








































































































































































































































































































































































































































































































































































































































































FU-64SLD-1 

1.551..l m LD Module with Singlemode Fiber Pigtail 

Module type FU - 64SLD -1 has been developed 
for coupling a singlemode optical fiber and a 
1.55,um wavelength InGaAsP LD (Laser diode). 
The package is incorporated with dual-in -line 
pins for electrical connection. 

This module is suitable to light source for use 
in high-speed long haul digital optical communication 
systems and use in measuring instruments. 

FEATURES 

• High - speed response 
• Emission wavelength is in 1.55,um band 
• Low threshold current C14mA typ.) 
• Built - in thermal electric cooler 
• Dual- in -line package 
• With photodiode for optical output monitor 
• Diodes are hermetically sealed FU·64SLD·l 

ABSOLUTE MAXIMUM RATINGS (TLo=25"C) 

Items Symbols Conditions 

Optical output power from CW 
fiber end PF 

Laser diode Pulse (Note 1) 

Reverse Voltage VRL -

Photodiode for Reverse Voltage VRD -
monitoring Forward Current IFD -
Operating case temperature Tc -

Storage temperature Tstg -
)late 1) Pulse condltlOn: Pulse wldth s: IllS, Duty rat to '" 50 % 

OUTLINE DRAWINGS Unit (mm) 

25 4 Fiber 
22.8 25 

PIN 14 

3.2 19 ±0.3 �~� 
0000000 

-------I PH 
�~�J� t �~�~�~� �~�l� 0000

0
0' Gy: 

�~�l� 
�~� +200 

1000 0 

�2�-�~�3�.�2� IT.: iT"' BOTTOM VIEW 

7- 36 

U �~�0�.�4�~� a 8 

w tLPIeY PD �~� LD Thermistor 

o 1: 0 0 
7 

BOTTOM VIEW 

FU·64SLD·l 

• MITSUBISHI 
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°11-
Of- + 

1 

Ratings Units 

2.4 
mW 

4.8 

2 V 

15 V 

2 rnA 

- 20-65 "C 

- 40-70 'C 

PIN FUNCTION 
1 COOLER ANODE 
2 NC 

3 NC 
4 NC 

5 LO ANODE, GND 
6 NC 
7 PO CATHODE 
8 PO ANODE 

9 LD CATHODE 
10 LD ANODE, GND 
11 THERMISTOR 
12 THERMISTOR 
13 NC 
14 COOLER CATHODE 



FU-64SLD-1 

1.551-1 m LO Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Tc=25°C, TLo=25°C, unless otherwise noted) 

Items 

Th~eshold current 

Operating current 

Operating voltage 

Optical output power from fiber end 

Central wavelength 

Spectral bandwidth (RMS) 

Rise and fall times 

Tracking error 

Differential efficiency 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Note 1) IF . Forward current (LD) 
Note 2) Is: Bias current (LD) 

Note 4) Er = MAX 110 • log Pi' ~ 'C) 

(Note 3) 

(Note 4) 

Note 3) 

Symbols Conditions Min. Typ. Max. Units 

Ith CW - 14 35 rnA 

lop CW - 40 60 rnA 

Vop CW.lF = lop (Note 1) - 1.2 1.7 V 

PF CW.IF = lop 1 1.5 - mW 

AC CW.IF = lop 1520 1550 1580 nm 

DoA CW.IF = lop - 2.2 - nm 

tr. tf 18 = Ith.1O-90 % (Note 2) - 0.3 - ns 

Er Tc = - 20-65 "C. APC. A TC - 0.2 - dB 

1/ - - 0.06 - mW/mA 

lmon CW.lF = lop, VRO = 5V 0.1 0.6 - rnA 

10 VRo=5V - 0.1 1 /.lA 

Ct VRO = 5V. f = IMHz - 10 - pF 

j EaI (AI - A c) 2 81. Relatlve IntensIty of laser spectral emISSIon modes 
I:J. A = Eai ap : Peak of laser spectral emission modes 

(ai", ap X 0.01) 

THERMAL CHARACTERISTICS (TLo=25°C, Tc= - 20°C_65°C) 

Items 

Thermistor resistance 

B constant of thermistor resistance 

Cooling capacity 

Cooler current 

Cooler voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode field dia. 10 ± 1 

Cladding dia. 125 ±2 

Jacket dia. 0.9 

Symbols Conditions 

Rth Tw = 25"C 

B -
DoT Tc = 65"C 

lpe DoT = 4O"C 

Vpe DoT =40"C 

Units 

-

/.lm 

/.lm 

mm 

• . MITSUBISHI 
.... ELECTRIC 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3250 - K 

40 - - "C 

- 0.6 1 A 

- 1.6 2 V 
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FU-64SLD-1 

1.55 1..1 m LD Module with Singlemode Fiber Pigtail 

EXAMPLE OF CHARACTERISTICS 

3 
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2.0,--------------, 
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60 80 100 

Forward current (mA) 

Forward current vs. Optical output power 
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FU-64SLD-7 
1.551.1 m LD Module with Singlemode Fiber Pigtail 

Module type FU - 64SLD-7 has been developed 
for coupling a singlemode optical fiber and a 
1.55tLm wavelength InGaAsP LD (Laser diode). 
The package is incorporated with dual- in -line 
pins for electrical connection. 

This module is suitable to light source for use 
in high-speed long haul digital optical communication 
systems and use in measuring instruments. 

FEATURES 
• High - speed response 
• High optical output 
• Emission wavelength is in 1.55tLm band 
• Low threshold current (15mA typ.) 
• Built - in thermal electric cooler 
• Dual- in -line package 
• With photodiodes for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLo=25°C) 

Items Symbols 

Optical output power from 
fiber end PF 

Laser diode 
Reverse Voltage VRL 

Forward Current 1FL 

Photodiode for Reverse Voltage VRD 
monitoring Forward Current 1FD 

Operating case temperature Tc 

Storage temperature Tstg 

Note 1) Pulse conditlOn : Pulse wIdth;;; 4/ls, Duty ratio;;; 1 % 

OUTLINE DRAWINGS Unit (mm) . 

25.4 
22.8 25 3.2 19 ±0.3 

FU·64SLD·7 

Conditions Ratings Units 

CW 6 
mW 

Pulse (Note 1) 15 

- 2 V 

Pulse (Note 1) 400 rnA 

- 15 V 

- 2 rnA 

- -20-65 "C 

- -40-70 "C 

~ Fiber 

000000'0 L 
---~ ~ DOOOOOi'IGTj 

..2-_ PIN FUNCTION 
1 COOLER ANODE 

IT T:j Jrs :: I 2-n2 

2.54 
3.8 15.24 . 

~ +200 
1000 0 

BOTTOM VIEW 

BOTTOM VIEW 

FU-64SLD·7 

• MITSUBISHI 
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2 NC 

3 NC 
4 NC 
5 LD ANODE. GND 

6 NC 
7 PD CATHODE 

8 PD ANODE 

9 LD CATHODE 
10 LD ANODE. GND 
11 THERMISTOR 
12 THERMISTOR 
13 NC 
14 COOLER CATHODE 

7 - 39 



FU-64SLD-7 

1.55 IJ m LD Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Tc=25 °C, TLo=25 °C, unless otherwise noted) 

Items Symbols Conditions 

Threshold current lth CW 

CW 
Operating current lop 

Pulse (Note 1) 

Operating voltage Vap CWo IF = lop (Note 2) 

CW.IF = lop 
Optical output power from fiber end PF 

Pulse (Note 1) 

Central wavelength AC CW,IF = lop 

Rise and fall times tr, tf IB = Ith, 10-90 % (Note 3) 

Tracking error (Note 4) Er Tc = - 20-65 'C. APC,A TC 

Differential efficiency 1} -
Monitor current Iman CWo IF = lop. VRO = 5V 

Dark current (Photodiode) 10 VRo=5V 

Capacitance (Photodiode) Ct VRO = 5V. f = 1MHz 

Note 1) Pulse cond,tlOn : Pulse wIdth,. 41ls, Duty raho,. 1 % 
Note 2) IF : Forward current (LD) 
Note 3) IB : Bias current (LD) 

I PF 
Note 4) Er = MAX 10 ·log PF (25"C) 

THERMAL CHARACTERISTICS (TLo=25 °C, Tc= - 20°C_65°C) 

Items 

Thermistor resistance 

B constant of thermistor resistance 

Cooling capacity 

Cooler current 

Cooler voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode field dia. 10 ± 1 

Cladding dia. 125 ± 2 

Jacket dia. 0.9 

1- 40 

Symbols Conditions 

Rlh TLD= 25'C 

B -

L'iT Tc=65'C 

lpe L'iT = 4O'C 

Vpe L'iT = 40'C 

Units 

-

pm 

pm 

mm 

• MITSUBISHI 
.... ELECTRIC 

Min. Typ. Max. Units 

- 15 35 rnA 

- 55 90 
rnA - - 380 

- 1.2 1.7 V 

2 3.6 -
mW 

10 - -
1520 1550 1580 nm 

- 0.3 - ns 

- 0.2 - dB 

- 0.1 - mW/mA 

0.1 0.4 - rnA 

- 0.1 1 Il A 

- 10 - pF 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3250 - K 

40 - - 'C 

- 0.6 1 A 

- 1.6 2 V 



EXAMPLE OF CHARACTERISTICS 
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FU-41SDF, FU-44SDF 
1.31..1 m DFB-LD Module with Singlemode Fiber Pigtail 

Module type FU-41SDF and FU-44SDF have 
been developed for coupling a singlemode optical 
fiber and a 1.3#m wavelength InGaAsP DFB LD 
(Laser diode). 

They are suitable to light source for use in 
long haul and high capacity optical fiber 
communication systems. 

FEATURES 

• Distributed Feedback (DFB) Laser diode 

• High - speed response 
• Emission wavelength is in 1.3 #m band 
• Built - in thermal electric cooler 
• Dual-in-line package (FU-41SDF) 
• Butterfly package (FU - 44SDF) 
• With photo diodes for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLD=2SoC) 

Items Symbols 

Laser diode 
Optical output power from 
fiber end PF 

Photodiode for 
monitoring 

Reverse Voltage 

Reverse Voltage 

Forward Current 

Operating case temperature 

Storage temperature 

OUTLINE DRAWINGS Unit (mm) 

25.4 

VRL 

VRD 

IFD 
Tc 

Tstg 

10 LD ANODE, GNO 

11 THERMISTOR 
12 THERMISTOR 
13 NC 

PIN 14 Fiber .... 

o:Jo~ I 
14 COOLER CATHODE 

~ lOoo+~ool PD 

-1-- - 18 

BOTTOM ViEW ~ 

I h Ie1 °i1"-~ 1IT Thermistor J 
o 1: 0 0 01-- + 

7 1 

BOTTOM VIEW 

FU-41SDF 

Conditions 

CW 

-
-
-
-
-

7-42 
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Ratings 
Units 

FU-41SDF FU-44SDF 

2.5 2.5 mW 

2 2 V 

20 20 V 

2 2 rnA 

-20-65 - 20-65 "C 

-40-70 - 40-70 "C 

pIN FUNCTIoN 

1 COOLER ANODE 

2 THERMISTOR 

TOP VIEW 7 NC 
8 NC 
9 NC 
10 LD ANODE, GND 

11 LD CATHODE 

12 NC 
13 GND 

FU-44SDF 
14 COOLER CATHODE 



FU-41 SDF, FU-44SDF 

1.3 iJ m DFB-LD Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Te=25 °C, TLo=25 °C, unless otherwise noted) 

Items 

Threshold current 

Operating current 

Operaitng voltage 

Optical output power from 
fiber end 

Central wavelength 

Side mode suppression ratio 

Rise and fall times 

Tracking error (Note 3) 

Differential efficiency 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Note 1) IF : Forward current (LD) 
Note 2) In : Bias current (LD) 

Note 3) E, = MAX 110 . log PF 
PF (25"C) 

Symbols Conditions 

lth CW 

lop CW 

Vop CW.IF = lop (Note 1) 

PF CW.IF = lop 

AC CW.IF = lop 

Sr CW.IF = lop 

tr. tf Is = lth. 10-90 % (Note 2) 

Er Tc = - 20-65 'C. APC. ATC 

1/ -

lmon CWo IF = lop, VRD = 5V 

ID VRD=5V 

Ct VRD = 5V.f = 1MHz 

FU-41SDF 

Min. Typ. Max. 

- 15 40 

- 31 80 

- 1.2 1.6 

1 1.5 -

1290 1310 1330 

30 35 -

- 0.3 -
- 0.2 -
- 0.09 -

0.1 0.6 -
- 0.1 1 

- 10 -

THERMAL CHARACTERISTICS (TLo=25°C, Te= - 20°C-+65°C) 

Items Symbols 

Thermistor resistance Rth 

B constant of thermistor resistancE B 

Cooling capacity Ll.T 

Cooler current lpe 

Cooler voltage Vpe 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Modefield dia. 10 ± 1 

Cladding dia. 125 ± 2 

Jacket dia. 0.9 

Conditions 

TLD = 25'C 

-

Tc=65'C 

Ll.T=40'C 

Ll.T=40'C 

Units 

-
/.Lm 

/.Lm 

mm 

.• MITSUBISHI 
.... ELECTRIC 

FU-41SDF 

Min. Typ. Max. 

9.5 10 10.5 

- 3250 -

40 - -
- 0.6 1 

- 1.5 2 

FU-44SDF 
Units 

Min. Typ. Max. 

- 15 40 rnA 

- 31 80 rnA 

- 1.2 1.6 V 

1 1.5 - mW 

1290 1310 1330 nm 

30 35 - dB 

- 0.3 - ns 

- 0.2 - dB 

- 0.09 - mW/mA 

0.1 0.6 - rnA 

- 0.1 1 /.LA 

- 10 - pF 

FU-44SDF 

Min. Typ. 
Units 

Max. 

9.5 10 10.5 kQ 

- 3250 - K 

40 - - 'C 

- 0.6 1 A 

- 1.5 2 V 
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FU-41 SDF, FU-44SDF 

1.31J m DFB-LD Module with Singlemode Fiber Pigtail 

EXAMPLE OF CHARACTERISTICS 
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3r-----~-------------------. 
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FU-45SDF-38 
(CATV Application) 

1.31.1 m DFB-LD Module with Singlemode Fiber Pigtail 

Module type FU-45SDF-38 has been developed 
for coupling a single - mode optical fiber and 
a 1.3#m wavelength InGaAsP LD (Laser diode). 

The module is suitable to light source for use 
in multi-channel long haul AM CATV systems. 

FEATURES 
• Distributed Feedback (DFB) L'aser diode 

• Excellent linearity 
• High - speed response 
• Emission wavelength is in 1.3#m band 
• Built - in optical isolator 
• Built- in thermal electric cooler 

• Butterfly package 
• With photodiodes for optical output monitor 

• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLD=25°C) 

FU-45SDF-38 

Items Symbols Conditions Ratings Units 

Optical output power from 
fiber end 

PF 

Laser diode 

Photodiode for 
monitoring 

Forward Current 

Reverse Voltage 

Reverse Voltage 

Forward Current 

Operating case temperature 

Storage temperature 

OUTLINE DRAWINGS Unit. (mm) 

7.38 15.24 

~541 PIN 1 

.----:-:13,---+.::-:51-n_~ ~ III ~ 2.6 

ToHH" .... 

<D 
os:i !IH ~ I H ~ 

~ ~~ 6.1 I .8 35 

4.6 20.8 

2 26 + 0.3 

30 

IF 

VRL 

VRD 

IFO 

Tc 

Tstg 

21 

1000~2<l8 

~!~4PI"""'It;--.+~. ~t 
~I ~ . . 

FU-45SDF-38 
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CW 15 mW 

CW 150 rnA 

- 2 V 

- 20 V 

- 2 rnA 

- -20-65 "C 
- -40-70 "C 

PIN FUNCTION 
1 COOLER ANODE 

2 THERt,1ISTOR 
3 PD ANODE 
4 PD CATHODE 

5 GND 
6 NC 
7 NC 

8 NC 

9 NC 
10 GND 
11 LD CATHODE 
12 NC 
13 LD ANODE. GND 
14 COOLER CATHODE 

;, n 

4)4 lfQI 
'-+-+""~ !P I = 

J, LD ~c=J Caae t ..... 
8 14 I- looo+fO 

TOP VIEW 
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FU-45SDF-38 
(CATV Application) 

1.3 J..l m DFB-LD Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Tc=25 CC, TLo=25 CC, unless otherwise noted) 

Items Symbols Conditions Min. Typ. Max. Units 

Threshold current Ith CW - 15 40 rnA 

Operating current lop CW - 50 100 rnA 

Operating voltage Vop CW.IF=lop (Note 1) - 1.3 1.8 V 

Optical output power from fiber end PF CW.IF = lop 4 6 - mW 

Light- Emission central wavelength .l.c CW.IF = lop 1290 1310 1330 nm 

Side mode suppression ratio Sr CW.IF = lop 30 35 - dB 

Cutoff frequency (- 1.5dB) fc IF = lop 2 - - GHz 

79 channel test (Note 2) (Note 3) 
CS02 CS02 ; f=54MHz - -.57 -50 

Composite second order CSOL41 CSOL41 ; f = 324MHz - -57 -50 dBc 
CSOH41 CSOH41; f = 326.5MHz - -64 -55 
CS078 CS078 ; f = 548.5MHz - -55 -50 

(Note 3) 

Composite triple beat 
CTB2 CTB2 ; f = 55.25MHz -63 -53 

dBc 
CTB41 CTB41 ; f = 325.25MHz -60 -50 
CTB78 CTB78 ; f = 547.25MHz - -61 -51 

CW.IF = lop 
Relative intensity noise (Note 4) Nr2 Nr2 ; f = 55.25MHz - -160 -155 dB/Hz 

Nr78 Nr78 ; f = 547.25MHz -157 -152 dB/Hz 

Tracking error (Note 5) Er TC = - 20-65 'C. APC. A TC - 0.3 - dB 

Differential efficiency 1/ - 0.08 0.17 0.35 mW/mA 

Monitor current Imon CWo IF = lop. VRD = 5V 0.2 - - rnA 

Dark current (PD) Io VRD=5V - 0.1 1 IJ.A 

Capacitance (PD) Ct VRD = 5V. f = 1MHz - 10 - pF 

Note 1) IF : LD forward current 
Note 2) 79 channel test: Distortion performances are tested under 79 channel loading. 

