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In this paper we design the optical system for an integrated two-channel TO-type optical transmitter to apply the HDMI interface
using the code V simulator. The proposed integrated two-channel optical transmitter has two VCSELs attached in parallel on an
8-pin TO-CAN package, on top of which is a lens filter block (1 mm x 2 mm x 4mm) composed of hemispherical lenses and
WDM filters. Considering two-channel transmitters manufactured with wavelength combinations of 1060nm/1270nm and
1330nm/1550nm, we obtain the optimum value of the diameter of the hemispherical lens as 0.6 mm for both combinations, and
the distances L between the lens filter block and ball lens as 1.7 mm and 2.0 mm for the 1060nm/1270nm and 1330nm/1550nm
wavelength combinations, respectively. At this time, the focal length f; of the lens filter blocks for wavelengths of 1060, 1270,
1330, and 1550 nm are 0.351, 0.354, 0.355, and 0.359 mm, respectively, and the focal lengths F of light passing through the
lens filter block and ball lens are 0.62 mm for 1060nm/1270nm and 0.60-0.66 mm for 1330nm/1550nm wavelength combinations.
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FIG. 1. The proposed integrated two-channel optical TO-package
which has two VCSELs attached in parallel on an 8 pin
TO-CAN package and on top of that the lens filter block (1 mm
(H) x 2 mm (W) x 4 mm (D)) composed of hemisphere lenses
and WDM filters is located.
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FIG. 2. An example of the four-channel optical transmitter structure
for HDMI used conventional bidirectional packaging method
which vertically interconnects two integrated two-channel TO-CAN
packages with a 45 degrees angled WDM filter.
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FIG. 3. The characteristics of the WDM filter in the lens filter
block of the proposed integrated two-channel optical TO-package.
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FIG. 4. The focal point (f) variations of the lens filter block
depending on the wavelength of the incident Gaussian beam (d
= 0.5 mm) in case of 0.5 mm, 0.6 mm and 0.7 mm diameter of
the hemisphere lens.
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FIG. 5. Optical beam path of the integrated two-channel optical
transmitter used in CODE V simulator for (a) the directly trans-
mitted light in case of 1060 nm, 1550 nm wavelengths, (b) the
double reflected light in case of 1270 nm, 1330 nm wavelengths.
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FIG. 6. The focal length (F) variations of the light passing
through the lens filter block and 0.6 mm ball lens depending on
the distance (L) between the lens filter block and the ball lens in case
of 1060 nm, 1270 nm, 1330 nm and 1550 nm wavelengths of lights.
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case of 1060 nm, 1270 nm, 1330 nm and 1550 nm wavelengths.
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TABLE 1. The summary of the optimum values of the diameter of the hemisphere lens, the distances (L) between the lens filter block and
the ball lens, the focal length (f0) of the lens filter blocks and the focal length (F) of the light passing through the lens filter block and
the ball lens for 1060 nm/1270 nm and 1330 nm/1550 nm wavelength combinations

dist: bet
optical transmitter hemisphere lens focal length of lens s a‘nces chween focal length of ball .
L . . lens filter block and coupling loss
combination diameter filter (fo) lens (F)
ball lens (L)
0.351 -0.44 dB
0.6 mm mm/ 1.7 mm 0.62 mm 4/
0.354 mm -0.65 dB
1060 nm/1270 nm
0.7 0.427 mm/ 20 0.56 -0.68 dB/
.7 mm .0 mm .56 mm
0.431 mm -1.41 dB
0.6 0.355 mm/ 20 0.60~0.66 < -0.89 dB /
- mm 0.359 mm - mm OTTRE0 mm < 144 dB
1330 nm/1550 nm
0.432 mm/ < -1.49 dB/
0.7 mm 2.0 mm 0.55~0.63 mm
0.436 mm < -1.40 dB
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