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TOSLINK™ is a family of data transmission devices that use optical signals
instead of electrical signals. Because TOSLINK uses an optical fiber cable as
a transmission line, it provides the following benefits, compared to electrical
transmission using a twisted-pair or coaxial cable:

Il The transmission line (i.e. the optical cable) is not susceptible to
electromagnetic interference.

I The optical cable does not radiate any electromagnetic noise.

I The optical cable provides a complete galvanic isolation between
External appearances of TOSLINK equipments.

omparison of TOSLINK devices and'photocouplers

A photocoupler is a semiconductor that consists of a light-emitting device

Vce
and a light-receiving device molded in one package. It is used to provide 3
electrical isolation between input and output. In contrast, TOSLINK uses o § © Vee
. A S .. | M= <
separate light-emitting and light-receiving units that are connected through }\ T
a long optical cable. Input o—>—7—"'X 1 o Output
Because an optical cable is used as a transmission line, it is possible to . =
transmit signals over long distances while providing a galvanic isolation (a) Photocoupler
between the transmitting and receiving ends. Ve
Thus, TOSLINK can be viewed, in a sense, as a long-distance b oVeo
photocoupler. ht =
 —
Input Optical cable ’;] 0 Output
? g i
% :'%é’ jJ ﬁ *-I- il Optical transmitting module Optical receiving module
JHE4% ) WL (i) 86-21-34970699 e
JV: 4% 7 LT (1) 86-755-83298787
i Comparison of a TOSLINK device and a photocoupler
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In an electrical data transmission system, a line driver is used to drive

electrical signals through a long transmission line such as a twisted-pair Electrical input Electrical output
cable. At the other end, a line receiver compensates for signal decay by slgna TWis‘ed"ia“ab'e S
amplifying the signals. A connector is required at each end of the cable. = E';r‘i'\‘,g[ Sectrcal} {ectcal ane — 1111
By contrast, in a TOSLINK-based system, a transmitting module converts

electrical signals into optical signals, and a receiving module converts (a) Data transmission using a twisted-pair cable

optical signals back to electrical signals. An optical fiber cable is used as a
transmission line, and optical connectors link the transmitting and
receiving modules to the cable.

et Fiber-optic link ;
The TOSLINK transmitting module incorporates a light-emitting diode and Ext Y CI);:C:TCI;'IZ N e
driver circuit. The TOSLINK receiving module incorporates a photodiode Tansmiting o 4_[—opiear Receiving
and waveform reshaping circuit. The interface is either TTL or PECL for LT e et i Vo1 LTI
both modules for easy connection with other peripheral ICs. n—f—\ |—*—|

E/O converter O/E converter

Transmitting| | LED ' X+ [ [Receiving
Photodiode [~& Circuit

(b) Data transmission using an optical cable

Data transmission systems

TOSLINK is a trademark of Toshiba Corp.
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An optical fiber consists of a core surrounded by a cladding. An optical ray
entering the fiber is reflected back at the boundary between the core and
the cladding. In this manner, it travels along the length of the fiber.

There are three kinds of optical fiber:
a) All-plastic fiber (APF)
b) Plastic-clad silica fiber (PCF)
c) Silica fiber

All-plastic fiber, having a plastic core and plastic cladding, is used for
short-distance transmission. A plastic-clad silica fiber, which consists of a
silica core and plastic cladding, is used for mid-distance transmission. Silica
fiber consists of a pure silica core with silica cladding and is used for
long-distance transmission. Each optical fiber has a lower transmission loss
over a certain wavelength range and is used together with appropriate optical
modules.
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Optical ray

g

Sheathing

Cladding
(low refractive index for confinement of light)

Core
(high refractive index for transmission of light)

Structure of an optical fiber

OSLINK circuit configurations

Optical transmission module

The LED is driven by a differential circuit to reduce current transients
generated during the on-off switching of the LED so that the LED’s
switching does not affect peripheral ICs.

Optical receiving module

The receiving module employs an ATC (automatic threshold control) circuit
to reshape the waveform. The ATC circuit controls the comparator
reference voltage so that it is always automatically adjusted in accordance
with the input optical power. This minimizes pulse width distortion,
regardless of the length or bending of the optical fiber.

Transmitting IC
S LED
! @
nput @——|
Vce @—<J
IF-CONT @—__
GND D—¢

Transmitting module

ATC circuit
Receiving module

Receiving IC
NA ]
® T I
,l> —————— 3 —@GND2
Amp circuit 1 T
|Comparator @ Vee
Reference voltage | GND1
generating circuit NI
: Output
|
I

OSLINK package constructions

There are two package types available for TOSLINK optical modules. One
is a molded resin package for ordinary applications. The other is ceramic,
used for applications requiring exceptionally high reliability.

