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Requirements:

+ Single Supply (4.5V< Vg < 5.5V)

* Unity Gain Buffer

* Vy=21Vto4.1V

+ RL =300Q to 820Q

* lout max = 13.6mA > (4.1V / 300Q)

+ Small Signal Bandwidth 100kHz

» Large Signal Slew Rate 1V/us

* -40°C < Operating Temperature < +125°C

* No crossover distortion in CM range of Op Amp Input
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Choose PNP transitor for close swing to the rail and high current
Requires feedback into OP Amp +input due to phase inversion through transistor
Choose OPA364 for no CM crossover distortion

Assume VOA min =0.1V

Choose R1 to limit the maximum Ib into OPA364 Output

Ib max = 4.7V / 500 oms = 9.4mA: a reasonable value

R1 also provides “isolation” between VOA and T1 base

R1 will also allow us a potential place for stability networks to be added
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ON CHARACTERISTICS

h=e DC Current Gain * le=01mA, Vez=10V 60
le=10mA V=10V 80
le=10mA, Ve =10V 100 300
le=B0mA, Veg =10V 60
le=100mA, Vee = 1.0V a0
Wiegsat Collector-Emitter Saturation Voltage le =10 mA, Iz = 1.0 mA 0.25 v
Iz =50 mA, Iz = 5.0 mA 0.4 v
Veesat Base-Emitter Saturation Voliage le =10 mA, Iz = 1.0 mA 0.65 0.85 A
Il =50 mA, Is = 5.0 mA 0.95 A4
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«— 4.1V

RL300
13.67mA

‘ delta VOA= 4.3V -4.2658V = 0.0342V
Beta = VFB/ delta VOA = VOUT / VOA

e Beta = 4.1V / 0.0342V = 119.88

1/Beta = 0.00834->-41.5dB !!

We know there is some high frequency roll-of somewhere
(due to parasitic capacitances of T1) but not sure about where?
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1/Beta = Vloop / VOUT
Loop Gain = VOA / Vicop
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C11.6n FB#2
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M é R350

FB#1 (1/p+):
fz1=1/(2 M- R1-C2)
fz1 = 1kHz

(Pole in B+ Plot)

fp2 =1/ (2 -N- R3-C2)
fp2 = 10kHz

=++v$5 (Zero in B+ Plot)

fz2=1/(2 -N- RL-CL)
fz2 = 100kHz
(Pole in B+ Plot)

. f23=1/(2 M- R2:C1)
e : 23 = 100kHz

From our Loop Stability Tricks and Rules-Of-Thumb:

Look at FB#1 (1/p+) and FB#2 (1/f-) and add poles and zeros where our desired 1/B8 breakpoints are.
Often this is easier to do from a B+ and 3- plot.

Remember a smaller V.; > Smaller B = Larger 1/8

& 5.18: ATREMNKRAEZASS
2
B+t _E om0
(B+HZk EiE D
(B+ £k Bz
(B-#h& LMt
MTRATT (OB B P T AN 0 T 15
F 18 FB#1 (B+) FIFB#2 (B-) , EIRMIFTHh it 1/@ Wr i AHE Il s5 5 28 8, Xl HAE B+A B~k i by st o
THIOAE VFBﬁ/J\_’Bﬁ@/J\_’ 1 /Bﬂj(

CMOS K% 5 Aol R A

—A KT Aol Al CMOS [HiF i . Bii CMOS UK g fr i S 3 n (B AN, Aol &k (1 By 7 1F
B Ly SFankd 5.19 Frosit) OPA364 i, AIEZF] VOUT A —4 2MQII7Ek. K 5.20 4H T HIXA
S, XF Aol HiZk() Tina SPICE i H.&5 K. FATEZEEIE 5.20 HFMEM Aol {H4 10Hz W KFI KL
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