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7No OPA348 EHEAMMEHMAN GEHENHIE 02V LLE) LB (24 Tout =27uA I, Vsat=25mV) ff]
RS I (65uA) IBHBONAY, Lo Rt i R G MORS AL ). OPA348 7E & s MR L IR 56T 1V I i n
FEAE SmA [ . T E & CMOS RRO RS, TIERATRE 2 7L s g By, DU IRk F e
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OPA348
1MHz, 45uA, CMOS, RRIO Operational Amplifier

Input Specs AC Specs

Offset Voltage 5mV max Open Loop Gain, RL = 100k 108dB typ
Offset Drift 4uV/C Open Loop Gain, RL = 5k 98dB typ
Input Voltage Range (V-)-0.2V to (V+)+0.2V Gain Bandwidth Product 1 MHz
Common-Mode Rejection Ratio 82dB typ Slew Rate 0.5V/us
Input Bias Current 10pA max Overload Recovery Time 1.6us

Noise
Input Voltage Noise
Input Voltage Noise Density

10uVpp, f=0.1Hz to 10Hz
35nV/rt-Hz @1kHz

Total Harmonic Distortion + Noise
Setling Time, 0.01%

Supply Specs

0.0023%, f=1kHz

Input Current Noise Density AfA/rt-Hz Specified Voltage Range 2.5V to 5.5V
Quiescent Current 65UA max
Output Specs Over Temperature 75UA max
Vsat @ lout = 27uA 25mV max
Vsat @ lout = 540uA 125mV max Temperature & Package
Vsat @ lout = 5mA 1V max Operating Range -40C to +125C
lout Short Circuit 10mA Package options SOT23-5, SO-8, SC70-5
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Blo FRATKERA “58 7845 (L1553 = RofTI AL R 20?2 7 A H T CMOS RRO Zo 1) 515515
W, fEE 83, L1 K 1 K#r 4 (Tera-Henry) s, RI M T#E Ul HrmA30hm. BRSO T, L1
B, AT AT AR, L1 TP . BRI H— 1Apk AC ML A4 4 (LA FiRdi) Kah Ul 4
H, VOA nJUNHIHA N Zo.

L11T E

ANAN
DC Analysis for DC Operating Point —,_—_l_
AC Analysis for Z5 vs. Frequenc i '
Y © 4 4 = \VEE5 oA -2.5V
——C
RI 500 ~ IQUT -5mA
U10OPA348 —+£,§|—
N L5
VEER25 = lest
i — T DC = 0A
AC = 1Apk
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Kl 8.4 ¥~ T KM Tina SPICEZHT LEHTHI AC 5. BATATLLEH, XFEEER DCHAE (-5SmA) Kit, Zo

LS —A 42.43 BRI Ro 4 i

{E fz=1.76kHz B R AHAL A 0.

100k —
3 Zo:
VOA A:(155.45k; 42.43) B:(1.76k; 60.25)
10k 4 Phase :
3 VOA A:(155.45Kk; -654.85m) Bi(1.76k; -45.21)
£
5 1k
N Ro = 42.43 ohms
100
10 T T T T T T 7 T
1 10 100 1k 10k 100k im iom
Frequency (Hz)
0.00— ©
E -00.00 Tz = 1.76kHz
-180.00 - TR A o TR A TR A IR A IR A
1 10 100 1k 10k 100k im iom

Frequency (H2)

K| 8.4: Z, Tina SPICEH]

K 8.5 flizn, FAl1dsr T CMOS RRO #ifd, A Ro 5 fz IINEAE, Fed1n LU HHE H CO a7 DC 713k

FLJ A -5mA I OPA348 Zo fii7iY,

RO =42.30Q
fz = 1.76kHz
fz = 1
2*TT *RO*CO

cOo
+ VOuUT
~
RO
GM2 GMO
o "
2*TT*RO*z -
co=_ 1
2*TT*42.43"1 76K
CO = 2.13uF

Output is two GM (current gain) Stages
Output is Current Source GMO (ideal current source has infinite impedance)

Output Impedance (Zy) is dominated by Ry at High Frequencies
Z, will look capacitive at Low and Medium Frequencies
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IRJE R B I B ARAE AR 038 CL IR R BT U AoliZ IE T Ek . BATITT 40 2% 18 i F-CL s ™ A 1
Aol BIEMZL (2 RL (WD), Wik 8.6 . MM Zo B, FATRILATHEL H1 T Zo A1 CL 52 MM AE Aol &
I PR AR S 2.

