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Introduction:

Current and voltage references are essential components of analog
and mixed-signal circuits for biasing, tuning or trimming.

Common requirements for voltage reference generator circuits:
Low-power and area.
Low-voltage operation.
Compatibility with standard CMOS technologies.

Independent of PVT variations.

State of the art: designs based on complex circuits or on the use of
parasitic BJT', diodes, resistors or multi-threshold process options.




Design on Integrated Circuits and Systems 2013 Circuit Proposal

1 Introduction

2 Circuit Proposal

e Principle of Operation
* Generalization for High-Voltage References

* Digital Trimming
3 CMOS Integration and Experimental Results

4 Conclusions

Institut de Microelectronica de Barcelona
IMB-CNM (CSIC

Roger Figueras i Bagué



Design on Integrated Circuits and Systems 2013 [ Etsoduction Circuit Proposal

Circuit Proposal:
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Design parameters restrictions:
P>>1 for M1-M2 matching. n
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Digital trimming:

*  Process deviations compensation:
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Circuit integration:

[HTin Parameter UMC  AMS  units
Lt L Technology  0.18 0.35 (im
: =_I. Vro(27°C) 600 525 mvV
; HIHHTH a 225 330 mV
B e n 1.12 1.28
Is(27°C) 390 220 (W/LnA
P 10 24
M 1 3
N 12 1
(W/L)7 1/6 3/3 pim/jpem
i Vpiat (27°C) 58 80 mV
T A Q 3.86 3
- | Tbias(27°C) 250 660  nA
4y |8 ' X I 35/2
Y 1/4 2
jm AMS035: 0.35um, 4 metals. __Vref 825 855 mV
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Results: power consumption
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Results: trimming calibration
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Results: low voltage operation
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Results: PSRR

UMCO018 RN

AMS035 design:
PSRR (100Hz) = 57.7 dB
PSRR (10MHz) = 30.6 dB
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UMCO018 design:
PSRR (100Hz) = 44.8 dB
PSRR (10MHz) = 19.9 dB
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Circuit Proposal

Results:

Parameter Value Units
UMC AMS
Technology 0.18 0.35 pm
Supply voltage 1.8 3.3 \Y
V.t 825 (£10%) | 855 (£10%) | mV
L 250 (£10%) | 660 (+£10%) | nA
Power consumption <2 <50 W
Temperature sensitivity 100 100 ppm/°C
Silicon area 0.0004 0.006 mm?
Low voltage operation 1 1.4 \Y
PSRR 100Hz 45 58 dB
10MHz 20 30
de oe " de elo
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Conclusions:

Voltage reference circuit:
All-MOS.
Low-area and simplicity.
Low-power consumption.
Low-voltage operation.
Thermal compensation.

Generalization for high voltage references.

Digital trimming to improve accuracy avoiding PV'T variations.

Integration in two different CMOS technologies to proof
the validity of the proposed design techniques.

Experimental results showing good performance.
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Questions?
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