‘ gm l).v) w‘).a.erv
4> 5l b g 3515 a5 358 0L 5 (g9 Bl axdl 098 o 0 40
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Vetr12 = Vefiza= 0.1 Vierta = Verraa = 0.12
(W) = Ip /Y2 x U X Ve

Vds

15)

(W) 1220 = (W) 1020 = 1333 (W/T)34 = (W/)3a0 = 2770

g 3l o3
-1.2224 -2.2809m M5
-460.6420m -1.1404m M1
-460.6420m -1.1404m M2 solie oS oo leared | balos bl s 5l eolinal L
-482.2232m -644.2314u M3 o..\,chw&«a polae aslie g0l o> b (gilwads ;| ob\,o_lawaom
-482.2232m -644.2314u M4
-482.2232m -644.2314u M3a 2 b I8l 5 b gslwenly Sl e atiie (g s )|
-482.2233m -644.2314u M4a 9 by 55 den a5 015, wald | uls (W) olie
;12:2;882 66444{223322222% m;: 92 baS e 08 Wy 2ok iS5 el 4
116.9835m 1.7847m M11 Db V) i 5 Sl oad (61356l
-684.7478m  1.7847m0-100u M12
-684.7478m -100u Mp1 0oLzl jg0 clayladl olie § b g 35 olal Y Jgaz
-1.2248 -142.6037u Mp2 it 5 ol ke o
-1.2734 -77.7492u Mp3 ST I e
575.1774m 142.6038u Mn2 Parameter Value
526.6023m 77.7492u Mn3 ms (W/1)=1100
mz, M (w/1)=1400
M3, M4, M3a, Maa (W/|)=2700
M1a,M2a (w/1)=900
Ma1,Mi2 (w/1)=1000
Mp1 (w/)=50
Mp2 (w/h)=70
Mp3,Mn2,Mn3 (W/|)=38

g e AY lea b adg /AT lade 4 (gilwand jo - ) ’
Fhe 5y o L8 bla polae olgs 0 OP Jdow 5l oolazul b

sy 0905 )0 ag, LB .
2590 S @ ) oy ginn 3l 5
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ac so o b lie Sl e ooliin] e tlodld 1.1153 Vhiasl 577.625m A
&k e e o2 e S 5751774m Vbiss2  1169835m  C
2L 5266023m  Vbias3  116.9835m  C

0 v+ 1.3178 D

0 V- 13178 E

18 vdd 835.5535m  F

L transient Llss 5l saScusis Slej fewl dewlxe lp
Ol S oo oolaiul (gl l8le 550 1,057 Ll les
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**** yoltage sources

element O:vdd O:v+ O:v-

volts 1.8000 0. 0.

current-3.8897m 0. 0.

power 7.0015m 0. 0.

total voltage source power dissipation=7.0015m
watts

****% current sources
element O:ibias

volts 1.1153

current 100.0000u
power-111.5252u

total current source power dissipation = -111.5252u
watts

solazwl transient L s .four Jdss 5l THD acul=we <l »
GIL»J )‘ oolazwl l) HSpICE‘ A.QQLSA ‘) ») )J.)LDA aS &J‘SA

Cewd ) 4598 (5 51 Jgl Sigayle Al o 1,35 Joloss

"5)5‘

fourier components of transient response v(g)

dc component =  6.980E-01

harmonic  frequency fourier
no ?hz) component  component

normalized

normalized phase
phase (deg)

(deg)

1 100.0000k  10.0161m 1.0000 179.3620 0.
2 200. 0000k 5.0078m 499.9735m -179.6801 -359.2421
3 300. 0000k 3.3386m 333.3221m -179.1879 -358.7499
4 400. 0000k 2.5040m 250.0019m -178.7622 -33B.3242
3 500. 0000k 2.0033m 200.0129m -178.3630 -357.9230
6 600. 0000k 1.6696m 166.6892m -177.9771 -357.5391
7 700. 0000k 1.4312m 142.8885m -177.5989 -357.1609
g £00. 0000k 1.2524m 125.0397m -177.2253 -336.7873
9 900. 0000k 1.1134m 111.1588m -176.8350 -336.4170
total harmonic distortion =  73.4695  percent