CO 2.13uF
b o+ vouTt
-INo
+\” RO CL 1uF
fIN© j GM2 5 423 GMOo T
ik -
fp2 = 1 fp2 = 1 = 5.53kHz
2*TT *Ceq*RO 2*TT*0.68uF*42.3
where: Ceq = CO " CL Ceq = 2.13uF*1uF = 0.68uF
Co+CL 2 13UF+1UF
remember:
1) capacitors in series are like resistors in parallel
2) XC = 1/sC

3) XCeq = 1/sCO +1/sCL
4) Ceq = 1/XCeq

& 8.6: CL W T Aol {5 1E ik
WK 8.7 Fiar, FRA TS BFST RL F1 Zo %) Aol HIZR 520 . FHP & Aol 1&1F fh&k b i i k% o5,

CO 2.13uF
VOUT
+
-IN o
o+ —_ @f) RL 500
*IN© j GM2 < 423 GMO
f = 1 Low Frequency Aol affected by RL
HP pp— " Due to CO & RL High Pass Function
2*TT*CO *RL Assume RL >10*RO
o= 1 = 149.44Hz

2*TT *2.13uF *500
Fl 8.7: RL W T K Aol {51E #i2k

AT R E NS 4 R 2R Aol B IEMIZL, ATy 23R4T OPA348 14k Aol L. % 4] AHIIE R K7 dh
VI P 3RAY, Al iEid OAP348 [f) Tina SPICE 2R MM EAG R (AEAG A2 Wtt, PUOMIZ B AT fh
WHIHE M) o K 8.8 B T3k Aol MULNALES o TV JA T AT£E AN I d8da SO fa H (0 60 A FEBEL
EEKHI LA B DC AR Al 2 5 FAT T S HIAHULAC o 2 SR A HH S A7 AE VAT DC 454 QIEERGUHLATD X
IBHTEORAS AT SPICE 04T, WIS BIHE RN Aol Lk, DA AIE SBCR & 2R R AT () MOSFET AL JF AL
PRS2 A
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Gain:

Aol A:(2.86M; -12.33) B:(961.4k; -12.93m)
Phase :

Aol A:i(2.86M; 45.08) B:(961.4k; 70.05)

1
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Kl 8.9: ZF#H Aol Hizk

MMAEBRATATLAZERE] 8.10 LA AN BN &5 R, BAITLEIIMT Aol B 1E Lk . TAIAETE Aol k2t T
Zos CL AIRL FI5EM1. M43 Aol IER&IT T Zo BiBLALEE, RIS RI T “fajfh” s “fFig” o ek rtdesd
(4 18 LA 4 B (Bode) s ERATTII T Aol & IE £k LA, DC 3 fip (149Hz) 2 [A][F38 35 R FFA
AR, 25 80dB, BfiJ5Lh -20dB / 10 MR R, EEDp2 (5.53kHz) , RGN -40dB / 10 F5ATFL (P HR R

B

120.00 —
100.00 —5

80.00 —3

OPA348 Unload Aol )

60.00 é

g 40.00 é
20.00 —E
0.00 —E
-20.00 é

-40.00 —3

Modified Aol

fe fp2

va

RL & CL Effects on Aol
using Rule-of-Thumb Calculations

1

T L B A T T L B B N R S T
10 100 1k 10k 100k im 10M
Frequency (Hz)