The structures of these two packages are shown in the figure on the right.
In the molded resin package, devices are mounted on a leadframe and
molded with transparent resin. In the ceramic package, devices are
mounted on a ceramic substrate and hermetically sealed by a metal shell.
The ceramic package provides better resistance against humidity and
temperature than the molded resin package.

~

Bonding wire

Molded resin package

Ceramic Substrate

Lead frame

Ceramic package

Internal structures of TOSLINK devices
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The Toshiba TOSLINK products are broadly categorized as follows.

Optical Modules)

—| Simplex optical modules
—@ General-purpose transmitting modules — JIS F05 APF
—@ General-purpose receiving modules =\ WISIE0S APF
—@ High-speed transmitting modules — 1 . JISFO05 APF/PCF
— SMA APF
—@ High-speed receiving modules JIS F05 APF/PCF
—— SMA APF
—@ Digital audio transmitting modules — JEITA RC-5720B Square style APF
—@ Digital audio receiving modules —————— JEITA RC-5720B Square style APF
—| Duplex optical modules |
—@ General-purpose transceiver modules ——— JIS R APF

—@ High-speed transceiver modules —|: PN APF/PCF
SMI APF

TOSLINK application examples

TOSLINK is used in a wide variety of applications, such as digital audio and factory automation.

Factory automation (FA) Digital audio
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General-Purpose Optical'Moduless=s f

Data transmission rate (Mb/s)

PMAX: Maximum receivable power
PMIN: Minimum receivable power

Dynamic ranges of general-purpose TOSLINK modules

-2
—4 [ \PZ random patterns Ta =251C, ‘_’_Cfgz :e‘iies Toshiba defines general-purpose optical modules as those having a
oF ©:170 series data rate of up to 6 Mb/s (NRZ) over distances up to 40 m (APF).
§ —10F General-purpose optical modules come in two versions: simplex
313-7 ji 3 . TODX297A(F) types compatible with FO5 connectors and duplex types compatible
g 16 Puax with FO7 connectors. All general-purpose optical modules are
= Pmax . .
8 18 housed in molded resin packages.
8 F Whereas the 170 Series requires the external resistor value to be
% —24 | adjusted according to the transmission distance, the 190 Series
g F Pa M needs no such adjustment.
sof TODX2T1A(F) 7 4 TODX297A(F) The figure at right illustrates the dynamic ranges of the 170 and 190
-gi u Series. The 190 Series offers a dynamic range more than 6 dB wider

500K 1M 2V WA WG W TOM 20 Ma0ME0M To0M than the 170 Series.

Application circuits

Application circuits for the TOTX197A(F) and TORX196(F), a pair of
transmitting and receiving modules, are shown in the figure on the right.
The TOTX197A(F) transmission module requires an external resistor to
supply current to the LED.

The TORX196(F) receiving module requires an inductor-capacitor noise
filter on the Vcc line. The module case is made of conductive resin to
provide a shielding effect against external noise. Pins #5 and #6 must be
connected to the system ground.

There are also duplex modules in the general-purpose TOSLINK series;
their application circuits are generally the same as for simplex modules.
All the general-purpose modules have a TTL interface for easy connection
with peripheral digital ICs.

Fiber-optic connector Fiber-optic connector
insertion side insertion side
Soldered to Soldered to
PC board PC board
Optical Optical
°—®) Transmitting Module[®—° GND o—&) Receiving Module{®©—° GND
4 D @ a
{01 uF [ Wi
5.6 kQ 47 pH
] (o} o
Input Vcc GND GND Vcc  Output
(Bottom view) (Bottom view)
TOTX197A(F) TORX196(F)
Application circuits for the TOTX197A(F) and TORX196(F)

Toshiba also offers a general-purpose receiving module with not only a
digital output but also an analog output. This receiving module, designated
the TORX198(F), provides an analog voltage from the internal amplifier,
which changes with the optical power input into the receiving module.
Hence, by monitoring the analog output it is possible to measure optical
power without dedicated optical power meter.

Incorporating such a feature in your system helps to simplify optical power
measurements for regular system maintenance.

When optical flux monitoring is not required, the TORX198(F) handles
digital data transmission like the other TOSLINK receiving modules. In this
case, the analog output pin may be left open.
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_____ L GND
) * GND~T+®
:Comparator -E"—(:) Vee
Reference ] L—(2) Analog output

|
H
voltage | 1
Generator : B ! Digital output
I |
L

_____ 1
ATC circut GND

Amplifier

Ta=25C,Vcc=5V
I With APF

30 —28 -26 —24 -22 -20 -18 -16 —-14 -12 -10 -8
Received optical power (dBm)

Analog output voltage (V)

1o = N W » O

Receiving module with an analog output
for optical flux monitoring
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~ Toshiba offers several TOSLINK modules housed in ceramic packages that have higher reliability than plastic molded
packages.
In ceramic packages, devices are mounted on a ceramic substrate and hermetically sealed in metal shells.