Channel frequency ; 55.25-547.25MHz (6MHz spacing) 
Optical modulation depth; m = 0.035/ ch 
If (average) = lop 
Rmodule > 40dB 

Rmodule : Optical return loss from fiber to LD module 

Rmodule = - lO . log PFR 
PF 

where PFR: Reflected optical power to LD module 
Note 3) Typical values are no more than the reference values. Please contact Mitsubishi Electric for any specific requirements. 
Note 4) Relative intensity noise does not include shot noise of rec~iver. 

Note 5) E, = MAX IlO . log PF I 
PF (25 'C) 

THERMAL CHARACTERISTICS (TLo=25 CC, Tc= - 20-65 OC) 

Items 

Thermistor resistance 

B constant of thermistor resistance 

Cooling capacity 

Cooler current 

Cooler voltage 

7-46 

Symbols Conditions 

Rth TLD =25'C 

B -

~T Tc=65'C 

Ipe ~T = 4O'C 

Vpe ~T = 4O'C 

. '.. MITSUBISHI 

.... ELECTRIC 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3950 - K 

40 - - 'C 

- 0.6 1 A 

- 1.2 2 V 



FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode- field dia. 1O± 1 

Cladding dia. 125±2 

Jacket dia. 0.9 

EXAMPLE OF CHARACTERISTICS 

~ 
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Forward current (rnA) 

Forward current vs. optical output power 

FU-4SSDF-38 
(CATV Application) 

1.31..1 m DFB-LD Module with Singlemode Fiber Pigtail 

uriits 

-
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tlm 
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FU-45SDF-4 
(Digital Application) 

1,31..1 m DFB-LD Module with Singlemode Fiber Pigtail 

Module type FU-45SDF-4 has been developed 

for coupling a singlemode optical fiber and a 

1.3,um wavelength InGaAsP DFB- LD. 

The module is suitable to light source for use 
in high capacity long haul digital optical 

communication systems. 

FEATURES 

• Distributed Feedback (DFB) Laser diode 

• High - speed response 
• Emission wavelength is in 1.3,um band 

• Built - in. optical isolator 
• Built - in thermal electric cooler 

• Butterfly package 
• With photodiodes for optical output monitor 

• Diodes and T.E cooler are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLo=25°C) 

Items Symbols Conditions 

Optical output power 

Laser diode. fiber end 

Reverse Voltage 

Photodiode for Reverse Voltage 
monitoring Forward Current 

Operating case temperature 

Storage temperature 

OUTLINE DRAWINGS Unit (mm) 

7.38 15.24 PIN 1 

-.----[ --+----i,T254 I 
~6 2-¢2.1 

i 
~I;~ 
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from 
PF 

VRL 

VRD 

1FD 

Tc 

Tstg 

FU-45SDF-4 
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CW 

-
-
-
-
-

FU-45SDF-4 

Ratings Units 

4 mW 

2 V 

20 V 

2 rnA 

- 20-65 °C 

-40-70 °C 

PIN FUNCTION 
1 'COOLER ANODE 
2 THERMISTOR 
3 PD ANODE 
4 PD CATHODE 

5 GND 
6 NC 
7 NC 
8 NC 
9 NC 
10 GND 
11 LD CATHODE 
12 NC 
13 LD ANODE, GND 
14 COOLER CATHODE 



FU-45SDF-4 
(Digital Application) 

1.3 ~ mDFB-LD Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Tc=25 °C, TLD=25 °C, unless otherwise noted) 

Items Symbols Conditions 

Threshold current Ith CW 

Operating current lop CW 

Operating voltage Vop CWo IF = lop (Note 1) 

Optical output power from fiber end PF CW.IF = lop 

Light-emission central wavelength AC CW.IF= lop 

2.5G bps NRZ 
Mark ratio 50 % 

Spectral width (- 20dB full width) Co), IF peak = lop 
Extinction ratio 8 % 
Rmodule > 40dB (Note 2) 

Side mode suppression ratio Sr . CW.lF = lop 

Cutoff frequency (- 1.5dB) fe IF = lop 

2.5G· bps NRZ 
Mark ratio 50 % 

Rise and Fall time (10-90 %) tr. tf IF peak = lop 
Extinction ratio 8 % 
Rmodule >40dB (Note 2) 

Relative intensity noise Nr CW.lF= lop 

Tracking error (Note 3) Er Tc = - 20-65 "C. APC. ATC 

Differential efficiency 1/ -
Monitor current Imon CWo IF = lop, VRD = 5V 

Dark current (PD) ID VRD=5V 

Capacitance (PD) . Ct VRD = 5V. f = 1MHz 

Note 1) IF' LD forward current 
Note 2) Rmodule : Optical return loss from fiber to LD module 

Rmodule = - 10 • log ~ 
Where PFR: Reflected optical power to LD module. 

Note 3) E, = maxi 10 • log Pr I 
PF (25"C) 

THERMAL CHARACTERISTICS (TLD=25 ee, Tc= - 20-65°C) 

Parameters 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling Capacity 

Cooler Current 

Cooler Voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items SpecifiCations 

Type SM 

Mode-field dia. 1O± 1 

Cladding dia. 125±2 

Jacket dia. 0.9 

Symbols Conditions 

Rth TLD = 25"C 

B -

CoT Tc = 65"C 

lpe CoT = 4O"C 

Vpe CoT = 4O"C 

Units 

-
pm 

pm 

mm 

• MlTSUBlSHI 
.... ELECTRIC 

Min. Typ. Max. Units 

- 15 40 rnA 

- 46 80 rnA 

- 1.3 1.8 V 

1 2 - mW 

1290 1310 1330 nm 

- 0.7 - nm 

30 35 - dB 

3 - - GHz 

- - 200 ps 

- -155 -145 dB/Hz 

- 0.3 - dB 

0.02 0.06 0.2 mW/rnA 

0.2 - - rnA 

- 0.1 1 pA 

- 10 - pF 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3950 - K 

40 - - "C 

- 0.6 1 A 

- 1.2 2 V 
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EXAMPLE OF CHARACTERISTICS 
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FU-48SDF-1 
(for 2.5Gbps Digital Application) 

DFB-LD Module with Single-mode Fiber Pigtail 

Module type FU-48SDF-l is a 1.31#m DFB­
LD module with single-mode optical fiber. This 
product is based on FU - 45SDF - 4 and has 
improvement on high speed modulation charac­
teristics by separating LD bias pin from RF input 
pin. It also has a RF termination circuit to match 
to characteristic impedance of LD drive signal. 

MAIN FEATURES 
• Input impedance is 25 g 
• Distributed Feedback (DFB) Laser diode module 
• Single-mode optical fiber pig-tail 
• Emission wavelength is in 1.31#m band 
• Butterfly package 
• Built-in thermal electric cooler 
• Built-in optical isolator 
• High - speed response 

ABSOLUTE MAXIMUM RATINGS (TLD=25°C) 

Items Symbols 

Optical output power from 
PF fiber end 

Laser diode 
Forward current IF 

Reverse Voltage VRL 

Photodiode for Reverse Voltage VRD 
monitoring Forward 'Current IFD 

Operating case temperature Tc 

Storage temperature Tstg 

OUTLINE DRAWINGS Unit (mm) 

PIN 1 

Fiber 

6.1 17.8 

4.6 . 20.8 

26±O.3 

30 

FU-48SDF-1 

FU-48SDF-1 

Conditions Ratings Units 

CW 4 mW 

CW 150 rnA 

- 2 V 

- 20 V 

- 2 rnA 

- -20-65 "C 

- -40-70 "C 

PIN FUNCTION 
1 THERMISTOR 
2 THERMISTOR 
3 LD BIAS( ) 
4 PO ANODE 
5 PO CATHODE 
6 COOLER ANODE 
7 COOLER CATHODE 
8 GND 
9 GND 
10 NC 
11 LD ANODE,GND 
12 LD RF 
13 LD ANODE,GND 
14 NC 
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FU-48SDF-1 
(for 2.5Gbps Digital Application) 

DFB-LD Module with Single-mode Fiber Pigtail 

CHARACTERISTICS (Tc=25°C, TLo=25°C, unless otherwise noted) 

Items Symbols Conditions 

Threshold current Ith CW 

Operating current lop CW 

Operating voltage Vop CWo IF = lop (Note 1) 

Input impedance Zin IF = lop 

Optical output power· from fiber end PF CW.IF = lop 

Light- emission central wavelength I.e CW.IF = lop 
2.5G bps NRZ 

Mark ratio 50 % 
Spectral width (- 20dB full width) td IF peak = lop 

Extinction ratio 8 % 
Rmodule > 40dB (Note 2) 

Side mode suppression ratio Sr CW.IF = lop 

Cutoff frequency (- 1.5dB) fc IF = lop 
2.5G bps NRZ 

Mark ratio 50 % 
Rise and Fall time (l0-90 %) tr. tf IF peak = lop 

Extinction ratio 8 % 
Rmodule >40dB (Note 2) 

Relative intensity noise Nr CWo IF = lop 

Tracking error (Note 3) Er Tc = - 20-65 "C. APC. ATC 

Differential efficiency TJ -
Monitor current Imon CWo IF = lop. VRO = 5V 

Dark current (PD) 10 VRo=5V 

Capacitance (PD) Ct VRO = 5V. f = 1MHz 

Note 1) IF : LD forward current 
Note 2) Rmodule : Optical return loss from fiber to LD module 

Rmodule = - 10 • log ~ 
PF 

Where Pm : Reflected optical power to LD module. 

Note 3) Er = maxi 10 • log PF I 
PF (25"C) 

THERMAL CHARACTERISTICS (TLo=25° C, Tc= - 20_65° C) 

Parameters 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling Capacity 

Cooler Current 

Cooler Voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode-field dia. 10 ± 1 

Cladding dia. 125 ±2 

Jacket dia. 0.9 

7 - 52 

Symbols Conditions 

Rth Tw = 25"C 

B -

~T Tc =65"C 

lpe ~T=40"C 

Vpc ~T=40"C 

Units 

-

fJ.m 

fJ.m 

mm 

• MITSUBISHI 
.... ELECTRIC 

Min. Typ. Max. Units 

- 15 40 rnA 

- 46 80 rnA 

- 1.3 1.8 V 

- 25 - Q 

2 3.5 - mW 

1290 1310 1330 nm 

- 0.4 - nm 

33 40 - dB 

3.5 - - GHz 

- - 150 ps 

- -155 -145 dB/Hz 

- 0.3 - dB 

0.05 0.11 0.25 mW/mA 

0.1 - - rnA 

- 0.1 1 fJ.A 

- 10 - pF 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3950 - K 

40 - - "C 

- 0.6 1 A 

- 1.2 2 V 



EXAMPLE OF CHARACTERISTICS 
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FU-61 SDF ,FU-64SDF 
1.551-1 m DFB-LD Module with Singlemode Fiber Pigtail 

Module type FU-61SDF and FU-64SDF have 
been developed for coupling a singlemode optical 
fiber and a 1.55.um wavelength InGaAsP DFB 
LD (Laser diode). 

They. are suitable to light source for use in long 
haul and high capacity optical fiber communication 
systems. 

FEATURES 

• Distributed Feedback (DFB) Lase.r diode 

• High - speed response 
• Emission wavelength is in 1.55.um band 
• Built- in thermal electric cooler 
• Dual-in-line package (FU-61SDF) 
• Butterfly package (FU - 64SDF) 
• With photodiodes for optical output monitor 

• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLo=25°C) 

Items Symbols 

Optical output power from 
PF 

Laser diode fiber end 

Reverse Voltage VRL 

Photodiode for Reverse Voltage VRD 
monitoring Forward Current IFD 

Operating case temperature Tc 

Storage temperature Tstg 

OUTLINE DRAWINGS Unit (mm) 

fUNCTION 
COOLER ANODE 
NC 

f h U °ii14

-~ '" Thermistor ~ 

o 1; 0 0 O~ 1+ 

BOTTOM VIEW . 

FU-61SDF 

Conditions 

CW 

-
-
-

-
-

3.85 
7.38 
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Ratings 

FU-61SDF 

2.5 

2 

20 

2 

- 20-65 

-40-70 

FU-64SDF 

FU-64SDF 

2.5 

2 

20 

2 

- 20-65 

- 40-70 

pIN 
1 
2 
3 
4 
5 
6 
7 NC 
8 NC 
9 NC 

Units 

mW 

V 

V 

rnA 

"C 

"C 

10 LO ANODE GND 
11 LD CATHODE 
12 NC 
13 GND 
14 COOLER CATHODE 



FU-61 SDF,FU-64SDF 

1.55 ~ m DFB-LD Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Tc=25°C, TLD=25°C, unless otherwise noted) 

Items 

Threshold current 

Operating current 

Operating voltage 

Optical output power from 
fiber end 

Central wavelength 

Side mode suppression ratio 

Rise and fall times 

Tracking error (Note 3) 

Differential efficiency 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Note 1) IF: Forward current (LD) 
Note 2) IB: Bias current (LD) 

Note 3) Er=MAXjlO'10i PF ~"C) 

Symbols 

Ith 

lop 

Vap 

PF 

AC 

Sr 

tr. tf 

Er 

TJ 

Imon 

10 

Ct 

Conditions 

CW 

CW 

CW.IF = lop (Note 1) 

CW.IF= lop 

CW.lF = lop 

CW.IF = lop 

18 = Ith. 10-90 % (Note 2) 

Tc = - 20-65 "C. APC. ATC 

-
CWo IF = lop, VRO = 5V 

VRD=5V 

VRO = 5V. f = 1MHz 

FU-61SDF 

Min. Typ. Max. 

- 23 40 

- 43 90 

- 1.2 1.6 

1 1.5 -

1530 1550 1570 

30 35 -
- 0.3 -

- 0.2 -
- 0.08 -

0.1 0.5 -
- 0.1 1 

- 10 -

THERMAL CHARACTERISTICS (TLD=25°C, Tc= - 20°C~+65°C) 

Items Symbols 

Thermistor resistance Rth 

B constant of thermistor resistance B 

Cooling capacity llT 

Cooler current Ipe 

Cooler voltage Vpe 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode-field dia. 10± 1 

Cladding dia. 125 ±2 

Jacket dia. 0.9 

FU-61SDF 
Conditions 

Min. 

TLO = 25"C 

-
Tc = 65"C 

II T = 40"C 

llT = 4O"C 

Units 

-
fJ.m 

fJ.m 

mm 

• MITSUBISHI 
.... ELECTRIC 

9.5 

-

40 

-
-

Typ. Max. 

10 10.5 

3250 -

- -
0.6 1 

1.5 2 

FU-64SDF 
Units 

Min. Typ. Max. 

- 23 40 rnA 

- 43 90 rnA 

- 1.2 1.6 V 

1 1.5 - mW 

1530 1550 1570 nm 

30 35 - dB 

- 0.3 - ns 

- 0.2 - dB 

- 0.08 - mW/mA 

0.1 0.5 - rnA 

- 0.1 1 fJ.A 

- 10 - pF 

FU-64SDF 
Units 

Min. Typ. Max. 

9.5 10 10.5 kQ 

- 3250 - K 

40 - - "C 

- 0.6 1 A 

- 1.5 2 V 
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EXAMPLE OF CHARACTERISTICS 
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FU-65SDF-3 
(Analog Application) 

1.551.l m DFB-LD Module with Singlemode Fiber Pigtail 

Module type FU-65SDF-3 has been developed 
for coupling a singlemode optical fiber and a 
1.55ttm wavelength InGaAsP LD (Laser diode). 

The module is suitable to light source for use 
in high capacity long haul analog optical 
communication systems. 