Kl 8.10: FRMK Aol & IEFHEY
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LEXT EESERR ) Aol & 1E - RN T T Aol & 1IE I 2 B, ATV IEHE BRI M IE R — B S INvEm 2. K
8.11 E/R TA74E RL F1 CL (45 HL % . A K] 8.12 & i b B 45 B iz KRB Fr i 4 S LL Kk H SPICE
(RS2 BRI Y ) HE4T AC Tina SPICE Z00T. ifVERE, fp2 ISR PN SEBR G, 110 fiyp AOOATUR TR0 ) 55 592 B
fEEm2E, (HARIH CO 5 RL AT LATHETH fip fH. WHRAEEIF IO CL, BATHMIZ R T B0 BRI LI fps
Kk CL Pt #2628 A8 23 PRI RL 48 BT Wi CL <CO/10, W CO 2 & S4E1, 1 CL AR 2 E R %K.
HE, FRATAT CARI 35T 8 0 (1) (a1 Ak vF 555 T A R AR 25 fh 2 PR R AH X T A, AT A ARG fiyp A7 B 1 SE B
AHAH o

CO213F
| | l ( vour
cave(a)] RO423 RL500 % I CLIF
fup fp2
Rule-of-Thumb Frequency  149.44Hz 5.53kHz
Actual Frequency 94.1Hz 5.99kHz

e

!\1/4
=
7\

If CL < CO/10 then Rule-of-Thumb Frequency would
have been much closer to Actual Frequency for fyp.

Rule-of-Thumb close enough for sanity check on Tina
SPICE Modified Aol Curve analysis. -

B 8.11: fyp & fp2 LRI B

w
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Frequency (Hz)
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P 8.13 & H Tl 5 52 Fn Aol & 1F MR AR HL i o 1BV R IRATTUNAT 4T FF VOA 5 &t it VT Z 1 IR IE S B0K
PRHE . CL fEAM HAEER: S OPA348 Ul Mt ui. Fit, 151ER Aol iy VOA/VFB.

—( VT -2.496V
VFB -673.9441uV RFE4.9% ClTllTF +\/test
Y

Modified Aol = VOA / VFB :I; AC -
Loop Gain =VOA/ VT + 1Vpk
1/ =VT/ VB =iy él_‘LlTH

RI 10k

AN A

U10OPA38

| cwF éé RL5D

Bl 8.13: Aol & IEJR HE

. ( VOA -2.496V

Kl 8.14 'Z75 T F)JH] Tina SPICE T HillE ) Aol 15 1E gk, Wi, 280 fHP=92.86Hz, fp2=6kHz. /{Tina 7} #7
PENER AL RN fHP= 94.1Hz, p2=5.99kHz. & hIERBHTE KWK fup = 149.44Hz, fp2 =5.53kHz.

AT SR T R ST 45 R B LB 00, X TS e BEPER &, Tina SPICE )M i IEA 1«

Gain (dB)

Phase [deg]

80.00i
G0.00—f
40.00;
20.00;

0.00—f
-20.00;

-40.00

Gain:

modaol A:(92.86; 74.12) B:(6k; 37.98)
Phase :

modaol A:(92.86; 135.12) B:(6k; 45.13)

Modified Aol

-60.00 |
1

180.00 —

10 100 1k

)

10k 100k i

Frequency (H2)

U]

oM

135.00

90.00]

45.00—]
0.00-]
-45.00

-90.00 |

Modified Aol

-135.00]

10 00 1k

10k 100k i

Frequency (H2)
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TAERL P 8.15 vHE A e PEAMES IR B 1B 8. A i o A B e BH A T 28 T e 4 1/B=3.5dB .

