RRERE
(SPECIFICATIONS CONFORMATION)

E (LM-WORKP-DC-T1)
Lo e AR - nH 3 B
i ] IR EHEF
2. ¢ |

D(:gi;‘g;) 1545nm LD Epi-wafer

348 M sE4 - #E (M 4E) (Local Regulations for the Products Specified) * #& (None)

4.%'1-}{:%‘ : _UCSB 5.4]% 833 © _2009/07/08
(gglggi;dy) (Date of Specification)
. S (Specifications)
AE|  ABELAE RER g | st | T | Ao
(No.) (Item Name) Custome(;') (Unit) | (DP) | (Test Condition) (Note)
0 N- InP Substrate S;g{"l%?g’ cm’ --- --- 325 ;):;; f;’n
1 U- InP Buffer Layer 0.2 um | +10% -
2 CP- InGaA;» 0.1 = wm +10% . .
( I?r;xc;,n;ir:tlon) 1x107) |[(em™)| ()
- yer 1.5 pm | 10%
. (Concentration) ax10%)  |(em™)| G200y | OV Test | On test watr
4 P-InAlGaAs (Ag= 1.3um) SCH 200 .« | nm | £10%
(Concentration) (1x10'7)  |(em®) | (£20%) _-_ -
U-8X InAlGaAs Well i/ nm | +10%
(+0.85% CS)/ / DCXD
5 U- 9X InAlGaAs Barrier 10 nm | £10% 1"?;, On epi-wafer
(-0.55% TS, Ag=1.3um)
(her) (1545) (@m) | (£10) measurement
6 N-InAlGaAs (Ag= 1.3um) SCH 200 | nm | £10%
(Concentration) (1x10"7)  |(em?) | (+20%) - -
7 N-InP Layer 110 nm | £10%
(Concentration) (1x10'®)  [(em?) | (+20%) - -
2xN-InGaAsP (Az=1.1pm) 7.5 nm | £10%
8 /2XN-InP /1.5 am | £10% - o
(Concentration) (1x10'%) | (cm™) [(20%)
N-InP 10 nm | £10%
9 . . i
(Concentration) (1x10"%) | (cm™) | (+20%)
N-InGaAs 0.2 +10%
10 : - °| ¢
(Concentration) (1x10"®)  |(cm®) | (+20%) C-V'Tess - | Ontestwater
# Lattice Mismatch <+1000 ppm - DCAD - |deston cemter
. measurement | of epiwafer
T REE Ay, K 828 1 Al Tolou
i Pl m : / / ’f '?,»,. 5'3‘/}"" 2 \: L 'r / ’ /I} é] z ﬁ. : UCSB
(Customer Confirmation) ~ (signature) (Customer)
10.% #4148 © 3. & 0711281-9 (Control No))
(Please mail back after the confirmation signature by manager who make this order)
REER: & # BEH Page : 1



K Prpssrrs 5
oy swn\A =s. . = 7 =
\»NN M\ \J .\va "~ P aa Pv \ R : — ) ST ;!5; —
) D07 MU N ! v.& 2 ~7h P Y T EQ QU\
wr z'0 gLoL —N w¢s.pm®mmo¢_f depg | oL
w9 | el9L'e wu ol 819, —N dul Buipuog | 6
Wi, N TR | esoLe wu G/ gLeL —N (x2) dul
ao1e| Jadng 8
LTS wu G/ gLaL — N (xg) #9044 0gyft Opgya8 0y
€/9L°¢ wr 110 gLeL — N dul WEoy 1 L
9196°¢ wr GZ1°0 /181 —N wrl ¢°| ‘syeovul HOS | 9
ov.G'€ wu ol pru (xg) wrl €| ‘%G5 0- ‘(Jolueq) syeg|vul (wrl gpg L=1Y)
. — A mo | °
1G08'¢ wu /2 pru (xg) wr ¢ ‘268 0+ ‘(I19M) syeo|yu|
9196°¢ wr 6z1°0 /191 -y wr ¢} ‘syeo|yul HOS | v
€/9lL'¢ wr g gLelL —d duj Buippe|d | ¢
wr L0 6LeL —d sy %entS 0y peo) |z
wr z°0 padopun dui layng L
w0 (pedop-S) dui slensgqng | O
o 19fe
m _ xapu| SSaUYOIY | Buido uoljisodwo) pue |eusie|
£ °. g sM i
— e~
s JoAe| |eixeydg
£3 N A - G
| . Apped) z A\Nl\y
x‘aww... 3\.NU \r\n\;\\ B MM AnlM~ B . \D\\\M
.. ) - ol ¢ \
IhE ol S Saf o2 T e



Rsoft Beamprop were 74% and 5.5%, respectively. The laser’s facets were diced and
polished resulting in a total cavity length of ~780 um. Other waveguide widths of 1
wm, 1.5 um, 2.5 um, 3 um, and 3.5 wm were also fabricated and tested, but are not
presented in detail here since the 2 um width devices showed the best overall
performance. The variation of device performance due to facet polishing created
scatter in the laser thresholds and differential efficiencies such that relationships

between width and device performance could not be established.

1I-V Epitaxial growth layer structure

Name Composition Doping Concentration Thickness

P contact layer P-type In . .Ga_ As 2 ae 1x 10" emy? 0.1 um

Cladding P-type InP 1x 10" cm? 1.5 um

Separate Confinement

Heterostructure P-type Al ;. Ga,, In o, As, 1.3 1m 1x 107 em? 0.25 um

Quanturn Wells EAI:‘,WGaQMInmAs, 1.3 um (9x) undoped 10 nm
Al .Ga,ing o As, 1.7 um (8x) undoped 7 nm

N layer N-type InP 1x 10" cm? 110 nm

Super Lattice [N-type Ny 35Ga; 1 AS 5:P g7 (2X) 20 @777 1x 10" em? 75 0m
N-type [P (2x) 1x 10" em? 7.5 nm

N bonding layer N-type InP 1x 10" em? 10 nm

Table 3.1 — Electrically pumped llI-V epitaxial layer structure transferred to silicon.

The epitaxial layer structure used in the electrically pumped devices is shown in
Table 3.1. It is similar to the optically pumped devices except for a few
modifications. First, N layers (S dopant) and P layers (Zn dopant) were added to the
structure such that current could be injected into the quantum well region. The
region below the quantum wells (closer to the silicon waveguide after bonding) was
doped N type since N type InP has lower optical loss and electrical resistance than P
type for a given doping level [2]. This is important because this layer goes through

the optical mode, and needs to be as low loss as possible to minimize threshold
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