Judos ,0.n0iSe Judow 51 5,5 g 5dg 040 ,8] Caws s (s
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Limiting Amplifier Using Negative Impedance
Compensation and Its  Application” IEEE
TRANSACTIONS ON VERY LARGE SCALE
INTEGRATION (VLSI) SYSTEMS, VOL. 20, NO.
3, MARCH 2012

[6] MariaRodanas Valero Bernal, S. Celma, N.
Medrano, Member, IEEE, and B. Calvo, Member,
IEEE “An Ultralow-Power Low- Voltage Class-AB
Fully Differential Operational Amplifier for Long-
Life Autonomous Portable Equipment > IEEE
Transaction on circuits and systems —II: EXPRESS

BRIEFS,VOL.59, NO. 10, OCTOBER 2012.
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the results of the sqrt of integral (v*2 / freq)
using more points from fstart to fstop
results in more accurate total noise values.
total output noise voltage = 6.6229m volts

total equivalent input noise = 13.6995u
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“Comparison of the Frequency Compensation
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PLC S7- 300 Modules Configuration
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{optionalDI
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(optional)
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oolawl ogx g Byre 4 allie ol ;o (e SFB 4 SFC
Sy by i) S0 awg a5 cals skSsb
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aS il SFB § SFC milss 31 golass Jolis System Functions
Sl s ST-400 L S7-300 sl o eiliss wolie gl
Standard Library cu.d o alg ol Cand a5 sloaias 5
sleeas Library Standard ;o acdl ool 5940 ST 15800 5
IEC
a5 b Wlg oo )5 o Liwd .01 5924 55 FUNction Block

ob L 6,58 e System Function Blocks

Syl ST 138l p 5 lams o ol (FUNCLION) molgs 595 5L5 &
50 b 0ged 0,33 (5,500 s Library Ll o1, sl 5 wles
59 39790 slo STl 51 S dgas eolawl Ll 5l gy adlse

J &

SM: SM:
Al AO

T 3

FM: CP:

- Couting - Point-to-Point

- Positioning - PROFIBUS

- Closed-loop - Industrial Ethernet
control

o 33 slotys olSalr et 25,5 slo PLC maSa
| S5k 105 51 5 s sl 5,5 ol s ologtS
S 15095 Glaal o) oyl sl eslitwl b g5l 0 a5 00,5 sole]
2 9 0992 3L kSsk (nl g9 S le ool (pmag sl
Sk LS ob nl Gl jlaiS (o0 J ST (pol> anl B plas
ol 5o kbl eas SFC sleSels 5 s lo alasl> SFB
oo LSk 53 Cnl (55 Sl eslitul 092 (o) p 4 Al

.M)'loﬁ.

system function PLC . etwrw sbSsh :guds o5l
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Symbol / Address | Data type | Comment
READ_CLK SFC 1 |SFC 1 |Read System Clock
SET_CLK SFC 0 [SFC 0 |Sat System Clock
system_time DB 1 DB 1

VAT 1 VAT 1

Sl 4y a0 lade sl system_time”.settime" e Jl>
a5l e pl o ce o U slael yols oo oolel
Jouz 5l i cnl & el 5 0B slael (pols sl Ll
oS oo oolicial Lo i

TAT_1 -- @blinking\SIMATIC 300(1)\CPU 313C\S7 Program

: Address Symbol | Display format | Status value | Modify value
DB1.DBB O HEX B#16#17 ]
DB1.DBE 1 HEX B#16#06
DB1.DEBB 2 HEX B#16#01
DB1.DBB 3 HEX B#16#00
DB1.DBE 4 HEX B#16#00
DB1.DBB 5 HEX B#16#00
DB1.DBB & HEX B#16#00
DB1.DBB 7 HEX B#16#02

modify izu ;o !, caslie polie Wb L5 5,50 leg yolo sl y
o 5o ValuE

5 Gl sla el 51 (S Bymo peite (ol laccel 51 Pl 5o
il 25 Td il o Sles a5 cunl oo

Jt Al ol ojled
B#16#14 Ju
B#16#01 ol \
B#16#02 395 Y
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[1] E. Sozer, M. Stojanovic, and J. Proakis,
Underwater acoustic networks, IEEE Journal of
Oceanic Engineering, vol. 25, no. 1, pp. 72-83, 2000.
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