RF49%
NNV
R 10k
NV (
( VOA
1 To_m: RL50D
B = VFB/VOA '
1/ = VOAVFB
~vX
VFB = VOA * Rl 3+' 1
RF + R 2
Set VOA = 1
VFB= 1*10k =0.667

4.99k + 10k
1/g = 1/0.667 = 1.499 -> 3.5dB

B 8.15: FThaE MEAMEmTR 1B 15

BAHE Aol B IEMZ 2 T 8.16 FPICAMEHLR K 1B . iR, A 1—HRH AT LAE H 40dB / 10 f540FE ()
PIAHERE, FEL I XA S ANEa e 1 L o

120
N
- —
100 -+ -+ -+ -+ -+ — ~—
aA
80 | — OPA348 Modified Aol
o due to CL & RL
e \
60 ~
§40 \ LE
3 40dB/Decade  fp2
Rate-Of-Closure \
20 -+ —— -+ -+ — —t——++HH -
113\ \( fcl
o \
= \\
-40 \
-60 AN R R Lo Ll Lo Ll | \HHH\\ [
1 10 100 1K 10K 100k 1M 10M

Frequency (Hz)

B 8.16: Aol BIEHIZE 5 1/B



PRI 25 1 Tina SPICE AC 73 A7 o] LLUESEFRATII — B PREE, Wik 8.17 Fion. MEKARLIAE fol BFRF 2 5 %, Bk
PRI 25 BTG H) 0dB.  FAR I IR Al e AN PR 0% FEL %, (H IR AR FRATIAS AR H B 1000 B 12844
@

80.00—,

60.00]

40_005 Loop Gain
] Magnitude
20.00{

0.007

Gain (dB)

2000
4000
—eo.ooé
-80.00]

-100.004 T T \\\\\‘ T T \\\\\‘ T T \\\\\‘ T T \\\\\‘ T \\\\‘ T T \\\\\‘ T T \\\\\‘
1 10 100 1k 10k 100k iMm 10M
Frequency (H2) fcl

180.00— O

] AR
135.00] -

+ Loop Gain

90_00{ Phase

45.00

0.00=

Gain:

Phase [deg]

-45.00]

VOA A:(51.195k; 63.294m)
Phase :

—90.00{

VOA A:(51.195k; 5.052)

-135.00—

'180'007 T \\\\H‘ T \\\\H‘ T \\\\H‘ T \\\\H‘ T \\H‘ T T \\\H‘ T T \\\H‘
1 10 100 1k 10k 100k M oM
Frequency (Hz)

Bl 8.17: Fofase thabz R B 28
N T b TSE bR A, AR AT 8.18 Pron i BB EA T I AR e PRI

RF 495
AN
€
. -
= EE5V
Rl 10k
A A
. o—( VOA -2.49601V

S~
VCC5V +/ l

L
% f 1 ICI_ZILF RL50

VGL - —
+/-100mVp — =
5kHz
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] 8.19 F1 7~ 1] Tina SPICE WS &5 i 7~ i W R AFAEA = IR ph AR B 4R 3% . DAL, A T SEE SR AR 1 HEL AL
FeAT AT L BB A

100.0000m

50.0000m -}

VGl 000001

-50.0000m

-100.0000m -
-2.3914

-2.4253
-2.4593
-2.4932
-2.5272

-2.5611 R — —— Y ———]
0.00 200.00u 400.00u
Time (s)

(ST LE
VOA

Bl 8.19: ToAsre thAb B RS TR

Rk, 8 T SEIRRRE v, FRANFRFE D Bkt (S ILEI 8.20) o T eTAZ HAALE CL 5 RL %M1 Aol
&Ik . Fdi1%0iE DC 1/8=3.5dB, Kit, FRATFLELL 20dB / 10 FEAIFE I A28 4% Aol 1B 1E k.
IR as,  FRATTAE 55 ZEA T B s e 75 19 25 L A IA 21 40dB (<1000 « Rz, FATTLICRA 20dB (x10) 1)
I P18 25 IR N CF,  LLITZE fl 7224 20dB / 10 fFSIFE 0 AR . JRATH 26 fol TG, ARJF R 221 -20dB /
10 SRR e o VR, fpf BEES Aol B IE ML 2D 1o AN 10 e . IXFEAE PRI ANAR FERR BT L2 T, Aol
& IEthZeRe I e 5) 1o A 10 53R . X S e A A TH 7. BIAE, FRATHE fpf 22l 14> 10 F5 4R b
ME fpne B TIRATRA T WSS S5 AMEAA 4, DUGAE fpn 22U 1A 10 F5AFEAL B AR 25 R fzn.

