ERGO-640 is an ultra-low power high dynamic range CMOS image sensor dedicated to wearable and remote sensing, being

tailored for Internet of Things (loT) applications.

General description

Based on a time-domain pixel-level A/D conversion,
its patented pixel architecture enables the capture of
high dynamic range images while consuming less than
1T mW for VGA resolution at 10 fps, a fraction of the
power consumption of traditional image sensors.

Logarithmic data representation enables a 120 dB
dynamic range coverage with 10-bit data words
facilitating the analysis of visual scenes in real-world
applications which naturally contain vastly changing
environmental conditions.

Its in-pixel data memory relaxes data readout
timing constraints thus enabling it to be used with
microcontrollers with very limited data memory space.
Moreover, its very low bill of material facilitates the
integration in any system.

This state-of-art image sensor makes autonomous
vision systems powered by energy harvesting a reality.

Features

+ Resolution: VGA (640 x 480)

+ Backside illuminated sensor

+  Pixel size: 6.3 ym x 6.3 pm

+ Fill factor: 83 %

+  Dynamic range: 120 dB intra-scene

+ 10-bit data with logarithmic encoding

+  On-chip frame memory

+  Sub-sampling by 1/2, 1/4 and 1/8 for low power
activity monitoring

+ Region-of-interest readout

+  Power consumption at 10 fps: 0.9 mW

+  Supply voltage: 1.8 Vand 3.3V
Active area: 4.03 mm x 3.02 mm

+  Chip size: 4.4 mm x 4.9 mm

+  SPI/OCTO-SPI interface for control

+  Parallel interface (DCMI) or SPI/OCTO-SPI for data
readout
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ERGO-640

Ultra-low power high dynamic range
image sensor

Application example: people identification

Applications

+  Activity tracking

+ loT and wearable
+ Code reading

+  Biometry

+  Retrofit meter reading

+  Smart toys

+ Animal monitoring
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ERGO-640

Ultra-low power high dynamic range
image sensor

Spl/' data(7:0)

40 MHz | —loCTO-SpIle

memory

oscillato

microcontroller

le—| Lhipselect
Dighat data(9:0)

[T—*camera |synchro(2:0_
interfacg

I
Voltage
regulator

row selection

640 x 480
pixel array

AHAE

[
_|Voltage
regulator

ry

Bit-line interface and column
readout

Vref

(=1

—»
Control &
sequencer

|-

generation

(-

IHH

On-chip memory

Each pixel incorporates a 10-bit static memory that
serves two purposes:

1. Together with an in-pixel comparator, it enables high
dynamic range through continuous comparison of
the voltage resulting from photocurrent integration
with a reference level.

2. As the digitized image is memorized on-chip, it can
then be read out at a pace defined by the external
device reading the image. This enables for example
the use of microcontrollers with very limited
memory, not able to store a whole frame.

Sub-sampling

A sub-sampled image can be read out to reduce the
total amount of data transmitted for example for activity
monitoring. As the whole image is still memorized
on-chip, it can still be read out at full resolution or
just a region of interest in case the analysis of the
sub-sampled image led to the detection of activity.
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Dual operation mode

In addition to its logarithmic high dynamic range mode,
the ERG0640 can also be operated in linear mode like
a standard imager to yield better image quality in low
light conditions.

Ease of integration

The only external components needed are a few 1 pF
capacitors. All pads are placed on a single side of the
ERG0640 chip to enable a smallfootprint. Sensor control
and data read out can be done through a standard
4-wire SPI if very limited communication interfaces
are available, through an Octo-SPI bus, or combining
a standard SPI for control and a 10-bit DCMI bus for
data readout. The ERG0O640 chip can be operated with
a single 3.3 V supply, dual 3.3 V and 1.8 V supplies, or
even single 1.8 V supply.
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