' Ceramic packages provide superior moisture resistance and also reduce the stress put on the internal LED, leading to
longer life.

ructure of a ceramic-packaged optical transceiver module

The figure on the right illustrates the structure of the optical transceiver
module housed in a ceramic package.

The transmitter section consists of an LED, a transmitting IC that drives
the LED, and a chip capacitor mounted on a ceramic substrate.

The receiver section consists of a photodiode, a receiving IC (which
contain a waveform-reshaping circuit) and chip capacitors mounted on the
same ceramic substrate. Transmitting 1C
Both the transmitter and receiver sections are hermetically sealed in metal
shells with glass windows. \
The transceiver module is installed in a case to be attached to an optical ~,
connector and fastended from the back of the case. 9

Ceramic substrate

Glass window

Structure of a ceramic-packaged
transceiver module

ransceiver module for PN connectors—Ii

The TODX283(F) transceiver, housed in a ceramic package, can be used
with either an APF (all-plastic fiber) or a PCF (plastic-clad silica fiber) cable.
Like general-purpose optical modules, the TODX283(F) incorporates a
transmitting IC that drives an LED, and a receiving IC containing a
waveform-reshaping circuit. The interface is TTL, facilitating easy
connection with peripheral ICs.

The TODX283(F) is compatible with PN and JIS F7 fiber-optics connectors.

Technical specifications

< Data rate: DC to 50 Mb/s (NRZ)

¢ Transmission distance: up to 10 m (via an APF cable)
up to 100 m (via a PCF cable)

¢ Pulse width distortion: less than £ 7 ns
4 Center wavelength: 650 nm

¢ Operating temperature: —101C to 70YC
¢ TTL interface TODX283 optical transceiver module
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Toshiba offers high-speed optical modules compatible with JIS FO5 and SMA connectors for simplex data transmission and
those compatible with SMI (Small Multimedia Interface) and PN (Premises Network) connectors for duplex data
communication.

JIS FO5 and SMA connectors have been widely used in industrial applications.

SMI connectors are suitable for digital home appliances. While SMI connectors are very small, about the same size as
digital audio simplex connectors, they provide high-speed, full-duplex data transmission.

PN connectors are an improvement over JIS FO7 connectors that have been widely used in industrial applications.

The TODX2402(F) optical transceiver module is compatible with SMI
connectors that have been proposed as an industry standard for digital home
appliance applications.

The TODX2402(F) provides full-duplex 250 Mb/s transmission; thus it supports
IEEE 1394 S100 (125 Mb/s), IEEE 1394 S200 (250 Mb/s) and Fast Ethernet
(125 Mb/s).

Technical specifications

¢ Data rate: 20 to 250 Mb/s (NRZ) 4 Built-in transmitting and receiving ICs
¢ Transmission distance: up to 20 m at 250 Mb/s ¢ PECL interface

upto50 mat125Mb/s ¢ 3.3 + 0.3V power supply
¢ Center Wavelength: 650 nm ¢ Mold resin package

# Operating temperature: 0 to 601C at 250 Mb/s TODX2402(F) optical transceiver module
—10 to 70XC at 125 Mb/s

A high-speed AV network can be built by using the TODX2402(F) in combination with an IEEE 1394b PHY layer IC. An example
is shown below.

Vee Ve
8.2k 8.2k To TODX2402(F)
TSB41BA3A o =
TPBIASO <— SD1
TPBIAST | 4o
TPBIAS2 <4— SD2
1.2k 55  270p
x5 %%% 2 82 145 v
% DS2 55 5k cc
- S O L - ’,I 0An 78 >130
DS0 i TPBO+ | [~ I I > TXI(+)
881 bco : TPBO-: 1 THCAT i » TX1(-)
68 i PORTO i 46 TICAIT
PC2 : TPAO+ | 1 RX1(+)
67 : i |45 0.1p
PCT LN TPAO- | O = RX1()
e g ;[49 5 55 82x2 130x 2
; TPB1+ i [e
; TPB1-| O~ 55 55 5k 5
] PORT1 53 270p Vee
: TPAT+ i [ ™
MODE NO.25 ; TPAT - | (22 m I
PORTO: B2 ;ZZZZ'_Z'_ZZZZ'_ZZZZZZ'_ZZZ: 56 1 R TX2(+
PORT1: DS ; TPB2+ | [ o 270p 0l —» TX2(+)
PORT2: B2 : TPB2-: O | —p TX2(-)
{ PORT2 P59 0 1u” RX2(+)
TPA2+ g8 0.1n )

Connecting the TODX2402(F) to an IEEE 1394 PHY Layer IC

Note: The TSB41BA3A is a product of Texas Instruments, Inc. For details on the TSB41BA3A, contact the Product Information Center (PIC) of Texas Instruments, Inc.
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PN optical transceiver module—TODX

The TODX2701(F) optical transceiver module supports APF (all-plastic fiber)
and PCF (plastic-clad silica fiber) cables.