FEATURES 
• Distributed Feedback (DFB) Laser diode 

• High - speed response 
• Emission wavelength is in 1.55ttm band 
• Built-in optical isolator 
• Built-in thermal electric cooler 

• Butterfly package 
• With photodiodes for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLo=25"C) 

Items Symbols 

Optical output power from 
PF fiber end 

Laser diode 
Forward Current IF 

Reverse Voltage VRL 

Photodiode for Reverse Voltage VRD 
monitoring Forward Current IFD 

Opera ting case temperature Tc 

Storage temperature Tstg 

OUTLINE DRAWINGS Unit (mm) 

7.38 15.24 PIN 1 

-~ 

Fiber r:-
~1 

.,; 21 
35 

4.7 --li-O.3 1000+~oo 

2 2l~g3- ~ 
h--30~ 

(0 

FU-65SDF-3 

Conditions Ratings 

CW 10 

CW 150 

- 2 

- 20 

- 2 

- - 20-65 

- - 40-70 

PIN FUNCTION 
1 COOLER ANODE 
2 THERMISTOR 

3 PD ANODE 
4 PD CATHODE 

5 GND 
6 NC 
7 NC 
8 NC 
9 NC 
10 GND 
11 LD CATHODE 
12 NC 

The~Tistor 
13 LD ANODE, GND 

14 COOLER CATHODE 
7 I ~ 

~H !p 
c~e yLD E = 

}~ 8 

TOP VIEW 

FU-65SDF-3 
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Units 

mW 

rnA 

V 

V 

rnA 

"C 

"C 
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FU-65SDF-3 
(Analog ApplicatiOn) 

1.551..1 m DFB-LD Module with Singlemode Fiber Pigtail 

CHARACTERISTICS (Tc=25 oC, TLD=25 °C,unless otherwise noted) 

Items Symbols Conditions 

Threshold current Ilh CW 

Operating current lop CW 

Operating voltage Vop CWo IF = lop (Note 1) 

Optical output power from fiber end PF CWo IF = lop 

Central wavelength AC CWo IF = lop 

Side mode suppression ratio Sr CWo IF = lop 

Cutoff frequency (- 1.5dB) fe IF = lop 

2nd order distortion D2 2 tone test (Note 2) 

3rd order distortion 

Relative intensity noise 

Tracking error 

Differential efficiency 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Note I) IF : Forward current (LD) 
Note 2) ft. f2 : Modulation frequency 

m : Optical modulation depth! Carrier 

Da 

Nr 

(Note 3) Er 

TJ 

Imon 

ID 

Cl 

f1 = 244MHz 
f2 = 250MHz 

m = 0.35 (each) 
IF (average) = lop 

Rmodule > 40dB 

Tc = - 20-65"C APC. ATC 

-

CWo IF = lop. VRD = 5V 

VRD=5V 

VRD = 5V. f = IMHz 

Rmodule : Optical return loss from fiber to LD module 

Rmodule = - 10 • log PFR 
PF 

where PFR: Reflected optical power to LD module 

THERMAL CHARACTERISTICS (TLo=25 °c, Tc= - 20-65OC) 

Items 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling Capacity 

Cooler Current 

Cooler Voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode- field dia. 10 ± 1 

Cladding dia. 125 ± 2 

Jacket dia. 0.9 

7 - 58 

Symbols Conditions 

Rlh TLD = 25"C 

B -

ll.T Tc = 65"C 

[pe ll.T = 40"C 

Vpe ll.T = 40"C 

Units 

-
pm 

pm 

mm 

'. MITSUBISHI 
.... ELECTRIC 

Min. Typ. Max. Units 

- 12 40 rnA 

- 55 90 rnA 

- 1.3 1.8 V 

2 4 - mW 

1530 1550 1570 nrn 

30 35 - dB 

2 - - GHz 

- -40 -30 dBc 

- -60 -45 dBc 

- -155 -150 dB/Hz 

- 0.3 - dB 

0.04 0.1 0.2 mW/mA 

0.2 - - rnA 

- 0.1 1 pA 

- 10 - pF 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3950 - K 

40 - - "C 

- 0.6 1 A 

- 1.2 2 V 



EXAMPLE OF CHARACTERISTICS 
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FU-65SDF-4 
1.55 tJ. m DFB-LD Module with Singlemode Fiber Plgtall(Digltal Application) 

Module type FU - 65SDF - 4 has been developed 
for coupling a singlemode optical fiber and a 
1.55,um wavelength InGaAsP DFB- LD. 

The module is suitable to light source for use 
in high capacity long haul digital optical 
communication systems. 

FEATURES 
• Distributed Feedback (DFB) Laser diode 
• High - speed response 
• Emission wavelength is in 1.55,um band 
• Built - in optical isola tor 
• Built - in thermal electric cooler 
• Butterfly package 
• With photodiodes for optical output monitor 
• Diodes and T.E.cooler are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLD=25"C) 

FU-65SDF-4 

Items Symbols Conditions' 

Laser diode 
Optical output power from 
fiber end CW 

Reverse Voltage 

Photodiode for 
monitoring 

Reverse Voltage 

Forward Current 

Operating case temperature 

Storage temperature 

OUTLINE DRAWINGS Unit (mm) 

7.38 15.24 PIN 1 

-~ 

35 

4.7 -lI--O.3 1000'800 

2 2l~g3- ~ 
f---30-

7 - 60 

VRL 

VRD 

IFD 

Tc 
Tstg 

Thermistor 

ni' ~ 

FU-65SDF-4 

• MITSUBISHI 
.... ELECTRIC 

Ratings Units 

4 mW 

2 V 

20 V 

2 rnA 

- 20-65 'C 

-40-70 'C 

PIN FUNCTION 
1 COOLER ANODE 
2 THERMISTOR 

3 PO ANODE 
4 PD CATHODE 

5 GND 
6 NC 
7 NC 

8 NC 
"-9 NC 

10 GND 
11 LD CATHODE 
12 NC 
13 LD ANODE, GND 
14 COOLER CATHODE 



FU-65SDF-4 

1.55 \.I m dFB-LD Module with Singlemode Fiber Pigtall(Dlgltal Application) 

CHARACTERISTICS (Tc=25 DC, TLo=25 DC, unless otherwise noted) 

Items Symbols Conditions 

Threshold current Ith CW 

Operating current lop CW 

Operating voltage Vop CWo IF = lop (Note 1) 

Optical output power from fiber end PF CW.IF = lop 

Light- emission central wavelength .l.c CW.IF = lop 
2.5G bps NRZ 

Mark ratio 50 % 
Spectral width (- 20dB full width) ll.J. IF peak = lop 

Extinction ratio 8 % 
Rmodule > 40dB (Note 2) 

Side mode suppression ratio Sr CW.IF = lop 

Cutoff frequency (- 1.5dB) fc IF = lop 
2.5G bps NRZ 

Mark ratio 50 % 
Rise and Fall time (10-90 %) tr. tl IF peak = lop 

Extinction ratio 8 % 
Rmodule > 40dB (Note 2) 

Relative intensity noise Nr CWo IF = lop 

Tracking error (Note 3) Er Tc = - 20-65 'C. APC. ATC 

Differential efficiency 11 -
Monitor current Imon CWo IF = lop, VRD = 5V 

Dark current (PD) ID VRD=5V 

Capacitance (PD) Ct VRD = 5V. f = 1MHz 

Note 1) IF: LD forward current 
Note 2) Rmodule: Optical return loss from fiber to LD module 

Rmodule = - 10 . log ~ 
PF 

Where PFR : Reflected optical power to LD module. 

Note 3) Er = max 110 . log PF 1 
PF (25"C) 

THERMAL CHARACTERISTICS (TLo=25 "C, Tc= - 20-65 "C) 

Parameters 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling Capacity 

Cooler Current 

Cooler Voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode- field dia. 10 ± 1 

Cladding dia. 125 ± 2 

Jacket dia. 0.9 

Symbols Conditions 

Rth Tw=25'C 

B -
ll.T Tc=65'C 

Ipe ll.T =40'C 

Vpe ll.T =40'C 

Units 

-

/.Lm 

/.Lm 

mm 

• MITSUBISHI 
..... ELECTRIC 

Min. Typ. Max. Units 

- 12 40 rnA 

- 55 90 rnA 

- 1.3 1.8 V 

1 2 - mW 

1530 1550 1570 nm 

- 0.7 - nm 

30 35 - dB 

3 - - GHz 

- - 200 ps 

- -155 -145 dB/Hz 

- 0.3 - dB 

0.02 0.05 0.2 mW/mA 

0.2 - - rnA 

- 0.1 1 /.LA 

- 10 - pF 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3950 - K 

40 - - 'C 

- 0.6 1 A 

- 1.2 2 V 
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FU-65SDF~4 

1.551..l m DFB-LD Module with Slngfemode Fiber Plgtall(Dlgltal Application) 

EXAMPLE OF CHARACTERISTICS 

7-62 
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TLD~25'C 
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200ps/div 
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~\~~~ FU-68SDF-2 
~\\~\..\ (for 2.5Gbps Digital Application) 

DFB-LD Module with Single-mode Fiber Pigtail 

Module type FU-68SDF-2 is a 1.55tlm DFB­
LD module with single-mode optical fiber. This 
product is based on FU-65SDF-4 and has im­
provement on high speed modulation characteristics 
by separating LD bias pin from RF input pin. 
It also has a RF termination circuit to match 
to characteristic impedance of LD drive signal. 

MAIN FEATURES 
• Input impedance is 25 Q 

• Multi quantum wells(MQW)DFB Laser diode module 
• Single - mode optical fiber pig- tail 
• Emission wavelength is in 1.55tlm band 
• Butterfly package 
• Built-in thermal electric cooler 
• Built- in optical isolator 
• High - speed response 

ABSOLUTE MAXIMUM RATINGS (TLD=25'C) 

FU-68SDF-2 

Items Symbols Conditions 

Optical output power from 
PF fiber end 

Laser diode 
Forward current 

Reverse Voltage 

Photodiode for Reverse Voltage 
monitoring Forward Current 

Operating case temperature 

Storage temperature 

OUTLINE DRAWINGS Unit (mm) 

4.6 
2 26 ± 0.3 

30 

IF 

VRL 

VRD 

IFD 
Tc 

Tstg 

Fiber 
;-

'FU-68SDF-2 

• MlTSUBlSHI 
"'B.ECTRIC 

CW 

CW 

-
-
-
-
-

Ratings Units 

4 mW 

150 rnA 

2 V 

20 V 

2 rnA 

-20-65 "C 
-40-70 "C 

PIN FUNCTION 
1 THERMISTCJl 
2 THERMISTOR 
3 LD BIAS( -) 
4 PO ANODE 
5 PO CATHODE 
6 COOLER ANODE 
7 COOLER CATHODE 
8 GND 
9 GND 
10 NC 
11 LD ANODE,GND ' 
12 LD RF 
13 LD ANODE,GND 
14 NC 
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FU-68SDF-2 

DFB-LD Module with Single-mode Fiber Pigtail 

CHARACTERISTICS (Tc=25 DC, TLo=25 DC, unless otherwise noted)· 

Items Symbols Conditions 

Threshold current Ith CW 

Operating current lop CW 

Operating voltage Vop CWo IF = lop (Note 1) 

Input impedance Zin IF = lop 

Optical output power from fiber end PF CWo IF = lop 

Light - emission central wavelength AC CWo IF = lop 
2.5G bps NRZ 

Mark ratio 50 % 
Spectral width (- 20dB full width) ilA IF peak = lop 

Extinction ratio 8 % 
Rmodule > 40dB (Note 2) 

Side mode suppression ratio Sr CWo IF = Iop 

Cutoff frequency (- 1.5dB) fc IF = Iop 

2.5G bps NRZ 
Mark ratio 50 % 

Rise and Fall time (10-90 %) tr. tl IF peak = lop 
Extinction ratio 8 % 

Rmodule > 40dB (Note 2) 

Relative intensity noise Nr CWo IF = lop 

Tracking error (Note 3) Er Tc = - 20-65 "C. APC. ATC 

Differential efficiency TJ -
Monitor current Imon CWo IF = lop, VRD = 5V 

Dark current (PD) ID VRD=5V 

Capacitance (PD) Ct VRD = 5V. f = 1MHz 

Note 1) IF : LD forward current 
Note 2) Rmodule : Optical return loss from fiber to LD module 

Rmodule = - 10 • log ~ 
PF 

Where Pm: Reflected optical power to LD module. 

Note 3) E, = maxi 10 • log PF I 
PF (25"C) 

THERMAL CHARACTERISTICS (TLo=25 "c, Tc= - 20-65 DC) 

Items 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling Capacity 

Cooler Current 

Cooler Voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type SM 

Mode-field dia. 10 ± 1 

Cladding dia. 125 ±.2 

Jacket dia. 0.9 

7-64 

Symbols Conditions 

Rth TLD = 25"C 

B -
ilT Tc =65"C 

lpe ilT = 4O"C 

Vpe ! ilT = 4O"C 

Units 

-

/Lm 

/Lm 

mm 

. • . MITSUBISHI 

.... ELECTRIC 

Min. Typ. Max. Units 

- 12 40 rnA 

- 55 90 rnA 

- 1.3 1.8 V 

- 25 - Q 

2 3.5 - mW 

1530 1550 1570 nm 

- 0.2 - nm 

33 40 - dB 

3.5 - - GHz 

- - 150 ps 

- -155 -145 dB/Hz 

- 0.3 - dB 

0.02 0.05 0.2 mW/mA 

0.1 - - rnA 

- 0.1 1 /LA 

- 10 - pF 

Min. Typ. Max. Units 

9.5 10 105 kQ 

- 3950 - K 

40 - - "C 

- 0.6 1 A 

- 1.2 2 V 



FU-68SDF-2 

DFB-LD Module with Single-mode Fiber Plgtall(for 2.5Gbps Digital Application) 

EXAMPLE OF CHARACTERISTICS 

1'i 0E-
o 

Tc=2S·C 

TLD=2S·C 

°0~~~20~-~~~~6~0-~M~-~'OO· 

Forward current (mA) 

Forward current vs. optical output power 

I ... 
~ o 

~ 

-20 

2.5Gbps NRZ 

Extinction 
ratio 8% 

~ -40'''S4-9 ""-----.. ,550'---~---, ... SS, 

~ Wavelength (nm) 
Light-emission spectrum 

~ 
.~ 

CD '0 ___ _ 
a: 0%-...... -

200ps/div 

Pulse response characteristics 

This product is under development. and indicated specifications in this sheet may be changeable without any notification. 
Could you please inquire of sales office about the latest specification. before it is purchased. 
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.... aECTRIC 7-65 



FU-01 LD-N (O.78),FU-27LD{O.78) 

O.781.1m LD Module for Multimode Fiber 

LD Module types FU-OILD-N (0.78) and FU 
-27LD (0.78) co~tain AlGaAs LDs (Laser diodes) 
for O.78tlm band and are used as light source 
for intermediate and high speed local area network 
systems. 

FEATURES 
• High - speed response 
• Emission wavelength is in O.78tlm wavelength 

band 

• Connectorized package for FC connector 
(FU-OILD-N (0.78)) 

• With photodiode for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TC=25'C) 

Items Symbols 

Optical output power from 
PF 

Laser diode fiber end (Note 1) 

Reverse Voltage VRL 

Photodiode for Reverse Voltage VRD 
monitoring Forward Current IFD 
Opera ling case temperature Tc 

Storage temperature Tstg 

Note 1) Fiber: GI type with core dia. 50llffi and N.A.O.2 

OUTLINE DRAWINGS Unit (mm) 

9.5±O.3 

2 1 

PD~D j. 
'l 

3 (Case) 

FU·01 LO·N (0.78) 

FU·01 LO·N (0.78) 

FU·27LO (0.78) 

Ratings 
Conditions 

iFU-01LD-N(0.78) FU - 27LD ( 0.78) 

CW 

-
-
-
-
-

3 

2 

15 

10 

- 20-60 

-40-70 

3 

2 

15 

10 

-20-60 

-40-70 

2 1 

polb 
~h 

3 (Case) 

Fiber 

FU·27LO (0.78) 

7 - 66 
•. MITSUBISHI 

.... ELECTRIC 

Units 

mW 

V 

V 

rnA 

"C 

"C 



FU-01 LD-N (O.78),FU-27LD{O.78) 

0.781.1 m LD Module for Multlmode Fiber 

CHARACTERISTICS (Tc=25°C, unless otherwise notQd) 

FU-01LD-N (0.78) 
Items Conditions Symbols 

Min. 

Threshold current Ith CW 

Operating current lop CW 

Operaitng voltage Vop CWo IF = lop (Note 1) 

Optical output power from fiber 
PF CW.IF= lop 

end (Note 2) 

Central wavelength Ac CW.IF = lop 

Rise and fall times tr. tf In = Ith.1O-00 % (Note 3) 

Tracking error (Note 4) Er Tc = - 20-60 "C. APC 

Differential efficiency (Note 2) n -
Monitor current Imon CWo IF = lop, VRO = 5V 

Dark current (Photodiode) 10 VRo=5V 

Capacitance (Photodiode) Ct VRO = 5V. f = 1MHz 

Optical connector type (Note 5) - -

Note 1) IF: Forward current (LD) 
Note 2) Fiber: GI type with core dia. 50llm and N.A.O.2 
Note 3) 18 : Bias current (LD) 

Note 4) E, = MAXI 10 • log PF I 
PF (25'C) 

Note 5) FU-01LD- N (0.78) only 

FIBER PIGTAIL SPECIFICATIONS (FU-27LD (0.78) only) 

Items 

Type 

Core dia. 

