D;M'Me/\/\}\‘o.i OA—PUJ/{&\ ZO‘D‘Of-Zr/EMQPM'

|

e L
2 "\t{l—— = S’EV‘ &')MJIJ!’mi
Ry . 0 My ooncl My
ou}1
Vioutz Vse daln l’lo’v\a trble 2,1
—'"'Vl\«v_

t\«1——< M,

Mz
- J -
Y M3

D@Siﬂh \OIM

-\ IDT = ID’L:S?MA

I{_Z“"L: "O'D,AA-
Toq4 ™ BprJog= 1V

\/DD:?’V Ry 4o 4
Ry = 1‘—/""—'- 20 ksl
2 SOpmA
w ‘ —
‘V\'B: ID—: _\_if%hco" ECVGS—VTH) L= LE%:LJVMM_ZLD
Vo, = 0.2 V ¢ hoose. -'
\ﬁ":_L - = 0O - —
L 'L /°4w 602- (\}GS‘_LGVH'X -%Lv 1f3L1fm S 0‘2‘

-—
-

2330024 = 12,3 pm

Leds Q/uatk&oul'a s Cf\fc(,\”' WE‘LA
(

S™HMA \.J./Q«O‘- h\mg ‘



Differential amplifier 2010-01-21 /Bengt Molin

DC bias
VDD  ENI
? i 53.82uA
B [ e
RD2
RD1
§ 20k
20k
P ... Outl _Out2 | ... OEEG
M1 M2
nMOS nMOS
Inl = W = 50u W = 50u — In2
VOFF =0V — | L=05u L=05u[ =
VAMPL = 0.01V
FREQ = 1000Hz
1.500!
AC = 1mV
DC =0V
V_DM_half [
cm VDD
900.0mV] M3 m
. — | w=127u .| vbDb
V.CM — Vb L=0.5u 3.0vdc —
T . nMOS R
1.5vdc 0.9vdc —= -‘V
= o

With this arrangement of input voltage source we can change common mode and differential mode
input voltages independently of each other.

From output file:

NAME M_M2 M_M1 M_M3
MODEL nMosS nMosS nMoS

ID 5.38E-05  5.38E-05  1.08E-04
VGS 7.70E-01  7.70E-01  9.00E-01
VDS 1.19E+00  1.19E+00  7.30E-01
VBS 0.00E+00  0.00E+00  0.00E+00
VTH 7.00E-01  7.00E-01  7.00E-01
VDSAT 6.98E-02  6.98E-02  2.00E-01
GM 1.54E-03 1.54E-03  1.08E-03
GDS 4.81E-06  4.81E-06  1.00E-05
GMB 3.66E-04  3.66E-04  2.55E-04
CBD 0.00E+00  0.00E+00  0.00E+00
CBS 0.00E+00  0.00E+00  0.00E+00

= ! ! =208 kQ
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Differential voltage transfer function (VDM= 1.5 V). Compare to figure 4.7b in book.

4.0/
2.16
\EI
o
T 216

4.0

oo Yy o 5w 100

O V(QUTL,QUT2)

V'V DM half

Slope at linear part of transfer function determined to

2.19
80.4m

2.19/40.2m= A =— =-27.2

compared to A, =—g,, (R, //1,)=-154m(20k //208k)=-28.1  OK!

Common mode input voltage characteristics, compare to figure 4.8 in book.

VCM sweep from 0V to 3V, drain current M1 and M2

B0UA

(00

o
O 1D < IDAR) vva

2.5v

3.ov
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VCM sweep from 0V to 3V, voltage at connected source V(P), follows VCM when transistors in

saturated region

2.0v
&
%
1.0v
=]
b
o
Oﬁ/ 0.5v 1.0v 1.5v 2.0v 2.5v 3.0V
Ve Vv
VCM sweep from OV to 3V, voltage at output Voutl, Vout2
3.0v
1
\
\
b
2.5¢
\
}
\ A
Y
2.0¢v &i\H\_&R
1.5¢
o 0.5v 1.0v 1.5v 2.0v 2.5v 3.0v
0 V(QUTL) © V(@QUT2) vvar
Exercise to check with simulation: What happens at A, What happens at B?
AC analysis, gain 28.1
<Y
20
10
2 1.0kHz 3.0kHz 10KHz AKHz 100KHz

100+, £00 74
B (MOUTDMOUT2)/( VAND- V(IN2))
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