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AVsig = Vsig — Vret ( 2-5)
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021 000000000000000000000000000

Process 0.6 um CMOS 3-metal 2-poly-Si
Chipsize 3.9 mm x 3.9 mm

Pixel size 32.0 um x 56.0 um

Fill-factor 23.5%

Num. of transistors 18 transistors and 2 capacitors
Frame interval 5ms (at fo=1kHz)

Minimum SBR -11.3dB

24 JO0duoubdobuooboboobobooogn
241 ODO000U0bDOObOOoOoOoOO

gubboogogobbooooboboouobbooobbooobboooobbooon
0.5umCMOS3-Metal 1-Poly-S OO0 00000646400 00000000000
0000000000000 000000000020

02120 00000000000DOO0O00O0D0DO AOumx4oumbO oo
018050 0000000000000 nO0O00pOODOOOOOODODODODODODO
ooooooMOoSOUDOUOUoououooo2appbobbbbboboboooo
021130000000000000O00O0O0O0DODOO0OODOO 4.8mm x4.8mm
Oo0oooooooooooooooo 214000000064x640 000000
gboooboboobooboboobooboboobobooboooboon
gbboobdooboboooooboobobbobobodobooboboon
oo0o0oboO0oO0o0o0oo0o0O0o0ooOooooooooooooogobD 22000000
gbogboobbbgoobooboboooboboobobod

2000000000000000000000000000000000000000000
odoooooooooooooobboobooooooooooooo



20 0b0dobobooobobbooboooobobod

16

40um

0 2120000000000000000

4.8mm
- P
o
[}
°
o
8 O
£ (O]
©
S &
e Q 04 X 064 pixe
o0 °
< K
=
2
column-parallel comparators
_t =
o | | =1h

0 21300000000000



20 0b0dobobooobobbooboooobobod 17

----- address decoders ------------

Y Y |
rstl | value—ﬁr _‘HV _‘HV :
sell \ I " !
I pixel ] . T
| |
rst2 | _ﬂ' _ﬂ' _ﬂ' :
sel2, \ I " |
| | ] N
|
| : : .
! ! ! p
. | | P
| : : Pl
| |
t |
e 317 11
" T I S I |
| ] .
!- _______________________ __: q)sense_ci? —I];_ (Ds_ei‘_se _4—[r —ﬁb_q)sense
b LS R L L _
m M m out :] '[: out
I—‘ _______ ] vbn
t - |
_ _ _ _ in—| |_chp
comparator | | comparator | .. .... comparator
[ [ [ Osense —|
| multiplexer |
|—> output =

(a) array structure of the position sensor (b) schematic of column-parallel comparator

0214 0000000000000O

O 22000000000000000000000000000

Process
Chipsize

Num. of pixels

Pixel size

Photo diode size

Fill-factor

Num. of transistors

0.5 um CMOS 3-metal 1-poly-Si
4.8 mm x 4.8 mm

64 x 64 pixels

40.0 um x 40.0 um

10.15 um x 28.45 um

18.05 %

24 transistors
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Minimum laser intensity to be detected (Ix)
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Power supply
Minimum SBR

DR (Dynamic Range)
Depth resolution
Chip power

Max. framerate

3.3V

-14.4dB

46 dB (at -10 dB SBR)
14.6 mm at 1418.0 mm
400 mW at 200 fps
2000 fps (at fo=10kHz)
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(a) target sphere-shaped object (b) reproduced wire frame
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Minimum laser intensity to be detected (Ix)
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Process

Chipsize

Num. of pixels

Pixel size

Fill-factor

Num. of transistors
Minimum SBR

DR (Dynamic Range)
Max. frame rate

0.6 um CMOS 3-metal 2-poly-Si

4.5 mm X 4.5 mm

16 x 16 pixels

60.0 um x 60.0 um

13.5%

39 transistors and 4 MOS capacitors
-22.8dB

> 47.2 dB (at -18 dB SBR)

2000 fps (at fo = 10kHz and SBR = -16dB)
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laser(spot) camera(sensor) laser(sheet) camera(sensor)

(a) using spot light (b) using sheet light
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' Unit pixel

Vertical signal line

! Photodiode
' Readout unit
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COLSEL
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Output Circuit MASK
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Process

Chipsize

Num. of pixels

Pixel size

Photo diode size
Fill-factor

Num. of transistors
Total num. of transistors
Max. framerate *

Max. range majp/sec *

0.6 um CMOS 3-metal 2-poly-Si
8.9mm x 8.9 mm

256 x 256 pixels

27.0 um x 27.0 um

6.0 um x 25.95 um

21.36 %

18 transistors/pixel

1.37 M transistors

930 k frames/sec (1 sampling)
56.2 k frames/sec (16 sampling)
3.63 k range maps/sec (1 sampling)
220 range maps/sec (16 sampling)

* simulated by H-SPICE
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