N.A. 

Cladding dia. 

Jacket dia. 

Specifications 

GI 

50t3 

0.2 

125 ±3 

0.9 

Units 

-

/lm 

-

/lm 

mm 

• MITSUBISHI 
"ELECTRIC 

-
-
-

1 

765 

-

-
-

0.15 

-

-

Typ. Max. 

40 60 

50 70 

1.5 2.5 

1.8 -

785 795 

0.4 -
0.2 -

0.18 -
0.4 -
- 0.5 

7 -
FC 

FU-27LD (0.78) 

Min. Typ. 
Units 

Max. 

- 40 60 rnA 

- 50 70 rnA 

- 1.8 2.5 V 

1 1.8 - mW 

765 780 795 nm 

- 0.4 - ns 

- 0.2 - dB 

- 0.18 - mW/mA 

0.15 0.4 - rnA 

-' - 0.5 /lA 

- 7 - pF 

- -

7-67 



FU-01 LD-N (O.78),FU-27LD{O.78) 

0;781.1 m I.D Module for Multimode Fiber 

EXAMPLE OF CHARACTERISTICS 

3' 
5 
"0 
c: ., 
~ 
t;::: 

E 
,g 

! 
Co ... 
:::l 
Co 
'5. 
0 

~ 
Q. 
0 

7-68 

2.o,----------------, 

-.... 

>-
.1Ji 0.8 

.~- 0.6 
.~ 

Tc=25"C 

IF=IOP 

1.5 

-----r---.-
. i 0.4 

-20'c 
~ 25'C 

60'C 

1.0 

0.5 

°0~---2~O-~~4~0~~-6LO---OO~-~100 

Forward current (mA) 
Forward current vs. Optical output power 

. .' MITSUBISHI 
"'ELECTRIC 

a: 
0.2 .J 
o~ __ ~ __ ~~~~~~~I.A~~~~ 

774 776 778 780 782 784 

Wavelength (nm) 

Light-emission spectrum 

2 3 

Time (nsec.) 

Pulse response 



FU-01 LD-N (o.a5), FU-27LD (o.a5) 

LD Module types FU-OILD-N (0.85) and FU-
27LD (0.85) contain AIGaAs LDs (Laser diodes) 
for 0.85,um band and are used as light source 
for intermediate and high speed local area network 
systems. 

FEATURES 

• High - speed response 
• Emission wavelength is in O.85,um wavelength 

band 
• Connectorized package for FC connector 

(FU-OILD-N (0.85)) 

• With photodiode. for optical output monitor 

• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (Tc=25 "C) 

0.851.1 m LD Module for Multlmode Fiber 

Items Symbols Conditions 
Ratings 

Units 

Optical output power from 
PF CW 

Laser diode fiber end (Note 1) 

Reverse Voltage VRL -

Photodiode for Reverse Voltage VRD -
monitoring Forward Current IFD -
Operating case temperature Tc -
Storage temperature Tstg -

Note 1) Fiber: GI type with core dia. 50pm and N.A.O.2 

OUTLINE DRAWINGS Unit (mm) 

15 

2 I 

PO~D ~ 
~ 

3 (C •• e) 

FU-01 LO-N (0.85) 

15.5 1.5 

22 

d 

•. MITSUBISHI 
.... ELECTRIC 

FU-01LD-N(0.85) FU-27LD (0.85) 

~ 

15 

3 

2 

15 

10 

- 20-60 

-40-70 

II I 

3 

2 

15 

10 

-20-60 

-40-70 

2 I 

pol b 
~K 

(Case) 

!O. ~ II 
III 1;-111 ~ 

2.5 If 18 

7 5 

37 

FU-27LO (0.85) 

mW 

V 

V 

rnA 

'c 
'C 

i. 

l000+~ 

7 - 69 



FU-01 LD~N{O.85), FU-27LD (O.85) 

0.851.1 m LD Module for Multlmode Fiber 

CHARACTERISTICS. (Tc=25 °c, unless otherwise noted) 

Items Symbols· Conditions 
FU-OILD-N (0.85) 

Min. 

Threshold current Ith CW 

Operating current lop CW 

Operating voltage Vap CW, IF = lop (Note 1) 

Optical output power from fiber 
PF CW, IF = lop end (Note 2) 

Central wavelength .I.e CW, JF = lop 

Rise and fall times tr, tf 18 = Ith, 10-90 % (Note 3) 

Tracking error . (Note 4) Er TC = - 20-60 "C,APC 

Differential efficiency (Note 2) 1/ -

Monitor current Imon CW, IF = lop, VRO = 5V 

Dark current (Photodiode) 10 VRo=5V 

Capacitance (Photodidde) Ct VRO = 5V, f = 1MHz 

Optical connector type (Note 5) - -

.. Note 1) IF • Forward current (LD) 
Note 2) Fiber: GI type with core dia. 50pm and N.A.0.2 
Note 3) IB : Bias current (LD) 

Note 4) Er = MAX 110 . log _P_F_. _I 
PF (25'C) 

Note 5) FU-01LD-N (0.85) only 

FIBER PIGTAIL SPECIFICATIONS (FU-27LD (0,85) only) 

Items 

Type 

Core dia. 

N.A. 

Cladding dia. 

Jacket dia. 

7.-70 

Specifications 

GI 

50±3 

0.2 

125 ±3 

0.9 

Units 

-
JJ.m 

-
JJ.m 

mm 

• MITSUBISHI 
"'ELECTRlC 

-
-
-

1 

800 

-

-

-

0.1 

-
-

Typ. Max. 

18 30 

25 40 

1.5 2 

1.8 -

850 900 

0.4 -
0.2 -

0.25 -

0.3 -
- 0.5 

7 -

FC 

FU-27LD (0.85) 
Units 

Min. Typ. Max. 
- 18 30 rnA 

- 25 40 rnA 

- 1.5 2 V 

1 1.8 - mW 

800 850 900 nm 

- 0.4 - ns 

- 0.2 - dB 

- 0.25 - mW/mA 

0.1 0.3 - rnA 

- - 0.5 JJ.A 

- 7 - pF 

- -



FU-01 LD-N (O.8S), FU-27LD (O.8S) 

EXAMPLE OF CHARACTERISTICS 

.. 
:::J 

S-
:::J o 

2.or---------------------------__ 

1.5 

1.0 

·10 0.5 

~ 

0~0--------~1~0--~--~~~------~ 

Forward current (rnA) 

Forward current VB. Optical output power 

>- 1 
.~ 
<: 0.8 

.~ 0.6 

-.~ •• 0.4 

~ 
0.2 

0844 

• MITSUBISHI 
..... ELECTRIC 

0.851.1 m LD Module for Multlmode Fiber 

TC~25"C 

IF=lop 

846 848 850 852 

Wavelength (nm) 

Light-emission spectrum 

2 3 

Time (nsec,) 

Pulse response 

854 
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FU-23LD 
0.85 1.1 m LD Module with Multlmode Fiber Pigtail 

Module type FU-23LD has been developed for 
coupling a multimode optical fiber and a 0.85 
.urn wavelength AlGaAs LD (Laser diode). The 
package is incorporated with dual-in-line pins 
for electrical connection. 

This module is suitable to light source for 
use in short and medium haul digital or analog 
optical communication systems. 

FEATURES 
• High - speed response 
• High optical output 
• Emission wavelength is in 0.85.um band 
• Built - in thermal electric cooler 
• Dual- in -line package 
• With photo diode for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLD=25'C) 

FU-23LD 

Items Symbols Conditions 

Optical output power from CW 
PF 

Laser diode fiber end Pulse (Note 1) 

Reverse Voltage VRL -

Photodiode for Reverse Voltage VRD -
monitoring Forward Current IFD -
Operating case temperature Tc -
Storage temperature Tstg -

Note 1) Pulse condition: Pulse width"" IllS, Duty ratio"" 50 % 

OUTLINE DRAWINGS Unit (mm) 

25.4 ~ 
Fiber 
~-

22.8 25 3.2 19+0.3 a DOOOOb 

~ 0> ~ -------
t--

~ ~ 000000" ~~ ~J t ~~~1~1 r-r- '~1 
.~ 1000+ 200 

BOTTOM VIEW 0 

~~I 
2-¢3.2 ~ ;+:, ::lJ dl 

U¢0.45 
2.54 1 tj.1eI air 3.8 15.24 7.62 

PD ~ LD Thermistor ~ .. 

o -'6 0 0 o~ + 
7 1 

BOTTOM VIEW 

FU·23LD 

7-72 
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Ratings Units 

6 
mW 

9 

3 V 

15 V 

10 rnA 

-20-65 "C 

-40-70 "C 

PIN FUNCTION 

1 COOLER ANODE 

Z NC 

3 NC 
4 NC 

5 LD ANODE. GND 
6 NC 

7 PD CATHODE 

8 PD ANODE . 

9 LD CATHODE 

10 LD ANODE. GND 

11 THERMISTOR 
12 THERMISTOR 
13 NC 

14 COOLER CATHODE 



FU-23LD 

0.851.1 m LD Module with Multlmode Fiber Pigtail 

CHARACTERISTICS (Tc=25 °C, TLD=25 "C, unless otherwise noted) 

Items 

Threshold current 

Operating current 

Operating voltage 

Optical output power from fiber end 

Central wavelength 

Rise and Fall times 

Tracking error 

Differential efficiency 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Note 1) IF : Forward current (LD) 
Note 2) IB: Bias current (LD) 
Note 3) Er = MAXi 10 • log PF 

PF (25"C) 

Symbols 

Ith 

lop 

Vap 

PF 

Ae 
tr. tl 

(Note 3) Er 

1/ 

Imon 

ID 

Ct 

Conditions 

CW 

CW 

CW.IF= lop (Note 1) 

CW.IF = lop 

CW.IF = lop 

Is = Ith. 10-90 % (Note 2) 

Tc = - 20-65 'C. APC. A TC 

-
CWo IF = lop. VRD = 5V 

VRD=5V 

VRD = 5V. f = 1MHz 

THERMAL CHARACTERISTICS (TLD=25 °C, Tc= - 20 OC-65 'C) 

Items 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling capacity 

Cooler current 

Cooler voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type GI 

Core dia. 50±3 

N.A. 0.2 

Cladding dia. 125 ±3 

Jacket dia. 0.9 

Symbols Conditions 

Rth TLD = 25'C 

B -
t.T Tc == 65'C 

Ipe t.T = 4O'C 

Vpe t.T = 4O'C 

Units 

-

fJ.m 

-
fJ.m 

mm 

.•. MITSUBISHI 
"'ELECTRIC 

Min. Typ. Max. Units 

- 16 50 rnA 

- 35 65 rnA 

- 1.8 - V 

2.5 4 - mW 

795 850 905 nm 

- 0.4 - ns 

- 0.2 - dB 

- 0.2 - mW/mA 

0.3 1 - rnA 

- - 0.5 fJ.A 

- 7 - pF 

Min. Typ. Max. Units 

9.5 10 10.5 kQ 

- 3250 - K 

40 - - 'C 

- 0.6 1 A 

- 1.6 2 V 

7 -73 



EXAMPLE OF CHARACTERISTICS 

TLD=25°C 

3 4 -5 
"0 
C 
Q) 

~ 
E ,g 

~ 
2 0 

0. 

:; 
S 
:J 
0 

m 
u 
''5. 
0 

0 
0 10 40 

Forward current (rnA) 

50 

FU-23LD 

0.851.1 m LD Module with Multlmode Fiber Pigtail 

.~ 
II) ji 0.8 
.5 1 0.6 

~ 0.4 

0.2 

TLD=25°C 
IF=lop 

846 848 850 852 854 

Wavelength (nrn) 

Light-emission spectrum 

Forward current VS. Optical output power 

7-74 
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FU-11LD-N 
1.31.1 m Connectorlzed LD Module for Multlmode Fiber 

Module type FU-llLD- N has been developed 
for coupling a multimode optical fiber and a 
1.3.um wavelength InGaAsP LD (Laser Diode). 

This module is the optimum light source for 
use in medium haul digital optical communication 
systems. 

FEATURES 

• High optical output 
• Emission wavelength is in 1.3.um band 
• Low threshold current (lOrnA typ.) 
• Connectorized package for FC connector 
• With photodiode for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (Tc=25 't) 
Items Symbols Conditions 

Optical output power from 
Pr 

Laser diode fiber end (Note 1) 

Reverse Voltage VRL 

Photodiode for Reverse Voltage VRD 
monitoring Forward Current IrD 

Operating case temperature Tc 

Storage temperature Tstg 

Note 1) Fiber: GI type w:ith core dia. 50# m and N.A.O.2 

OUTLINE DRAWINGS Unit (mm) 

9.5±O.3 

3 1 (Case) 

15 

FU-11LD-N 

• MlTSUBlSHI 
..... ELECTRIC 

CW 

-
-
-
-
-

15.5 

FU-11LD-N 

Ratings Units 

7.5 mW 

2 V 

15 V 

2 rnA 

-20-65 -c 
-40-70 -c 

M8XO.75 Thread 

L5 

22 

7-75 



FU-11LD-N 

1.31J m Connectorlzed LD Module for Multlmode Fiber 

CHARACTERISTICS (1c=25°C, unless otherwise noted) 

Items Symbols 

Threshold current 

Operating current 

Operating voltage 

Optical output power from fiber end 

(Note 2) 

Central wavelength 

Rise and fall times 

Tracking error (Note 4) 

Differential efficiency (Note 2) 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Optical connector type 

Note 1) IF: Forward current (LD) 
Note 2) Fiber: GJ type with core dia. 50pm and N.A.O.2 
Note 3) IB : Bias current (LD) 

Note 4) E, = MAXj 10 • log PF<J'r,\;) I 

EXAMPLE OF CHARACTERISTICS 

Ilh 

lop 

Vap 

PF 

Ac 
tr. tf 

Er 

1/ 

Imon 

10 

CI 

-

Br--------------------------, 

... 
::I 

S-
::I o 

6 

4 

] 2 
0. o 

°0~~~~--~~----6~0~--~OOO---~100 

Forwatd current (rnA) 

Forward current vs. Optical output power 

7-76 

Conditions Min. Typ. Max. Units 

CW - 10 30 rnA 

CW - 35 65 rnA 

CW.IF=lop (Note 1) - 1.2 1.6 V 

CW.IF=1op 2 5 - rnW 

CW.IF=1op 1270 1300 1330 nm 

IB = Ilh. 10-90 % (Note 3) - 0.3 - ns 

Tc = - 20-65 "c.APC - 0;3 - dB 

- - 0.2 - rnW/rnA 

CWo IF = lop. VRD = 5V 0.2 1 - rnA 

VRD=5V - 0.1 1 IlA 

VRO = 5V. f = 1MHz - 10 - pF 

- FC -

.~ 
O.B 

(/) 
c: 
.'!! 0.6 .5 
Q) 

> 
'';::; 

0.4 ..!l! 
~ 

0.2 

°1~2=90~~12~95~LL~~~~~--~1~31~0--~1~315 

Wavelength (nrn) 

do 1 
9 0--

10,--
o % 
[ 

---

--

Llght-emlsslon spectrum 

le=Ith 
1'\ 

-l-\ ~ -- -- -- -- --r--

1\ 
\. 
'\ 
\ 

-- -- r-"';: f---r--\: ~ --

500ps/div 

Pulse response 



FU-33LD 
1.31J1T'1 LD Module with Multlrnode Fiber Pigtail 

Module type FU-33LD has been developed for 
coupling a multimode optical fiber and a 1.3ttm 
wavelength InGaASP LD (Laser diode). The package 
is incorporated with dual-in-line pins for electrical 
connection. 

This module is suitable to light source for 
use in high-SPeed long haul digital optical communi­
cation systems and use in measuring instruments. 

FEATURES 
• High - speed response 
• High optical output 
• Emission wavelength is in 1.3ttm band 
• Low threshold current (10mA typ.) 
• Built- in thermal electric cooler 
• Dual- in -line package 

FU-33LD 
• With photo diode for optical output monitor 
• Diodes are hermetically sealed 

ABSOLUTE MAXIMUM RATINGS (TLD=25"C) 

Items Symbols Conditions 

Optical output power from CW 
fiber end PF 

Laser diode Pulse (Note 1) 

Reverse Voltage VRL -

Photodiode for Reverse Voltage VRD -
monitoring Forward Current IFD -
Operating case temperature Tc -
Storage temperature T.tg -

.. Note) Pulse condlllon: Pulse Wldth,. 1 /is, Duty ratIO:; 50 % 

OUTLINE DRAWINGS Unit (mm) 

25.4 ~ 
Fiber 

22.8 25 3.2 19 ±O.3 

..l- ~ 
oooooob ~ - ~ -~ ---f ~ 

~~] t ~~ OOOOO"'~ 
rr T;::! h g ~ ~ +200 

1000 0 

I ~ ~ ~ ~ ~ ~ ij:~ il" BOTTOM VIEW U #J,4~ 0 
2.54 

t hP leY °l 3.8 15.24 
7.62 

~ ~ CO Them ... , i 
o boo 01- + 

7 I 

BOTTOM VIEW 

FU-33LD 

• MITSUBISHI 
"'ELECTRIC 

Ratings Units 

3.6 
mW 

7.2 

2 V 

15 V 

2 rnA 

-20-65 "C 
-40-70 "C 

PIN FUNCTION 
1 COOLER ANODE 
2 NC 
3 NC 
4 NC 
5 LD ANODE, GND 
6 NC 
7 PD CATHODE 
8 PD ANODE 
9 LD CATHODE 
10 LD ANODE, GND 
11 THERMISTOR 
12 THERMISTOR 
13 NC 
14 COOLER CATHODE 

7-77 



FU-33LD 

1.3 iJIt1 LD Module with Multlmode Fiber Pigtail 

CHARACTERISTICS (Tc=25 "C, TLD=25 "C, unless otherwise noted) 

Items 

Threshold current 

Operating current 

Operating voltage 

Optical output power· from fiber end 

Central wavelength 

Spectral bandwidth (RMS) 

Rise and fall times 

Tracking error 

Differential efficiency 

Monitor current 

Dark current (Photodiode) 

Capacitance (Photodiode) 

Note 1) IF: Forward current (LD) 
Note 2) 18 : Bias current (LD) 

Symbols Conditions Min. Typ. Max. 

