Class AB output stage

Rail to rail output

Complementary output

- Source P devices
- Sink N devices

Stable bias

- Copy biasing from opamp
- Measure and control the bias
(feedback biasing)

Quasi complementary output
- All N devices with isolated Ip
source drive

no common- bi
mode current 0
in input stage

Ip+In+1,=0
Ip ~ %(sgn[o +1)I,+ I
In =~ % (sgnl, — 1) I, — Iq

s (42) ()

+ Low noise

+ No over-all feedback
easies stability

- Gain mismatch between
push and pull stage

L
Vi

Main amplifier
Current-to-voltage converter
Power transadmittance

Al A2 M1, M2

Modeling aspects

Output quiscent current

R8, Q2 to decrease quiescent current
R9'to increase quiescent current

[11

Power supply

Bandwidth limitation of BJT can be modeled in the CCCS
Output capacitances Q1 and Q2 added to CM input capacitance of A2

Dynamic behavior can be investigated for different values
of source, sink, or quiescent current:

Parameterize component values of small-signal MOS model
Use different parameter sets for source, sink or quiescent behavior
Model the current dependency of the MOS tansconductance

Solo: High-end Audio Power Amplifier with PentaFET output stage

Class AB amplifiers

Reduction of offset and even-order distortion High-voltage class AB output stages

Apply over-all feedback - High-voltage Si or SiC transistors
- Stacked transistors

Convert power current driver drive into integrator .
- Isolated drivers

Replace R7 with integration capacitor
Create feedback path with current sense resistor and difference amplifier

HCNR200 and HCNR201
High-Linearity Analog Optocouplers

Data Sheet

Features
The HONRZ00/201 highiincarity analog optocouper * Lo
consists of 3 high-performance AlGaAs LED that ilumi.  » K. (1
ates two closey matched photodiodes. The nput phor
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: " = Ves 700V Description
¢; Integration capacitance C2M1000170D 504
R Resistance of current-sense resistor silicon Carbide Power MOSFET R 100
C2M™ MOSFET Technology

N-Channel Enhancement Mode

A4 Voltage gain of difference amplifier
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The loop gain in the main amplifier of the power current driver is
propotional with the integration capacitamce

Maximum Ratings (T - 25 C urlss otherise specifed)

Symbol Parameter e | unit Test Condiions Note

A large bandwidth can be obtained using an extra integrator.
Use a dual integrator with phantom zero for a low-distortion,
wide-band class AB driver.

¥ Recommensed operatont vtes

Vog=20% Te=25°C Fig 19

Ves =20V Te100C

Design the circuit such that all other poles are non-dominant.

Frequency compensation in the power transadmittance
stages can be accomplished with a phantom zero:
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Design sequence o oo caoe

1. Select the power transistors; consider drive capability, .
dissipation and cooling. [N

2. Select current sense resistor and divverence amplifier; B
consider noise and offset (drift) for the amplifier and v [mee
power dissipation and temperature coefficient for the = et “
sense resistor. W

3. Assume reasonable budgets for quiescent current and o
current drive capability for the main opamp and design @
R2 and the power transadmittance with a bandwidth at Reverse Diode Characteristics
least five times larger than the required bandwith of the - —ecodns
total circuit. - ~ P T

Symbol [ parameter o [ max [ v Test Condions Note

4. Design the main amplifier consider the drive requirements
for R1 (no voltage or current clipping or slew-rate limitation)

5. Design R6 and the integration capacitance such that the
integrator bandwidth (servo function) is at least five times
the required bandwidth for the complete circuit.

6. Select the BJTs (power dissipation)

7. Design the first integrator.
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The HONR200/201 can be used to olate analog signals
i wide variety of applcatons that requre good sabil.
it Inearity bandicth and low cost The HCNR2001201
s very flexible an by appropriate design o the appl- ©
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for many analog clation problems.
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High-voltage class AB current
driver with optically isolated
output stage

Source stage High-voltage
supply
1{
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I, High-voltage
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+
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Isolated C) L
power supply

Can be used as core amplifier in:

High-voltage class AB current drivers
High-voltage class AB charge drivers
High-voltage class Voltage drivers

Add loop integrator and design all other
poles non dominant.

Over-all feedback reduces effect of
gain mismatch between source and
sink drivers.

Analog Bias Computation and Control
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with OpAmps and discrete transistors

Stacked transistors

Alternative for high-voltage
devices

Equivalent
circuit:

]

Resistor values s as large as
possible (gate leakage current)

Capacitor values as small as
possible (tolerances on gate-
drain capacitance)

noise=0

o
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High-voltage drive for capacitive loads

- Stable with no load

- Load up to 5nF

- Bandwidth 20kHz

- Quiescent current ImA
- Load voltage 600Vpp

{Cphz}

PZ analysis results

Gain type: gain

DC gain =-49.75

Poles versus C;

X poles gain, C_ell = 0.0e+00
+poles gain, Cell = 5.0e-09
x * poles gain, C_ell = 0.0e+00 ... 5.0e-09
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50Vpp, 10kHz, 3.60hm
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pole

P1
P2
P3
P4
Ps
P6
p7
P8
P9
P10
P11
P12
P13
P14
P1s
zero
Z1
22
Z3
Z4
Z5
Z6
z7
Zg
Z9
Z10
Z11
212
213

Re [Hz]
-1.978e+4
-1.978e+4
-9.077e+4
-2.435e+5
-7.893e+5
-1.703e+6
-4.793e+6
-6.583e+6
-1.731e+7
-1.731e+7
-1.064e+8
-1.116e+8
-1.155e+8
-9.232e+8
-1.356e+9
Re [Hz]
41le+5
.102e+6
.693e+5
.693e+5
-2.762e+6
-2.762e+6
-5.345e+6
-2.476e+7
-1.034e+8
-1.116e+8
-1.200e+8
-1.639%e+8
-7.961e+8

Im [Hz]
-1.629e+4
1.629%e+4

-1.775e+7
1.775e+7

Im [Hz]

-2.395e+6
2.395e+6
-2.364e+6
2.364e+6

oo NN

400mVpp, 10kHz, 3.60hm

Mag [Hz]
.562e+4
.562e+4
.077e+4
435e+5
893e+5
703e+6
793e+6
583e+6
479e+7
479e+7
064e+8
116e+8
155e+8
232e+8
356e+9

Mag [Hz]
411le+5
102e+6
487e+6
487e+6
636e+6
636e+6
345e+6
476e+7
034e+8
116e+8
200e+8
639e+8
961e+8
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Hum: -130dB

Technical specifications

Weigh

0.6477
0.6477

0.7160
0.7160

1.858
1.858
0.6580
0.6580