120 | Plot desired 1/B Curve to intersect with Modified Aol Curve at 20dB/decade rate-of-closure

Keep fpf > 1/2 decade away from Modified Aol Curve
Keep fpn < 1 decade away from fpf

100 Keep fzn < 1 decade away from fpn
f |
80 HP OPA348 Modified Aol ‘
A due to CL & RL =\ 4
\ 3 A =
s @
\ Noise Gain
\ contribution:
— 40 02 __ 20dB/Decade 1B Hi-f
2 \ Rate-Of-Closure
= /
© 235dB_ -
O 20 e R —
g /fpn fpf fel
470Hz 4.7kHz

-60 | 1L L LI L LI Ll \\\

1 10 100 1K 10K 100k ™ 10M
Frequency (Hz)

K 8.20: —rEhMzEl
10




R HIHEARR) B M2k, ATV RN 55 CF (45 RF JEECI B A28 ) M AR5k, Wik 8.21 s,
THER, LB EM— N Cn B oV () DUAGETT RI B0 VCC BIIERR s . Rk 35 CF JFEEcH
RF Fri= M s 2 8, A3 AC AL 1B B0 1 T BATHT AR P A VOA/VCC, 4 8.20 Fiors.

CF6.8n
| |
||
RF4.9% @
AN /
Cnlu RN32
_'__| I AN\ + -
— = \EE5
RI 10k
NN
( VOA -2.496V

s } -
T [ ven % e % e

& 8.21: #1# CMOS RRIO & k2%

Kl 8.22 ULHI T SeAHME A 55 Ay CF MPEAIAMETH . b SR 0 o =858, AT ] BASRALAH R 0. #5E,
T Cn 5 CF B ITEBOL 1Y 1/ DC fE. RS 7ER CF B ITER, Cn BORLERNE L F V15 e A 1 25
BRI 3 o AL A A T LRI HARFATHSEH fpone fe)m, JHIDKE Cn BOMRERRIFFS CF 55 RF ™
AR B R CF Ao AR PR DL T AL P IE AR ) AN 2R P PHL A 8 B B v, DT LICR ]
BRI A . (HUE, B0 I B2 o P ™ A e (R A 7 o L3 e v DR SR RO AT R ke AR G T o

CFe8an

CF Compensation:
Assume Cn = Short
e R 4.9 fpf = 6kHz
° fpf=__1
27n*RF*CF
au Rn 32 6kHz = 1 - CF = 6.786nF
r 27*4.99k*CF
Use CF = 6.8nF (standard Value)
RI 10k
l .
\)
—— amwm RL 500 S
- - —
T ==
1/ DC: ll:oise GaianCocr)npensation:
Assume Cn = open ssurne = Open = *
Assume CF = open 1/B H!-f = RF/Rn, Cn = Short +“ -
1/8 Hi-f = 23.5db > 14.96 3 1
B = VFB/VOA RF = 4.9_9k -> 333.556 -
1/ = VOA/VFB Use RF = 332 (standard value)
VFB =VOA * RI :s: f 472Hz
e =
RE+RI 27n*Rn*Cn
= 470Hz = 1 —> Cn = 1.02uF
Set VOA =1
VFB = __1* 10k =0.667 _2n*332°Cn
4.99k + 10k Use Cn = 1uF (standard value)
1/ DC = 1/0.667 = 1.499 > 3.5dB
Note: Larger values for RF & RI will reduce values of Cn

& CF but will increase resistor noise contribution to VOA

K 8.22: FHARFMETFEIERE
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Kl 8.23 Won T 5e MM SO PRI 75 % CF Wil MRAEX AR, FATEEZ W Aol B IEfhZe . PRI LA
1Bo BAMTEIL, el fE ik bty AC iEIFLHt Aol BIEMILY 1B, RJABHXTFAEIE at AL EAT o
A