Ith CW - 10 30 

lop CW - 25 45 

Vop CWo IF = lop (Note 1) - 1.2 1.6 

PF CW.IF= lop 1.5 2.5 -
).c CW.IF= lop 1270 1300 1330 

(Note 3) A). CW.IF = lop - 1.4 -
tr. tf IB = Ith. lO-90 % (Note 2) - 0.3 -

(Note 4) Er Tc = - 20-65 "C APC. ATC - 0.2 -

TJ - - 0.17 -

Imon CWo IF = lop, VRD = 5V 0.1 0.6 -

ID VRD=5V - 0.1 1 

Ct VRD = 5V. f = 1MHz - 10 -

Note 3) ~ l = V Eal (AI - A c) 2 
E81 ai : Relative intensity of laser spectral 

emission modes 

Units 

rnA 

rnA 

V 

mW 

nm 

nm 

ns 

dB 

mW/mA 

rnA 

I1A 

pF 

Note 1) Er=MAXIIO'IOgPF r~"C) I 
(ai <: ap x 0.01) ap : Peak of laser spectral emission modes 

THERMAL CHARACTERISTICS (TLD=25 °C, Tc= - 20 "C-65 °C) 

Items 

Thermistor resistance 

B Constant of thermistor resistance 

Cooling capacity 

Cooler current 

Cooler voltage 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type Gl 

Core dia. 5O±3 

N.A. 0.2 

Cladding dia. 125 ± 3 

Jacket dia. 0.9 

7 -' 78 

Symbols Conditions 

Rth TLD = 25"C 

B -
AT Tc=65"C 

lpe AT = 4O"C 

Vpe AT = 4O"C 

Units 

-
11m 
-

11m 

mm 

• MITSUBISHI 
.... ELECTRIC 

Min. Typ. Max. Units 

9.5 lO 10.5 kQ 

- 3250 - K 

40 - - "C 

- 0.6 1 A 

- 1.6 2 V 



EXAMPLE OF CHARACTERISTICS 

TLD=25°C 
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LED Module, FU-OZLE- Nand FU-Z3LE contain 
a highly-reliable O.85/1m band AlGaAs/Ga Light­
emitting diode and are used as light source for 
both digital and analog optical communication 
systems. 

FEATURES 

• High optical output power 
• High - speed modulation 
• Superior linearity between current and optical 

output 

• High reliability 

ABSOLUTE MAXIMUM RATINGS (Tc=25 °C) 

Items Symbols Conditions 

Forward current I 
(Note 1) IF Tc~50"C 

I Pulse 
Reverse voltage VR -

Operating case 
Tc -

temperature 

Storage temperature TSlg -

Note 1) Forward current at Tc > 50"(; 

IF(Tc)= Ir(Tc;'; 50,,(;) • 100-Tc 
- 50 

Note 2) Frequency> 100kHz, Duty ratio < 50 % 

OUTLINE DRAWINGS Unit (mm) 

FU·02LE·N 

FU-02LE-N,FU-23LE 
0.851-1 m LED Module for Multlmode Fiber 

FU·02LE·N 

Ratings 
Units 

FU-02LE-N FU-23LE 

CW 75 75 
rnA 

(Note 2) 120 120 

3 3 

-20-65 - 20-65 

-40-70 -40-70 

1~2 

FU·23LE 

V 

"C 

"C 

Fiber 

C 
1000+200 o 

7-80 
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CHARACTERISTICS (Tc=25°C, unless otherwise noted) 

Items Symbols Conditions 

Central wavelength lc IF=50mA 

Spectral bandwidth (FWHM) Lll IF=50mA 

Optical output power from fiber 
PF IF = 75mA 

end (Note 1) 

Cutoff frequency (- 1.5dB) fc IF = 25mA + 4mAp- P 

Forward voltage VF 

Reverse current IR 

Optical connector type (Note 2) -

Note 1) Fiber: GI type with core dia. 50ltID and N.A.O.2 
Note 2) FU-02LE-N only 

IF = 50mA 

VR=3.0V 

-

FIBER PIGTAIL SPECIFICATIONS (FU-23LE only) 

Items Specifications Units 

Type GI -

Core dia. 50±3 /lm 

N.A. 0.2 -
Cladding dia. 125.± 3 /lm 

Jacket dia. 0.9 mm 

EXAMPLE OF CHARACTERISTICS 

3 100 
::L 

"0 
t: 80 Q) 

li 
;;::: 

25'C 

E ,g 

~ 
0. ... 
:> 
0. 
S 
0 

a; 
,!.! 
Q. 
0 

80 100 
Forward current (mA) 

Forward current vs. Optical output power 

FU-02LE-N, FU-23LE 

O.85j..l m LED Module for Multlmode Fiber 

FU-02LE-N FU-23LE 

Min. 

780 

-

40 

10 

-
-

1.0 

~ 0.8 
'iii 
t: 
j!l 
,!; 0.6 

~ 
'." 
..!ll 
£ 0.4 

0.2 

Typ. 

840 

45 

65 

30 

1.6 

-
FC 

Tc=25'C 
I,=50mA 

Max. 

880 

-

-

-
2.2 

10 

Min. Typ. Max. 

780 840 880 

- 45 -

40 65 -

10 30 -
- 1.6 2.2 

- - 10 

-

Wavelength (nm) 

Light-emission spectrum 

Units 

nm 

nm 

/lW 

MHz 

V 

/lA 

-
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LED Module, FU -13LE-Nand FU -34LE contain 
a highly-reliable 1.3J,tm band InGaAsP /InP Light­
emitting diode and are used as light source for 
digital optical communication systems. 

FEATURES 
• High optical output power 
• High-speed modulation (fe = 150MHz) 

• High reliability 

ABSOLUTE MAXIMUM RATINGS (Tc=25 ·C) 

Items Symbols Conditions 

Forward current 
IF Tc ~ 5O"C I 

FU-13LE-N,FU-34LE 
1.3 ~ m LED Module for Multimode Fiber 

FU-13LE-N 

FU-34LE 

Ratings 
Units 

FU-13LE-N FU-34LE 

CW 120 120 
rnA (Note 1) I Pulse (Note 2) 150 150 

Reverse voltage VR 

Operating case 
Tc temperature 

Storage temperature Tstg 

Note 1) Forward current at Te > 5O'C 
l00-Tc 

IF(Tc)= IF (Tc" 50'C) '----so-
Note 2) Frequency> 100kHz, Duty ratio < 50 % 

OUTLINE DRAWINGS Unit (mm) 

-

-

-

M8xO.75 Thread 3 

11 

FU-13LE-N 

1~2 
'J' 

3 (Case) 

,-"If 
1~2 

",I," 

2 

-20-65 

-40-70 

3 (Case) 

2 

-20-65 

-40-70 

FU-34LE 

V 

"C 

"C 

Fiber 

C 
1000+200 o .1 
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CHARACTERISTICS (Tc=25°C, unless otherwise noted) 

Items Symbols Conditions 

Central wavelength .l.c IF= 100mA 

Spectral bandwidth (FWHM) t..:I IF= loomA 

Optical output power from fiber 
PF IF = loomA 

end (Note 1) 

Cutoff frequency (- 1.5dB) fc IF = lOOmA + 4mAp- P 

Forward voltage VF 

Reverse current .. IR 

Optical connector type (Note 2) -

Note 1) Fiber: GI type with core dia. 501lm· and N.A.O.2 
Note 2) FU-13LE-N only 

IF = lOOmA 

VR=2V 

-

FIBER PIGTAIL SPECIFICATIONS (FU-34LE only) 

Items Specifications 

Type GI 

Core dia. 50±3 

N.A. 0.2 

Cladding dia, 125 ±3 

Jacket dia. 0.9 

EXAMPLE OF CHARACTERISTICS 

3 
::1. Tc=Z5"C 

-g 20 
Q) 

il 
"" E e .... 

Forward current (rnA) 

Forward current VS. Optical output power 

Units 

-

/.lm 

-
/.lm 

·mm 

~ 
'iii 
c 

.~ 
g! 

FU-13LE-N,FU-34LE 

1.31..1 m LED Module for Multimode Fiber 

FU-13LE~N 

Min. 

1260 

-

10 

-

-
-

1.0 

Typ. Max. 

1300 1340 

130 150 

15 -

150 -

1.5 2 

300 -
FC 

Tc=25'C 
IF=100mA 

Min. 

1260 

-

10 

-
-
-

FU-34LE 
Units 

Typ. Max. 

1300 1340 nm 

130 150 nm 

15 - /.lW 

150 - MHz 

1.5 2 V 

300 - /.lA 

- -

';; 0.5 

~ 

OL-~~ __ ~ __ -L __ ~~~~ __ ~ 
1000 1200 1600 

Wavelength (nm) 

Llght.emlsslon spectrum 
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Frequency (MHz) 
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FU-04PD-N and FU-21PD are detector modules 
containing highly reliable Si photodiode' for short 
wavelength band (O.5-1,ILm). 

These modules are used as light-receiving devices 
for short and medium haul optical communication 
systems. 

FEATURES 

• High-responsivity 
• High - speed response 

• Easy handling 
• Receptacle type (FU - 04PD- N) 

ABSOLUTE MAXIMUM RATINGS (Tc=25"C) 

Items Symbols 
Ratings 

FU-04PD-N 

Reverse voltage VR 50 

:Power consumption Pm 50 

Operating case 
Tc - 20-60 temperature 

Storage temperature Tstg - 40-70 

OUTLINE DRAWINGS Unit (mm) 

M8xO.75 Thread 2-</>2.6 

1.3 

2.2 

12 

15.5 9 

FU-04PD-N 

FU-04PO-N, FU-21 PO 

PO Module for Short Wavelength Band 

FU-04PD-N 

FU-21PD 

50 

50 

- 20-60 

-40-70 

\\ 
1~2 

I 
3 (Case) 

Units 

V 
mW 

'C 

'C 

FU-21PO 

Tightening torque < OAKgf.cm > 

2- M2.6 Thread 
en 

~ 

Metal mount 

Fiber 

FU-21PO 
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CHARACTERISTICS (Tc=25°C, unless otherwise noted) 

Items Symbols Conditions 

Detection range - -
Responsivity (Note 1) R .l. =850nm 

Noise equivalent power NEP VR = 5V, .l. = 850nm 

Dark current 1D VR=5V 

Cutoff frequency (- 3dB) fc RL=50Q, VR=40V 

Capacitance Ct f = 1MHz, VR = 5V 

Optical connector type (Note 2) - -
. , 

Note 1) Floer: GI type with core dla. 50llm and N.A. 0.2 

Note 2) FU -04PD- N only 

FIBER PIGTAIL SPECIFICATIONS (FU-21 PO'only) 

Items Specifications 

Type G1 

Core dia. 50±3 

N.A. 0.2 

Cladding dia. 125 ± 3 

Jacket dia. 0.9 

EXAMPLE OF CHARACTERISTICS 

0,7 

0.6 

3 0.5 

...... 
~ 0.4 
~ .s: 
'iii 0.3 t: 
0 
0-
w 
(1) 

a: 0.2 

0.1 

0 

/ /\ 
/ 

/ 
/ 

V 

I 
/ 

400 600 800 

Wavelength (nm) 

Wavelength responslvlty 

\ 
1\ 

\ 
\ 

\ 

1000 

Units 

-

/.lm 

-

/.lm 

mm 

FU-04PD-N, FU-21 PD 

PO Module for Short Wavelength Band 

FU-04PD-N FU-21PD 
Units 

Min. Typ. Max. Min. Typ. Max. 

430-1060 430-1060 nm 

0.45 0.55 - 0.45 0.55 - A/W 

- 5X 10-16 - - 5 X 10-16 - W/.(Hz 

- 0.1 

- 150 

- 3 

FC 

10-5 

10-6 

10-7 

-'" 

8 10-10 

10-1 1 

10-12 

-20 
././ 

2 - 0.1 2 nA 

- - 150 - MHz 

- - 3 - pF 

- -

./ 
./ 

../ 
../ 

VR 40V 
"- ./../ 
y./ 

././ 
./ .... VR 5V 

o 20 40 60 

Temperature CC) 

Temperature vs. Dark current 

80 
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FU-15PD-N, FU-16PD-N 
PO Module for Long Wavelength Band 

FU - 15PD - Nand FU - 16PD - N are detector 
modules containing highly reliable InGaAs 
photodiode for long wavelength band (l-1.6tLm). 

InGaAs photo diode has very low dark current. 
These modules are used as detector for high­

speed and long haul optical communication systems. 

FEATURES 
• High - responsivity 
• Low dark current (lnA max) 
• High - speed response 

• Easy handling 
• Receptacle type 

FU·15PD·N 

ABSOLUTE MAXIMUM RATINGS (Tc=25"C) 

Items 
Ratings 

Symbols 
FU-15PD-N 

Reverse voltage VR 20 

Reverse current IR 500 

Forward current IF 2 

Operating case 
Tc -30-70 temperature 

Storage temperature Tstg -40-70 

OUTLINE DRAWINGS Unit (mm) 

2-",2.6 x ",4. 4 Depth 1 

M8xO.75 
Thread 

Reverse side 

5 1.5 
14.5 20 

FU·15PD·N 

\\ 
l0--fDt+---02 r 

3 (Case) 

Units 
FU-16PD-N 

20 

500 

2 

-30-70 

-40-70 

V 

f,lA 

rnA 

"C 

"C 

M8xO.75 

1-'---,l:-~1.5 
14.5 
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en 
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FU-15PD-N, FU-16PD-N 

PO Module for Long Wavelength Band 

CHARACTERISTICS (Tc=2S qC, unless otherwise noted) 

FU-15PD-N FU-16PD-N 
Items Symbols Conditions Units 

Min. Typ. Max. Min. Typ. Max. 

Detection range - - 1000-1600 1000-1600 nm 

Responsivity (Note 1) R A = 1300nm 0.65 0.8 ~ 0.65 0.8 - A/W 

Dark current ID VR=5V - - 1 - - 1 nA 

Cutoff frequency (- 3dB) fe RL=50Q. VR=5V 1 1.5 - 1. 1.5 - GHz 

Capacitance Ct VR = 5V. f = IMHz - 1 2 - 1 2 pF 

Optical connector type - - FC FC -
Note 1) FIber: GI type wIth core dla. 50llm and N.A. 0.2 

EXAMPLE OF CHARACTERISTICS 

1. o.-----------------, 

10-10 

7-90 

:;( 
S ... 
c 
~ 
:::J 10-11 
<.l 

~OhO~0~1~10~0~1~20~0~1~3~00~~1~40~0~~15~00~~1600 
Wavelength (nm) 

Wavelength responsivity 

1\ 
f=lMHz 
VR=5v 

O~----------~----------~ o 10 20 

Reverse voltage (V) 

Reverse voltage VS. Capacitance 

~ 
'" 0 

m 
::s 

Q) 
(fJ 

c o 
0. 
(fJ 

~ 
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Temperature ee) 

Temperature vs. Dark current 

VR=5V 
Rl=50n 

O~------+-----~~---_l 

------- -------~ 
-4~---+_-------r------_l 

-8~------+_------4-------4 

-12~---+_---_+---___I 

-16~--~_+----+_---~ 

o 0.5 1.0 1.5 

Frequency (GHz) 

Frequency response 



FU-35PD is detector module containing highly­
reliable InGaAs photodiode for long wavelength 
band (l-1.6.um). 

InGaAs photodiode has very low dark current. 
This module is used as detector for high-speed 

and long haul optical communication systems. 