The TODX2701(F) is compatible with PN and JIS07 connectors and well
suited for Fast Ethernet (125 Mb/s) transmission.

Technical specifications

¢ Data rate: 20 to 125 Mb/s (NRZ) ¢ PECL interface

¢ Transmission distance: Up to 20 m of APF ¢ 3.3 £0.3V power supply
Up to 100 m of GI-PCF

4 Center wavelength: 650 nm

¢ Operating temperature: —10 to 70°C

TODX2701(F) optical transceiver module

F05 optical modules—TOTX1701(F) :

The TOTX1701(F) optical transmitting module and the TORX1701(F) optical
receiving module support APF (all-plastic fiber) and PCF (plastic-clad silica
fiber) cables.

They are compatible with JIS FO5 connectors and well suited for a high-speed
optical ring network.

Technical specificaions

¢ Data rate: 20 to 125 Mb/s (NRZ code) ¢ PECL interface

¢ Transmission distance: Up to 20 m of APF ¢ 3.3V + 0.3V power supply
Up to 100m of GI-PCF

4 Center wavelength: 650 nm

¢ Operating temperature: —10 to 70°C

TOTX1701(F)/TORX1701(F)
optical modules

The TOTX1400(F) optical transmitting module and the TORX1400(F) receiving
module support APF (all-plastic fiber) cables.

The TOTX1400(F) and TORX1400(F) are compatible with SMA connectors
and well suited for Fast Ethernet (125 Mb/s) transmission.

Technical specifications

¢ Data rate: 20 to 125 Mb/s (NRZ) ¢ PECL interface

¢ Transmission distance: Up to 50 m of APF 4 3.3+ 0.3V power supply
¢ Center wavelength: 650 nm

¢ Operating temperature: —10 to 70°C

TOTX1400(F)

»

TORX1400(F)

TOTX1400(F)/TORX1400(F) optical modules
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The digital audio optical modules are capable of transferring digital audio interface signals.
The interface level and optical connector configuration conform to the Digital Audio Interface(DAI) standards JEITA
CP-1212 and RC-5720B respectively. These modules are therefore ideal for a wide variety of applications, ranging from
audio visual equipment such as DVD players to sound applications for personal computer and computer entertainment
systems.

Product [is

Digital audio optical modules are available with an optional shutter and in several choices of packages, supply voltages and

data rates.
. TOTX177(FT) TOTX147(FT)
T it
ransmiEX TOTX177(FTJ) TOTX147(FTJ) DCto15
. TORX177(ET) TORX147(ET)
R 0.1t015
poelver TORX177(F.TJ) TORX147(F.TJ)
. TOTX177L(ET) TOTX147L(ET)
DC to 15
Transmitter TOTX177L(FTJ) TOTX147L(FT)
aetaler TORX177L(FT) TORX147L(FT) N,
TORX177L(ETJ) TORX147L(ETJ)
N ety TOTX177PL(FT) TOTX147PL(FT) N
TOTX177PL(F.TJ) TOTX147PL(F.TJ)
AN TORX177PL(FT) TORX147PL(FT) O 1
TORX177PL(F.TJ) TORX147PL(F.TJ)

Optical modules with a wide operating temperature range — 1

Housed in small packages, the TOTX1300(F) optical transmitting module and the TORX1300(F) optical receiving module
feature an operating temperature range of -40°C to 85°C. The TOTX1300(F)/TORX1300(F) pair is an ideal solution for
digital audio applications.

Since the TOTX1300(F) and TORX1300(F) support a temperature range wider than general digital audio optical modules,

they can be used for car audio systems, etc(@.

echhnical speciifications

¢ Storage temperature: -40 to 100°C
¢ Operating temperature: -40 to 85°C
¢ 5V +0.25V power supply
¢ Pulse width distortion: £15 ns
TOTX1300(F) Data rate: DC to 15 Mb/s
Fiber output power: -15 to -21 dBm
Center wavelength: 650 nm
TORX1300(F) Data rate: 0.1 to 15 Mb/s
Minimum receivable power: -27 dBm max.

TOTX1300(F)/TORX1300(F) optical modules

Notes: (1) Optical modules with the (F,T) suffix are manufactured by Toshiba Semiconductor Thailand Co., Ltd. The ordering codes for
these optical modules have the (F,TJ) suffix in Japan. For details, contact your local Toshiba distributor.
(2) These optical modules are not screened for automotive-level reliability.
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1. Simplex Optical Modules

1-1. General-purpose optical modules

TOTX171A(F) @ | TORX170(F)

APF (980/1000)
DCto6 650 Up to 40 +55 5+0.25 —40to 70 JIS FO5 NA =05
* TOTX180B(F)®©| TORX180(F) ©
. . DCto 6 770 Up to 1000 +55 5+0.25 —40to0 85 JIS FO5 PCF (200/230)
*TOTX180B(F) @ | TORX186(F) @
DCto 8 770 Up to 1000 +42 5+0.25 —40t0 85 JIS FO5 PCF (200/230)