CF68n

— VT -2.5V
—(

Modified Aol = VOA / VFB
Loop Gain =VOA / VT
1/Beta= VT /VFB

AA— | +
Mest
Clnllu Rn32 . :I; AC
L1 VWV = \EE5 1Vpk

\WFB -673.94uV RF4.9% Cl11G
S

RI 10k
NVVV

o+ ( VOA -2.5V

\CC5 p
U10PAS
f CLu RL50

K 8.23: EAIeAMER Tina AC HEK

M e B FL i ], AT TrT 7B 1] 8.24 Fionit) 1/B 5 Aol B IE#MZ . 5B #r (& 8.20) XofLbaf & Bl 4 4%
Jy¥EIE (close comparison), 1fif HIERATI W AL A RS PR & pl™ A2 T P &5 4 o

I—lI—

80.00 —,

Modified Aol

60.00 ]

-60.00 — I \\\HH‘ I \\\HH‘ I \\\HH‘ I \\\HH‘ I \\\HH‘ I \\\HH‘ I \\\HH‘

1 10 100 1k 10k 100k 1M 10M
Frequency (Hz)

K| 8.24: Aol BIFHIZ 5 1/B Tina 2R & (A& EEAME)
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Pl 8.25 H KU i 384 2 s S5 5 AR A7 P R W FIEIN A AT AR BE KT 45 18, AR T fel IR, PRER AR K I A 2%
T 45 1, EAMHBEW ORUERUE KR, i HAT LA OR € AR B A i 0 o

80.00—, @

60.00]
] Loop Gain
40.00— Magnitude

20.00]

Gain (dB)

0.00—

-20.00

T T T T T T T T T T T T T T T T T T T T T T T
1 10 100 1k 10k 100k im 10M

Frequency (H2) fecl
G}

] Loop Gain
90.00i Phase

Phase [deg]
N
o
o
T

-90.00 SRR b R ERRRE C =
1 10 100 1k 10k 100k iM 10M
Frequency (H2)

&l 8.25: HAE&I3S Tina B (AHREMEIMD)

N T HNBATREEA IR FE . Vour/Vin ~ F730E VOA/VGT, FRATRERITE 8.26 Fras iy Rl

%
/s

= \CC5 ( l
UL CPA48
+ CL1u RL500
VGL — — I
1Vp

&l 8.26: Vour/Vin AC £ R A (AAREMEMED
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] 8.27 i/~ Tina £ 25 RR W, FRATHIHIIA AC WA &

—Br i (2 WK 8.20) o dkF fel ZHITE fp ALIREF

-20dB / 10 fEMREAIRRER, TEE] fel J5 fp (17N B R WAL 0-60dB / 10 fFMiRE, IHJEREREE Aol B IE ML —H T

B

0.00—
20dB/decade

-20.00]

-40.00]

Gain (dB)

-60.00]
-80.00-

-100.00]

60dB/decade

10k

-120.00]
100k

1k
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| |
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b, WA 8.29 Fir, BEAT T RUEME L ANAAR A AL AC 1 BB aS Wi N 2 A7 AR FLAR ORI JA Tl A 1) m]
ToO LI R Af (S Y, o 20 60 FEIRIAH LML «

100.00m

50.00m —3
VG1 0.00 3
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-100.00m —3
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K 8.29: BEAST (RFREEAME

I AR P 35 K CF

WFAE R P 5 % CF SIS, BRAVERCEH M “HmEs#e” MR EHTRBERSZF, D4
K 8.30 RIS % k. T RH S A AR5 % CF L AR A s BB 4E (OPA348) . RL (500 Kk
W) LU CL (1uF), B, AT LIRS Z AR R AME ik . BT 0R I, JE A A 55 & CF Hiig
I DC 1/B 4 1 85 0dB, TMANE 3.5dB. AN, A T iRk 16 25 JA B TOHARCR, A 175 ZEii R VP 7E Xc, IEAC Rn
TR I 8 fpn BT AT BAL T HAKFPT. [FFE, BRATMRIE 10 2 KLK E ¢ Vp Xac < 10Rn. FATIES CB1 =
150F IbsE(E . A48, KA CB1 JEBER 0.1uF CB2 AR R U 1) A5 B R AN I T I L ERATT Y 24 [R) A
HRERE, BE i P A = AR BRI 2 DA i R e s
VP & CB1, CB2:

