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OUR CONTESTANTS ARE …

• OPAMP A

• OPAMP B

• OPAMP C

$6.59

$79.80

$2.10

TI OPA1612AIDR

Sparkos SS3602 (Discrete)

TI OPA1642AIDR

(Sparkos)(Texas Instruments)



ROLL THE OPAMP – ROLL THE DICE

• Discrete vs Integrated

• Stability Analysis

• Real World Example #1 – Gain Stage

• Real World Example #2 – Phono Stage

• Lessons Learned

• Questions



DISCRETE VS INTEGRATED

(Burson)



DISCRETE VS INTEGRATED



DISCRETE VS INTEGRATED
DISCRETE (DUAL)

• Sparkos SS3602: $79.80

• Staccato OSH-DHA: $89.00

• Burson V7 Pro, Vivid: $89.28

INTEGRATED (DUAL) – QTY 1 (Mouser)

• TI OPA1642AIDR: $2.10

• TI LME49720NA/NOPB: $3.69

• TI OPA1612AIDR: $6.59



STABILITY ANALYSIS
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STABILITY ANALYSIS

For Aß >> 1



REAL WORLD EXAMPLE I – GAIN STAGE
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REAL WORLD EXAMPLE I – GAIN STAGE
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REAL WORLD EXAMPLE I – GAIN STAGE

(TI: Opamps for Everyone, Fig. 5-18)

PM = 75º



REAL WORLD EXAMPLE I – GAIN STAGE

OPA1612



REAL WORLD EXAMPLE I – GAIN STAGE

R1 R2

PM

1/ß

SS3602

PM = 38º



REAL WORLD EXAMPLE I – GAIN STAGE

(TI: Opamps for Everyone, Fig. 5-18)

PM = 38º



REAL WORLD EXAMPLE I – GAIN STAGE

SS3602



REAL WORLD EXAMPLE I – GAIN STAGE

R1 R2

1/ß

SS3602



REAL WORLD EXAMPLE I – GAIN STAGE

SS3602, Cf = 47 pF



REAL WORLD EXAMPLE I – GAIN STAGE

Load Impedance: 100 kΩ



REAL WORLD EXAMPLE I – GAIN STAGE

Load Impedance: 600 Ω



REAL WORLD EXAMPLE I – GAIN STAGE

Load Impedance: 600 Ω



REAL WORLD EXAMPLE II – PHONO STAGE

(Self (2014) Small Signal Audio Design, 2nd Ed)



REAL WORLD EXAMPLE II – PHONO STAGE



REAL WORLD EXAMPLE II – PHONO STAGE



REAL WORLD EXAMPLE II – PHONO STAGE



REAL WORLD EXAMPLE II – PHONO STAGE

Deviation from RIAA target: ±0.060 dB (20 Hz – 20 kHz)



REAL WORLD EXAMPLE II – PHONO STAGE

Connection to 
turntable

Power supply
To audio analyzer

To analyzer ground



REAL WORLD EXAMPLE II – PHONO STAGE

100 µV
42 µV
28 µV

20 Hz – 20 kHz



REAL WORLD EXAMPLE II – PHONO STAGE
OPA1612

OPA1642

NE5534



REAL WORLD EXAMPLE II – PHONO STAGE



REAL WORLD EXAMPLE II – PHONO STAGE



REAL WORLD EXAMPLE II – PHONO STAGE
OPA1611

NE5534

OPA1642



LESSONS LEARNED

• Mind the stability, especially with discrete opamps

• More expensive is not always better

• Choose an opamp appropriate for the application

• Opamp rolling changes circuit performance … but not 

always for the better



QUESTIONS

(The Atlantic)