&
"

K TOTX181A(F)® TORX180(F)

DCto 6 650 Up to 40 +55 5+0.25 —40 to 85 JIS FO5 APFN(:iOQg %0)

TOTX193A(F) TORX193(F)

APF (980/1000
. . DCto 6 650 Upto 10 +25 5+0.25 —40 to 85 JIS F05 N& - 6_5 )
TOTX195A(F) ® | TORX194(F)
APF 1
. . DC to 10 650 Up to 50 +30 5+0.25 —40to 85 JIS FO5 N(,;?ioé_g 00)
TOTX196B(F) @ TORX170(F)
. . DC to 6 770 Up to 1000 +55 5+0.25 —40t0 70 JIS FO5 PCF (200/230)
TOTX196B(F) @ | TORX194(F)
. . DC to 10 770 Up to 1000 +30 5+0.25 —40t0 85 JIS FO5 PCF (200/230)
TOTX196B(F) TORX196(F)
. . DC to 6 770 Up to 1000 +55 5+0.25 —40to 85 JIS FO5 PCF (200/230)
TOTX197A(F) TORX196(F)
. . DCto6 | 650 Up to 40 +55 5+0.25 4010 85 JsFos | APF(980/1200)
TOTX197A(F) TORX198(F) @
. ‘ DC to 6 650 Up to 40 +55 5+0.25 —40t0 85 JIS FO5 APF,\,fioggoo)
Notes: (1) Ta=25°C,Vcc =5V  (2) Ceramic-packaged product *: Under development

(3) It is necessary to change the external resistor value according to the transmission distance.
(4) Optical receiving module with an analog output terminal for optical flux monitoring.

1-2. High-Speed Optical Modules

TOTX1400(F) | TORX1400(F)
20to0 125 650 Up to 50 3.3+0.3 —-10to 70 SMA APF (980/1000)
NA =03
TOTX1701(F) | TORX1701(F) S EEREEE
2010 125 650 e ‘1°0%°(((3'°|‘_PP2F) 33:03 ~1010 70 JIS FO5 NA = 0.5
P GI-PCF (200/230)

Notes: (1) Ta=25°C,Vecc =5V
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1-3. Digital Audio Transmitting Modules ®

TOTX147(ET) ®

JEITA

®

ToTX1ZES DCto 15 650 —21to-15 +15 2.7t0 3.6 —20to 70 RC-5720B APILE;)S_O(/;;)OO)
Square -

TOTX147L(F.T) ©©

TOTX147L(F,TJ) ©© JEITA

DC to 15 650 —21to-15 +15 2.7t03.6 —20to 70 RC-5720B
Square

APF (980/1000)
NA =05

TOTX147PL(ET) ©®

TOTX147PL(F,TJ) © JEITA

DC to 15 650 —21to-15 +15 2.7103.6 —201t0 70 RC-5720B
Square

APF (980/1000)
NA=0.5

TOTX177(F,T) ©

TOTX177(F,TJ) © LEITA

DC to 15 650 —21to-15 +15 5+0.25 —20to 70 RC-5720B
Square

APF (980/1000)
NA =05

APF (980/1000)

(5)6)
TOTX177L(F,TY) DCto 15 650 211015 +15 5+0.25 ~201070 RC-5720B N

Square

TOTX177PL(F,T) ©®

TOTX177PL(F,TJ) @0 JEITA

DC to 15 650 -21to-15 +15 5+0.25 —-20to0 70 RC-5720B
Square

APF (980/1000)
NA =0.5

TOTX1300(F) M@ JEITA

DC to 15 650 —21to-15 +15 5+0.25 —40to 85 RC-5720B
Square

APF (980/1000)
NA=0.5

TOTX177L(F,T) ®© I JEITA

Notes: (1) Ta=25°C,Vcc =5V  (5) Panel-mount type  (6) Shutter-equipped  (7) Mini-package type (fixed to printed circuit board)
(8) This optical module is not screened for automotive-level reliability.
(9) Products listed in this table are manufactured by Toshiba Semiconductor Thailand Co., Ltd. For the availability of these products, contact the Toshiba distributors.
Optical modules with the (FT) suffix are manufactured by Toshiba Semiconductor Thailand Co., Ltd. The ordering codes for these optical modules have the (F,TJ) suffix in
Japan. For details, contact the your local Toshiba distributor.