FEATURES 

• High - responsivity 
• Low dark current (lnA max) 
• High - speed response 

• Easy handling 
• Compact package 

ABSOLUTE MAXIMUM RATINGS (Tc=25°C) 

Items Symbols Ratings 

Reverse voltage VR 20 

Reverse current IR 500 

Forward current IF 2 

Operating case 
Tc - 30-70 temperature 

Storage temperature Tstg -40-70 

OUTLINE DRAWINGS Unit (mm) 

LD 

"" d "" 
"El- en 

~I> 
, "El-

M 

~~~~. 
It ~ 1 ~ CD 

~ t(J 
"El-

0.7 4.5 

20 11.7 

3 (Case) 

1 
~ 1 -02 

Units 

V 

f.lA 

rnA 

"C 

"C 

II 
II 

V 

/)j 
FU·35PD 
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FU-35PD 
PD Module for Long Wavelength Band 

FU·35PD 

Fiber 

I en 
d 
"El-

11 

1000+600 
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FU-35PD 

PO Module for Long Wavelength Band 

CHARACTERISTICS (Tc=25 'C, unless otherwise noted) 

Items Symbols Conditions 

Detection range - -
Responsi vity (Note 1) R A = 1300nm. VR = 5V 

Dark current ID VR=5V 

Cutoff frequency (- 3dB) fc RL = 50 Q, VR = 5V 

Capacitance Ct VR = 5V, f = IMHz 

Note 1) FIber: GI type wah core dla. 50 f.lm and N.A. 0.2 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications Units 

Type GI -
Core dia. 50±3 .urn 
N.A. 0.2 -
Cladding dia. 125 ± 3 .urn 
Jacket dia. 0.9 mm 

EXAMPLE OF CHARACTERISTICS 

1.0...---------------, 

10-10 

~ 
S 
E 
\':! 10-11 :; 
U 

.>.t. 

ro 
0 

10-12 

o~_~_~ __ ~_~_~_~ 
1000 1100 1200 1300 1400 1500 1600 

Wavelength (nm) 

Wavelength responslvlty 

7-92 
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"'ELECTRIC 

Min. Typ. Max. Units 

1000-1600 nm 

0.65 0.8 - A/W 

- - 1 nA 

1 1.5 - GHz 

- 1 2 pF 

Temperature (OC) 

Temperature VB. Dark current 



2r-----------.-----------~ 

f=IMHz 
VR=5v 

o~ ____________ ~----------~. 
o 10 20 

Reverse voltage (V) 

Reverse voltage vs. capacitance 
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.... ELECTRIC 

FU-35PD 

PO Module for Long Wavelength Band 

VR=5V 
RL=50n 

O~------+-----=_~~------~ 

------- ------- ------~ 

-4~-------+--------~-------~ 

-8~-------+--------~------~ 

-12 f-----+-------+----~ 

-16 ~------_+--------~------___j 

o 0.5 1.0 1.5 

Frequency (GHz) 

Frequency response 
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FU-05AP-N and FU-25AP are detector modules 

containing highly reliable Si APD (Avalanche 
photodiode) with high - speed response. 

These modules are used as detector for high­
speed optical communication systems. 

FEATURES 

• High - speed response (fe = 2GHz) 

• Low noise level 
• Can be connected to optical fiber with high 

efficiency 

• Compact package 

ABSOLUTE MAXIMUM RATINGS (Tc=25°C) 

Items Symbols Conditions 

Reverse current IR Tc;:;;70"C 

Forward current IF Tc;:;; 70"C 

Operating case 
Tc -

temperature 

Storage temperature TSlg -

OUTLINE DRAWINGS Unit (mm) 

M8x O. 75 
Thread 

2-",2.6 x ",4. 4 Depth 1 

Reverse 

1.5 
14.5 20 

\\ 
10--@-02 r 

3 (Case) 

FU·05AP-N 

FU-05AP-N, FU-25AP 
APD Module for Short Wavelength Band 

FU·05AP·N FU·25AP 

Ratings 

FU-05AP-N FU-25AP 

200 200 

10 10 

- 20-70 - 20-70 

- 40-70 -40-70 

3 

1 (Case) 

1~2 
/'~ 
/ 

FU·25AP 

Units 

/lA 

rnA 

"C 

"C 
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FU-05AP-N, FU-25AP 

APD Module for Short Wavelength Band 

CHARACTERISTICS (Tc=25 "C, unless otherwise noted) 

FU-05AP-N FU-25AP 
Items Conditions Units Symbols 

Min. Typ. Max. Min. Typ. Max. 

Detection range - -
Responsivity (Note 1) R ,1, = 850nm, VR = 50V 

Breakdown voltage VBR 1D = 100 I/.A 

Temperature coefficient of {3 -
breakdown voltage 

Dark current 1D VR=50V 

Noise equivalent power NEP ,1, =800nm 

Excess noise factor F M = 100 (Note 2) 

Maximum multiplication rate Mmax 100 = 10nA, RL = 1k Q 

Cutoff frequency (- 3dB) fc M= 100,RL=50Q 

Capacitance Ct VR = O.9VBR, f = 1MHz 

Optical connector type (Note 3) - -
Note I) Fiber: GI type with core dla. 50 11m and N.A. 0.2 
Note 2) M. Multiplication rate 
Note 3) FU-05AP-N only 

FIBER PIGTAIL SPECIFICATIONS (FU-25AP only) 

Items Specifications 

Type G1 

Core dia. 50±3 

N.A. 0.2 

Cladding dia. 125 ±3 

Jacket dia. 0.9 

Units 

-

I/.m 

-
pm 

mm 

'" . MITSUBISHI "'ELECTRIC 

500-1000 500-1000 nm 

0.33 0.4 - 0.33 0.4 - A/W 

100 150 200 100 150 200 V 

- 0.12 - - 0.12 - %/'C 

- 0.3 1 - 0.3 1 nA 

- Ix 10-14 - - IX 10-1' - W/-JRz 

- MQ.25 - - MO." - -

- 1000 - - 1000 - -

~ 2 - - 2 - GHz 

- 1.5 2 - 1.5 2 pF 

FC - -
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EXAMPLE OF CHARACTERISTICS 

0.8.----------------, 
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FU-12AP-N, FU-32AP 

APD Module for Long Wavelength Band 

FU-12AP-N and FU-32AP are deteCtor module 
containing highly reliable Ge APD (Avalanche 
photo diode) for long wavelength band (0.8-1.5 
.urn) and has high - speed response. 

These modules are used as detector for high-speed 
long and medium haul optical communication 
systems. 

FEATURES 
• High-responsivity 
• High - speed response (1 GH~ typ.) 

• Low capacitance 
• Easy handling 

ABSOLUTE MAXIMUM RATINGS (Tc=25 "C) 

Items Symbols 
Ratings 

FU-12AP-N 

Reverse current IR 1 

Forward current IF 100 

Operating case 
Tc -30-70 temperature 

Storage temperature Tstg -40-70 

OUTLINE DRAWINGS Unit (mm) 

2·¢2.6 

.C;I; 

i-

Ll> 
N 
c::i 

1.3 
"$. 

22.8 10 

FU·12AP·N 
c.c .... 

FU-32AP 

1 

100 

-30-70 

-40-70 

== '== I 
I 

13 20.6 

// 

Units 

rnA 

rnA 

"C 

"C 

I' 
L 

1~2 FU·32AP 

FU-32AP 

7~ 
I 14 
I 20 

1000+200 
0 
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CHARACTERISTICS (Tc=25 °C, unless otherwise noted) 

Items Symbols Conditions 

Detection range - -
Responsivity (Note 1) R A =1300nm. VR=IOV 

Breakdown voltage VBR 1D = 100l1A 

Temperature coefficient of 
/3 -

breakdown voltage (Note 2) 

Dark current 1D VR=0.9VBR 

Excess noise factor F A = 1300nm. M = 10 
1po=2I1A. B=IMHz (Note 3) 

Cutoff frequency (- 3dB) fc A =1300nm. M=IO. Rl=50Q 

Capacitance Ct VR = 20V. f = lMHz 

Optical connector type (Note 4) - -
Note 1) FIber: GI type wIth core dla. 50llm and N.A. 0.2 

Note 2) fJ 
VBR (25"C + l>T) - Vim (25"C) 

VBR(25"C) • l>T 
x 100 (%/"C) 

Note 3) M: Multiplication rate 

Note 1) FU -12AP- N only 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type G1 

Core dia. 50±3 

N.A. 0.2 

Cladding dia. 125 ± 3 

Jacket dia. 0.9 

EXAMPLE OF CHARACTERISTICS 

~ 
'-

:s 
> 

.t:: 
> '<n. 
c 
o 
0. 
<J) 

~ 0.2 

1000 1200 1400 

Wavelength (nm) 

Wavelength responslvity 

1600 

Units 

-
11m 

-

11m 

mm 

2 

0 
ro 
~ -2 
Q) 
<J) 
c -4 0 
0. 
<J) 
Q) 

-6 a:: 

-8 

-10 
10 
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FU-12AP-N, FU-32AP 

APD Module for Long Wavelength Band· 

FU-12AP-N FU-32AP 

Min. Typ. Max. Min. Typ. Max. 

800-1500 800-1500 

0.68 0.72 

25 30 

- 0.1 

- 0.3 

- MO•95 

800 1000 

- 2 

FC 

Tc=25'C 
,t=1300nm 
M=10 
RL =500 

-
40 

-

0.5 

-

-
2.5 

0.68 0.72 

25 30 

- 0.1 

- 0.3 

- MO•95 

800 1000 

- 2 

-

20 50 100 200 500 1000 
Frequency (MHz) 

Frequency response 

-
40 

-

0.5 

-

-
2.5 

Units 

nm 

A/W 

V 

%/"C 

I1A 

-

MHz 

pF 

-
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FU-12AP-N, FU-32AP 

APD Module for Long Wavelength Band 

10-4 

f lMHz 
To 25"6 

,! I 

~ 
10-5 Tc 75"C 

... 
C 

~ :; 10-6 

" 
145"C ./ 

I'-.. ~ 
ro 

Cl 25"C ./ 

~ 
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10-7 
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Reverse voltage vs. Capacitance 
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~ I 
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Reverse voltage (V) 
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FU-13AP-N 
APD Module for Long Wavelength Band 

FU-13AP- N is detector module containing highly­

reliable InGaAs APD (Avalanche photodiode) module 

for the long wavelength band (l-1.6.um) and has 

high - speed response. 
This module is used as detector for high-speed. 

long haul optical communication systems. 

FEATURES 

• High - responsivity 
• High - speed response (> 1 GHz) 

• Low capacitance 

• Easy handling 

ABSOLUTE MAXIMUM RATINGS (Tc=25"C) 

Items Symbols Ratings 

Reverse current IR 500 

Forward current IF 2 

Operating case 
Tc - 30-70 

temperature 

Storage temperaturE Tstg - 40-70 

OUTLINE DRAWINGS Unit (mm) 
2-</>2.6 

8.8 

\\ 
1 o-----@-o 2 

'r 

Units 

I1A 

rnA 

'c 

'C 

r-
'S-

-
-

16 

3 (Case) FU·13AP·N 

-
-

7 -100 
., MlTSUBISHI 
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FU·13AP·N 

M8 x O. 75 Thread 

eo \ 'S-

~ 
~ 
'---' 

1.3 15.8 

23.8 



FU-13AP-N 

APD Module for Long Wavelength Band 

CHARACTERISTICS (Tc=25°C, unless otherwise noted) 

Items Symbols 

Detection range -

Responsivity (Note 1) R 

Breakdown voltage VDR 

Breakdown voltage at case temperature VBRt 

Dark current 10 

Excess noise factor F 

Cutoff frequency (- 3dB) fc 

Capacitance Ct 

Optical connector type -
Note 1) Fiber: GI type with core dia. 50 I'm and N.A. 0.2 
Note 2) ,,!: Multiplication ratio 

EXAMPLE OF CHARACTERISTICS 

Conditions Min. Typ. 

- 1000-1600 

). = 1300nm. M = 1 (Note 2) - 0.8 

,1. = 1550nm. M = 1 (Note 2) - 0.93 

10 = 100IlA - 70 

10 = 100IlA. Tc = - 30-70"C - 0.17 

VR =0.9VDR - -
,1. 1300nm 
M=10 - MO., 

f= 10MHz 
,1. -l300nm 
M=lO 1 3 
RL = 50 Q 

VR = O.9VBR. f = 1MHz - 1 

- FC 

1. 2 r-------------------------------, 10-3 

1.0 

3 
5 0. 8 

>-
.~ 0.6 
'00 
c: 
o 
g 0.4 
~ 

Tc=25"C 
M=l 

~ 
E 
~ :; 
(J 

Q) 
Vl 
Q; 
> 

10-' 

10-5 

10-6 

10-7 

Photo ~rel1 ~ark 

r-/ 

Max. 

-
-
-
-

100 

-

-

-

current 

Q) ~.-Z--0.2 

4 

1 

o 

\ 

\ 

Wavelength (nm) 
Wavelength responslvlty 

f=lMHZ 
vR=0.9v.R 

\ 
~ ........ ---

a: 

10-8 

/ ~ 10-9 0 80 100 20 40 60 

Reverse bias (V) 

Dark current, Photo current and 
Multiplication factor vs. Reverse bias 

20 40 60 80 100 120 

Reverse Voltage (V) 
Reverse voltage capacitance 
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Units 

nm 
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%/"C 

nA 

-

GHz 

pF 

-

0 
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~ 
c: 
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FU-310AP 
APO Module for Long Wavelel:1gth Band 

FU-31OAP is detector module containing highly­

r~liable InGaAs APD (Avalanche photodiode) module 

for the long wavelength band (l-1.6ttm) and has 
high:" speed response. 

This module is used as detector for high-speed. 
long haul optical communication systems. 

FEATURES 

• High - responsivity 
• High-speed response (> IGHz) 

• Low capacitance 

• Easy handling 

ABSOLUTE MAXIMUM .RATINGS (Tc=25'C) 

Items Symbols Ratings 

Reverse current IR 500 

Forward current IF 2 

Operating case 
Tc - 30-70 

temperature 

Storage temperature Tstg - 40-70 

OUTLINE DRAWINGS Unit (mm) 

CD 
-e. 

\I ~== ::::::: ,= = \I 
0.4 8.3 

20 15 

\\ 
3 o------B>&--o 1 r 
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Units 

fJ.A 
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FU-310AP 

APD Module for Long Wavelength Band 

CHARACTERISTICS (Tc=25°C, unless otherwise noted) 

Items Symbols 

Detection range -

Responsivity (Note 1) R 

Breakdown voltage VSR 

Breakdown voltage at case temperature VBRt 

Dark current 10 

Excess noise factor F 

Cu toff frequency (- 3dB) fc 

Capacitance Ct 
Note 1) Flber. GI type wlth core dla. 50 11m and N.A. 0.2 
Note 2) M: Multiplication ratio 

FIBER PIGTAIL SPECIFICATIONS 

Items Specifications 

Type GI 

Core dia. 50±3 

N.A. 0.2 

Cladding dia. 125 ± 3 

Jacket dia. 0.9 

EXAMPLE OF CHARACTERISTICS 

Conditions 

-
A = 1300nm. M = 1 (Note 2) 

A = 1550nm, M = 1 (Note 2) 

10 = 100tlA 

10 = 1ootlA, Tc = - 30-70'C 

VR =0.9VBR 
A -1300nm 
M=lO 
f = 10MHz 
A -l300nm 
M= 10 
RL=50Q 

VR = 0.9VBR, f = 1MHz 

Units 

-

tim 

-
,urn 

mm 

1.2,------------------, 10-3 

1.0 

~ 
"- O.S S 
~ 

0.6 .s; 
'iii 
c 
0 

0.4 0. 
VJ 
Q) 

a: 
0.2 

0 

Tc=25"C 
M=l 

1.S 

~ 
~ 

C 

~ :; 
" 
Q) 
V> 
Q; 
> 
Q) 

a: 

10-4 

10-5 

10-6 

10-7 

10-8 

Min. Typ. Max. 

1000-1600 

- 0.8 -
- 0.93 -
- 70 -
- 0.17 -

- - 100 

- M~7 -

1 3 -

- 1 -

Photo c:::renj ~ark current 

~ 
V 

1 '""Z-f--

~ 
Wavelength (nm) 

Wavelength responsivity 

~ 
10-9 0 20 40 60 SO 100 
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. Reverse bias (V) 
Dark current, Photo current and 

Multiplication factor vs. Reverse bias 

Units 

nm 

A/W 

V 

%/'C 

nA 

-

GHz 

pF 

B 
" ~ 
c 
a .;:; 
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3 

2 

1 

o 
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f=lMHZ 
VR=0.9VBR 

\ 
\ 
"-.. 

.......... --
20 40 60 80 100 120 

Reverse Voltage (V) 

Reverse voltage vs. Capacitance 
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MF-12SDS-TR113-006 

