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The OTA is designed for ZMD's 0.6µm standard CMOS technology. The 
design contains about 130 active devices and measures 300x300µm2. 
Taking into account process variation, mismatch, the large automotive 
temperature range and a supply voltage range of 5V ±10%, a dc gain of 
more than 110dB and a unity-gain frequency greater than 50MHz for a 9pF 
load were achieved. The settling time is less than 100ns with an accuracy 
finer than 0.01%. The consumed supply current is about 2.5mA.

The scope of this reference case is to show how tools for analog design 
automation can assist a modern topology design on the example of a High 
Gain Operational Transconductance Amplifier (OTA). The design method 
involved a combination of topology improvements and yield optimization by 
utilizing the tools zmdAnalyser and WiCkeD. The circuit design was sized 
interactively for an exhaustive analysis of a hierarchical circuit as well as to 
understand limitations of different circuit topologies. Finally a topology with a 
high simulated parametric yield could be achieved.
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* Detailed results published at ANALOG2006 Conference in Dresden 

Figure 1: Simplified schematic of the
fully differential folded cascode OTA Figure 2: Chip photograph of the realized OTA 
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YO on all performance parameters including operating conditions.
Design parameters were adjusted to technology grid and the 
performance was checked by MC and Worst-Case Diagnosis 
(WCD) to estimate yield .

Final centering, 
rounding and 
verification

Monte Carlo analysis (MC) showed yield down to 30%.
Improvement was realized by additional RC filter inside the CMFB.
Yield Optimization (YO) to improve the setting time, focusing on 
the input stage.

Yield Analysis
and Yield 
Optimization

NO, FO: Improve circuit parameters, detect instability of CMFB 
loop.

Optimization of 
Main Circuit

NO, FO: Find essential saturation constraints and sensitivities to 
parasitics.

Optimization of 
the SBC sub-
blocks

Feasibility Optimization (FO): satisfy all saturation constraints
inside the SBCs.
Deterministic Nominal Optimization (NO) on variation of the 
topology showed that high gain specification can also be achieved 
with fewer SBC, and that most SBCs can be sized identically.

Feasibility of 
Main Topology

Applied ToolsMain Steps

• zmdAnalyser is a verification environment driven by analog/mixed signal designers
• standard analyses (e.g. corner, Monte Carlo) are improved and expanded e.g. 

parametric corner/MC analysis, automatic corner generation, output protocol (cpk), 
trimming analysis, …

• the optimization flow of WiCkeD completes our design flow by modern optimization 
algorithms

• for this example the zmdAnalyser was used to estimate parametric yield, analyze 
sensitivity and mismatch … document results and finally to check topology changes 