1-4. Digital Audio Receiving Modules ©

TORX147(F,T) ® JEITA
®)

TORXIZZ(EIEH 011015 —24 Max. +15 271036 201070 RC-5720B A"i,f*i"g‘g 00)
Square N\

TORX147L(F,T) ©© JEITA

(5)(6)

ToRX 1 0.110 15 24 Max. +15 271086 201070 RC-5720B | APF (980/1000)
Square NA =05

TORX147PL(F,T) @@ JEITA

(6)(7)

TORX1AZER(EY 0.1t0 15 _24 Max. +15 271036 ~20t0 70 RC-5720B A"i,‘,f‘iogg 00)
Square i

TORX177(F,T) ® JEITA

®)

TORXIZZ(EICH 011015 —24 Max. +15 54025 ~20t0 70 RC-5720B APF (980/1000)
Square NA=0.5

TORX177L(F,T) ®© JEITA

(5)(6)

TORX1ZZL(E 011015 _24 Max. +15 5+0.25 201070 RC-5720B Api,f‘?{;g po)
Square o

TORX177PL(F,T) ©®® JEITA

(6)(7)

TORX177EE(ERL 0.1t015 _24 Max. +15 5+0.25 201070 RC-5720B APF (980/1000)

Square NA=0.5
(7)8)
TORX1300 M@ JEITA
0.1t0 15 —27 Max. +15 5+0.25 —401t0 85 RC-5720B APF (980/1000)

Square NA=0.5

Notes: (1) Ta=25C,Vcc =5V  (5) Panel-mount type  (6) Shutter-equipped  (7) Mini-package type (fixed to printed circuit board)
(8) This optical module is not screened for automotive-level reliability.
(9) Products listed in this table are manufactured by Toshiba Semiconductor Thailand Co., Ltd. For the availability of these products, contact the Toshiba distributors.
Optical modules with the (F,T) suffix are manufactured by Toshiba Semiconductor Thailand Co., Ltd. The ordering codes for these optical modules have the (F TJ) suffix in
Japan. For details, contact the your local Toshiba distributor.
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2. Duplex Modules

2-1. General-purpose optical modules

TODX270B(F) ©
- DCto 6 770 Up to 1000 55 5+0.25 ~40t0 70 JIS FO7 PCF (200/230)
TODX271A(F) @
- DCto 6 650 Up to 40 +55 5+025 ~4010 70 JisFo7 | APF (980/1000)
* TODX280B(F) @
- DCto6 770 Up to 1000 +55 5+0.25 —40to 85 JIS FO7 PCF (200/230)
* TODX281A(F) @®
- DCto 6 650 Up to 40 +55 5025 ~4010 85 JsFo7 | AP (980/1000)
* TODX286B(F) @
- DCto8 770 Up to 1000 +42 5+0.25 —40to 85 JIS FO7 PCF (200/230)
TODX294B(F) @
- DC to 10 770 Up to 1000 +30 5+0.25 —40 to 85 JIS FO7 PCF (200/230)
TODX295A(F) ®
- DC to 10 650 Up to 50 +30 5025 ~4010 85 JsFo7 | APF (980/1000)
TODX296B(F)
- DC to 6 770 Up to 1000 +55 5+0.25 —40to 85 JIS FO7 PCF (200/230)
TOTX297A(F)
- DCto6 650 Up to 40 +55 5+0.25 —4010 85 JIS Fo7 A"mfog 200)
TODX298B(F)
- DCto8 770 Up to 1000 +42 5+0.25 —401t0 85 JIS FO7 PCF (200/230)
Notes: (1) Ta=25°C,Vcc =5V % : Under development
(2) Ceramic-packaged product
(3) It is necessary to change the external resistor value according to the transmission distance.
(4) Optical receiving module with an analog output terminal for optical flux monitoring.

2-2. High-Speed Modules

TODX283(F) @
APF (980/1000)
DC to 50 650 Up to 10 (APF) 5+0.25 101070 PN NA = 0.5
Up to 100 (H-PCF) H-PCF (200/230)
TODX2402(F)
Up 1050 (125M) APF (980/1000)
20 to 250 650 33+03 | —10t070 (125M) SMI
Up 1020 (250M) N80 (250M] NA = 0.3
Topx2E APF (980/1000)
200 125 650 U Utp t100%0 ((;";'2 3303 101070 PN NA= 0.5
p to 100 (GI-PCF) GI-PCF (200/230)

Notes: (1) Ta=25°C,Vecc =5V
(2) Ceramic-packaged product
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Recommended Optical Fibers'with*Optical Conneciors