Digital Optical Transceiver Module with Clock Recovery 

MF-125DS-TR1l3-006 contains 1300nm lensed 
surface-emitting LED and InGaAs PIN photodetector. 
This transceiver combines both transmitting and 
receiving functions in a single module with 50 
micron core Fe-type fiber optic connectors. The 
125 Mb / s (NRZ) data link offers clock recovery 
and alarm output for link monitoring. 

FEATURES 
• High power 1300nm LED transmitter 
• Wide dynamic range (16dB) receiver 
• Loss budget of lldB (10- 10 BER) 

• 125 Mb/s operation (NRZ~ 

ABSOLUTE MAXIMUM RATINGS (T A=+25 °C) 

Items Symbols 

Power supply voltage VEE 

Input signal voltage Vi 

Operating temperature TA 

Storage temperature Tstg 

Humidity H 

I temperature Ts 
Soldering 

I time ts 

CHARACTERISTICS (Tc=25 °C) 

Items Symbols 

Min. 

0 

0 

0 

-30 

10 

-
-

Conditions 

Signal bit rate BR 4B5B NRZI 

Peak value 
Optical output power PF Fiber : core 50um 

NA 0.21 

Wavelength ).p -
Spectral width D., -

Optical receiving level (peak value) PR 
BER < 2.5 x 10- 10 

DATA: PRBS21°-1 

Input/ output interface - -
Power supply voltage VEE -

Power supply current lEE VEE = - 5.2V 

MF·125DS· TR113·006 

Ratings 

Max. 

-6.0 

VEE 

+50 

+70 

90 

260 

10 

Min. Typ. Max. 

125Mb/ s ± 50ppm 

-20 - -15 

1270 1300 1380 

- 140 -

-31 - -15 

DIFF. ECL (lOKH) 

-5.46 -5.2 -4.94 

- 650 750 

Optical device - InGaAsP /InP LED/InGaAs PD 

• MITSUBISHI 
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OUTLINE DRAWINGS Unit (mm) 
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MF-12SDS-TR113-006 

Digital Optical Transceiv~r Module with Clock Recovery 

[QJ 
96 ±0.8 

0= = =®~ - ~ 

J~ ~ I ('0.635) 
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PIN FUNCTION 
1 DATA OUT 
2 ClK OUT 

3 ITKOOT 
4 AlM OUT 
5 -5.2V 
6 DATA IN 
7 DATA IN 
8 ENA IN 

9 ENA IN 
10 DATA OUT 
11 GND1 
12 GND2 
13 ACMOiJi 
14 GND3 
15 GND4 
16 GND5 
17 GND6 
18 GND7 



BLOCK DIAGRAM 

MF-12S0S-TR113-006 

Digital Optical Transceiver Module with Clock Recovery 

1--- -----1 
OPT.II'Jj 

I 
---i -5.2V 

----1 GND 

MONITOR-OUT 

I--I-----~~ elK-OUT 

R-OUT 

OPT.od I' 

:= d lED DRV I: . :~:'IN 
IlED 

L ____________ --.-l 
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MF-156DS-TR124-002/003 
Dlgltal Optical Transceiver Module ytlth Clock Recovery 

MF-156DS-TRI24-002/003 is a highJ>erformance 
transceiver for CCITT SDH and ANSI SONET 
application. It combines both transmitting' and 
receiving function. and its optical devices are 
InGaAsP LD and Ge APD. 
This transceiver can operate with, single - 5.2V 
power supply and offer "ENABLE" input to 
shutdown the laser. "REC ALM" for optical 
input signal detection and clock recovery. 

FEATURES 

• Operation I55.52Mb/ s (NRZ) 
• CCITT SDH (STM - 1) compliant 
• Transmitter and Receiver combines in one 

package 

• Compact package by monolithic specific IC 
technology 

• Transmitter- disable option 
• Receiver failed alarm option 
• Single - 5.2V power supply 
• ECL logic interface 

ABSOLUTE MAXIMUM RATINGS (T A=+25°C) 

Items Symbols 

Power supply voltage VEE 

Input signal voltage VI 
I temperature Ts 

Soldering I time ts 
Operating ambient temperature TA 

Storage temperature Tstg 

Relative Humidity * RH 

* wi thou t making drops 

Min. 

0 

0 

-
-

+10 

-20 

10 

7 -108 
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MF-1 56DS-TR124-003 

Ratings 
Units 

Max. 

-6 V 

VEE V 

260 "C 

10 Sec 

+55 "C 

+70 "C 

90 % 



MF-1560S-TR124-002/003 

Digital Optical Transceiver Module with Clock Recovery 

OUTLINE DRAWINGS Unit (mm) 

PC FC TYPE 
100~~5 

POLISHING CONNECTOR 0_ 

~~ +1 

i~~~~~~r--------------',_o+~ 
~ . I 380±25 38.3±2 Jtf.54±03'--t-- ::;; 
-e. f-'---=---+--.:!2.:.:?:::..-~148. 26+0 .3--t;o. 64±0 I 

(0000 

20 

40 21 
(00 0 0 00) 

MF·156DS· TR124·002/003 
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PIN ASSIGNMENT 
PIN No. FUNCTION 

1.29.31.36.38.39.40 NC 

2-13.15.16.19.20. 
21.24.26.30.32.33. 
35.37 

14 

17 

18 

22 

23 

25 

27 

28 

34 

GND 

REC AlM 

VEE 1 

DATA OUT 

ClK OUT 

VEE 3 
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DATA IN 

ENABLE 
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BLOCK DIAGRAM 

28 
DATA IN 

27 
ClK IN 

34 
ENABLE 

22 
DATA OUT 

ClK OUT 
23 

14 REC 
AlM f--REC ALM 

Circuit 

7 -110 

M:F-156DS-TR124-002/003 

Digital Optical Transceiver Module with Clock Recovery 
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MF-1560S-TR124-002/003 

Digital Optical Transceiver Module with Clock Recovery 

CHARACTERISTICS 

~me 
Items 

MF-I56DS-TRI24-()()2 MF-I56DS-TRI24-003 

Signal bit rate 155.52Mb / s ± 20ppm 

Optical modulation Intensity Modulation 

Line pattern/ code PN223 -1 unipolar NRZ 

Optical device (transmitter) LD 

Center wavelength 1285-1335mm 

Spectral width 4nm (rms) 7.7nm (rms) 

Optical output power -1--4dBm -9--12dBm 

Optical device (receiver) APD 

Receiver Sensitivity -16dBm--37dBm - 9dBm- - 35dBm (average value) PRBS 223 - 1 

Bit error rate ~ 1 x 10-' :;; 1 X 10-' 

Electrical interface * 1 unipolar NRZ /ECL (lOKH compatible) 

Optical interface FC connector SMlOI125 

Power supply *2 -5.2V±5% 

Power consumption 550mA max (TYP 460mA) 

* I. Electrical input and output interface condition. 

DATAIN~ 
~ 

I I I 
I I I 

ClK IN r t---l r-
~ : ~ ~. 

JL td:;;±lns 

DATAOUT~ 
~ 

I I I 
I I I 

ClK OUTSULJ-L 

jL td:;; ±1.5nS 

• 680 Q / - 5.2V pun down resistance is built in for DATA IN and CLK IN. 
• 680 Q / - 5.2V pun down resistance is built in for E~ABLE input. 

(ECL "H" disables the optical output power.) 
• pun down resistance is not built in for DATA OUT, CLK OUT or REC ALM OUT. Please prepare 680 Q/- 5.2V for each signal by 

customer's side. 
(When optical input signal shuts down, REC ALM OUT changes from "L" to "H".) 

* 2. Please reduce noise or ripple less than 10mVp· p at power supply input. 
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MF-622DF-T12-007 -011 

Optical Transmitter and Receiver Module 

FEATURES 
MF-622DF- T12- 007 

• 1.3,um multi-mode laser 
• Application for interconnect distances less 

than 2km 

• 1-4 Standard 
• Without cooler 

MF-622DF-T12-008 

• 1.3,um multi-mode laser 
• Application for interconnect distances of 

approximately 15km 

• S-4.1 Standard 

• Without cooler 
MF- 622DF- T12- 009 (without cooler) 
MF-622DF-T12-010(with cooler) 

• 1.3,um single-mode laserCDFB laser) 

• Application for interconnect distances of 
approximately 40km 

• L-4.1a Standard 
MF- 622DF- T12- 011 

• 1.55,um single-mode laserCDFB laser) 
• Application for interconnect distances of 

approximately 60km 

• L - 4.2 Standard 

• With cooler 

ABSOLUTE MAXIMUM RATINGS (T A=+25°C) 

Items Symbols 

Power supply voltage VEE 

Input signal voltage VI 

I temperature Ts 
Soldering I time ts 

Storage temperature Tstg 

Relative Humidity * RH 

* wIthout makmg drops 

Min. 

0 

0 

-
-

-20 

10 

7 -112 
• . MITSUBISH. I 

"'ELECTRIC 

MF·622DF· T12·007 

Ratings 
Units 

Max. 

-6 V 

VEE V 

260 "C 

10 Sec 

+70 'c 
90 % 



CHARACTERISTICS 

Items 

Bit Rate 

Code 

Source 

Optical Output Power ave. 

Center Wavelength 

Spectral Width 

Optical Fiber 

Extinction Ratio 

Mask Pattern 

Max Dispersion Penalty 

Dispersion 

Operating Temperature 

Power Supply 

Functions 

M F-622DF-T12-007 -011 

Optical Transmitter and Receiver Module 

MF-622DF -T12-007 MF -622DF -T12-008 MF-622DF-Tl2-009 MF-622DF-T12-010 MF-622DF-Il2-011 
Units (with Isolator) (with Isolator) 

622.08 Mb/s 

NRZ -
MLM-LD MLM-LD DFB DFB DFB -
-15-- 8 -15--8 -4-0 -4-0 -4-+ 1 dBm 

1270-1355 1270-1355 1270-1335 1270-1335 1530-1570 nm 

;>;35 ;>;2.5 - - - nm 

SMF -
E!; 10 dB 

CCITT Recommended Mask -
1 dB 

11 80 110 110 250 ps/nm 

0-55 0-55 0-55 0-55 0-55 OC 

-5.2±5% -5.2±5% -5.2±5% -5.2±5% -5.2±5% V 

200 max. 200 max. 200 max. 200max. 200 max. rnA 

± 2 (for cooler) ± 2 (for cooler) V 

1000 max. 1000 max. rnA 

Laser Bias Current Monitor. Laser Backface Monitor. Signal Disable. Optical Loss of Output -
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MF-622DF-T12-007-011 

Optical Transmitter and Receiver Module 

OUTLINE DRAWINGS Unit (mm) 

PIN ASSIGNMENT 

16.2 63 Pin No. Paramete'r 

1 GND 

2 GND 

3 -5.2V 

r=== = = p= 4 -5.2V 

f= = 5 OPEN + 1 12 6 GND 

® 7 DATA 

1~ 

{~ 
~ 

8 GND 

~~ 
cO tEl 9 . GND r- M 

10 GND 

11 GND 
® + 24 13 1+ 12 GND 

f= = 13 GND 
'== = = '== 14 LASER BIAS CURRENT MONITOR(.) 

12.54 
co 15 LASER B I AS CURRENT MON I TOR (-) 

16 LASER BACKFACE MONITOR (+ ) 

17 LASER BACKFACE MONITOR (- ) l " 27.94 18 SIGNAL DISABLE 

...,1 lijijllij~lllll~ ~l 19 GND 

l 
20 ALARM OUTPUT 

21 TEMPERATURE MON I TOR (.) , /OPEN ' 

EBf 22 TEMPERATURE MONITOR(-)' /OPEN' 
1/ ~ 

23 COOLER (+)' /GND' 

1t 
~= 

@I 

~[ 
:iF 'dr. 

l-~ 
. . 

co 

==4: 
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MF-622DS-R13-002/R14-002,003 
Optical Transmitter and Receiver Module 

FEATURES 
MF-622DS- R13-002 

• Operation is the 1.3 /.I. m wavelength window 

• Low cost InGaAs PIN PD 
• 1-4.1 Standard 

MF-622DS-RI4-002 

• Operation is the 1.3 /.I. m wavelength window 
• Low cost Ge APD and wide dynamic range 
• Both S-4.1 and L-4.1a Standard 

MF-622DS- R14- 003 

• Operation is the 1.55 f.l m wavelength window 
• High sensitivity InGaAs APD 

• L-4.2 Standard 

ABSOLUTE MAXIMUM RATINGS (T A=+25 DC) 

Ratings 
Items 

Power supply voltage 

Input signal voltage 

Soldering 

Storage temperature 

Relative Humidity * 
* without makmg drops 

CHARACTERISTICS 

Items 

Bit Rate 

Line Pattern 

Code 

Wavelength Window 

Optical Fiber 

Sensitivity " 

Jitter Tolerance 

Operating Temperature 

Power Supply 

Function 

Symbols 
Min. 

VEE 
0 

Vee 

VI 0 

I temperature Ts -

I time ts -

Tstg -20 

RH 10 

MF-622DS-R13-002 
I 

MF-622DS- R14-002 
I 

622.08 ± 20ppm 

PN223-1 

NRZ 

1310 I 1310 I 
MMF(GI501125) 

-23--8 I -29--8 I 
CCITT Recommended Mask 

-5.2±5% 
500 max 

0-55 

+ 5.0 ±5% I -5.2±5% 
100 max 750max 

Loss of Signal Status 

• MITSUBISHI" 
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Units 
Max. 

-6 
V 

+6 

VEE V 

260 'C 

10 Sec 

+70 'C 

90 % 

MF-622DS- R14-003 Units 

Mb/s 

-
-

1550 nm 

- 33--17 dBm 

-

'C 

+5.0±5% V 
100 max rnA 

-
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MF-622DS-R13-002/R14-002,003 

Optical Transmitter and Receiver Module 

OUTLINE ORA WINGS Unit (mm) 

10.9 

F= 

i==' 

~ 
:.--

{= i==' 

'== 

l~ 
28 

7 - 116 

106 

1 11 

r-
en CD 

" r-

22 12 

I 
~ 

en 

I 5.08 

~ 50.8 ~ 
_~nHHHI. I~ 

MF-622DS-R13-002 

MF-622DS-R14-002,003 
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PIN ASSIGNMENT 

Pin No. Parameter 

1 GND 

2 LOSS OF SIGNAL 

3 GND 

4 OPEN 

F= S GND 

.6 DATA OUTPUT 

7 GND 
= 

8 OPEN 

9 GND 

10 CLOCK OUTPUT 

11 GND 

12 GND 

13 OPEN 

14 GND 
= 15 -S.2V 

16 GND 

= 17 OPEN 

18 GND 

19 +S.OV 

20 GND 

21 OPEN 

22 OPEN 

= 

= 



MF-20DF-TR014-002 

MF-20DF-TR014-002 is a fiber optic transciver 

designed for operation at data rate 5-10Mb/ s 

(Manchester code). It combines both transmitting 

and resciving function. 

FEATURES 
• Transmitter and Receiver combines in one 

package 

• 5-10Mb/s operation (Manchester code. packet 
data) 

• High power 850nm LED optical output 

• Wide dynamic renge (16dB) 
• High Sensitivity (MIN-46dBm average value) 

• Single + 5V power supply 

• TTL input/output interface 

ABSOLUTE MAXIMUM RATINGS (T A=+2S ee) 

Items 

Power supply voltage 

Input signal voltage 

Operating ambient temperature 

Storage temperature 

Relative Humidity 

Soldering 

Optical input power 
NOTES: 

* 1. without making drops 
* 2. average value 

*1 

I temperature 

I time 

*2 

OUTLINE DRAWINGS Unit (mm) 

FC Type CONNECTOR 

Symbols 

Vee 

Vi 

Ta 

Tst 

RH 

Ts 

ts 

PA 

Min. 

0 

0 

0 

-30 

10 

-
-
-

13 24 
.. ----t-++- -------+- ---+A 

Digital Optical Transciver 

MF-20DF-TR014-002 

Ratings 
Units 

Max. 

+6.0 V 

Vee V 

+60 "C 

+70 "C 

85 % 

260 "C 

10 Sec 
-24 dBm 

PIN ASSIGNMENT 

PIN No. FUNCTION 

13.17-24 RX GND 

16 TX DATA 

15 Vee (TX) 

14 TX GND 

4.6 N/C 

7-12 RX GND 

5 RX DATA 

2.3 Vee (RX) 

1 CASE GND 

MF-20DF-TR014-002 
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CHARACTERISTICS (Tc::;25 °C) 

Items Symbols 

Signal bit rate (Manchester code) Br 

Optical modulation· -
Center wavelength Ae 

Spectral width AI. 

Optical output power (average value) * 1 PI 

Receiver Sensitivity (average value) Pr 

Bit error rate BER 

Pulse distortion AW 

Optical connector type -
Electrical interface Vi 

Power supply *2 Vee 

Power consumption lee 

NOTES: 
* 1. Test Optical Fiber: core dia. 50 11m. Clad dia. 125 11m. N.A.0.2. length 1m. 
