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Abstract Since the MT was introduced in NTT's subscriber line in
1988, it has been used in many optical fiber systems. Technical
problems and solutions of the development era are described.
Also the MT ferrule Variation and MPO/MTP (Multi-fiber Push
On/MT Push-on) housing and its latest version are described.
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I.  INTRODUCTION

The history of MT began when the author started researching
multi-fiber connectors at NTT Labs in 1997. It was a major
project in NTT's optical fiber subscriber system. The requirements
were as follows; (1) 20 years reliability, (2) 10 times higher
density than simplex connector, (3) Low loss, high return loss, (4)
Easy connection without deterioration for repeated connections,
(5) Fits the optical cable structure, (6) Mass-produced at low cost.
It was very difficult to position multiple optical fibers with
micron accuracy and to enable repeated connections. The
following describes the history of development and problem
solving.

II. MT DEVELOPMENT HISTORY
In 1977, Silicon Chip (Si-Chip) employed 12 to 144 fiber
connectors [1]. Thin Si-Chip was very brittle. In 1981, we
proposed a multi-fiber connector with a structure with large V-
grooves receiving guide pins and small V-grooves receiving
optical fibers processed on a thick Si-Chip for a higher strength
(Fig. 1 ). In 1985, we introduced thick Si-Chip mounted
connectors in Field Trial in Tokyo (Fig. 2 ). Cracks occurred in
the Si-Chip after several reconnections, and the performance
deteriorated. To solve this problem, using the V-groove structure
mold (Fig. 3 ™), and the optical fiber array was directly insert-
molded by molding resin to form the connector in Fig. 4. Since
fiber array installing time in the mold was long, this connector
was not low cost. In 1986, "multi-hole ferrule" with positioning
holes for optical fibers and guide pins (Fig. 5 ) was produced.
“U”-shaped grooves were provided in front of the holes for
simultaneous fiber insertions into holes. In 1988, NTT's
subscriber system connectorized 1000 fiber cable was introduced.
Connection size was required to be the same as mass-fusion splice
reinforce material (width 5 mm, thickness 3 mm, length 60 mm).
The introduced 4F-MT (Mechanical Transferable) connector is
shown in Fig. 6 .. In the same year, we proposed the SM-50F
connector in Fig.7 ", Fig. 8 shows an end face coupling structure
of APC (Angled Physical Contact) -MPO. 8 degree end face has
high return loss (> 60 dB), and low insertion loss (<0.35 dB) by
PC due to protruded fiber tops ¥l In 1991, the 8F-APC-MPO
connector (Fig. 9 ) was introduced for test equipment of long
distance transmission fibers. One side of the plug is “Male” with
guide pins and the other is ‘“Female” with guide holes. The
connection direction is determined by keys on plugs and an
adapter. When two plugs of APC-MPO are connected, a
component of Mating force is generated in the direction
perpendicular to the optical axis as shown in Fig. 10, and is
transmitted to the guide pin, and minute offset (~ 1 micron) due to
elastic deformation is formed in the guide hole. This offset is
compensated in APC-MT ferrule for Low-loss connection. In
1992, USCONEC was established and started standardization,
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popularization, development, manufacture and sale in the United
States. In 1995 IBM introduced MPO connectors with the tagline
“Plug & Play” for floor wiring of mainframe computer systems.
MPO is used for in and out terminals of a rack, and racks are
connected by high density cables terminated by MPOs. The
installation of racks and cables were separated. Since the
connection counts were reduced to 1/12 of the case of simplex
connectors, the working time was shortened. This wiring method
using MPO is described in detail in the data center standard TIA-
942-A of the United States. The MT / MPO connectors meet the
original requirements and are used in many fields.

III. MT AND MPO/MTP VARIATIONS!"?!
(a) is used for MT - RJ connector. (b) and (c) are most widely
used with 12-fiber basis. (d) was prepared for 400 GbE module
interface. Although in each category within (a), (b), (c) and (d),
connectors have compatibilities, there is no compatibility between
different categories. In 2017 MTP-PRO connector'®! (Fig. 12)
that can convert gender & key direction of the plug with simple
operations while maintaining compatibility with the MPO / MTP
was developed. This connector has flexibility to cope with the
conversion of the connection configurations even after cable
installations.
Table MT Ferrule Variations

Ferrule Dimension & Pin dia. [mm] Fiber mode Fiber count Housing
a | Mini-MT W5, H:2.5, L8 & ¢r0.7 MM & SM 2,4 MT-RJ
b| MT W7, H:25, L8 & 0.7 MM &SM 4,8,12,2448,72 MPO/MTP
¢ | Pre-angled MT W7, H.25, L8 & 07 M 8,12,24 MPO/MTP
d | Thin-pin MT W7, H:2.5, L8 & {r0.55 MM & (SM) 16,32 Offset key MPO/MTP

IV. CONCLUSIONS
MT development history and solution designs, MT variations and
the improved MPO / MTP housing MTP-PRO are described. The
author hopes to hear requests from users for performance
requirements for Avionics applications.
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