For Noise Gain Compensation to be Dominant VP must be an AC Low Impedance for f > fpn
fpn = 470Hz

C;f)‘z“ (47()sz)_s§1;\zlll::\E:?:r;;2)edance (Xac) < Rn/10 Note: Larger values for RF & RI will reduce
VP X:2 % fp: _ 1 B values of Cn, CF, and CB1 but will increase
P m resistor noise contribution to VOA
33.2= 1 -> CB1 = 14.4pF minimum
27*332*CB1 cFamn ‘
Choose CB1 = 15uF Tantalum for Low Frequency bypass of VP ' :
Add CB2 = 0.1uF Ceramic for High frequency bypass of VP z‘
VB 2.4995V RF 4.9%
Supply Splitter oW gz
W 2.5V ~
r‘ ( VOA 2.4995V
+
UL CPA348
CBllEuJ_ _LCBZl(Ih “—— CL1u RL500

I I o 10c R1 10k wees = I 1

& 8.30: HHIED A
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L1 ex {“"‘ = 1 1

T B 831 AHREHAMLE Tina AC BB

Kl 832 l7n T Aol IBIELS 1/B #iZk, W LA iz B oA AT 55 & CF BERF/NR (B 8.24) , XA
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Loop Gain = VOA / VT \FB 2.4995V RF4.9% c1ir
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PERE DL, 3]
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BRAE UL, FRATTATLAAE R0 B RE. Rn UL R2/R1 4L HBH A H 2% . £E CF 55 Cn [A) 40 Bk s L T,

RN B, NI A Ro 5 R2/R1 41

CF6&n
Beta = (VFB-VP) / VOA
1/Beta = VOA / (VFB-vP) B ,'3/'\:/‘\‘;99(

Cnlu RN3Y

_| |_/\/\/\—

W

R110k
R210k

VOA

—— CLlu RL500

CF Compensation:
Set VOA =1

High Frequency:

CF = Short

Cn = Short

B=VOA*Rn

Rn + R1//R2
1*332

B=
332 + 4.99k

=0.06238 > 1/f = 16.03 > 24.1dB

K 8.35: FFEEMH#E Tina &

FATPIR AT LA

Set VOA =1

Low Frequency:

CF = Open

Cn = Open

p=VOA * (Hi-Z)
RF + (Hi-Z)

(Hi-Z)

High Frequency:
CF = Open
Cn = Short
f=VOA*Rn

RF + Rn + R1/R2
p= 1*332

4.99k + 332 + 4.99k

Noise Gain Compensation:

p=1*(Hi-Z)=1>1p=

1-> 0dB

=0.0322 > 1/p = 31.06 > 29.84dB

=X

+ -
3 1
2
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K 8.37 M T 5 AN CB1 A1 CB2 HUIA 42 . 7 CB1 A1 CB2 IN [IFR I 2 AR AR FE LR 60 5. T AT
CB1 1 CB2 I3 48 i AHA # FE I BRAC 2120 36 15, anl& 8.37 Fiie
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A TuF I, FADEH KA B, X2 D B 785 (0 H A EBOR HRT AR B o AHH s AR 2l
7, WA ESR LR DL AR 7 AR Mg 5 B . LA QUK T LR (1 i B 2270 B ESR. WIE] 8.38 JT
7, AT AR SR A1 25 K CF Lk H bt (el 470Hz I FEBE/NT 33.2 BRU . 24 10uF #iZk1E 470Hz /it
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Design Goal: o1 ' E
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Fig. 8.38: fHH A
Ve R
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