* 2. Please reduce noise or ripple less than 50mVp- P at power supply input. 

APPLICATIONS CASE FOR LOCAL AREA NETWORK 

application case to use optical star coupler 

MF-20DF-TR014-002 

Digital Optical Transclver 

Min. Typ. Max. Units 

5 - 10 Mb/s 

Intensity modulation -

800 850 910 nm 

- 45 60 nm 

-17 -15.5 -14 dBm 

-46 - -30 dBm 

10-' -
- - ± 15% % 

FC -OIPN (PC connector) -
TTL -

+4.75 +5.0 +5.25 V 

- 250 340 rnA 

application case to use optical Divider 

LAN node 

Optical Divider LAN node 
(Repeeter) 

7 -118 
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MF-32DF-T01 /R03 

Digital Optical Transmitter/Receiver Module 

The MF - 32DF - TO 1 / R03 is a fiber optic 
transmitter / receiver pair designed for operation 
at data rates from 3 to 32Mb/ s. The transmitter 
includes a 850nm lensed LED. The receiver uses 
an Si PIN photo detector . Both LED and 
photodetector are coupled to a standard 50 micron 
core FC - type connector. 

FEATURES 
• Dual- in -line - package 
• High power 850nm LED transmitter 
• Wide dynamic range receiver 
• ECL input/ output interface 
• 3Mb / s to 32Mb / s operation (NRZ) 

ABSOLUTE MAXIMUM RATINGS (T A=25°C) 

Items 
Ratings 

Symbols 
Min. Max. 

Power supply voltage 

Input signal voltage 

Operating temperature 

Storage temperature 

Soldering 

* Transm!lter 
* * Receiver 

I temperature 

I time 

VEEl* 

VCCI** 

VEE2** 

Vi 

Tc 

Tstg 

Ts 

ts 

OUTLINE DRAWINGS Unit (mm) 

! (O~ 
13.1 (R03) 

0 -6 

0 +6 

0 -6 

VEE 0 

0 +50 

-30 +70 

- 260 

- 10 

Units 

V 

V 

V 

V 

"C 

"C 

"C 

Sec 

MF·32DF· T01/R03 
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MF·32DF·T01 

MF·32DF·R03 
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PIN ARRANGEMENT 

n 
01 "" 0 0 

GND 0 0 

0 0 

0 0 

BIN 0 0 

BiN 0 " BOUT 0 " SIN 0 " S~ 0 " GND 0 " ·5 2V 012 130 

(TOP VIEW) 

MF-32DF-T01 

CHARACTERISTICS (TC=25 DC) 

Items 

Signal bit rate 

Optical output power 

Wavelength 

Spectral width 

Optical receiving level 

Input/ output interface 

Power supply current 

* TransmItter 
* * Receiver 

7 -120 

OND 

AIN 

Am 
AOUT 

AOUT 

BOUT 
Vee 
GND 

Symbols 

BR 

PF 

AP 
6.J. 

PR 

-

IEEl" 

Icel"" 

IEE2"" 

MF-32DF-T01/R03 

Digital Optical Transmitter/Receiver Module 

c_{ 

JI/tonltQr OUT 
GND 

-52V 

Conditions 

NRZ(Duty ratio 40~60 %) 

Peak value 
Fiber: core 50 {.tm 

NAO.2 

-
-

BER < 10-' 
DATA: PRBS2!O-1 
PEAK VALUE 

VEE! = - 5.2V 

Veel = 5V 

VEE2 = - 5.2V 

• MITSUBISHI 
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n 
a I " 

}""" 
D 

" " D 
a 

" a GND 

" R·OUT 
a R-OUT 

" GND 
a 12 13 + 5 V 

(TOP VIEW) 

MF-32DF-R03 

Min. Typ. Max. Units 

3 - 32 Mb/s 

-16 -14 -12 dBm 

780 840 880 nrn 

- 45 - nrn 

- 31 - -13 dBm 

Differential 
ECL OR ECLlOK 

- 200 240 
- 60 70 rnA 

- 60 70 



FC-01 PN-SMF, FC-01 PN·PC-SMF, 
FC-01 PN·SPC-SMF,FC-01 RN{S) 

Optical Connector with Singlemode Fiber 

The optical fiber connector is used for optical fiber connections and also connections of optical fiber 
and various components. 

FC-01 PN-(L)-SMF, FC-01 PNW-(L)-SMF, FC-01 PN-(L)'PC-SMF, FC-01 PNW-(L)'PC-SMF 

FC-01 PN-(L)'SPC-SMF, FC-01 PNW-(L)'SPC-SMF, FC-01 RN(S) 

FEATURES 
• Low coupling loss 
• High reliabilit>: 

CHARACTERISTICS 

~ 
. Optical fiber connector plug with singlemode fiber 

FC-OIPN-(L) FC-OIPNW- FC-OIPN-(L) FC-OIPNW- IF'C-OIPN-(L) FC-OIPNW-

Items 
-SMF (L)-SMF 'PC-SMF (L)'PC-SMF 'SPC-SMF (L)'SPC-SMF 

(Note 2) 

Coupling loss IdB Max. IdB Max. IdB Max. 
(Note 1) (Note 1) (Note 1) 

Return loss - 27dB Max. 40dB Max. 

Number of times for > 1,000 times connection 

Temperature - 20-60"C 

Humidity <95% 

End surface of ferrule Flat Sphere (PC connector) ~phere (Super-PC connector) 
Note 1: Thls value lS for two optlcal connectors connected wlth adapter. 

The values corresponding to singlemode fiber with mode field dia. 10 it m. 
Note 2: L = optical- fiber cord length. 
Note 3 : for connector plug with single mode fiber. 

OUTLINE DRAWINGS Unit (mm) 

M8XO. 75 Thread 

Adapter 

FC-OIRN(S) 

(Note 3) 

-

-

-

2-¢2.2X ¢4 Depth 1.5 

FC-01 PN-(L)-SMF 
FC-01 PN-(L)'PC-SMF 
FC-01 PN-(L)'SPC-SMF 

I
{ITEEI==. ========<E+===LJ ===L ==--a::::F 
. L(m) 0 

FC-01 PNW-(L)-SMF 
FC-01 PNW-(L)'PC-SMF 
FC-01 PNW-(L)'SPC-SMF 

• MITSUBISHI 
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FC-01RN(S) 

L<lm: b.L=100mm 
lm;>L<2m: b.L=200mm 
2m;> L : b. L = O. 1 X L 
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ORDERING METHOD 

; FC~01PN-SMF, FC-01 PN-PC-SMF, 
FC-D1 PN-SPC-SMF,FC-01RN(S) 

Optical Connector with Singlemode Fiber 

Details for ordering are shown below. Please. advise the length of optical fiber cord and the number of units. 

Model No. 

FC-01PN -(l)SMF 

FC-01PN-(3)SMF 

FC-01PN -(5)SMF 

FC-01PN -(L)SMF 

FC-01PNW-(J)SMF 

FC-01PNW -(3)SMF 

FC-01PNW -(5)SMF 

FC-01PNW -(L)SMF 

FC-01PN-(1)- PC-SMF 

FC-01PN-(3)- PC-SMF 

FC-01PN-(5)' PC-SMF 

FC-01PN -(L)- PC-SMF 

FC-01PNW-(J)- PC-SMF 

FC-01PNW-(3)- PC-SMF 

FC-01PNW-(5)- PC-SMF 

FC-01PNW-(L)- PC-SMF 

FC-01PN-(1)- SPC-SMF 

FC-01PN-(3)- SPC-SMF 

FC-01PN-(5)- SPC-SMF 

FC-OIPN-(L)- SPC-SMF 

FC-01PNW-(J)· SPC-SMF 

FC-01PNW-(3)· SPC-SMF 

FC-01PNW-(5)· SPC-SMF 

FC-OIPNW-(LY· SPC-SMF 

7-122 

Optical fiber cord length Kinds of 'optical fiber 

'. 1m 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m If not assigned. single- mode 
Assigned length Lm fiber with mode field dia. 

1m 10 J.l m standard will be 

3m supplied. 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm 

. .•. MITSUBISHI 
"'ELECTRIC 

End surface of ferrule 

Flat 

Sphere 

(PC connector) 

Sphere 

(Super-PC connector) 



FC-01 PN, FC-01 PN·PC, 
FC-01 PN·SPC, FC-01 RN 

Optical Connector with Multlmode Fiber 

The optical fiber connector is used for optical fiber connections and also connections of optical fiber 
and various components. 

FEATURES 
• Low coupling loss 
• High reliability 

CHARACTERISTICS 

FC.01 PN·(L), FC·01 PNW·(L), FC·01 PN·(L)·PC, FC·01 PNW-(L)'PC 

FC-01 PN-(L)'SPC, FC-01 PNW-(L)·SPC, FC-01 RN 

Optical fiber connector plug with GI50/125 optical fiber 

~ fC-OIPN-(L) FC-OIPNW- iFc-OlPN-(L) FC-OIPNW- FC-OIPN-(L) FC-OIPNW-
Items (Note 2) (L) • PC (L) • PC • SPC (L) • SPC 

Coupling loss IdB Max. 0.25dB Max. 0.25dB Max. 
(Note 1) (Note 1) (Note 1) 

Return loss - 27dB Max. 40dB Max. 

Number of times for > 1.000 times connection 

Temperature - 20-6O"C 

Humidity <95% 

End surface of ferrule Flat Sphere (PC connector) ~phere (Super- PC connector) 

Note 1: ThIs value IS for two optlcal connectors connected wIth adapter. 
The values corresponding to GI-50/125(core dia. 50 /lm. clad dia. 125/lm. N.A.0.2)optical fiber. 

Note 2: L = optical-fiber cord length. 

OUTLINE DRAWINGS Unit (mm) 

Adapter 

FC-OIRN 

-

-

-

2-~2.2X ~4 Depth 1.5 

FC-01 PN-(L) 
FC-01 PN-(L)'PC 
FC-01 PN-(L)'SPC 

+LlL 
L(m) 0 

FC-01 PNW-(L) 
FC-01 PNW-(L)'PC 
FC-01 PNW-(L)'SPC 

'. MITSUBISHI ~ELECTRIC 

FC-01RN 

L< 1m : ~L= 100mm 
lm;:;;;L<2m : ~L=200mm 
2m;:;;;L: ~L=O.l XL 

7-123 



FC-01 PN, FC-01 PN-PC, FC-01 PN-SPC, FC-01 RN 

Optical Connector with Multimode Fiber 

ORDERING METHOD 
Details for ordering are shown below. Please. advise the length of optical fiber cord and the number of units. 

Model No. 

FC-01PN-(1) 

FC-01PN-(3) 

FC-01PN-(5) 

FC-01PN-(L) 

FC-OIPNW-(l) 

FC- OlPNW -(3) 

FC-01PNW-(5) 

FC-01PNW-(L) 

FC-01PN-(1)- PC 

FC-01PN-(3)- PC 

FC-01PN -(5)- PC 

FC-01PN-(L)- PC 

FC-01PNW-(l)- PC 

FC-01PNW-(3)- PC 

FC-01PNW-(5)- PC 

FC-OIPNW-(L)- PC 

FC-01PN -(1)- SPC 

FC-01PN-(3)- SPC 

FC-01PN-(5)- SPC 

FC-01PN-(L)- SPC 

FC-01PNW-(l)- SPC 

FC-01PNW-(3)- SPC 

FC-01PNW-(5)- SPC 

FC-01PNW-(L)- SPC 

Optical fiber cord length Kinds of optical fiber 

1m 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm If not assigned. type GI - 50/ 

1m 125 standard will be supplied 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm 

1m 

3m 

5m 

Assigned length Lm 

• MITSUBISHI 
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End surface of ferrule 

Flat 

Sphere 

(PC connector) 

Sphere 

(Super- PC connector) 



CONTACT ADDRESSES FOR FURTHER INFORMATION 
JAPAN==================== 
Overseas Marketing Division 
Electronics Products 
Mitsubishi Electric Corporation 
2-3, Marunouchi 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Telephone: (03) 3218-2676 

(03) 3218-2863 
Facsimile: (03) 3218-2852 

HONG KONG =============== 
Mitsubishi Electric (H.K.) Ltd. 
41st fl., Manulife Tower, 169, 
Electric Road, North Point, Hong Kong 
Telex: 60800 MELCO HX 
Telephone: 510-0555 
Facsimile: 510-9830,510-9822, 

510-9803 

SINGAPORE .========= 
MELCO SALES SINGAPORE PTE, 
LTD. 
307 Alexandra Road # 05-01 /02 
Mitsubishi Electric Building 
Singapore 0315 
Telex: RS 20845 MELCO 
Telephone: 4732308 
Facsimile: 4738944 

TAIWAN========== 
MELCO-TAIWAN CO., Ltd. 
1 st fl., Chung-Ling Bldg., 
363, Sec. 2, Fu-Hsing S Road, 
Taipei R.O.C. 
Telephone: (02) 735-3030 
Facsimile: (02) 735-6771 
Telex: 25433 CHURYO "MELCO­

TAIWAN" 

U.S.A.========== 
NORTHWEST 
Mitsubishi Electronics America, Inc. 
1050 Ellst Arque,s Avenue 
Sunnyvale, CA 94086 
Telephone: (408) 730-5900 
Facsimile: (408) 730-4972 

SAN DIEGO 
Mitsubishi Electronics America, Inc. 
16980 Via Tazon, Suite 220 
San Diego, CA 92128 
Telephone: (619) 451-9618 
Facsimile: (619) 592-0242 

DENVER 
Mitsubishi Electronics America, Inc, 
4600 South Ulster Street 
Metropoint Building, 7th Floor 
Denver, CO 80237 
Telephone: (303) 740-6775 
Facsimile: (303) 694-0613 

SOUTHWEST 
Mitsubishi Electronics America, Inc. 
991 Knox Street 
Torrance, CA 90502 
Telephone: (213) 515-3993 
Facsimile: (213) 217-5781 

SOUTH CENTRAL 
Mitsubishi Electronics America, Inc. 
1501 Luna Road, Suite 124 
Carrollton, TX 75006 
Telephone: (214) 484-1919 
Facsimile: (214) 243-0207 

NORTHERN 
Mitsubishi Electronics America, Inc. 
15612 Highway 7 # 243 
Minnetonka, MN 55345 
Telephone: (612) 938-7779 
Facsimile: (612) 938-5125 

NORTH CENTRAL 
Mitsubishi Electronics America, Inc. 
800 N. Bierman Circle 
Mt. Prospect, I L 60056 
Telephone: (312) 298-9223 
Facsimile: (312) 298-0567 

NORTHEAST 
Mitsubishi Electronics America, Inc. 
200 Unicorn Park Drive 
Woburn, MA 01801 
Telephone: (617) 932-5700 
Facsimile: (617) 938-1075 

MID-ATLANTIC 
Mitsubishi Electronics America, Inc. 
800 Cottontail Lane 
Somerset, NJ 08873 
Telephone: (201) 469-8833 
Facsimile: (201) 469-1909 

SOUTH ATLANTIC 
Mitsubishi Electronics America, Inc. 
2500 Gateway Center Blvd., Suite 300 
Morrisville. NC 27560 
Telephone: (404) 368-4850 
Facsimile: (404) 662-5208 

SOUTHEAST 
Mitsubishi Electronics America, Inc. 
Town Executive Center 
6100 Glades Road # 21 0 
Boca Raton, FL 33433 
Telephone: (407) 487-7747 
Facsimile: (407) 487-2046 

CANADA=============== 
Mitsubishi Electronics America, Inc. 
6185 Ordan Drive, Unit # 110 
Mississauga, Ontario, Canada L5T 2E1 
Telephone: (416) 670-8711 
Facsimile: (416) 670-8715 

Mitsubishi Electronic Sales Canada, 
Inc. 
340 March Road, Suite 502 
Kanata, Ontario, Canada K2K 2E4 
Telephone: (613) 591-3348 
Facsimile: (613) 591-3948 
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GERMANY========== 
Mitsubishi Electric Europe GmbH 
Headquarters 
Gothaer Str. 8 
4030 Ratingen 1, Germany 
Telephone: 2102-486-0 
Facsimile: 2102-486-367 

Mitsubishi Electric Europe GmbH 
Munich Office 
Fraunhoferstr. 9 
8045 Ismaning, Germany 
Telephone: 89-96079430 
Facsimile: 89-96 07 94 11 

Mitsubishi Electric Europe GmbH 
Stuttgart Office ' 
Zettachring 12 
7000 Stuttgart 80, Germany 
Telephone: 711-728 74 70 
Facsimile: 711-72 47 21 

Mitsubishi Electric Europe GmbH 
Heppenheim Office 
(Power Semiconductors) 
M ozartstr. 80a 
6148 Heppenheim, Germany 
Telephone: 62 52-730 66 
Facsimile: 62 52-730 68 

FRANCE========== 
Mitsubishi Electric France S. A. 
55, Avenue de Colmar 
92563 Rueil Malmaison Cedex, France 
Telephone: 1-47. 08. 78. 00 
Facsimile: 1-47. 51. 36, 22 

ITALY============ 
Mitsubishi Electric Europe GmbH 
Milano Branch Office 
Centro Direzionale Colleoni 
Palazzo Perseo 2 
20041 Agrate Brianza 
Milano, Italy 
Telephone: 39-605 31 
Facsimile: 39-605 32 12 

SWEDEN============ 
Mitsubishi Electric Europe GmbH 
Stockholm Office 
Lastbilsvagen 6b 
19149 Sollentuna, Sweden 
Telephone: 8-96 04 60 
Facsimile: 8-92 76 97 

U.K. ============= 
Mitsubishi Electric (U.K.) Ltd. 
Travellers Lane 
Hatfield 
Herts AL10 8XB, England, U.K. 
Telephone: 707-27 61 00 
Facsimile: 707 -27 86 92 

AUSTRALIA ========= 
Mitsubishi Electric Australia Pty. Ltd. 
348 Victoria Road 
Rydalmere Nsw 2116, Australia 
Private Bag No,2 Rydalmere Nsw 2116 
Telex: MESYDAA 126614 
Telephone: (02) 684-7200 
Facsimile: (02) 638-7072 
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