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PHILIPS

Technology

Epitaxy
750 .. 1000 (1300) nm

oxide confined VCSELs
up to 10 GHz modulation
single- and multi-mode
single-polarization
Frontend 760 — 980 nm wavelength

mesa etching
wet oxidation
surface grating

large area high power
top- and bottom-emitting

passivation individual die, 1D and 2D arrays
bond pad complementary PIN PDs
wire and flip chip bonding
Backend TO + SMD assembly
100% on wafer testing high yield
wafer qualification high volume
dicing :
packaging small footprint
burn-in certified high quality
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PHILIPS

Changing our products for your

individual requirements

Layout change
 Location and number of light emitting areas
* Location of contact pads
 Substrate conductivity (n-type or isolating)
* And so on......

Bottom or Top emitting change

1 Laser2 der b
solder bumps
VCSEL layers === Top
GaAs substrate emitting

Bottom
emitting

1
solder bumps
= | VCSELlayers

Laser

Parameter change
 Adjusting the parameters of VCSEL

« E.g. Parameters in L-I-V curve

to meet the
= requirement in
‘ system

Contacting pad change
* Flip chip or bond wire or any other special
pads?
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Meeting performance demand Iin different

applications

Applications

High speed datacom
(> 3Gbps)
E.g. 10G Ethnet, Active optical cable,
Infiniband,

VideoLink/MIPI applications
E.g. in mobile phone, data transfer
between or insides industry equipement

Laser tracking applicaions
E.g. (wireless) laser mouse, trackball in
mobile phone

Our VCSEL solutions

First class speed

MAX. speed + MIN. power
consumption

Top tracking performance +
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Basic architecture of electrical —
optical data conversion

Transmit Data Core competence of

(electrical) / U-L-M Photonics
T+ B ,/\\

< Laser Driver VCSEL )':>
—> N / A\ y Transmit data
Tx- i
——— ~——— (optical)
— ~
ED e
Detector .
— = Receive Data
v (optical)
Rx+ q Preamp (TIA) + ‘>
-« Post Amp (Limiting Amp) | Within standard portfolio

Rx-

Receive Data
(electrical)

We have recommendation for you after testing on iotep-level:
E.g. IPtronics driver IPVD12G011 supporting 5Gbpk2-5Gbps

of U-L-M Photonics
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Test result of 10 Gbps VCSEL with
|Ptronics driver

Evalutation board with \
IPVD12GO011 driver

O

> -

Ibias setting 110
ULM850'10'TT'N0104U Imod setting 85
Pre-emph. setting -6

Poff (mW) 0.8

loff (mA) 2.5

Pon (mW) 3.6

lon (mA) 9.9

lavg (mA) 6.2

Imod (mA) 7.4
OOR (dB) 6

Pawg (mW) 2.24

Pavg (dBm) a5

OMA (mW) 2.8

OMA (dBm) 4.5

Jitter pp (ps) 20.0

Jitter rms (ps) 3.3

tr 20/80(ps) 27.1

tf 20/80(ps) 41.3

Eye S/N ratio 11.9
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Test result on 10 Gbps given by

|Ptronics*:
24<C 40C

60C 85T

*: The latest test shows a
good margin at 12,5Gbps.
Please reference the
white paper from Philips
ULM Photonics and
IPtronics for more info.
(see also:

)
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Well positioned in
VideoLink/MIPI Market

T it Dat . . . : :
r(ZTZQEEicaSa Optimized Solution available with multiple

Tx+ — = —~
— o s 1@» options for customers: ULM850-V2-TN-N0101U
~ Dnver ¢ 1 Transmit data

Tx-
// [~ -~ i 1
= NDELeCOLA" | Receive Data  [EMPErature area
: i °n ~ 1950 Bin 1: For extrem
Receivg Data / / ¢ optical oTe1evie operating conxdition
(electrical) Rx+ y
+——§ Preamp (TIA) +
<+— | Post Amp (Limiting Amp)
R)/(,i ¢
4Gbps photo diode
// 0.2mW ~
0.3mW ~ 0.9mW
/// |
Y, 0.4mW ~ 1.4mW*
aGp
[ 4 Optical Modulation Amplitude Data rate

We have recommendation for you after testing on iotep-level. *: close to 0.2mW for 125

Please contact us for more infa:
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MAX. speed + MIN. power
consumption for VideoLink/MIPI

Stable and low |, makes a low

power operation possible applcatons
PN Nearly no I, shift in th in
Low |, over the early no |, shift in the aging
whole operating BINZ,3 process  Very stable and low I,
temperatures — over theewhote lifetime
14 | 14 |
l—'gﬁ——'——--—-— After 600h | %12 A
= I Y. : = ®
5 10T 7% operation @ g 10 | //4\
=328 et - “|| 170, 4mA* |30 Z
l E 0.6 — g 0.6 _ | 2 =
8os e % 04 S Bl
= " *- =
02 = genity - Accelarated 0.2 | Same aging behavio
00 b o — aging to simulate 00 L— R L Bt i -
50 0 50 1F 150 the required life 50 0 5o OVer sgmples .,
Chip temperature (degC) time of 10 years Chip temperature (degC)
133_184 —=— 133 234 133_284 133_34 —— 135~ in VldeOLlnk —e—133 184 —=— 133 234 133 284 133_34 —%— 133_84
< TS leme . g eomaee ez 20304 > Application o i omim  —emeie  —w ez 2034

Samples from different positions on the wafer

!

This test shows nearly 3000h
Mean Time To Failure (MTTF)
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application simulated!



Added value for your , Time-to-
Market": recommended |, & | ¢

*: For the case: 50% ,0“ + 50% ,1“

Default of Default of Default of
BIN 1 BIN 2 BIN 3
(1 Gbps) (1.5 Gbps) (3 Gbps)

MAX. SmW* >~I\;AX. Smd’ MAX. 3mW* >~I\;AX. SrELV* LMAX. AmW* T\L‘AX. 6m>[/v*

Logic , 1 between both blue lines; Logic ,0“: between both green lines
N— g
———

Low
Low
High
Simplify
Adjust
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Test result with Driver

V supply = 2-5V

Pattern: PRBS 21

Data rate: 1.25Gbps
I =1.8mA P

supply total
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Top features ensure the best and
stable tracking performance

Leading single-mode
performance thanks to the
unique oxidation technology

Good and homogeneous single-
mode performance over wafer

Reproduceable and high yield of
single-mode VCSEL

Stable single-mode performance in
different operating conditions

Efficient electrical-optical
conversion

Outstanding polarization locking
through the own and patented
Surface Grating Technology

Good polarization ratio
Stable polarization locking
performance in different oprerating

conditions

High yield technology

l

Polarization ratio: 10dB
(limited by set-up)

_

=, |
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Ultra low |,, and low operating
current for defined output power

Example: Typical LIV diagram of one
product in our portfolio for mouse market

Very low threshold
current: ;< 0.35mA

NCIENG
\ Ultra low opr. current for defined

output power: E.g. only 1.3mA for
0.45mwW
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