1. APF
TOTH TLAF)
TOTH1 S6AF)
TOTHISTAF)
TORXATO{F} LLKET - T 0 sl TECF D0-SoEhAl T
Sl AP TORKIGHF} AEF LLEST BT 100 30K - dokhd T P DO P-ofebid T
TORX1S6{F} A5 Fos PR D00 um|
TOAXISE|F} M= L LMCETE- T 100 el TCGF1 55-4ekE T
TOTH1 E1LAF) ] TOCF1 SSP_MET
2 TKIBAT LLLKG T TIC 0k B kA
T T1E
TORX1T R
e i TOTHRA 4006F APFE
TOR40F) EMA a0 FIFA302 1 b sk
Diggital auia ;g;“m'ﬂ' FI'_'!FE&%I:E}E (0804600 ) RFAAD1 ok
& ;
ToRRiiRT) Squary Nazob™ |
TODHRZTIAF) LLICTE-TIC GO0k T PR Aol T
s pupensd oA A% FOT APF e A e TOCFR00P-4HET
TOOOEE AF) '“,?'LZT" [ [N g T T TOCF28-geliH T
Thigkn mmﬁ LK Tl T 1 000 e TG FRES P4 ET
High-spacd TCDHzEmF = FIFALA 105 - bl
AEE
PRI 3wl (RBCH D FIFA b s LPG ZN00s
TOUKRAIEF) HeRIceg ymi it
2. PCF
‘ ‘ TOTH1 S0 B{F). TOT XA DEBIF}
; TR
TORXI THF}, TORXIS4(F) M5 FOB w'o,".ﬁ:,‘ i OFCR0EHY Sories
Sampket TORX196{F), TORXISEIF) ' Ul AR
Hgh-spoad | TOTH701F ), TR F01F) 5 Fils o e} HE. 5080, Seras
Liromstgasyoms] TODRETIT TOOXZOBT | TODKZEAB) o=
: L 2 ) O oranTl OPGR0EHY Serien
! (=il (M- 200700 Sanes.
Oupie TODRESF
g FH
TOUKETIIR) a0 i HE S0 Serias
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1. Reliability
In an optcal modules that has baan in use for some time, neady al of the detencmtion in charmctarisbics is dus o a eduction in he
liber-autpul power [Pl This is due b delenombon sver Bme in e el of eptizal culpol el fe LED used as the lighl seurce.

The drop in tha LED's optical cutput s thought to be causad by crystal flaws in the waler or stress in the modd rasin, although the
datalled causes ars nol chear.

Although LEDs used for optical communications ane genamlly considerad o have an almost infinita ifefima. their optical output does fall
oAl b,

The lite of light-amitting devicas is greatly affected by the cpemting condtions and oparating snvirenmant as wall as by tha Haspan
charactanstics of the pariicular devics. Toshiba recommends thal te usar sl chack & device's ileime charsbersics belon selecling il
and satling is operaing conditions

For infarmation on relability, contacl a Toshiba sales ollica. Aegular maimenance, such as a check on the amount of ighl emitted,
moommandad,

Cptical moedas use semicondustor davicas bt ame essantially optical compenents, Whan selderng, ensum that fux does not adhares
la B light-emitling or light-recening surtacaes

Taka the same care when cleaning off fux aftar sciderng,

Some optical modules include a probectve cap. This cap s ntended b prevent accidental oparalion when the module (s nal in use. 1
nod dust- or wawmpmod, Because the optical medula is an optical componant, Teshiba does nod recommend soldanng matheds or
post-solder flux dearing methods in case whene fho could alfec] the module. Toshiba mecommends finsl soldenng withaul maunding the
meocule, thian claaning tha PCE. Tha madula should then ba hand-soldemad and ne subsaquent cleaning shodd be perdormad,

It 1 iE mol possble 1o hand-solder the moduls, one way ol avading the ableclz of fux s 1o wse nor-halogan (chlorins-fras) llux, taking
care not o leave chlorine or ather residus, and emitling the post-solder cleaning. In swch casas too, tha reliability of the device must be
chedied, Be sure to check the reliabiity of the device.

3. Noise Resislance
The case for the TOELINK [simplex) oplical receiving module and [duplex) oplical fransceiver module is made of conductive
plashc,

The casa is desioned fo provide shielding against noise when the remforcing pin &t the front of the module is grownded. When the
medule ig wesad, this pim should be connacied to the signel ground.

Since the case for the oplical receiving module and optical ranscenver modube has a resistance of severl lens of chms, ersure that the
cape doss nod teuch the power Ine or any other sircuits,

Ganemlly, the use of optical tansmission devices is considered 1o improve noise resistanca.

Whils optical fibers are cartainly ned afacted by noise, optical modules, particulary receivar modules, ane comparstively aasily atfectsd
by noize because they handle such minule current signals.

To improve ness resistance, the TOSLIME case is treated fo maks it conductive. Howsver, since the signal cutput from the opticsl
mecaiving modubkes phobodiods is a minute current signal, in some environments simply shielding the case will not profect against noise,
Whean uging & TOSLINK devica, conduct live basts b check nolse mestance,

A simple noiss filer is mandatory for the powar lines for the TOSLIMEK aplical rmceiving module and aplical transcaiver module,

Howsver, in the caese of significant power supply Apples, further filker reinfercament is alsc necassang In sddition, when the optical
medule is placed in a localion susceplible to amission noise, Toshiba mrcommends covering the optical module and power supply filter
with & matal cover e enhanca the ahislding

4, Protective Cap

Whean tha cptical maeduls s ned in uge, cowar it with the protecive cag.
Take parlicular care with the optical receiving module since, depending on the circuil used, sxirarsous light may be ingut o the module
whan tha TOSLINK devics is not inwse and may adverssly aifect other circuits,

5. Vibration, Shock and Stress

Flastic-maided optical modules ae plastc-sealed devices whoss wires are fized with resin, Whils this structurs makes them
comparatively resistant fo vibration and shock, wire breakage has been chsarved in equipment in which the scldedng and conneclions
are axposed to vibration, shock or gtrags. Theratere, whan uging & plastic-molded optical modus in equipeant with high vibraion levels,
ensure that the structumne is designed 1o withstand vibration, shock and stress.

