EE 140/240A: Analog Integrated Circuits CTN 9/10/15
Lecture 5w: MOS Inspection Analysis

Lecture 5: MOS Inspection Analysis Procedure:

* Announcements: 1. Find the DC operating point

+ HW#2 already online and due next week on * Get all the voltages & currents at all nodes &
Wednesday at 8 a.m. branches, respectively

+ EE 240A lecture increased again to accommodate 2. Determine S.S. parameters for devices in the
all who want in signal path (e.g., gm, Iz o, )

* Need to equalize labs, so go to the lab that is 3. Convert the full circuit to the S.S. circuit
available if you still must get into the class . Zero out DC sources

* If you still cannot get into the class, go and see - Short out large capacitors (e.g., with values
Lydia in 205 Cory greater than nF's)

* Room Change Verdict: 19 for 521 Cory, 12 for 4. (a) If needed, replace transistor with its S.S.
289 Cory ... in the end, we need 521 Cory, since it model (e.g., hybrid-=, T-model, ..)
can properly fit the class - This should NOT be needed often!

* Class accounts passed out When is it needed? > generally in cases

P TS TTTTTToTmooooomomommmsssmsseees where there is feedback

* Last Time: h @K: Cﬂ A’O

+ Small Signal Analysis procedure
- Continue with examples 4. (b) Analyze by inspection based on prior S.S.

analysis experience! (This should be 99% of the
DL

+ Lecture Topics: P &PJ
< o = _
’_% Im (B R’))
“’ '(‘
% Multi-Tx Amplifier Examples ’v‘ rq( : (‘ﬂ“ge
& MOS Inspection Analysis l
. ’ ! ¥ b ORe

time.)

Copyright © 2015 Regents of the University of California 1



EE 140/240A: Analog Integrated Circuits CTN 9/10/15
Lecture 5w: MOS Inspection Analysis

Ex, Ciomnon- Colledn [Tngadin Prdysis o & halfi Tramsle. Cick-]
Vee
2 ~ 5’
" é—ﬁk{%”ﬁﬁ) x )b
Voo B (&R
( RE 7} QRE (]\r,‘-s(gh)ila R 005U
Ri= (% (BriRg %'_m G2 .
oy
Ex. 4 Wm«—Boo\q %
aa > X lrolle¢x e jr Tee | ZRee: (0kn.
Ve “ frhd) howme G 700 bl 71—
?'\.’31;_ = ‘ﬁ’ M'I* R“/ Rol jm’h .
72 (RG] = gy Rirst gt DC oo PO
= Sofan, ae'ne baom Sacssad an wndbind dnoﬂ/ass VBWVB'Z - V?V‘ Ve <~ Vasre) 0%
= Podo plof: (o 4o discsly cinp T/ last 4ive) Ire< gﬁf?sj — I T
Ao l d
]’}%IS)) A “’( igtrd Hh'e’l‘ ICK’?M@&W Osi= ﬁn_\roﬁfoz,g,,,,“-ghz
TN e
T %
[48] / ; //// N 08l U S. € Ac cef
{ \
/ W, UH | °H L
{UJ 14‘?.%(7 ﬂnég

Copyright © 2015 Regents of the University of California 2



EE 140/240A: Analog Integrated Circuits CTN 9/10/15
Lecture 5w: MOS Inspection Analysis

) - = L
Re ) (33 Ree k) * ot (841)5 e g
7 :
’\)&? » 3‘; [REE :?3’;‘] [3)'»1 ?m]
S
Pox Reall o2 (M) ~ Realf (arg,)
I+ 2 Cro>>'2¢23

i[ (o> Rea) "

\ d
Vo ~ ke Him(2M2 1) % 5,08,

Copyright © 2015 Regents of the University of California 3



EE 140/240A: Analog Integrated Circuits CTN 9/10/15
Lecture 5w: MOS Inspection Analysis

st Clie . G
)7?05 MJ’M "‘ j ‘ | émb é),\ ’4%%
= {0 nuw, (Grae Fody efct (e, "9 G .,
we Yo Scna Inipechion Grmles a b)po%\l "‘ > -(,,,,R@ Gan™ ~
et @%w,r“‘_:-g;—.)oo ,’f:: Yok . Rg
L? I UmPy  aatRy
1R WUS Trguchim Anelysis
@ 1
R4 Vo

S ) ] —
L—”“}@"ﬂ R, 'J%E“ JJ“L

= R(___, (% o

Ry ‘ = v
3 = o
M
bk b Nsé l Rea
= H h y h
= heSernng 12 o bipdan' Moot forede shed " UT‘_
Bipolr s = = ) sstht, o Follonsn
Rs(Gflp) —52  Ree= g [, !
Es L LT er 6 o
Re: 9»« g Re* G Es h G 2

Reino] ) %PE o '5‘ " B ?S‘Z
c [+)¢'Re/rrr /—.B—B:j By: ol ﬁ»-RQ (/Qsz

Ro™ ghlkl%p_ ﬂn,?,

Copyright © 2015 Regents of the University of California 4



EE 140/240A: Analog Integrated Circuits CTN 9/10/15
Lecture 5w: MOS Inspection Analysis

Vg
" e ol ) Vo(4u1 G )
= = Ve, D —
(nC j’“’tb‘)(? ”5m> %M s b g G
Tratlom: Sinh 3 STE — He j%% Rgeb = &g= 0}
be G0 -% of-whit \'s cule Juted kg Jas < 3"’+3 e
‘Hayrubg*m is e \5(0%/ 3% éfhw“/t%{' do B(’A/ ﬁd’ﬁ
i f.5 cuns %’(W)> ( 3,,,&9,,4, )+r) " 2\Vip 7o VVsp 722
”1,:3 \J 'Ksz d/-'ffawma )Ba'weﬂr\ "S%
booa., § Hus hs,bM-TT mels
Somra Mollten: ’IB mdo 11} (gn do ¥ j

. o— Qno’r;\;ﬁy
—
0'_’{ G—\/}(VD ?S
Be || sy
{——=

\,JL) UE9LJ W
W

Woskd g — ook X

Copyright © 2015 Regents of the University of California 5



EE 140/240A: Analog Integrated Circuits
Lecture 5w: MOS Inspection Analysis

@: Tnpection Bomulas oy Subrhde Gaudal |

('0‘4’ aﬁfemuz’c'fh
é} yulamk el Jo e
* 4Rp  Cax i thaf g is

@ replacad by 9ot Gon 1
¢ , —1’ Rd  sorre of #e f;w!?w

parficde-h, 6ves
" o o Sura s
Myofiredl !
Rﬁ_

Rs* ?)vwl'ﬂvnb

Ry= 1 [ (gmfl'gmb)ﬁ#]

N L S
7;‘"&"‘@ ) O T3 Gtk e
A—% s ~ GM[@ s Gm* ~(9h+.9”‘l’)
w  gnfs

Yo ir(onrgmfs

Remark, (hen Ho Subslake & fieol JoFle soure, b =O.

Copyright © 2015 Regents of the University of California

CTN 9/10/15