Ceramic-package oplical modules are ceramic-sealed, with a hollow intarior. Since the wires in the module are not fixed, the module is
susceplible o vibrafion and shodk,

Therafore, whan using & cemamic-pacags aptical moduls in aquipmsnt which iz sulbjact to high levals of vibration snd shock, ensurs
that the siructure of the equipmeant is designed o withstiand vibmation, shock and siress,

3. Upply Vollage
Modules shoukd b= wsed with & supply weltage within the standard oparting condticns. Ensure that the supgly voltage does not secaed
he absclubs madimum malings even momeantarily.
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7. Input Voltage
If a vollaga axcaading the absclute maxmum rafing is applisd to tha fansmitter input, tha intemal 10 may be advarsaly affected or
dastioyed. |f there s a possibilty of excessive Inpul vallage dus Lo a suge, for exampla, add a peolective cineult bo hea inpul,

8. Oulput
Male that inermal [Cs can be damaged when the recatver output (s lew and the sulput is sharbed to the power supgly, of when sulpul is
high and is shartad o GMD

9. Handling Optical Fiber Cables

Do not drog heavy or sharp matal objects onte tha cptical fibar cable, IF the fiber cable breaks, data cannet be transmittad,

Also, transmisson loss nemeases with sharp bends in the liber cable. Toshba recommends thal, If the cable must be banl duding
instalation, the Bant section showd have as large a radies as possibla (s b ten times tha mmnimum bending mdius),

Some fber-oplic connectons ae vemcal connectons. When insarting a liber-opis conmecion nobe the drectonaity of the connection,
Whan coupling or decougling a fiber optic connector, be sure to hold the connacior itsalf, Co not detach a fibarcptic connector by
pullireg 2o the opbeal-lber cord.

10. Azsembling Fiber-Optic Conneclors
Bince spacialized assembly tools are avallsble lor the liber-opte connectors used with TOSLINK devices, people without specialist
knowledpa can assemble e connachars,

Herwaver, the penson who assemibled he product s responsible for s charactarisbcs and qualiby.
Whan a connactor is o be used in an application whare raliability 15 essenfal, Toshiba recommends purchasing & pre-assemblad
product of sontacting a spaciallel wilh the necessan axpeise,

11. Absolute Maximum Ratings
The absolule maximurn @ings musl never be excesdad, sven momentanly. Even a sngle rating valus must never be exceedead. The
mature of the abscluie madmum ralings depand on e product But ganemlly nclude such pammatars as the input and sutput curments,
inpuil veltage, slorage lemperature, speraling emperabure and lead lemperature.

If the input curment or voltage exceads the absclute maximum ating value, cvervolizge and overcurent can adversely affact tha ntamal
clrcuitry ol the desice. I ihe raling |8 grossly excesdad, B winng may fuss due b beating in the inbarmal cireuits, oF the ety in he
seEmisanductor chips may b= destroyed

If, lor exampls, the absclube maxmum operating lemperalure, stomage lemperalire of soldering temperabure raling is exseeded, the
differances in the coafficients of thermal axpansion of the vanous matenals that make up the device can damage tha sealing or opan up
bonded parts. When using TOSLINK devicas, naver excead ary ol the absolule maxmum ralings.

12. Operating Ranges

The operaling rangs is the mnge of condiions necessary Tor the devies 1o operate as spesilied n indvidual lechnical dalashests and
databooks, Even Il a device s operaled within The absolule maximum ratings, lunclional operation of the device of the spesilications
related to slectical of eptical chamacterstics may nol be guaramtesd beyend the condilions indicated under “Operating Ranges”
Exposure bo condilions in excass ol thess mnges may also alect deviee relability. Thus, special precaulions are necessary in designing
electionic systams. For higher reliability, operaling ranges should be deraled lor cumenl, power and [Bmparallre.

13. Smoke and Fire

Sinca cplical modukes, sannectors and liber cables are llammabds, sconching of barning Semm may cawuss them o emil smake of burst nbo
flame, which zan in furn cause gas emissions, Tharefora, do not ma thesa davices 0 the vicinty of lames, smoka or any flammable matanials,

14, Disposal Precautions

TOSLIMK devices and packaging matenals must be dispesed of by the usar as ndustrial waste products o an amvircnmeantally
appropale way and in accodance with 1he law,

B 4% 4 # # 886-3-5753170
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